
Binary Search



Insert Into Sorted Array

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

Recall the basic subroutine in insertion sort:

vec[0]  vec[1]  · · ·  vec[i� 1]
<latexit sha1_base64="VnDG6bi3TI8Sw4frUkcd5a2kx60=">AAACPnicdVDLSgNBEJyNrxhfUY9eBoPgxbArgjkGvHiMYB6QLGF20kmGzD6Y6Q2EJb/it3jwqnd/wJvk6tHZZBGTaMFAdVV3M11eJIVG2363chubW9s7+d3C3v7B4VHx+KShw1hxqPNQhqrlMQ1SBFBHgRJakQLmexKa3ugu9ZtjUFqEwSNOInB9NghEX3CGRuoWKx3EZAx82rZd2pFAf2onq3kvRL1siSvH7RZLdtmeg64TJyMlkqHWLc46vZDHPgTIJdO67dgRuglTKLiEaaETa4gYH7EBtA0NmA/aTeYXTumFUXq0HyrzAqRz9fdEwnytJ75nOn2GQ73qpeJ/XrpR/2W2Y+xX3EQEUYwQ8MUv+rGkGNI0S9oTCjjKiSGMK2EOoXzIFONoEi+YhJzVPNZJ47rs2GXn4aZUrWVZ5ckZOSeXxCG3pEruSY3UCSdP5IW8kjfr2fqwPq3ZojVnZTOnZAnW1zfULK9Z</latexit><latexit sha1_base64="VnDG6bi3TI8Sw4frUkcd5a2kx60=">AAACPnicdVDLSgNBEJyNrxhfUY9eBoPgxbArgjkGvHiMYB6QLGF20kmGzD6Y6Q2EJb/it3jwqnd/wJvk6tHZZBGTaMFAdVV3M11eJIVG2363chubW9s7+d3C3v7B4VHx+KShw1hxqPNQhqrlMQ1SBFBHgRJakQLmexKa3ugu9ZtjUFqEwSNOInB9NghEX3CGRuoWKx3EZAx82rZd2pFAf2onq3kvRL1siSvH7RZLdtmeg64TJyMlkqHWLc46vZDHPgTIJdO67dgRuglTKLiEaaETa4gYH7EBtA0NmA/aTeYXTumFUXq0HyrzAqRz9fdEwnytJ75nOn2GQ73qpeJ/XrpR/2W2Y+xX3EQEUYwQ8MUv+rGkGNI0S9oTCjjKiSGMK2EOoXzIFONoEi+YhJzVPNZJ47rs2GXn4aZUrWVZ5ckZOSeXxCG3pEruSY3UCSdP5IW8kjfr2fqwPq3ZojVnZTOnZAnW1zfULK9Z</latexit><latexit sha1_base64="VnDG6bi3TI8Sw4frUkcd5a2kx60=">AAACPnicdVDLSgNBEJyNrxhfUY9eBoPgxbArgjkGvHiMYB6QLGF20kmGzD6Y6Q2EJb/it3jwqnd/wJvk6tHZZBGTaMFAdVV3M11eJIVG2363chubW9s7+d3C3v7B4VHx+KShw1hxqPNQhqrlMQ1SBFBHgRJakQLmexKa3ugu9ZtjUFqEwSNOInB9NghEX3CGRuoWKx3EZAx82rZd2pFAf2onq3kvRL1siSvH7RZLdtmeg64TJyMlkqHWLc46vZDHPgTIJdO67dgRuglTKLiEaaETa4gYH7EBtA0NmA/aTeYXTumFUXq0HyrzAqRz9fdEwnytJ75nOn2GQ73qpeJ/XrpR/2W2Y+xX3EQEUYwQ8MUv+rGkGNI0S9oTCjjKiSGMK2EOoXzIFONoEi+YhJzVPNZJ47rs2GXn4aZUrWVZ5ckZOSeXxCG3pEruSY3UCSdP5IW8kjfr2fqwPq3ZojVnZTOnZAnW1zfULK9Z</latexit><latexit sha1_base64="VnDG6bi3TI8Sw4frUkcd5a2kx60=">AAACPnicdVDLSgNBEJyNrxhfUY9eBoPgxbArgjkGvHiMYB6QLGF20kmGzD6Y6Q2EJb/it3jwqnd/wJvk6tHZZBGTaMFAdVV3M11eJIVG2363chubW9s7+d3C3v7B4VHx+KShw1hxqPNQhqrlMQ1SBFBHgRJakQLmexKa3ugu9ZtjUFqEwSNOInB9NghEX3CGRuoWKx3EZAx82rZd2pFAf2onq3kvRL1siSvH7RZLdtmeg64TJyMlkqHWLc46vZDHPgTIJdO67dgRuglTKLiEaaETa4gYH7EBtA0NmA/aTeYXTumFUXq0HyrzAqRz9fdEwnytJ75nOn2GQ73qpeJ/XrpR/2W2Y+xX3EQEUYwQ8MUv+rGkGNI0S9oTCjjKiSGMK2EOoXzIFONoEi+YhJzVPNZJ47rs2GXn4aZUrWVZ5ckZOSeXxCG3pEruSY3UCSdP5IW8kjfr2fqwPq3ZojVnZTOnZAnW1zfULK9Z</latexit>

and we want to insert              into its correct position.vec[i]
<latexit sha1_base64="/jSCo8p23HWITWUylC6k1vEGH5A=">AAACD3icdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCecBmCbOTSTJkdnaZ6Q2EJR/hwat+hjfx6if4Ff6Cs8keNNGChqKqu+muMJHCoOt+OmvrG5tb26Wd8u7e/sFh5ei4ZeJUM95ksYx1J6SGS6F4EwVK3kk0p1EoeTsc3+Z+e8K1EbF6wGnCg4gOlRgIRtFKfhcxm3A280XQq1TdmjsHWSVeQapQoNGrfHX7MUsjrpBJaozvuQkGGdUomOSzcjc1PKFsTIfct1TRiJsgm588I+dW6ZNBrG0pJHP150RGI2OmUWg7I4ojs+zl4n9evtH8ZfopDm6CTKgkRa7Y4opBKgnGJA+H9IXmDOXUEsq0sI8QNqKaMrQRlm1C3nIeq6R1WfPcmnd/Va03iqxKcApncAEeXEMd7qABTWAQwxM8w4vz6Lw6b877onXNKWZO4Becj2/AFZ2D</latexit><latexit sha1_base64="/jSCo8p23HWITWUylC6k1vEGH5A=">AAACD3icdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCecBmCbOTSTJkdnaZ6Q2EJR/hwat+hjfx6if4Ff6Cs8keNNGChqKqu+muMJHCoOt+OmvrG5tb26Wd8u7e/sFh5ei4ZeJUM95ksYx1J6SGS6F4EwVK3kk0p1EoeTsc3+Z+e8K1EbF6wGnCg4gOlRgIRtFKfhcxm3A280XQq1TdmjsHWSVeQapQoNGrfHX7MUsjrpBJaozvuQkGGdUomOSzcjc1PKFsTIfct1TRiJsgm588I+dW6ZNBrG0pJHP150RGI2OmUWg7I4ojs+zl4n9evtH8ZfopDm6CTKgkRa7Y4opBKgnGJA+H9IXmDOXUEsq0sI8QNqKaMrQRlm1C3nIeq6R1WfPcmnd/Va03iqxKcApncAEeXEMd7qABTWAQwxM8w4vz6Lw6b877onXNKWZO4Becj2/AFZ2D</latexit><latexit sha1_base64="/jSCo8p23HWITWUylC6k1vEGH5A=">AAACD3icdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCecBmCbOTSTJkdnaZ6Q2EJR/hwat+hjfx6if4Ff6Cs8keNNGChqKqu+muMJHCoOt+OmvrG5tb26Wd8u7e/sFh5ei4ZeJUM95ksYx1J6SGS6F4EwVK3kk0p1EoeTsc3+Z+e8K1EbF6wGnCg4gOlRgIRtFKfhcxm3A280XQq1TdmjsHWSVeQapQoNGrfHX7MUsjrpBJaozvuQkGGdUomOSzcjc1PKFsTIfct1TRiJsgm588I+dW6ZNBrG0pJHP150RGI2OmUWg7I4ojs+zl4n9evtH8ZfopDm6CTKgkRa7Y4opBKgnGJA+H9IXmDOXUEsq0sI8QNqKaMrQRlm1C3nIeq6R1WfPcmnd/Va03iqxKcApncAEeXEMd7qABTWAQwxM8w4vz6Lw6b877onXNKWZO4Becj2/AFZ2D</latexit><latexit sha1_base64="/jSCo8p23HWITWUylC6k1vEGH5A=">AAACD3icdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCecBmCbOTSTJkdnaZ6Q2EJR/hwat+hjfx6if4Ff6Cs8keNNGChqKqu+muMJHCoOt+OmvrG5tb26Wd8u7e/sFh5ei4ZeJUM95ksYx1J6SGS6F4EwVK3kk0p1EoeTsc3+Z+e8K1EbF6wGnCg4gOlRgIRtFKfhcxm3A280XQq1TdmjsHWSVeQapQoNGrfHX7MUsjrpBJaozvuQkGGdUomOSzcjc1PKFsTIfct1TRiJsgm588I+dW6ZNBrG0pJHP150RGI2OmUWg7I4ojs+zl4n9evtH8ZfopDm6CTKgkRa7Y4opBKgnGJA+H9IXmDOXUEsq0sI8QNqKaMrQRlm1C3nIeq6R1WfPcmnd/Va03iqxKcApncAEeXEMd7qABTWAQwxM8w4vz6Lw6b877onXNKWZO4Becj2/AFZ2D</latexit>

We gave an algorithm with running time           to do this.⇥(i)
<latexit sha1_base64="3c1nHnR5QqOfMHrB+fWl4BK3BWk=">AAACDXicdVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5id9CZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0likKLRjxS3YBo4ExCyzDDoRsrICLg0AkmN5nfeQClWSSbZhqDL8hIspBRYqx032+OwZAqOx+UK27NnQOvEi8nFZSjMSh/9YcRTQRIQznRuue5sfFTogyjHGalfqIhJnRCRtCzVBIB2k/nB8/wmVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhtZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIAlm5C3nMcqaV/UPLfm3V1W6o08qyI6Qaeoijx0heroFjVQC1Ek0BN6Ri/Oo/PqvDnvi9aCk88co19wPr4B4Y6b4A==</latexit><latexit sha1_base64="3c1nHnR5QqOfMHrB+fWl4BK3BWk=">AAACDXicdVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5id9CZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0likKLRjxS3YBo4ExCyzDDoRsrICLg0AkmN5nfeQClWSSbZhqDL8hIspBRYqx032+OwZAqOx+UK27NnQOvEi8nFZSjMSh/9YcRTQRIQznRuue5sfFTogyjHGalfqIhJnRCRtCzVBIB2k/nB8/wmVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhtZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIAlm5C3nMcqaV/UPLfm3V1W6o08qyI6Qaeoijx0heroFjVQC1Ek0BN6Ri/Oo/PqvDnvi9aCk88co19wPr4B4Y6b4A==</latexit><latexit sha1_base64="3c1nHnR5QqOfMHrB+fWl4BK3BWk=">AAACDXicdVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5id9CZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0likKLRjxS3YBo4ExCyzDDoRsrICLg0AkmN5nfeQClWSSbZhqDL8hIspBRYqx032+OwZAqOx+UK27NnQOvEi8nFZSjMSh/9YcRTQRIQznRuue5sfFTogyjHGalfqIhJnRCRtCzVBIB2k/nB8/wmVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhtZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIAlm5C3nMcqaV/UPLfm3V1W6o08qyI6Qaeoijx0heroFjVQC1Ek0BN6Ri/Oo/PqvDnvi9aCk88co19wPr4B4Y6b4A==</latexit><latexit sha1_base64="3c1nHnR5QqOfMHrB+fWl4BK3BWk=">AAACDXicdVDLSgNBEJyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5id9CZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0likKLRjxS3YBo4ExCyzDDoRsrICLg0AkmN5nfeQClWSSbZhqDL8hIspBRYqx032+OwZAqOx+UK27NnQOvEi8nFZSjMSh/9YcRTQRIQznRuue5sfFTogyjHGalfqIhJnRCRtCzVBIB2k/nB8/wmVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhtZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIAlm5C3nMcqaV/UPLfm3V1W6o08qyI6Qaeoijx0heroFjVQC1Ek0BN6Ri/Oo/PqvDnvi9aCk88co19wPr4B4Y6b4A==</latexit>

Is there a better way?



Binary Search

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

Let's abstract out the problem.  Say we have a sorted array

vec[0]  · · ·  vec[n� 1]
<latexit sha1_base64="3kqdJXnCMAc4d8zQFEZBLb2nnl4=">AAACLnicdZDLSgMxFIYzXmu9VV26CRahG8uMCLosuHFZwV6gM5RMetqGZjJDcqZQhr6Cz+LCrT6G4ELcuvMVTC+Ctnog8PH/5xxy/jCRwqDrvjorq2vrG5u5rfz2zu7efuHgsG7iVHOo8VjGuhkyA1IoqKFACc1EA4tCCY1wcD3xG0PQRsTqDkcJBBHrKdEVnKGV2oWSj5gNgY9bbkB9CdTnnRjNDL8tdeYF7ULRLbvTosvgzaFI5lVtFz79TszTCBRyyYxpeW6CQcY0Ci5hnPdTAwnjA9aDlkXFIjBBNr1oTE+t0qHdWNunkE7VnxMZi4wZRaHtjBj2zaI3Ef/zJhvNX2Yrxe5VkAmVpAiKz37RTSXFmE6yox2hgaMcWWBcC3sI5X2mGUebcN4m5C3msQz187Lnlr3bi2KlOs8qR47JCSkRj1ySCrkhVVIjnNyTR/JEnp0H58V5c95nrSvOfOaI/Crn4wvzfaju</latexit><latexit sha1_base64="3kqdJXnCMAc4d8zQFEZBLb2nnl4=">AAACLnicdZDLSgMxFIYzXmu9VV26CRahG8uMCLosuHFZwV6gM5RMetqGZjJDcqZQhr6Cz+LCrT6G4ELcuvMVTC+Ctnog8PH/5xxy/jCRwqDrvjorq2vrG5u5rfz2zu7efuHgsG7iVHOo8VjGuhkyA1IoqKFACc1EA4tCCY1wcD3xG0PQRsTqDkcJBBHrKdEVnKGV2oWSj5gNgY9bbkB9CdTnnRjNDL8tdeYF7ULRLbvTosvgzaFI5lVtFz79TszTCBRyyYxpeW6CQcY0Ci5hnPdTAwnjA9aDlkXFIjBBNr1oTE+t0qHdWNunkE7VnxMZi4wZRaHtjBj2zaI3Ef/zJhvNX2Yrxe5VkAmVpAiKz37RTSXFmE6yox2hgaMcWWBcC3sI5X2mGUebcN4m5C3msQz187Lnlr3bi2KlOs8qR47JCSkRj1ySCrkhVVIjnNyTR/JEnp0H58V5c95nrSvOfOaI/Crn4wvzfaju</latexit><latexit sha1_base64="3kqdJXnCMAc4d8zQFEZBLb2nnl4=">AAACLnicdZDLSgMxFIYzXmu9VV26CRahG8uMCLosuHFZwV6gM5RMetqGZjJDcqZQhr6Cz+LCrT6G4ELcuvMVTC+Ctnog8PH/5xxy/jCRwqDrvjorq2vrG5u5rfz2zu7efuHgsG7iVHOo8VjGuhkyA1IoqKFACc1EA4tCCY1wcD3xG0PQRsTqDkcJBBHrKdEVnKGV2oWSj5gNgY9bbkB9CdTnnRjNDL8tdeYF7ULRLbvTosvgzaFI5lVtFz79TszTCBRyyYxpeW6CQcY0Ci5hnPdTAwnjA9aDlkXFIjBBNr1oTE+t0qHdWNunkE7VnxMZi4wZRaHtjBj2zaI3Ef/zJhvNX2Yrxe5VkAmVpAiKz37RTSXFmE6yox2hgaMcWWBcC3sI5X2mGUebcN4m5C3msQz187Lnlr3bi2KlOs8qR47JCSkRj1ySCrkhVVIjnNyTR/JEnp0H58V5c95nrSvOfOaI/Crn4wvzfaju</latexit><latexit sha1_base64="3kqdJXnCMAc4d8zQFEZBLb2nnl4=">AAACLnicdZDLSgMxFIYzXmu9VV26CRahG8uMCLosuHFZwV6gM5RMetqGZjJDcqZQhr6Cz+LCrT6G4ELcuvMVTC+Ctnog8PH/5xxy/jCRwqDrvjorq2vrG5u5rfz2zu7efuHgsG7iVHOo8VjGuhkyA1IoqKFACc1EA4tCCY1wcD3xG0PQRsTqDkcJBBHrKdEVnKGV2oWSj5gNgY9bbkB9CdTnnRjNDL8tdeYF7ULRLbvTosvgzaFI5lVtFz79TszTCBRyyYxpeW6CQcY0Ci5hnPdTAwnjA9aDlkXFIjBBNr1oTE+t0qHdWNunkE7VnxMZi4wZRaHtjBj2zaI3Ef/zJhvNX2Yrxe5VkAmVpAiKz37RTSXFmE6yox2hgaMcWWBcC3sI5X2mGUebcN4m5C3msQz187Lnlr3bi2KlOs8qR47JCSkRj1ySCrkhVVIjnNyTR/JEnp0H58V5c95nrSvOfOaI/Crn4wvzfaju</latexit>

We also have a number    .   We want to find an index     such that i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

a
<latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit>

vec =
<latexit sha1_base64="mSfa8jNW4I6xEgW5D6Dzc9dpZd0=">AAACDnicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvHiMYB6YLGF20kmGzM4uM72BsOQfPHjVz/AmXv0Fv8JfcDbZgyZa0FBUdTfdFcRSGHTdT2dldW19Y7OwVdze2d3bLx0cNkyUaA51HslItwJmQAoFdRQooRVrYGEgoRmMbjK/OQZtRKTucRKDH7KBEn3BGVrpoYOYjoFP6XW3VHYr7gx0mXg5KZMctW7pq9OLeBKCQi6ZMW3PjdFPmUbBJUyLncRAzPiIDaBtqWIhGD+dXTylp1bp0X6kbSmkM/XnRMpCYyZhYDtDhkOz6GXif1620fxlthPsX/mpUHGCoPj8in4iKUY0y4b2hAaOcmIJ41rYRygfMs042gSLNiFvMY9l0jiveG7Fu7soV2t5VgVyTE7IGfHIJamSW1IjdcKJIk/kmbw4j86r8+a8z1tXnHzmiPyC8/ENVzactQ==</latexit><latexit sha1_base64="mSfa8jNW4I6xEgW5D6Dzc9dpZd0=">AAACDnicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvHiMYB6YLGF20kmGzM4uM72BsOQfPHjVz/AmXv0Fv8JfcDbZgyZa0FBUdTfdFcRSGHTdT2dldW19Y7OwVdze2d3bLx0cNkyUaA51HslItwJmQAoFdRQooRVrYGEgoRmMbjK/OQZtRKTucRKDH7KBEn3BGVrpoYOYjoFP6XW3VHYr7gx0mXg5KZMctW7pq9OLeBKCQi6ZMW3PjdFPmUbBJUyLncRAzPiIDaBtqWIhGD+dXTylp1bp0X6kbSmkM/XnRMpCYyZhYDtDhkOz6GXif1620fxlthPsX/mpUHGCoPj8in4iKUY0y4b2hAaOcmIJ41rYRygfMs042gSLNiFvMY9l0jiveG7Fu7soV2t5VgVyTE7IGfHIJamSW1IjdcKJIk/kmbw4j86r8+a8z1tXnHzmiPyC8/ENVzactQ==</latexit><latexit sha1_base64="mSfa8jNW4I6xEgW5D6Dzc9dpZd0=">AAACDnicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvHiMYB6YLGF20kmGzM4uM72BsOQfPHjVz/AmXv0Fv8JfcDbZgyZa0FBUdTfdFcRSGHTdT2dldW19Y7OwVdze2d3bLx0cNkyUaA51HslItwJmQAoFdRQooRVrYGEgoRmMbjK/OQZtRKTucRKDH7KBEn3BGVrpoYOYjoFP6XW3VHYr7gx0mXg5KZMctW7pq9OLeBKCQi6ZMW3PjdFPmUbBJUyLncRAzPiIDaBtqWIhGD+dXTylp1bp0X6kbSmkM/XnRMpCYyZhYDtDhkOz6GXif1620fxlthPsX/mpUHGCoPj8in4iKUY0y4b2hAaOcmIJ41rYRygfMs042gSLNiFvMY9l0jiveG7Fu7soV2t5VgVyTE7IGfHIJamSW1IjdcKJIk/kmbw4j86r8+a8z1tXnHzmiPyC8/ENVzactQ==</latexit><latexit sha1_base64="mSfa8jNW4I6xEgW5D6Dzc9dpZd0=">AAACDnicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvHiMYB6YLGF20kmGzM4uM72BsOQfPHjVz/AmXv0Fv8JfcDbZgyZa0FBUdTfdFcRSGHTdT2dldW19Y7OwVdze2d3bLx0cNkyUaA51HslItwJmQAoFdRQooRVrYGEgoRmMbjK/OQZtRKTucRKDH7KBEn3BGVrpoYOYjoFP6XW3VHYr7gx0mXg5KZMctW7pq9OLeBKCQi6ZMW3PjdFPmUbBJUyLncRAzPiIDaBtqWIhGD+dXTylp1bp0X6kbSmkM/XnRMpCYyZhYDtDhkOz6GXif1620fxlthPsX/mpUHGCoPj8in4iKUY0y4b2hAaOcmIJ41rYRygfMs042gSLNiFvMY9l0jiveG7Fu7soV2t5VgVyTE7IGfHIJamSW1IjdcKJIk/kmbw4j86r8+a8z1tXnHzmiPyC8/ENVzactQ==</latexit> a = 2

<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Binary Search

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

Let                              and                       so that such an index     
always exists.

vec[�1] = �1
<latexit sha1_base64="0SgHvagGfLYN5JgfS1dJq2dlPek=">AAACHHicdVDLSsNAFJ3UV62vqODGzWAR3LQkIuhGKLhxWcE+IA1lMp20QyeTMHNTKLG/4sKtfoY7cSv4Ff6Ck7YLbfXAhcM5917uPUEiuAbH+bQKK6tr6xvFzdLW9s7unr1/0NRxqihr0FjEqh0QzQSXrAEcBGsnipEoEKwVDG9yvzViSvNY3sM4YX5E+pKHnBIwUtc+6gBkI0YnXsX18TWudLgMYdy1y07VmQIvE3dOymiOetf+6vRimkZMAhVEa891EvAzooBTwSalTqpZQuiQ9JlnqCQR0342vX+CT43Sw2GsTEnAU/XnREYircdRYDojAgO96OXif16+Uf9leimEV37GZZICk3R2RZgKDDHOk8I9rhgFMTaEUMXNI5gOiCIUTJ4lk5C7mMcyaZ5XXafq3l2Ua/V5VkV0jE7QGXLRJaqhW1RHDUTRA3pCz+jFerRerTfrfdZasOYzh+gXrI9vML+hRw==</latexit><latexit sha1_base64="0SgHvagGfLYN5JgfS1dJq2dlPek=">AAACHHicdVDLSsNAFJ3UV62vqODGzWAR3LQkIuhGKLhxWcE+IA1lMp20QyeTMHNTKLG/4sKtfoY7cSv4Ff6Ck7YLbfXAhcM5917uPUEiuAbH+bQKK6tr6xvFzdLW9s7unr1/0NRxqihr0FjEqh0QzQSXrAEcBGsnipEoEKwVDG9yvzViSvNY3sM4YX5E+pKHnBIwUtc+6gBkI0YnXsX18TWudLgMYdy1y07VmQIvE3dOymiOetf+6vRimkZMAhVEa891EvAzooBTwSalTqpZQuiQ9JlnqCQR0342vX+CT43Sw2GsTEnAU/XnREYircdRYDojAgO96OXif16+Uf9leimEV37GZZICk3R2RZgKDDHOk8I9rhgFMTaEUMXNI5gOiCIUTJ4lk5C7mMcyaZ5XXafq3l2Ua/V5VkV0jE7QGXLRJaqhW1RHDUTRA3pCz+jFerRerTfrfdZasOYzh+gXrI9vML+hRw==</latexit><latexit sha1_base64="0SgHvagGfLYN5JgfS1dJq2dlPek=">AAACHHicdVDLSsNAFJ3UV62vqODGzWAR3LQkIuhGKLhxWcE+IA1lMp20QyeTMHNTKLG/4sKtfoY7cSv4Ff6Ck7YLbfXAhcM5917uPUEiuAbH+bQKK6tr6xvFzdLW9s7unr1/0NRxqihr0FjEqh0QzQSXrAEcBGsnipEoEKwVDG9yvzViSvNY3sM4YX5E+pKHnBIwUtc+6gBkI0YnXsX18TWudLgMYdy1y07VmQIvE3dOymiOetf+6vRimkZMAhVEa891EvAzooBTwSalTqpZQuiQ9JlnqCQR0342vX+CT43Sw2GsTEnAU/XnREYircdRYDojAgO96OXif16+Uf9leimEV37GZZICk3R2RZgKDDHOk8I9rhgFMTaEUMXNI5gOiCIUTJ4lk5C7mMcyaZ5XXafq3l2Ua/V5VkV0jE7QGXLRJaqhW1RHDUTRA3pCz+jFerRerTfrfdZasOYzh+gXrI9vML+hRw==</latexit><latexit sha1_base64="0SgHvagGfLYN5JgfS1dJq2dlPek=">AAACHHicdVDLSsNAFJ3UV62vqODGzWAR3LQkIuhGKLhxWcE+IA1lMp20QyeTMHNTKLG/4sKtfoY7cSv4Ff6Ck7YLbfXAhcM5917uPUEiuAbH+bQKK6tr6xvFzdLW9s7unr1/0NRxqihr0FjEqh0QzQSXrAEcBGsnipEoEKwVDG9yvzViSvNY3sM4YX5E+pKHnBIwUtc+6gBkI0YnXsX18TWudLgMYdy1y07VmQIvE3dOymiOetf+6vRimkZMAhVEa891EvAzooBTwSalTqpZQuiQ9JlnqCQR0342vX+CT43Sw2GsTEnAU/XnREYircdRYDojAgO96OXif16+Uf9leimEV37GZZICk3R2RZgKDDHOk8I9rhgFMTaEUMXNI5gOiCIUTJ4lk5C7mMcyaZ5XXafq3l2Ua/V5VkV0jE7QGXLRJaqhW1RHDUTRA3pCz+jFerRerTfrfdZasOYzh+gXrI9vML+hRw==</latexit>

vec[n] = 1
<latexit sha1_base64="IOLbdwMYcWlLkx8yY3f3dc+Jfig=">AAACGnicdVDLSsNAFJ3UV62v+Ni5GSyCq5KIoBuh4MZlBfuAJJTJdNIOnUzCzE2hhv6JC7f6Ge7ErRu/wl9w2mahrR64cDjn3su9J0wF1+A4n1ZpZXVtfaO8Wdna3tnds/cPWjrJFGVNmohEdUKimeCSNYGDYJ1UMRKHgrXD4c3Ub4+Y0jyR9zBOWRCTvuQRpwSM1LWPfIB8xOjEkwG+xj6XEYy7dtWpOTPgZeIWpIoKNLr2l99LaBYzCVQQrT3XSSHIiQJOBZtU/EyzlNAh6TPPUElipoN8dv0Enxqlh6NEmZKAZ+rPiZzEWo/j0HTGBAZ60ZuK/3nTjfov08sgugpyLtMMmKTzK6JMYEjwNCfc44pREGNDCFXcPILpgChCwaRZMQm5i3ksk9Z5zXVq7t1Ftd4osiqjY3SCzpCLLlEd3aIGaiKKHtATekYv1qP1ar1Z7/PWklXMHKJfsD6+Aa1ooRY=</latexit><latexit sha1_base64="IOLbdwMYcWlLkx8yY3f3dc+Jfig=">AAACGnicdVDLSsNAFJ3UV62v+Ni5GSyCq5KIoBuh4MZlBfuAJJTJdNIOnUzCzE2hhv6JC7f6Ge7ErRu/wl9w2mahrR64cDjn3su9J0wF1+A4n1ZpZXVtfaO8Wdna3tnds/cPWjrJFGVNmohEdUKimeCSNYGDYJ1UMRKHgrXD4c3Ub4+Y0jyR9zBOWRCTvuQRpwSM1LWPfIB8xOjEkwG+xj6XEYy7dtWpOTPgZeIWpIoKNLr2l99LaBYzCVQQrT3XSSHIiQJOBZtU/EyzlNAh6TPPUElipoN8dv0Enxqlh6NEmZKAZ+rPiZzEWo/j0HTGBAZ60ZuK/3nTjfov08sgugpyLtMMmKTzK6JMYEjwNCfc44pREGNDCFXcPILpgChCwaRZMQm5i3ksk9Z5zXVq7t1Ftd4osiqjY3SCzpCLLlEd3aIGaiKKHtATekYv1qP1ar1Z7/PWklXMHKJfsD6+Aa1ooRY=</latexit><latexit sha1_base64="IOLbdwMYcWlLkx8yY3f3dc+Jfig=">AAACGnicdVDLSsNAFJ3UV62v+Ni5GSyCq5KIoBuh4MZlBfuAJJTJdNIOnUzCzE2hhv6JC7f6Ge7ErRu/wl9w2mahrR64cDjn3su9J0wF1+A4n1ZpZXVtfaO8Wdna3tnds/cPWjrJFGVNmohEdUKimeCSNYGDYJ1UMRKHgrXD4c3Ub4+Y0jyR9zBOWRCTvuQRpwSM1LWPfIB8xOjEkwG+xj6XEYy7dtWpOTPgZeIWpIoKNLr2l99LaBYzCVQQrT3XSSHIiQJOBZtU/EyzlNAh6TPPUElipoN8dv0Enxqlh6NEmZKAZ+rPiZzEWo/j0HTGBAZ60ZuK/3nTjfov08sgugpyLtMMmKTzK6JMYEjwNCfc44pREGNDCFXcPILpgChCwaRZMQm5i3ksk9Z5zXVq7t1Ftd4osiqjY3SCzpCLLlEd3aIGaiKKHtATekYv1qP1ar1Z7/PWklXMHKJfsD6+Aa1ooRY=</latexit><latexit sha1_base64="IOLbdwMYcWlLkx8yY3f3dc+Jfig=">AAACGnicdVDLSsNAFJ3UV62v+Ni5GSyCq5KIoBuh4MZlBfuAJJTJdNIOnUzCzE2hhv6JC7f6Ge7ErRu/wl9w2mahrR64cDjn3su9J0wF1+A4n1ZpZXVtfaO8Wdna3tnds/cPWjrJFGVNmohEdUKimeCSNYGDYJ1UMRKHgrXD4c3Ub4+Y0jyR9zBOWRCTvuQRpwSM1LWPfIB8xOjEkwG+xj6XEYy7dtWpOTPgZeIWpIoKNLr2l99LaBYzCVQQrT3XSSHIiQJOBZtU/EyzlNAh6TPPUElipoN8dv0Enxqlh6NEmZKAZ+rPiZzEWo/j0HTGBAZ60ZuK/3nTjfov08sgugpyLtMMmKTzK6JMYEjwNCfc44pREGNDCFXcPILpgChCwaRZMQm5i3ksk9Z5zXVq7t1Ftd4osiqjY3SCzpCLLlEd3aIGaiKKHtATekYv1qP1ar1Z7/PWklXMHKJfsD6+Aa1ooRY=</latexit>

i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

(We won't actually do this in the algorithm, but it is helpful to imagine
these sentinel values for the analysis.)

0-1 nn-1. . .

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Examples

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Examples

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

then the output should be 2.

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Examples

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

then the output should be 2.

then the output should be 0.a = �3
<latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit>

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Examples

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

then the output should be 2.

then the output should be 0.a = �3
<latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit>

a = 6
<latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit>

then the output should be 4.

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>



Examples

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

then the output should be 2.

then the output should be 0.a = �3
<latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit><latexit sha1_base64="qNiNNTI/+VeTpvqq46QbNR4uhEU=">AAACCHicdVDLSgNBEOyNrxhfUY9eBoPgxbCrgl6EgBePEUwMJEvoncwmQ2Znl5lZIYT8gAev+hnexKt/4Vf4C84me9BECxqKqu6mu4JEcG1c99MpLC2vrK4V10sbm1vbO+XdvaaOU0VZg8YiVq0ANRNcsobhRrBWohhGgWD3wfA68+8fmNI8lndmlDA/wr7kIadoMgmvTs665Ypbdacgi8TLSQVy1Lvlr04vpmnEpKECtW57bmL8MSrDqWCTUifVLEE6xD5rWyoxYtofT2+dkCOr9EgYK1vSkKn6c2KMkdajKLCdEZqBnvcy8T8v26j/MtupCS/9MZdJapiksyvCVBATkywV0uOKUSNGliBV3D5C6AAVUmOzK9mEvPk8FknztOq5Ve/2vFKr51kV4QAO4Rg8uIAa3EAdGkBhAE/wDC/Oo/PqvDnvs9aCk8/swy84H9/D1pmg</latexit>

a = 6
<latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit><latexit sha1_base64="DEqjoEtgaUvTbXYFAIKrKf0I9pU=">AAACB3icdVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch4MVjRBMDyRJmJ73JkNnZZWZWCCEf4MGrfoY38epn+BX+grPJHjTRgoaiqrvpriARXBvX/XQKS8srq2vF9dLG5tb2Tnl3r6njVDFssFjEqhVQjYJLbBhuBLYShTQKBN4Hw6vMv39ApXks78woQT+ifclDzqix0i29POuWK27VnYIsEi8nFchR75a/Or2YpRFKwwTVuu25ifHHVBnOBE5KnVRjQtmQ9rFtqaQRan88PXVCjqzSI2GsbElDpurPiTGNtB5Fge2MqBnoeS8T//Oyjfovs52a8MIfc5mkBiWbXRGmgpiYZKGQHlfIjBhZQpni9hHCBlRRZmx0JZuQN5/HImmeVD236t2cVmr1PKsiHMAhHIMH51CDa6hDAxj04Qme4cV5dF6dN+d91lpw8pl9+AXn4xtZnJls</latexit>

then the output should be 4.

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>

a = 8
<latexit sha1_base64="yF58vHWkGzkdKMZ4/r9TE7CYWV4=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygmkLbSiT6aQdOpkJMxOhhH6BC7f6Ge7ErV/hV/gLTtostNUDFw7n3Hu594QJZ9q47qdTWlvf2Nwqb1d2dvf2D6qHR20tU0WoTySXqhtiTTkT1DfMcNpNFMVxyGknnNzkfueBKs2kuDfThAYxHgkWMYKNlXyMrlFjUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNjZ+jMKkMUSWVLGDRXf05kONZ6Goe2M8ZmrJe9XPzPyzfqv8xeaqJGkDGRpIYKsrgiSjkyEuWxoCFTlBg+tQQTxewjiIyxwsTY8Co2IW85j1XSvqh7bt27u6w1W0VWZTiBUzgHD66gCbfQAh8IMHiCZ3hxHp1X5815X7SWnGLmGH7B+fgGELiZwg==</latexit><latexit sha1_base64="yF58vHWkGzkdKMZ4/r9TE7CYWV4=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygmkLbSiT6aQdOpkJMxOhhH6BC7f6Ge7ErV/hV/gLTtostNUDFw7n3Hu594QJZ9q47qdTWlvf2Nwqb1d2dvf2D6qHR20tU0WoTySXqhtiTTkT1DfMcNpNFMVxyGknnNzkfueBKs2kuDfThAYxHgkWMYKNlXyMrlFjUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNjZ+jMKkMUSWVLGDRXf05kONZ6Goe2M8ZmrJe9XPzPyzfqv8xeaqJGkDGRpIYKsrgiSjkyEuWxoCFTlBg+tQQTxewjiIyxwsTY8Co2IW85j1XSvqh7bt27u6w1W0VWZTiBUzgHD66gCbfQAh8IMHiCZ3hxHp1X5815X7SWnGLmGH7B+fgGELiZwg==</latexit><latexit sha1_base64="yF58vHWkGzkdKMZ4/r9TE7CYWV4=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygmkLbSiT6aQdOpkJMxOhhH6BC7f6Ge7ErV/hV/gLTtostNUDFw7n3Hu594QJZ9q47qdTWlvf2Nwqb1d2dvf2D6qHR20tU0WoTySXqhtiTTkT1DfMcNpNFMVxyGknnNzkfueBKs2kuDfThAYxHgkWMYKNlXyMrlFjUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNjZ+jMKkMUSWVLGDRXf05kONZ6Goe2M8ZmrJe9XPzPyzfqv8xeaqJGkDGRpIYKsrgiSjkyEuWxoCFTlBg+tQQTxewjiIyxwsTY8Co2IW85j1XSvqh7bt27u6w1W0VWZTiBUzgHD66gCbfQAh8IMHiCZ3hxHp1X5815X7SWnGLmGH7B+fgGELiZwg==</latexit><latexit sha1_base64="yF58vHWkGzkdKMZ4/r9TE7CYWV4=">AAACCXicdVDLSsNAFL2pr1pfVZduBovgqiQi2I1QcOOygmkLbSiT6aQdOpkJMxOhhH6BC7f6Ge7ErV/hV/gLTtostNUDFw7n3Hu594QJZ9q47qdTWlvf2Nwqb1d2dvf2D6qHR20tU0WoTySXqhtiTTkT1DfMcNpNFMVxyGknnNzkfueBKs2kuDfThAYxHgkWMYKNlXyMrlFjUK25dXcOtEq8gtSgQGtQ/eoPJUljKgzhWOue5yYmyLAyjHA6q/RTTRNMJnhEe5YKHFMdZPNjZ+jMKkMUSWVLGDRXf05kONZ6Goe2M8ZmrJe9XPzPyzfqv8xeaqJGkDGRpIYKsrgiSjkyEuWxoCFTlBg+tQQTxewjiIyxwsTY8Co2IW85j1XSvqh7bt27u6w1W0VWZTiBUzgHD66gCbfQAh8IMHiCZ3hxHp1X5815X7SWnGLmGH7B+fgGELiZwg==</latexit>

then the output should be 6.



Binary Search: Invariant

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

Invariant: Maintain two indices                           such that

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>



Binary Search: Invariant

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

Invariant: Maintain two indices                           such that

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

Initialization:  Let                                      .left = 0, right = n
<latexit sha1_base64="7xt9+aWJ50ok+8HBlWIwUQmK/08=">AAACInicdVDLSgNBEOz1GeMr6lEPg0HwIGFXBL0EAl48RjAPSEKYncwmQ2YfzPQKYdmL3+LBq36GN/Ek+A/+grPJHjTRgoaaqu6hu9xICo22/WEtLa+srq0XNoqbW9s7u6W9/aYOY8V4g4UyVG2Xai5FwBsoUPJ2pDj1Xclb7vg681v3XGkRBnc4iXjPp8NAeIJRNFK/dNRFTCT3MK3a5IxkLyWGI0xJlRi7bFfsKcgicXJShhz1fumrOwhZ7PMAmaRadxw7wl5CFQomeVrsxppHlI3pkHcMDajPdS+ZXpGSE6MMiBcqUwGSqfpzIqG+1hPfNZ0+xZGe9zLxPy/7Uf9ldmL0rnqJCKIYecBmW3ixJBiSLC8yEIozlBNDKFPCHELYiCrK0KRaNAk583kskuZ5xbErzu1FuVbPsyrAIRzDKThwCTW4gTo0gMEDPMEzvFiP1qv1Zr3PWpesfOYAfsH6/Ab8C6PI</latexit><latexit sha1_base64="7xt9+aWJ50ok+8HBlWIwUQmK/08=">AAACInicdVDLSgNBEOz1GeMr6lEPg0HwIGFXBL0EAl48RjAPSEKYncwmQ2YfzPQKYdmL3+LBq36GN/Ek+A/+grPJHjTRgoaaqu6hu9xICo22/WEtLa+srq0XNoqbW9s7u6W9/aYOY8V4g4UyVG2Xai5FwBsoUPJ2pDj1Xclb7vg681v3XGkRBnc4iXjPp8NAeIJRNFK/dNRFTCT3MK3a5IxkLyWGI0xJlRi7bFfsKcgicXJShhz1fumrOwhZ7PMAmaRadxw7wl5CFQomeVrsxppHlI3pkHcMDajPdS+ZXpGSE6MMiBcqUwGSqfpzIqG+1hPfNZ0+xZGe9zLxPy/7Uf9ldmL0rnqJCKIYecBmW3ixJBiSLC8yEIozlBNDKFPCHELYiCrK0KRaNAk583kskuZ5xbErzu1FuVbPsyrAIRzDKThwCTW4gTo0gMEDPMEzvFiP1qv1Zr3PWpesfOYAfsH6/Ab8C6PI</latexit><latexit sha1_base64="7xt9+aWJ50ok+8HBlWIwUQmK/08=">AAACInicdVDLSgNBEOz1GeMr6lEPg0HwIGFXBL0EAl48RjAPSEKYncwmQ2YfzPQKYdmL3+LBq36GN/Ek+A/+grPJHjTRgoaaqu6hu9xICo22/WEtLa+srq0XNoqbW9s7u6W9/aYOY8V4g4UyVG2Xai5FwBsoUPJ2pDj1Xclb7vg681v3XGkRBnc4iXjPp8NAeIJRNFK/dNRFTCT3MK3a5IxkLyWGI0xJlRi7bFfsKcgicXJShhz1fumrOwhZ7PMAmaRadxw7wl5CFQomeVrsxppHlI3pkHcMDajPdS+ZXpGSE6MMiBcqUwGSqfpzIqG+1hPfNZ0+xZGe9zLxPy/7Uf9ldmL0rnqJCKIYecBmW3ixJBiSLC8yEIozlBNDKFPCHELYiCrK0KRaNAk583kskuZ5xbErzu1FuVbPsyrAIRzDKThwCTW4gTo0gMEDPMEzvFiP1qv1Zr3PWpesfOYAfsH6/Ab8C6PI</latexit><latexit sha1_base64="7xt9+aWJ50ok+8HBlWIwUQmK/08=">AAACInicdVDLSgNBEOz1GeMr6lEPg0HwIGFXBL0EAl48RjAPSEKYncwmQ2YfzPQKYdmL3+LBq36GN/Ek+A/+grPJHjTRgoaaqu6hu9xICo22/WEtLa+srq0XNoqbW9s7u6W9/aYOY8V4g4UyVG2Xai5FwBsoUPJ2pDj1Xclb7vg681v3XGkRBnc4iXjPp8NAeIJRNFK/dNRFTCT3MK3a5IxkLyWGI0xJlRi7bFfsKcgicXJShhz1fumrOwhZ7PMAmaRadxw7wl5CFQomeVrsxppHlI3pkHcMDajPdS+ZXpGSE6MMiBcqUwGSqfpzIqG+1hPfNZ0+xZGe9zLxPy/7Uf9ldmL0rnqJCKIYecBmW3ixJBiSLC8yEIozlBNDKFPCHELYiCrK0KRaNAk583kskuZ5xbErzu1FuVbPsyrAIRzDKThwCTW4gTo0gMEDPMEzvFiP1qv1Zr3PWpesfOYAfsH6/Ab8C6PI</latexit>

The invariant holds!



Binary Search: Invariant

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

Invariant: Maintain two indices                           such that

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

Termination:  When                           we are done.left = right
<latexit sha1_base64="d6i8tmCEW8Lf9talakIHZQbxG/Y=">AAACG3icdZC7SgNBFIbPxluMt1WxshkMglXYFUEbIWBjGcFcIFnC7GQ2GTJ7YeasEJY8ioWtPoad2Fr4FL6Cs8kWmuiBgY//P+dw5vcTKTQ6zqdVWlldW98ob1a2tnd29+z9g5aOU8V4k8UyVh2fai5FxJsoUPJOojgNfcnb/vgm99sPXGkRR/c4SbgX0mEkAsEoGqlvH/UQM8kDnF6THJUYjnDat6tOzZkVWQa3gCoU1ejbX71BzNKQR8gk1brrOgl6GVUomOTTSi/VPKFsTIe8azCiIddeNjt/Sk6NMiBBrMyLkMzUnxMZDbWehL7pDCmO9KKXi/95+Ub9l9lNMbjyMhElKfKIza8IUkkwJnlQZCAUZygnBihTwnyEsBFVlKGJs2ISchfzWIbWec11au7dRbXeKLIqwzGcwBm4cAl1uIUGNIFBBk/wDC/Wo/VqvVnv89aSVcwcwq+yPr4BdlOiGw==</latexit><latexit sha1_base64="d6i8tmCEW8Lf9talakIHZQbxG/Y=">AAACG3icdZC7SgNBFIbPxluMt1WxshkMglXYFUEbIWBjGcFcIFnC7GQ2GTJ7YeasEJY8ioWtPoad2Fr4FL6Cs8kWmuiBgY//P+dw5vcTKTQ6zqdVWlldW98ob1a2tnd29+z9g5aOU8V4k8UyVh2fai5FxJsoUPJOojgNfcnb/vgm99sPXGkRR/c4SbgX0mEkAsEoGqlvH/UQM8kDnF6THJUYjnDat6tOzZkVWQa3gCoU1ejbX71BzNKQR8gk1brrOgl6GVUomOTTSi/VPKFsTIe8azCiIddeNjt/Sk6NMiBBrMyLkMzUnxMZDbWehL7pDCmO9KKXi/95+Ub9l9lNMbjyMhElKfKIza8IUkkwJnlQZCAUZygnBihTwnyEsBFVlKGJs2ISchfzWIbWec11au7dRbXeKLIqwzGcwBm4cAl1uIUGNIFBBk/wDC/Wo/VqvVnv89aSVcwcwq+yPr4BdlOiGw==</latexit><latexit sha1_base64="d6i8tmCEW8Lf9talakIHZQbxG/Y=">AAACG3icdZC7SgNBFIbPxluMt1WxshkMglXYFUEbIWBjGcFcIFnC7GQ2GTJ7YeasEJY8ioWtPoad2Fr4FL6Cs8kWmuiBgY//P+dw5vcTKTQ6zqdVWlldW98ob1a2tnd29+z9g5aOU8V4k8UyVh2fai5FxJsoUPJOojgNfcnb/vgm99sPXGkRR/c4SbgX0mEkAsEoGqlvH/UQM8kDnF6THJUYjnDat6tOzZkVWQa3gCoU1ejbX71BzNKQR8gk1brrOgl6GVUomOTTSi/VPKFsTIe8azCiIddeNjt/Sk6NMiBBrMyLkMzUnxMZDbWehL7pDCmO9KKXi/95+Ub9l9lNMbjyMhElKfKIza8IUkkwJnlQZCAUZygnBihTwnyEsBFVlKGJs2ISchfzWIbWec11au7dRbXeKLIqwzGcwBm4cAl1uIUGNIFBBk/wDC/Wo/VqvVnv89aSVcwcwq+yPr4BdlOiGw==</latexit><latexit sha1_base64="d6i8tmCEW8Lf9talakIHZQbxG/Y=">AAACG3icdZC7SgNBFIbPxluMt1WxshkMglXYFUEbIWBjGcFcIFnC7GQ2GTJ7YeasEJY8ioWtPoad2Fr4FL6Cs8kWmuiBgY//P+dw5vcTKTQ6zqdVWlldW98ob1a2tnd29+z9g5aOU8V4k8UyVh2fai5FxJsoUPJOojgNfcnb/vgm99sPXGkRR/c4SbgX0mEkAsEoGqlvH/UQM8kDnF6THJUYjnDat6tOzZkVWQa3gCoU1ejbX71BzNKQR8gk1brrOgl6GVUomOTTSi/VPKFsTIe8azCiIddeNjt/Sk6NMiBBrMyLkMzUnxMZDbWehL7pDCmO9KKXi/95+Ub9l9lNMbjyMhElKfKIza8IUkkwJnlQZCAUZygnBihTwnyEsBFVlKGJs2ISchfzWIbWec11au7dRbXeKLIqwzGcwBm4cAl1uIUGNIFBBk/wDC/Wo/VqvVnv89aSVcwcwq+yPr4BdlOiGw==</latexit>

Return           as the answer.left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>



Binary Search: Invariant

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit>

0-1 nn-1. . .

Invariant: Maintain two indices                           such that

We want to find an index     such that                                           .i
<latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit><latexit sha1_base64="OHVKW53RCQ8NGGds0ztBKBbXEE8=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmH1Sqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3YD+Y7Q==</latexit>

vec[i� 1]  a < vec[i]
<latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit><latexit sha1_base64="XrBMNL9Cc2y6ZYXxuYx8ZHDYw2M=">AAACJ3icdVDLSgNBEJyNrxhfUY9eRoPgxbArgh48BLx4jGAesFnC7KSTDJl9MNMbCEvOfosHr/oZ3kSPfoG/4CRZUBMtaCiqupvu8mMpNNr2u5VbWl5ZXcuvFzY2t7Z3irt7dR0likONRzJSTZ9pkCKEGgqU0IwVsMCX0PAH1xO/MQSlRRTe4SgGL2C9UHQFZ2ikdvGwhZgOgY9dcep4tCWBMnpFv1WvXSzZZXsKukicjJRIhmq7+NnqRDwJIEQumdauY8fopUyh4BLGhVaiIWZ8wHrgGhqyALSXTl8Z02OjdGg3UqZCpFP150TKAq1HgW86A4Z9Pe9NxP+8yUb9l+km2L30UhHGCULIZ1d0E0kxopPQaEco4ChHhjCuhHmE8j5TjKOJtmAScubzWCT1s7Jjl53b81KlmmWVJwfkiJwQh1yQCrkhVVIjnNyTR/JEnq0H68V6td5mrTkrm9knv2B9fAHrf6XT</latexit>

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

Maintenance:  We want to bring           and              closer together while 
maintaining the invariant.

left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>



Update

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit> a = 2

<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

Invariant: Maintain two indices                           such that

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

Update Idea:  Probe the middle element between           and            .left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

If                          we can update                          and maintain the 
invariant.
a < vec[mid]

<latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit>

right = mid
<latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit>



Update

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit> a = 2

<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

Invariant: Maintain two indices                           such that

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

Update Idea:  Probe the middle element between           and            .left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

mid
<latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit>

If                          we can update                          and maintain the 
invariant.
a < vec[mid]

<latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit><latexit sha1_base64="SxZGCw7k5Jr8KbZQccdZba8EpOs=">AAACHHicdZDLSsNAFIYn9VbrLSq4cTNYBFclEUEXLgpuXFawF0hDmUwm7dDJhZmTQol5FRdu9THciVvBp/AVnLRZaKsHBj7+/5zDmd9LBFdgWZ9GZWV1bX2julnb2t7Z3TP3DzoqTiVlbRqLWPY8opjgEWsDB8F6iWQk9ATreuObwu9OmFQ8ju5hmjA3JMOIB5wS0NLAPCL4GvcBsgmjuVNAyP3cHZh1q2HNCi+DXUIdldUamF99P6ZpyCKggijl2FYCbkYkcCpYXuuniiWEjsmQORojEjLlZrP7c3yqFR8HsdQvAjxTf05kJFRqGnq6MyQwUoteIf7nFRvVX6aTQnDlZjxKUmARnV8RpAJDjIuksM8loyCmGgiVXH8E0xGRhILOs6YTshfzWIbOecO2GvbdRb3ZKrOqomN0gs6QjS5RE92iFmojih7QE3pGL8aj8Wq8Ge/z1opRzhyiX2V8fANwHqIM</latexit>

right = mid
<latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit><latexit sha1_base64="tufa2OJ9eVW4Z11UUlDHdQfhCcY=">AAACG3icdVDLSsNAFJ3UV62vqLhyM1gEVyURQTdCwY3LCvYBbSiTyaQdOpOEmRuhhHyKC7f6Ge7ErQu/wl9w0mahrR64cOace4d7j58IrsFxPq3Kyura+kZ1s7a1vbO7Z+8fdHScKsraNBax6vlEM8Ej1gYOgvUSxYj0Bev6k5vC7z4wpXkc3cM0YZ4ko4iHnBIw0tA+GgBkio/GkONrXDwkD/KhXXcazgx4mbglqaMSraH9NQhimkoWARVE677rJOBlRAGnguW1QapZQuiEjFjf0IhIpr1stn6OT40S4DBWpiLAM/XnREak1lPpm05JYKwXvUL8zyt+1H+Z/RTCKy/jUZICi+h8izAVGGJcBIUDrhgFMTWEUMXNIZiOiSIUTJw1k5C7mMcy6Zw3XKfh3l3Um60yqyo6RifoDLnoEjXRLWqhNqIoQ0/oGb1Yj9ar9Wa9z1srVjlziH7B+vgG8IKhyg==</latexit>



Update

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

1
<latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit><latexit sha1_base64="xwOuoRPiqiyGC+7DrPjcvxY1e3g=">AAACCnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUASwuxkNhkzO7vM9ArLkj/w4FU/w5t49Sf8Cn/B2WQPmmhBQ1HV3XSXH0th0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiGW+ySEa641PDpVC8iQIl78Sa09CXvO1PrnO//cC1EZG6wzTm/ZCOlAgEo2ilVk+oANNBperW3BnIMvEKUoUCjUHlqzeMWBJyhUxSY7qeG2M/oxoFk3xa7iWGx5RN6Ih3LVU05Kafza6dklOrDEkQaVsKyUz9OZHR0Jg09G1nSHFsFr1c/M/LN5q/zG6CwVU/EypOkCs2vyJIJMGI5LmQodCcoUwtoUwL+whhY6opQ5te2SbkLeaxTFrnNc+tebcX1XqjyKoEx3ACZ+DBJdThBhrQBAb38ATP8OI8Oq/Om/M+b11xipkj+AXn4xuQy5s8</latexit>

�1
<latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit><latexit sha1_base64="4Ue/t3j6GKtNT+bp5rcsrQ7dRvo=">AAACC3icdVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx4r2FZoQ9lsN+3SzSbsToRQ+hM8eNWf4U28+iP8Ff4FN20O2uqDgcd7M8PMCxIpDLrup1NaWV1b3yhvVra2d3b3qvsHbROnmvEWi2Ws7wNquBSKt1Cg5PeJ5jQKJO8E4+vc7zxwbUSs7jBLuB/RoRKhYBSt1DnrCRVi1q/W3Lo7A1kmXkFqUKDZr371BjFLI66QSWpM13MT9CdUo2CSTyu91PCEsjEd8q6likbc+JPZuVNyYpUBCWNtSyGZqT8nJjQyJosC2xlRHJlFLxf/8/KN5i+zm2J45U+ESlLkis2vCFNJMCZ5MGQgNGcoM0so08I+QtiIasrQxlexCXmLeSyT9nndc+ve7UWt0SyyKsMRHMMpeHAJDbiBJrSAwRie4BlenEfn1Xlz3uetJaeYOYRfcD6+AQBAm3M=</latexit> a = 2

<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

Invariant: Maintain two indices                           such that

vec[left� 1]  a < vec[right]
<latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit><latexit sha1_base64="NS4Q77y2KcMG7zzOx+HxjifGuVI=">AAACOHicdZDLSsNAFIYn9V5vUZduBovgxpIUQRcuBDcuK9gqJKFMpift4OTCzEmhhLyHz+LCrb6CO3fiSvAJnLRdeD0w8PH/5xzm/GEmhUbHebZqc/MLi0vLK/XVtfWNTXtru6vTXHHo8FSm6iZkGqRIoIMCJdxkClgcSrgOb88r/3oESos0ucJxBkHMBomIBGdopJ7d8hGLEfDSq0BChOWhG1BfAmX0lH5zlRgMsQx6dsNpOpOiv8GdQYPMqt2z3/1+yvMYEuSSae25ToZBwRQKLqGs+7mGjPFbNgDPYMJi0EExua2k+0bp0yhV5iVIJ+rXiYLFWo/j0HTGDIf6p1eJ/3nVRv2X6eUYnQSFSLIcIeHTX0S5pJjSKkXaFwo4yrEBxpUwh1A+ZIpxNFnXTULuzzx+Q7fVdJ2me3nUOGvPslomu2SPHBCXHJMzckHapEM4uSMP5JE8WffWi/VqvU1ba9ZsZod8K+vjE51qrew=</latexit>

left  right
<latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit><latexit sha1_base64="ZFXLRnQOvF3TmAKNP6ID4WpXKtY=">AAACHnicdVDLSgNBEJyNrxhfq14EL4NB8BR2RdBjwIvHCOYBSQizk95kyOyDmV4hLOu3ePCqn+FNvOpX+AvOJnvQRAsaaqq6h+7yYik0Os6nVVpZXVvfKG9WtrZ3dvfs/YOWjhLFockjGamOxzRIEUITBUroxApY4Eloe5Pr3G/fg9IiCu9wGkM/YKNQ+IIzNNLAPuohphJ8zGhPAs1fSozGmA3sqlNzZqDLxC1IlRRoDOyv3jDiSQAhcsm07rpOjP2UKRRcQlbpJRpixidsBF1DQxaA7qezCzJ6apQh9SNlKkQ6U39OpCzQehp4pjNgONaLXi7+5+U/6r/MboL+VT8VYZwghHy+hZ9IihHNs6JDoYCjnBrCuBLmEMrHTDGOJtGKSchdzGOZtM5rrlNzby+q9UaRVZkckxNyRlxySerkhjRIk3DyQJ7IM3mxHq1X6816n7eWrGLmkPyC9fENukijSQ==</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

Update Idea:  Probe the middle element between           and            .left
<latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit><latexit sha1_base64="UZFAzqyBsBsh0KaOSofVOiEZ2U0=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJbzJkZneZ6RXCkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqOTR5LGPdCZgBKSJookAJnUQDU4GEdjC+zv32A2gj4ugOJwn4ig0jEQrO0Er3PcRMQojTfqXq1twZ6DLxClIlBRr9yldvEPNUQYRcMmO6npugnzGNgkuYlnupgYTxMRtC19KIKTB+Njt4Sk+tMqBhrG1FSGfqz4mMKWMmKrCdiuHILHq5+J+XbzR/md0Uwys/E1GSIkR8fkWYSooxzaOhA6GBo5xYwrgW9hHKR0wzjjbAsk3IW8xjmbTOa55b824vqvVGkVWJHJMTckY8cknq5IY0SJNwosgTeSYvzqPz6rw57/PWFaeYOSK/4Hx8A0hwnLs=</latexit>

right
<latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit><latexit sha1_base64="eoS8NYhPrQdhTd1eClqzAyuFaRs=">AAACDnicdVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeWCyhNnJbDJkdnaZ6RXCkn/w4FU/w5t49Rf8Cn/B2WQPmmhBQ1HV3XRXkEhh0HU/nZXVtfWNzdJWeXtnd2+/cnDYMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2Mr3O//cC1EbG6w0nC/YgOlQgFo2il+x5ipsVwhNN+perW3BnIMvEKUoUCjX7lqzeIWRpxhUxSY7qem6CfUY2CST4t91LDE8rGdMi7lioaceNns4un5NQqAxLG2pZCMlN/TmQ0MmYSBbYzojgyi14u/uflG81fZjfF8MrPhEpS5IrNrwhTSTAmeTZkIDRnKCeWUKaFfYSwEdWUoU2wbBPyFvNYJq3zmufWvNuLar1RZFWCYziBM/DgEupwAw1oAgMFT/AML86j8+q8Oe/z1hWnmDmCX3A+vgEs2p04</latexit>

mid
<latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit><latexit sha1_base64="k5sDi6Qz+rgkOTulCPZRirNFl4w=">AAACDHicdVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF48RzAOSEGZnZ5MhM7PLTK8QlvyCB6/6Gd7Eq//gV/gLziZ70EQLGoqq7qa7gkRwg5736ZTW1jc2t8rblZ3dvf2D6uFR28SppqxFYxHrbkAME1yxFnIUrJtoRmQgWCeY3OR+54Fpw2N1j9OEDSQZKR5xStBK3T5iJnk4G1ZrXt2bw10lfkFqUKA5rH71w5imkimkghjT870EBxnRyKlgs0o/NSwhdEJGrGepIpKZQTa/d+aeWSV0o1jbUujO1Z8TGZHGTGVgOyXBsVn2cvE/L99o/jJ7KUbXg4yrJEWm6OKKKBUuxm6ejBtyzSiKqSWEam4fcemYaELR5lexCfnLeayS9kXd9+r+3WWt0SyyKsMJnMI5+HAFDbiFJrSAgoAneIYX59F5dd6c90VrySlmjuEXnI9vZ+CcQA==</latexit>

If                          we can update                                and maintain the 
invariant.
a � vec[mid]

<latexit sha1_base64="OukxJqz1YkjQnNlAdxDRIK2jS28=">AAACHnicdZDLSsNAFIYnXmu9Rd0IbgaL4KokIuiy4MZlBXuBNpTJ5KQdOrkwc1IooT6LC7f6GO7ErT6Fr+Ck7UJbPTDw8f/nHOb8fiqFRsf5tFZW19Y3Nktb5e2d3b19++CwqZNMcWjwRCaq7TMNUsTQQIES2qkCFvkSWv7wpvBbI1BaJPE9jlPwItaPRSg4QyP17GNGu32gXcR8BHzSKSASwcTr2RWn6kyLLoM7hwqZV71nf3WDhGcRxMgl07rjOil6OVMouIRJuZtpSBkfsj50DMYsAu3l0wsm9MwoAQ0TZV6MdKr+nMhZpPU48k1nxHCgF71C/M8rNuq/zE6G4bWXizjNEGI++0WYSYoJLbKigVDAUY4NMK6EOYTyAVOMo0m0bBJyF/NYhuZF1XWq7t1lpVafZ1UiJ+SUnBOXXJEauSV10iCcPJAn8kxerEfr1Xqz3metK9Z85oj8KuvjG07joww=</latexit><latexit sha1_base64="OukxJqz1YkjQnNlAdxDRIK2jS28=">AAACHnicdZDLSsNAFIYnXmu9Rd0IbgaL4KokIuiy4MZlBXuBNpTJ5KQdOrkwc1IooT6LC7f6GO7ErT6Fr+Ck7UJbPTDw8f/nHOb8fiqFRsf5tFZW19Y3Nktb5e2d3b19++CwqZNMcWjwRCaq7TMNUsTQQIES2qkCFvkSWv7wpvBbI1BaJPE9jlPwItaPRSg4QyP17GNGu32gXcR8BHzSKSASwcTr2RWn6kyLLoM7hwqZV71nf3WDhGcRxMgl07rjOil6OVMouIRJuZtpSBkfsj50DMYsAu3l0wsm9MwoAQ0TZV6MdKr+nMhZpPU48k1nxHCgF71C/M8rNuq/zE6G4bWXizjNEGI++0WYSYoJLbKigVDAUY4NMK6EOYTyAVOMo0m0bBJyF/NYhuZF1XWq7t1lpVafZ1UiJ+SUnBOXXJEauSV10iCcPJAn8kxerEfr1Xqz3metK9Z85oj8KuvjG07joww=</latexit><latexit sha1_base64="OukxJqz1YkjQnNlAdxDRIK2jS28=">AAACHnicdZDLSsNAFIYnXmu9Rd0IbgaL4KokIuiy4MZlBXuBNpTJ5KQdOrkwc1IooT6LC7f6GO7ErT6Fr+Ck7UJbPTDw8f/nHOb8fiqFRsf5tFZW19Y3Nktb5e2d3b19++CwqZNMcWjwRCaq7TMNUsTQQIES2qkCFvkSWv7wpvBbI1BaJPE9jlPwItaPRSg4QyP17GNGu32gXcR8BHzSKSASwcTr2RWn6kyLLoM7hwqZV71nf3WDhGcRxMgl07rjOil6OVMouIRJuZtpSBkfsj50DMYsAu3l0wsm9MwoAQ0TZV6MdKr+nMhZpPU48k1nxHCgF71C/M8rNuq/zE6G4bWXizjNEGI++0WYSYoJLbKigVDAUY4NMK6EOYTyAVOMo0m0bBJyF/NYhuZF1XWq7t1lpVafZ1UiJ+SUnBOXXJEauSV10iCcPJAn8kxerEfr1Xqz3metK9Z85oj8KuvjG07joww=</latexit><latexit sha1_base64="OukxJqz1YkjQnNlAdxDRIK2jS28=">AAACHnicdZDLSsNAFIYnXmu9Rd0IbgaL4KokIuiy4MZlBXuBNpTJ5KQdOrkwc1IooT6LC7f6GO7ErT6Fr+Ck7UJbPTDw8f/nHOb8fiqFRsf5tFZW19Y3Nktb5e2d3b19++CwqZNMcWjwRCaq7TMNUsTQQIES2qkCFvkSWv7wpvBbI1BaJPE9jlPwItaPRSg4QyP17GNGu32gXcR8BHzSKSASwcTr2RWn6kyLLoM7hwqZV71nf3WDhGcRxMgl07rjOil6OVMouIRJuZtpSBkfsj50DMYsAu3l0wsm9MwoAQ0TZV6MdKr+nMhZpPU48k1nxHCgF71C/M8rNuq/zE6G4bWXizjNEGI++0WYSYoJLbKigVDAUY4NMK6EOYTyAVOMo0m0bBJyF/NYhuZF1XWq7t1lpVafZ1UiJ+SUnBOXXJEauSV10iCcPJAn8kxerEfr1Xqz3metK9Z85oj8KuvjG07joww=</latexit>

left = mid+ 1
<latexit sha1_base64="BskG5eddAZtbuULzKdPV7K5cKQE=">AAACHXicdZDNSsNAFIUn9a/Wv6gLF24GiyAIJRFBN0LBjcsKthbaUCaTSTt0MgkzN0IJeRYXbvUx3Ilb8Sl8BSdtFtrqhYGPc+69zD1+IrgGx/m0KkvLK6tr1fXaxubW9o69u9fRcaooa9NYxKrrE80El6wNHATrJoqRyBfs3h9fF/79A1Oax/IOJgnzIjKUPOSUgJEG9kEfIBMshBxf4YIjHuT41B3YdafhTAsvgltCHZXVGthf/SCmacQkUEG07rlOAl5GFHAqWF7rp5olhI7JkPUMShIx7WXTA3J8bJQAh7EyTwKeqj8nMhJpPYl80xkRGOl5rxD/84qN+i+zl0J46WVcJikwSWe/CFOBIcZFVDjgilEQEwOEKm4OwXREFKFgAq2ZhNz5PBahc9ZwnYZ7e15vtsqsqugQHaET5KIL1EQ3qIXaiKIcPaFn9GI9Wq/Wm/U+a61Y5cw++lXWxzdY3aHn</latexit><latexit sha1_base64="BskG5eddAZtbuULzKdPV7K5cKQE=">AAACHXicdZDNSsNAFIUn9a/Wv6gLF24GiyAIJRFBN0LBjcsKthbaUCaTSTt0MgkzN0IJeRYXbvUx3Ilb8Sl8BSdtFtrqhYGPc+69zD1+IrgGx/m0KkvLK6tr1fXaxubW9o69u9fRcaooa9NYxKrrE80El6wNHATrJoqRyBfs3h9fF/79A1Oax/IOJgnzIjKUPOSUgJEG9kEfIBMshBxf4YIjHuT41B3YdafhTAsvgltCHZXVGthf/SCmacQkUEG07rlOAl5GFHAqWF7rp5olhI7JkPUMShIx7WXTA3J8bJQAh7EyTwKeqj8nMhJpPYl80xkRGOl5rxD/84qN+i+zl0J46WVcJikwSWe/CFOBIcZFVDjgilEQEwOEKm4OwXREFKFgAq2ZhNz5PBahc9ZwnYZ7e15vtsqsqugQHaET5KIL1EQ3qIXaiKIcPaFn9GI9Wq/Wm/U+a61Y5cw++lXWxzdY3aHn</latexit><latexit sha1_base64="BskG5eddAZtbuULzKdPV7K5cKQE=">AAACHXicdZDNSsNAFIUn9a/Wv6gLF24GiyAIJRFBN0LBjcsKthbaUCaTSTt0MgkzN0IJeRYXbvUx3Ilb8Sl8BSdtFtrqhYGPc+69zD1+IrgGx/m0KkvLK6tr1fXaxubW9o69u9fRcaooa9NYxKrrE80El6wNHATrJoqRyBfs3h9fF/79A1Oax/IOJgnzIjKUPOSUgJEG9kEfIBMshBxf4YIjHuT41B3YdafhTAsvgltCHZXVGthf/SCmacQkUEG07rlOAl5GFHAqWF7rp5olhI7JkPUMShIx7WXTA3J8bJQAh7EyTwKeqj8nMhJpPYl80xkRGOl5rxD/84qN+i+zl0J46WVcJikwSWe/CFOBIcZFVDjgilEQEwOEKm4OwXREFKFgAq2ZhNz5PBahc9ZwnYZ7e15vtsqsqugQHaET5KIL1EQ3qIXaiKIcPaFn9GI9Wq/Wm/U+a61Y5cw++lXWxzdY3aHn</latexit><latexit sha1_base64="BskG5eddAZtbuULzKdPV7K5cKQE=">AAACHXicdZDNSsNAFIUn9a/Wv6gLF24GiyAIJRFBN0LBjcsKthbaUCaTSTt0MgkzN0IJeRYXbvUx3Ilb8Sl8BSdtFtrqhYGPc+69zD1+IrgGx/m0KkvLK6tr1fXaxubW9o69u9fRcaooa9NYxKrrE80El6wNHATrJoqRyBfs3h9fF/79A1Oax/IOJgnzIjKUPOSUgJEG9kEfIBMshBxf4YIjHuT41B3YdafhTAsvgltCHZXVGthf/SCmacQkUEG07rlOAl5GFHAqWF7rp5olhI7JkPUMShIx7WXTA3J8bJQAh7EyTwKeqj8nMhJpPYl80xkRGOl5rxD/84qN+i+zl0J46WVcJikwSWe/CFOBIcZFVDjgilEQEwOEKm4OwXREFKFgAq2ZhNz5PBahc9ZwnYZ7e15vtsqsqugQHaET5KIL1EQ3qIXaiKIcPaFn9GI9Wq/Wm/U+a61Y5cw++lXWxzdY3aHn</latexit>



Algorithm

https://godbolt.org/z/e7T7nTzzs



Binary Search: Time

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

The algorithm terminates when                         .

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

left = right
<latexit sha1_base64="nomaBIBgMYJk1xTfcpBJ6fGk5R8=">AAACHHicdZDLSsNAFIZP6q3WW1Rw42awCK5KIoJuhIIblxVsK7ShTKaTdujkwsyJUGJfxYVbfQx34lbwKXwFJ20W2uqBgY//P+dw5vcTKTQ6zqdVWlpeWV0rr1c2Nre2d+zdvZaOU8V4k8UyVnc+1VyKiDdRoOR3ieI09CVv+6Or3G/fc6VFHN3iOOFeSAeRCASjaKSefdBFzCQPcEIuSc5KDIY46dlVp+ZMiyyCW0AVimr07K9uP2ZpyCNkkmrdcZ0EvYwqFEzySaWbap5QNqID3jEY0ZBrL5vePyHHRumTIFbmRUim6s+JjIZaj0PfdIYUh3rey8X/vHyj/svspBhceJmIkhR5xGZXBKkkGJM8KdIXijOUYwOUKWE+QtiQKsrQ5FkxCbnzeSxC67TmOjX35qxabxRZleEQjuAEXDiHOlxDA5rA4AGe4BlerEfr1Xqz3metJauY2YdfZX18A9UiokU=</latexit><latexit sha1_base64="nomaBIBgMYJk1xTfcpBJ6fGk5R8=">AAACHHicdZDLSsNAFIZP6q3WW1Rw42awCK5KIoJuhIIblxVsK7ShTKaTdujkwsyJUGJfxYVbfQx34lbwKXwFJ20W2uqBgY//P+dw5vcTKTQ6zqdVWlpeWV0rr1c2Nre2d+zdvZaOU8V4k8UyVnc+1VyKiDdRoOR3ieI09CVv+6Or3G/fc6VFHN3iOOFeSAeRCASjaKSefdBFzCQPcEIuSc5KDIY46dlVp+ZMiyyCW0AVimr07K9uP2ZpyCNkkmrdcZ0EvYwqFEzySaWbap5QNqID3jEY0ZBrL5vePyHHRumTIFbmRUim6s+JjIZaj0PfdIYUh3rey8X/vHyj/svspBhceJmIkhR5xGZXBKkkGJM8KdIXijOUYwOUKWE+QtiQKsrQ5FkxCbnzeSxC67TmOjX35qxabxRZleEQjuAEXDiHOlxDA5rA4AGe4BlerEfr1Xqz3metJauY2YdfZX18A9UiokU=</latexit><latexit sha1_base64="nomaBIBgMYJk1xTfcpBJ6fGk5R8=">AAACHHicdZDLSsNAFIZP6q3WW1Rw42awCK5KIoJuhIIblxVsK7ShTKaTdujkwsyJUGJfxYVbfQx34lbwKXwFJ20W2uqBgY//P+dw5vcTKTQ6zqdVWlpeWV0rr1c2Nre2d+zdvZaOU8V4k8UyVnc+1VyKiDdRoOR3ieI09CVv+6Or3G/fc6VFHN3iOOFeSAeRCASjaKSefdBFzCQPcEIuSc5KDIY46dlVp+ZMiyyCW0AVimr07K9uP2ZpyCNkkmrdcZ0EvYwqFEzySaWbap5QNqID3jEY0ZBrL5vePyHHRumTIFbmRUim6s+JjIZaj0PfdIYUh3rey8X/vHyj/svspBhceJmIkhR5xGZXBKkkGJM8KdIXijOUYwOUKWE+QtiQKsrQ5FkxCbnzeSxC67TmOjX35qxabxRZleEQjuAEXDiHOlxDA5rA4AGe4BlerEfr1Xqz3metJauY2YdfZX18A9UiokU=</latexit><latexit sha1_base64="nomaBIBgMYJk1xTfcpBJ6fGk5R8=">AAACHHicdZDLSsNAFIZP6q3WW1Rw42awCK5KIoJuhIIblxVsK7ShTKaTdujkwsyJUGJfxYVbfQx34lbwKXwFJ20W2uqBgY//P+dw5vcTKTQ6zqdVWlpeWV0rr1c2Nre2d+zdvZaOU8V4k8UyVnc+1VyKiDdRoOR3ieI09CVv+6Or3G/fc6VFHN3iOOFeSAeRCASjaKSefdBFzCQPcEIuSc5KDIY46dlVp+ZMiyyCW0AVimr07K9uP2ZpyCNkkmrdcZ0EvYwqFEzySaWbap5QNqID3jEY0ZBrL5vePyHHRumTIFbmRUim6s+JjIZaj0PfdIYUh3rey8X/vHyj/svspBhceJmIkhR5xGZXBKkkGJM8KdIXijOUYwOUKWE+QtiQKsrQ5FkxCbnzeSxC67TmOjX35qxabxRZleEQjuAEXDiHOlxDA5rA4AGe4BlerEfr1Xqz3metJauY2YdfZX18A9UiokU=</latexit>

The initial distance between them is     , and the distance halves in each 
iteration.

n
<latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit><latexit sha1_base64="eXjNurNh0VIk616OI6a+ahmvmYo=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmHFSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3aGSY8g==</latexit>

The worst-case running time of the algorithm is                .
<latexit sha1_base64="eNeO+M1BwwIlnDl3/Keg8iDS+Vg=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosePEkFfoF3bVk09k2NJssSVYppf/DiwdFvPpfvPlvTNs9aOuDgcd7M8zMCxPOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlqmikKTSi5VJyQaOBPQNMxw6CQKSBxyaIejm5nffgSlmRQNM04giMlAsIhRYqz04DeGYEjZ53KAxXmvWHIr7hx4lXgZKaEM9V7xy+9LmsYgDOVE667nJiaYEGUY5TAt+KmGhNARGUDXUkFi0MFkfvUUn1mljyOpbAmD5+rviQmJtR7Hoe2MiRnqZW8m/ud1UxNdBxMmktSAoItFUcqxkXgWAe4zBdTwsSWEKmZvxXRIFKHGBlWwIXjLL6+S1kXFu6xU76ul2l0WRx6doFNURh66QjV0i+qoiShS6Bm9ojfnyXlx3p2PRWvOyWaO0R84nz+Cc5Hq</latexit>

⇥(log n)



Inserting 

We have now found where      should be inserted.

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

But what about the complexity of actually inserting    ?

In a resizable array, we have to shift over all the elements to the right 
of the insertion point.

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

a
<latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit>

a
<latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit>

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>



Inserting 

We have now found where      should be inserted.

a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

But what about the complexity of actually inserting    ?

In a resizable array, we have to shift over all the elements to the right 
of the insertion point.

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

a
<latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit>

a
<latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit><latexit sha1_base64="wUG2ajrp7qTqxlAJ5r5Q86ZzsTk=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6UmHVSqbs2dg6wSryBVKNAYVL76w5ilEUrDBNW657mJ8TOqDGcCZ+V+qjGhbEJH2LNU0gi1n80PnZFzqwxJGCtb0pC5+nMio5HW0yiwnRE1Y73s5eJ/Xr5R/2X2UhPe+BmXSWpQssUVYSqIiUkeCRlyhcyIqSWUKW4fIWxMFWXGBle2CXnLeayS9mXNc2te86pabxRZleAUzuACPLiGOtxBA1rAAOEJnuHFeXRenTfnfdG65hQzJ/ALzsc3UzeY5Q==</latexit>

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>



a = 2
<latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit><latexit sha1_base64="fF8Ds9qZKETGkJ7mNR2pjokbLP0=">AAACB3icdVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIePEY0TwgWcLspDcZMju7zMwKIeQDPHjVz/AmXv0Mv8JfcDbZgyZa0FBUdTfdFSSCa+O6n87K6tr6xmZhq7i9s7u3Xzo4bOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdJ35rQdUmsfy3owT9CM6kDzkjBor3dGraq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjD+hynAmcFrsphoTykZ0gB1LJY1Q+5PZqVNyapU+CWNlSxoyU39OTGik9TgKbGdEzVAvepn4n5dt1H+ZndSEl/6EyyQ1KNn8ijAVxMQkC4X0uUJmxNgSyhS3jxA2pIoyY6Mr2oS8xTyWSbNa8dyKd3tertXzrApwDCdwBh5cQA1uoA4NYDCAJ3iGF+fReXXenPd564qTzxzBLzgf31MYmWg=</latexit>

In a resizable array, we have to shift over all the elements to the right 
of the insertion point.

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

This still has a worst-case complexity of           .⇥(n)
<latexit sha1_base64="oMM4ESOhEYHChZDYky/hX4YxTOA=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5idzCZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6o0iySTTONqS/wSLKQEWysdN9vjqnBVXk+KFfcmjsHWiVeTiqQozEof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzgGTqzyhCFkbIlDZqrPydSLLSeisB2CmzGetnLxP+8bKP+y+wlJrz2UybjxFBJFleECUcmQlk0aMgUJYZPLcFEMfsIImOsMDE2wJJNyFvOY5W0L2qeW/PuLiv1Rp5VEU7gFKrgwRXU4RYa0AICAp7gGV6cR+fVeXPeF60FJ585hl9wPr4B6bib5Q==</latexit><latexit sha1_base64="oMM4ESOhEYHChZDYky/hX4YxTOA=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5idzCZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6o0iySTTONqS/wSLKQEWysdN9vjqnBVXk+KFfcmjsHWiVeTiqQozEof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzgGTqzyhCFkbIlDZqrPydSLLSeisB2CmzGetnLxP+8bKP+y+wlJrz2UybjxFBJFleECUcmQlk0aMgUJYZPLcFEMfsIImOsMDE2wJJNyFvOY5W0L2qeW/PuLiv1Rp5VEU7gFKrgwRXU4RYa0AICAp7gGV6cR+fVeXPeF60FJ585hl9wPr4B6bib5Q==</latexit><latexit sha1_base64="oMM4ESOhEYHChZDYky/hX4YxTOA=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5idzCZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6o0iySTTONqS/wSLKQEWysdN9vjqnBVXk+KFfcmjsHWiVeTiqQozEof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzgGTqzyhCFkbIlDZqrPydSLLSeisB2CmzGetnLxP+8bKP+y+wlJrz2UybjxFBJFleECUcmQlk0aMgUJYZPLcFEMfsIImOsMDE2wJJNyFvOY5W0L2qeW/PuLiv1Rp5VEU7gFKrgwRXU4RYa0AICAp7gGV6cR+fVeXPeF60FJ585hl9wPr4B6bib5Q==</latexit><latexit sha1_base64="oMM4ESOhEYHChZDYky/hX4YxTOA=">AAACDXicdVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvHiMkJckS5idzCZDZmaXmVkhLPkGD171M7yJV7/Br/AXnE32oIkWNBRV3U13BTFn2rjup1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyU3mdx6o0iySTTONqS/wSLKQEWysdN9vjqnBVXk+KFfcmjsHWiVeTiqQozEof/WHEUkElYZwrHXPc2Pjp1gZRjidlfqJpjEmEzyiPUslFlT76fzgGTqzyhCFkbIlDZqrPydSLLSeisB2CmzGetnLxP+8bKP+y+wlJrz2UybjxFBJFleECUcmQlk0aMgUJYZPLcFEMfsIImOsMDE2wJJNyFvOY5W0L2qeW/PuLiv1Rp5VEU7gFKrgwRXU4RYa0AICAp7gGV6cR+fVeXPeF60FJ585hl9wPr4B6bib5Q==</latexit>

We do not realize an improvement for insertion sort.



Doubly Linked List

3
<latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit><latexit sha1_base64="Gg1YfVrgqvynruNSOSc212ccgNw=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyqoMeAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1Lvvlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZVpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwhJmLc=</latexit>

1
<latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit><latexit sha1_base64="RTFambTkOfYBHa9gWD9Bn8c4a00=">AAACBXicdVBNS8NAEJ34WetX1aOXxSJ4KokIeix48diC/YA2lM120i7dbMLuRiihZw9e9Wd4E6/+Dn+Ff8FNm4O2+mDg8d7MMPOCRHBtXPfTWVvf2NzaLu2Ud/f2Dw4rR8dtHaeKYYvFIlbdgGoUXGLLcCOwmyikUSCwE0xuc7/zgErzWN6baYJ+REeSh5xRY6WmN6hU3Zo7B1klXkGqUKAxqHz1hzFLI5SGCap1z3MT42dUGc4Ezsr9VGNC2YSOsGeppBFqP5sfOiPnVhmSMFa2pCFz9edERiOtp1FgOyNqxnrZy8X/vHyj/svspSa88TMuk9SgZIsrwlQQE5M8EjLkCpkRU0soU9w+QtiYKsqMDa5sE/KW81gl7cua59a85lW13iiyKsEpnMEFeHANdbiDBrSAAcITPMOL8+i8Om/O+6J1zSlmTuAXnI9vBQeYtQ==</latexit>

7
<latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit><latexit sha1_base64="5GLHgMYmM5ZPUbTkTzIJz2t+Rws=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+2rqudWveZ1pd7IsyrCGZzDJXhQgzrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGw7NmLs=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

;
<latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit>

Can this idea work if we use a linked list instead?

In a linked list we can insert a new node into the list in constant time.

;
<latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit><latexit sha1_base64="HdTI4EpmIXAKk/DWtX2g1nW5FdQ=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bjw4jGCeUiyhNlJJxkys7vM9ArLkm/w4FU/w5t49Rv8Cn/B2WQPmmhBQ1HV3XRXEEth0HU/nZXVtfWNzdJWeXtnd2+/cnDYMlGiOTR5JCPdCZgBKUJookAJnVgDU4GEdjC5zv32A2gjovAO0xh8xUahGArO0Er3PVAxpgawX6m6NXcGuky8glRJgUa/8tUbRDxRECKXzJiu58boZ0yj4BKm5V5iIGZ8wkbQtTRkCoyfzQ6e0lOrDOgw0rZCpDP150TGlDGpCmynYjg2i14u/uflG81fZjfB4ZWfiTBOEEI+v2KYSIoRzaOhA6GBo0wtYVwL+wjlY6YZRxtg2SbkLeaxTFrnNc+tebcX1XqjyKpEjskJOSMeuSR1ckMapEk4UeSJPJMX59F5dd6c93nrilPMHJFfcD6+AS39nKs=</latexit>

However, we do not have random access to the elements so we cannot 
do binary search in                time.

<latexit sha1_base64="I8L6JJG6hcn/k2B9ji+TBBtBEsM=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI8BL540gnlIsoTZyWwyZB7LzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzdxWfntnd2+/cHDYMCrVhNaJ4kq3ImwoZ5LWLbOcthJNsYg4bUbD66nffKLaMCUf7CihocB9yWJGsHXS412pw1UfybNuoeiX/RnQMgkyUoQMtW7hq9NTJBVUWsKxMe3AT2w4xtoywukk30kNTTAZ4j5tOyqxoCYczw6eoFOn9FCstCtp0Uz9PTHGwpiRiFynwHZgFr2p+J/XTm18FY6ZTFJLJZkvilOOrELT71GPaUosHzmCiWbuVkQGWGNiXUZ5F0Kw+PIyaZyXg4ty5b5SrN5mceTgGE6gBAFcQhVuoAZ1ICDgGV7hzdPei/fufcxbV7xs5gj+wPv8Aacpj7U=</latexit>

O(log n)

Later we will look at balanced binary search trees which can maintain an 
ordered list with                insertion time.

<latexit sha1_base64="I8L6JJG6hcn/k2B9ji+TBBtBEsM=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI8BL540gnlIsoTZyWwyZB7LzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzdxWfntnd2+/cHDYMCrVhNaJ4kq3ImwoZ5LWLbOcthJNsYg4bUbD66nffKLaMCUf7CihocB9yWJGsHXS412pw1UfybNuoeiX/RnQMgkyUoQMtW7hq9NTJBVUWsKxMe3AT2w4xtoywukk30kNTTAZ4j5tOyqxoCYczw6eoFOn9FCstCtp0Uz9PTHGwpiRiFynwHZgFr2p+J/XTm18FY6ZTFJLJZkvilOOrELT71GPaUosHzmCiWbuVkQGWGNiXUZ5F0Kw+PIyaZyXg4ty5b5SrN5mceTgGE6gBAFcQhVuoAZ1ICDgGV7hzdPei/fufcxbV7xs5gj+wPv8Aacpj7U=</latexit>

O(log n)



Divide and Conquer: 
Example



Buy and Sell Stock
We are first going to illustrate divide and conquer with an example.

Leetcode 121: Best time to buy and sell stock (Easy, Blind 75)

We are given a vector               where                  is the price of a stock on 
day   .  We can buy the stock once, and a later date sell it.

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="wLD7j2UAJ/0kaSoXDww+PrWKxdw=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAInsKuiHoMePEkEcwDNkuYncwmQ2YfzPQKccmXePGgiFc/xZt/4yTZgyYWNBRV3XR3BakUGh3n2yqtrW9sbpW3Kzu7e/tV++CwrZNMMd5iiUxUN6CaSxHzFgqUvJsqTqNA8k4wvpn5nUeutEjiB5yk3I/oMBahYBSN1LereQ+RpEowrqee8Pt2zak7c5BV4hakBgWaffurN0hYFvEYmaRae66Top9ThYJJPq30Ms1TysZ0yD1DYxpx7efzw6fk1CgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n+dlGF77uYjTDHnMFovCTBJMyCwFMhCKM5QTQyhTwtxK2IgqytBkVTEhuMsvr5L2ed29rF/cX9Qad0UcZTiGEzgDF66gAbfQhBYwyOAZXuHNerJerHfrY9FasoqZI/gD6/MH+xWTWQ==</latexit>

prices[i]
<latexit sha1_base64="pgOAp7jWIWW8F6VDiCMynfVH29M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWavJ+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANYHjQI=</latexit>

i

What is the maximum profit we can make?



Buy and Sell Stock
We are first going to illustrate divide and conquer with an example.

Leetcode 121: Best time to buy and sell stock (Easy, Blind 75)

We are given a vector               where                  is the price of a stock on 
day   .  We can buy the stock once, and a later date sell it.

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="wLD7j2UAJ/0kaSoXDww+PrWKxdw=">AAAB+HicbVDLSgNBEOyNrxgfWfXoZTAInsKuiHoMePEkEcwDNkuYncwmQ2YfzPQKccmXePGgiFc/xZt/4yTZgyYWNBRV3XR3BakUGh3n2yqtrW9sbpW3Kzu7e/tV++CwrZNMMd5iiUxUN6CaSxHzFgqUvJsqTqNA8k4wvpn5nUeutEjiB5yk3I/oMBahYBSN1LereQ+RpEowrqee8Pt2zak7c5BV4hakBgWaffurN0hYFvEYmaRae66Top9ThYJJPq30Ms1TysZ0yD1DYxpx7efzw6fk1CgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n+dlGF77uYjTDHnMFovCTBJMyCwFMhCKM5QTQyhTwtxK2IgqytBkVTEhuMsvr5L2ed29rF/cX9Qad0UcZTiGEzgDF66gAbfQhBYwyOAZXuHNerJerHfrY9FasoqZI/gD6/MH+xWTWQ==</latexit>

prices[i]
<latexit sha1_base64="pgOAp7jWIWW8F6VDiCMynfVH29M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWavJ+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ANYHjQI=</latexit>

i

What is the maximum profit we can make?

<latexit sha1_base64="rAkw8ZV6L2GAjJ4bI965HRCubmU=">AAACGXicbVDLSsNAFJ34rPVVdelmsAhuLIkUdeGi4MaVVLAPaEKZTCfttDNJmLkRS8hvuPFX3LhQxKWu/Bunj4VtPXDhcM693HuPHwuuwbZ/rKXlldW19dxGfnNre2e3sLdf11GiKKvRSESq6RPNBA9ZDTgI1owVI9IXrOEPrkd+44EpzaPwHoYx8yTphjzglICR2gXbleSxnXJ8hfuZi3HqAuBYccp01up7+HRW4V67ULRL9hh4kThTUkRTVNuFL7cT0USyEKggWrccOwYvJQo4FSzLu4lmMaED0mUtQ0MimfbS8WcZPjZKBweRMhUCHqt/J1IitR5K33RKAj09743E/7xWAsGll/IwToCFdLIoSASGCI9iwh2uGAUxNIRQxc2tmPaIIhRMmHkTgjP/8iKpn5Wc81L5rlys3E7jyKFDdIROkIMuUAXdoCqqIYqe0At6Q+/Ws/VqfVifk9YlazpzgGZgff8CW4Cf+A==</latexit>

max
i<j

prices[j]� prices[i]

In other words, we want to compute



Examples
<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices

0 1

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>



Examples

max profit: 0
<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices

0 1

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>



Examples

max profit: 0
<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices

0 1

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

The answer is not just the maximum value minus the minimum value.



Examples

max profit: 0
<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices

0 1

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

The answer is not just the maximum value minus the minimum value.

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3



Examples

max profit: 0
<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices

0 1

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

The answer is not just the maximum value minus the minimum value.

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3 max profit: 6



Divide and Conquer

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

There are 3 possible cases:

1) The best time to buy and sell both occur in the first half of the array.

2) The best time to buy and sell both occur in the second half of the array.

3) The best time to buy occurs in the first half of the array and the best 
time to sell occurs in the second half of the array.



Divide and Conquer
There are 3 possible cases:

1) The best time to buy and sell both occur in the first half of the array.

2) The best time to buy and sell both occur in the second half of the array.

The first two cases are instances of the buy and sell stock problem on an 
array of half the size.



Divide and Conquer
There are 3 possible cases:

1) The best time to buy and sell both occur in the first half of the array.

2) The best time to buy and sell both occur in the second half of the array.

The first two cases are instances of the buy and sell stock problem on an 
array of half the size.

This is the divide part of divide and conquer.  We express the original
problem in terms of instances of the original problem on smaller inputs.



Additional Work
We do not completely express the problem in terms of the same problem
on smaller inputs because there is the third case.

3) The best time to buy occurs in the first half of the array and the best 
time to sell occurs in the second half of the array.

We have to solve this problem separately.  Do you see how to solve it?



Additional Work
We do not completely express the problem in terms of the same problem
on smaller inputs because there is the third case.

3) The best time to buy occurs in the first half of the array and the best 
time to sell occurs in the second half of the array.

We have to solve this problem separately.  Do you see how to solve it?

For this case the best time to buy is the minimum value in the first half.

The best time to sell is the maximum value in the second half.



Additional Work
3) The best time to buy occurs in the first half of the array and the best 
time to sell occurs in the second half of the array.

For this case the best time to buy is the minimum value in the first half.

The best time to sell is the maximum value in the second half.

The time to solve this case is          .
<latexit sha1_base64="7+HPS9i6OE3qMhOnTDknuqsZwLA=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBDiJexKUI8BL54kQl6SLGF2MkmGzM4uM71CWPIVXjwo4tXP8ebfOEn2oIkFDUVVN91dQSyFQdf9dtbWNza3tnM7+d29/YPDwtFx00SJZrzBIhnpdkANl0LxBgqUvB1rTsNA8lYwvp35rSeujYhUHScx90M6VGIgGEUrPXbrI460pC56haJbducgq8TLSBEy1HqFr24/YknIFTJJjel4box+SjUKJvk0300Mjykb0yHvWKpoyI2fzg+eknOr9Mkg0rYUkrn6eyKloTGTMLCdIcWRWfZm4n9eJ8HBjZ8KFSfIFVssGiSSYERm35O+0JyhnFhCmRb2VsJGVFOGNqO8DcFbfnmVNC/L3lW58lApVu+zOHJwCmdQAg+uoQp3UIMGMAjhGV7hzdHOi/PufCxa15xs5gT+wPn8ARGfj/o=</latexit>

⇥(n)



Example

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

The maximum profit is going to be the maximum of what we can achieve 
in the three cases.

1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3



Example

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

The maximum profit is going to be the maximum of what we can achieve 
in the three cases.

1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

2) maximum profit on 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1



Example

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

The maximum profit is going to be the maximum of what we can achieve 
in the three cases.

1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

2) maximum profit on 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

3) maximum profit when we buy first half, sell second.  This is 5.



1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3



1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

first half
<latexit sha1_base64="gWqhmBh8WC3gBbwvMKxgRfnXsN8=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU9ktRb0IBS+epIL9gHYp2TTbhmaTJZktlKX/xIsHRbz6T7z5b0zbPWjrg4HHezPMzAsTwQ143rdT2Njc2t4p7pb29g8Oj9zjk5ZRqaasSZVQuhMSwwSXrAkcBOskmpE4FKwdju/mfnvCtOFKPsE0YUFMhpJHnBKwUt91sx4ATrSKOMzwLa723bJX8RbA68TPSRnlaPTdr95A0TRmEqggxnR9L4EgIxo4FWxW6qWGJYSOyZB1LZUkZibIFpfP8IVVBjhS2pYEvFB/T2QkNmYah7YzJjAyq95c/M/rphDdBBmXSQpM0uWiKBUYFJ7HgAdcMwpiagmhmttbMR0RTSjYsEo2BH/15XXSqlb8q0rtsVauP+RxFNEZOkeXyEfXqI7uUQM1EUUT9Ixe0ZuTOS/Ou/OxbC04+cwp+gPn8weNw5L/</latexit>

profit = 2



1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

first half
<latexit sha1_base64="gWqhmBh8WC3gBbwvMKxgRfnXsN8=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU9ktRb0IBS+epIL9gHYp2TTbhmaTJZktlKX/xIsHRbz6T7z5b0zbPWjrg4HHezPMzAsTwQ143rdT2Njc2t4p7pb29g8Oj9zjk5ZRqaasSZVQuhMSwwSXrAkcBOskmpE4FKwdju/mfnvCtOFKPsE0YUFMhpJHnBKwUt91sx4ATrSKOMzwLa723bJX8RbA68TPSRnlaPTdr95A0TRmEqggxnR9L4EgIxo4FWxW6qWGJYSOyZB1LZUkZibIFpfP8IVVBjhS2pYEvFB/T2QkNmYah7YzJjAyq95c/M/rphDdBBmXSQpM0uWiKBUYFJ7HgAdcMwpiagmhmttbMR0RTSjYsEo2BH/15XXSqlb8q0rtsVauP+RxFNEZOkeXyEfXqI7uUQM1EUUT9Ixe0ZuTOS/Ou/OxbC04+cwp+gPn8weNw5L/</latexit>

profit = 2

<latexit sha1_base64="+jz6Zyd4xxalW2rEqEh8pz5nNnQ=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiSKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWergu9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2aXTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw40xC8xZeXSfOs6l1Uz+/PK7W7PI4iHMExnIIHl1CDW6hDAxiE8Ayv8OaMnBfn3fmYtxacfOYQ/sD5/AHBjIzm</latexit>

9
<latexit sha1_base64="GAjmiatv1pc2LgOylLOnfEuP8O0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF09SxX5AG8pmu2mXbjZhdyKU0n/gxYMiXv1H3vw3btoctPpg4PHeDDPzgkQKg6775RRWVtfWN4qbpa3tnd298v5By8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvs789iPXRsTqAScJ9yM6VCIUjKKV7s9L/XLFrbpzkL/Ey0kFcjT65c/eIGZpxBUySY3pem6C/pRqFEzyWamXGp5QNqZD3rVU0Ygbfzq/dEZOrDIgYaxtKSRz9efElEbGTKLAdkYUR2bZy8T/vG6K4ZU/FSpJkSu2WBSmkmBMsrfJQGjOUE4soUwLeythI6opQxtOFoK3/PJf0jqrehfV2l2tUr/N4yjCERzDKXhwCXW4gQY0gUEIT/ACr87YeXbenPdFa8HJZw7hF5yPb7hujOA=</latexit>

3

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0



1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

first half
<latexit sha1_base64="gWqhmBh8WC3gBbwvMKxgRfnXsN8=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU9ktRb0IBS+epIL9gHYp2TTbhmaTJZktlKX/xIsHRbz6T7z5b0zbPWjrg4HHezPMzAsTwQ143rdT2Njc2t4p7pb29g8Oj9zjk5ZRqaasSZVQuhMSwwSXrAkcBOskmpE4FKwdju/mfnvCtOFKPsE0YUFMhpJHnBKwUt91sx4ATrSKOMzwLa723bJX8RbA68TPSRnlaPTdr95A0TRmEqggxnR9L4EgIxo4FWxW6qWGJYSOyZB1LZUkZibIFpfP8IVVBjhS2pYEvFB/T2QkNmYah7YzJjAyq95c/M/rphDdBBmXSQpM0uWiKBUYFJ7HgAdcMwpiagmhmttbMR0RTSjYsEo2BH/15XXSqlb8q0rtsVauP+RxFNEZOkeXyEfXqI7uUQM1EUUT9Ixe0ZuTOS/Ou/OxbC04+cwp+gPn8weNw5L/</latexit>

profit = 2

<latexit sha1_base64="+jz6Zyd4xxalW2rEqEh8pz5nNnQ=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiSKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWergu9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2aXTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw40xC8xZeXSfOs6l1Uz+/PK7W7PI4iHMExnIIHl1CDW6hDAxiE8Ayv8OaMnBfn3fmYtxacfOYQ/sD5/AHBjIzm</latexit>

9
<latexit sha1_base64="GAjmiatv1pc2LgOylLOnfEuP8O0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF09SxX5AG8pmu2mXbjZhdyKU0n/gxYMiXv1H3vw3btoctPpg4PHeDDPzgkQKg6775RRWVtfWN4qbpa3tnd298v5By8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvs789iPXRsTqAScJ9yM6VCIUjKKV7s9L/XLFrbpzkL/Ey0kFcjT65c/eIGZpxBUySY3pem6C/pRqFEzyWamXGp5QNqZD3rVU0Ygbfzq/dEZOrDIgYaxtKSRz9efElEbGTKLAdkYUR2bZy8T/vG6K4ZU/FSpJkSu2WBSmkmBMsrfJQGjOUE4soUwLeythI6opQxtOFoK3/PJf0jqrehfV2l2tUr/N4yjCERzDKXhwCXW4gQY0gUEIT/ACr87YeXbenPdFa8HJZw7hF5yPb7hujOA=</latexit>

3

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0

buy first half 
sell second half

<latexit sha1_base64="Z9KEVGpRqyOG5bkpZph2K5hmXFc=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9iV+LgIAS+eJIJ5QLKE2clsMmR2ZpnpDYQlf+LFgyJe/RNv/o2TZA+aWNBQVHXT3RUmghvwvG+nsLa+sblV3C7t7O7tH7iHR02jUk1ZgyqhdDskhgkuWQM4CNZONCNxKFgrHN3N/NaYacOVfIJJwoKYDCSPOCVgpZ7rZl0AnGgVcZjiW3zZc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpqZsalhA6IgPWsVSSmJkgm18+xWdW6eNIaVsS8Fz9PZGR2JhJHNrOmMDQLHsz8T+vk0J0E2RcJikwSReLolRgUHgWA+5zzSiIiSWEam5vxXRINKFgwyrZEPzll1dJ86LiX1Wqj9Vy7SGPo4hO0Ck6Rz66RjV0j+qogSgao2f0it6czHlx3p2PRWvByWeO0R84nz+ST5MC</latexit>

profit = 5



1) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

first half
<latexit sha1_base64="gWqhmBh8WC3gBbwvMKxgRfnXsN8=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRbBU9ktRb0IBS+epIL9gHYp2TTbhmaTJZktlKX/xIsHRbz6T7z5b0zbPWjrg4HHezPMzAsTwQ143rdT2Njc2t4p7pb29g8Oj9zjk5ZRqaasSZVQuhMSwwSXrAkcBOskmpE4FKwdju/mfnvCtOFKPsE0YUFMhpJHnBKwUt91sx4ATrSKOMzwLa723bJX8RbA68TPSRnlaPTdr95A0TRmEqggxnR9L4EgIxo4FWxW6qWGJYSOyZB1LZUkZibIFpfP8IVVBjhS2pYEvFB/T2QkNmYah7YzJjAyq95c/M/rphDdBBmXSQpM0uWiKBUYFJ7HgAdcMwpiagmhmttbMR0RTSjYsEo2BH/15XXSqlb8q0rtsVauP+RxFNEZOkeXyEfXqI7uUQM1EUUT9Ixe0ZuTOS/Ou/OxbC04+cwp+gPn8weNw5L/</latexit>

profit = 2

<latexit sha1_base64="+jz6Zyd4xxalW2rEqEh8pz5nNnQ=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiSKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWergu9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2aXTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpm+TPlfIjBhbQpni9lbChlRRZmw40xC8xZeXSfOs6l1Uz+/PK7W7PI4iHMExnIIHl1CDW6hDAxiE8Ayv8OaMnBfn3fmYtxacfOYQ/sD5/AHBjIzm</latexit>

9
<latexit sha1_base64="GAjmiatv1pc2LgOylLOnfEuP8O0=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF09SxX5AG8pmu2mXbjZhdyKU0n/gxYMiXv1H3vw3btoctPpg4PHeDDPzgkQKg6775RRWVtfWN4qbpa3tnd298v5By8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvs789iPXRsTqAScJ9yM6VCIUjKKV7s9L/XLFrbpzkL/Ey0kFcjT65c/eIGZpxBUySY3pem6C/pRqFEzyWamXGp5QNqZD3rVU0Ygbfzq/dEZOrDIgYaxtKSRz9efElEbGTKLAdkYUR2bZy8T/vG6K4ZU/FSpJkSu2WBSmkmBMsrfJQGjOUE4soUwLeythI6opQxtOFoK3/PJf0jqrehfV2l2tUr/N4yjCERzDKXhwCXW4gQY0gUEIT/ACr87YeXbenPdFa8HJZw7hF5yPb7hujOA=</latexit>

3

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0

buy first half 
sell second half

<latexit sha1_base64="Z9KEVGpRqyOG5bkpZph2K5hmXFc=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAbBU9iV+LgIAS+eJIJ5QLKE2clsMmR2ZpnpDYQlf+LFgyJe/RNv/o2TZA+aWNBQVHXT3RUmghvwvG+nsLa+sblV3C7t7O7tH7iHR02jUk1ZgyqhdDskhgkuWQM4CNZONCNxKFgrHN3N/NaYacOVfIJJwoKYDCSPOCVgpZ7rZl0AnGgVcZjiW3zZc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpqZsalhA6IgPWsVSSmJkgm18+xWdW6eNIaVsS8Fz9PZGR2JhJHNrOmMDQLHsz8T+vk0J0E2RcJikwSReLolRgUHgWA+5zzSiIiSWEam5vxXRINKFgwyrZEPzll1dJ86LiX1Wqj9Vy7SGPo4hO0Ck6Rz66RjV0j+qogSgao2f0it6czHlx3p2PRWvByWeO0R84nz+ST5MC</latexit>

profit = 5

The maximum profit from this case is 5.



2) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1



2) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

first half

<latexit sha1_base64="qzl4n1yFD/Qt7cabq5iadtVtPwA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCm4Kkmpj41QcONKKtgHtKFMppN26GQSZm6EEOqvuHGhiFs/xJ1/47TNQlsPXDiccy/33uPHgmtwnG9rbX1jc2u7sFPc3ds/OLSPjts6ShRlLRqJSHV9opngkrWAg2DdWDES+oJ1/MnNzO88MqV5JB8gjZkXkpHkAacEjDSwS5WsD4BjFQUcpvganxdrA7vsVJ058Cpxc1JGOZoD+6s/jGgSMglUEK17rhODlxEFnAo2LfYTzWJCJ2TEeoZKEjLtZfPjp7hilCEOImVKAp6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GZZwAk3SxKEgEhgjPksBDrhgFkRpCqOLmVkzHRBEKJq+iCcFdfnmVtGtV96Jav6+XG3d5HAV0gk7RGXLRJWqgW9RELURRip7RK3qznqwX6936WLSuWflMCf2B9fkDorOTgQ==</latexit>

2
<latexit sha1_base64="jSr9jjOUuXYYYdCImGpp6fArlXw=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRVr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKN0qNgV1xas4ceJW4OamgHK2B/dUfSpqELAIqiNY914nBy4gCTgWblvqJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEl17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3PNa/a5ead7mcRTRMTpBp8hFF6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHpz+ThA==</latexit>

5

<latexit sha1_base64="IrY2P8xodVW0SbLQU5lV1+3IAQI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoUS9CwYsnqWA/oA1ls920Sze7YXeilNif4sWDIl79Jd78NyZtDtr6YODx3gwz8/xIcAOO820VVlbX1jeKm6Wt7Z3dPbu83zIq1pQ1qRJKd3ximOCSNYGDYJ1IMxL6grX98XXmtx+YNlzJe5hEzAvJUPKAUwKp1LfLSQ8AR1oFHKb4Cp+V+nbFqToz4GXi5qSCcjT69ldvoGgcMglUEGO6rhOBlxANnAo2LfViwyJCx2TIuimVJGTGS2anT/FxqgxwoHRaEvBM/T2RkNCYSeinnSGBkVn0MvE/rxtDcOklXEYxMEnni4JYYFA4ywEPuGYUxCQlhGqe3orpiGhCIU0rC8FdfHmZtE6r7nm1dler1G/zOIroEB2hE+SiC1RHN6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzB+gPrM8fyTCTFA==</latexit>

profit = 3



2) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0

<latexit sha1_base64="C9dTZ9J8xkINC0DxsQPkbtqFHg8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRqr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKn5caA7vi1Jw58Cpxc1JBOVoD+6s/lDQJWQRUEK17rhODlxEFnAo2LfUTzWJCJ2TEeoZGJGTay+bHT3HVKEMcSGUqAjxXf09kJNQ6DX3TGRIY62VvJv7n9RIIGl7GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3Ita/a5ead7mcRTRMTpBp8hFl6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHq8uThw==</latexit>

8
<latexit sha1_base64="inOeqvFbTGnBsIk2zGdQFBfWy1c=">AAAB/HicbVDLSsNAFJ3UV42vapduBkvBVUmkPjZCwY0rqWAf0IYymU7aoZNMmLkRQqi/4saFIm79EHf+jdM2C209cOFwzr3ce48fC67Bcb6twtr6xuZWcdve2d3bPygdHrW1TBRlLSqFVF2faCZ4xFrAQbBurBgJfcE6/uRm5ncemdJcRg+QxswLySjiAacEjDQolatZHwDHSgYcpvgan9vuoFRxas4ceJW4OamgHM1B6as/lDQJWQRUEK17rhODlxEFnAo2tfuJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF62CcFdfnmVtM9q7kWtfl+vNO7yOIroGJ2gU+SiS9RAt6iJWoiiFD2jV/RmPVkv1rv1sWgtWPlMGf2B9fkDoS+TgA==</latexit>

1

first half

<latexit sha1_base64="qzl4n1yFD/Qt7cabq5iadtVtPwA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCm4Kkmpj41QcONKKtgHtKFMppN26GQSZm6EEOqvuHGhiFs/xJ1/47TNQlsPXDiccy/33uPHgmtwnG9rbX1jc2u7sFPc3ds/OLSPjts6ShRlLRqJSHV9opngkrWAg2DdWDES+oJ1/MnNzO88MqV5JB8gjZkXkpHkAacEjDSwS5WsD4BjFQUcpvganxdrA7vsVJ058Cpxc1JGOZoD+6s/jGgSMglUEK17rhODlxEFnAo2LfYTzWJCJ2TEeoZKEjLtZfPjp7hilCEOImVKAp6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GZZwAk3SxKEgEhgjPksBDrhgFkRpCqOLmVkzHRBEKJq+iCcFdfnmVtGtV96Jav6+XG3d5HAV0gk7RGXLRJWqgW9RELURRip7RK3qznqwX6936WLSuWflMCf2B9fkDorOTgQ==</latexit>

2
<latexit sha1_base64="jSr9jjOUuXYYYdCImGpp6fArlXw=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRVr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKN0qNgV1xas4ceJW4OamgHK2B/dUfSpqELAIqiNY914nBy4gCTgWblvqJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEl17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3PNa/a5ead7mcRTRMTpBp8hFF6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHpz+ThA==</latexit>

5

<latexit sha1_base64="IrY2P8xodVW0SbLQU5lV1+3IAQI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoUS9CwYsnqWA/oA1ls920Sze7YXeilNif4sWDIl79Jd78NyZtDtr6YODx3gwz8/xIcAOO820VVlbX1jeKm6Wt7Z3dPbu83zIq1pQ1qRJKd3ximOCSNYGDYJ1IMxL6grX98XXmtx+YNlzJe5hEzAvJUPKAUwKp1LfLSQ8AR1oFHKb4Cp+V+nbFqToz4GXi5qSCcjT69ldvoGgcMglUEGO6rhOBlxANnAo2LfViwyJCx2TIuimVJGTGS2anT/FxqgxwoHRaEvBM/T2RkNCYSeinnSGBkVn0MvE/rxtDcOklXEYxMEnni4JYYFA4ywEPuGYUxCQlhGqe3orpiGhCIU0rC8FdfHmZtE6r7nm1dler1G/zOIroEB2hE+SiC1RHN6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzB+gPrM8fyTCTFA==</latexit>

profit = 3



2) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0

<latexit sha1_base64="C9dTZ9J8xkINC0DxsQPkbtqFHg8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRqr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKn5caA7vi1Jw58Cpxc1JBOVoD+6s/lDQJWQRUEK17rhODlxEFnAo2LfUTzWJCJ2TEeoZGJGTay+bHT3HVKEMcSGUqAjxXf09kJNQ6DX3TGRIY62VvJv7n9RIIGl7GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3Ita/a5ead7mcRTRMTpBp8hFl6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHq8uThw==</latexit>

8
<latexit sha1_base64="inOeqvFbTGnBsIk2zGdQFBfWy1c=">AAAB/HicbVDLSsNAFJ3UV42vapduBkvBVUmkPjZCwY0rqWAf0IYymU7aoZNMmLkRQqi/4saFIm79EHf+jdM2C209cOFwzr3ce48fC67Bcb6twtr6xuZWcdve2d3bPygdHrW1TBRlLSqFVF2faCZ4xFrAQbBurBgJfcE6/uRm5ncemdJcRg+QxswLySjiAacEjDQolatZHwDHSgYcpvgan9vuoFRxas4ceJW4OamgHM1B6as/lDQJWQRUEK17rhODlxEFnAo2tfuJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF62CcFdfnmVtM9q7kWtfl+vNO7yOIroGJ2gU+SiS9RAt6iJWoiiFD2jV/RmPVkv1rv1sWgtWPlMGf2B9fkDoS+TgA==</latexit>

1

first half

<latexit sha1_base64="qzl4n1yFD/Qt7cabq5iadtVtPwA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCm4Kkmpj41QcONKKtgHtKFMppN26GQSZm6EEOqvuHGhiFs/xJ1/47TNQlsPXDiccy/33uPHgmtwnG9rbX1jc2u7sFPc3ds/OLSPjts6ShRlLRqJSHV9opngkrWAg2DdWDES+oJ1/MnNzO88MqV5JB8gjZkXkpHkAacEjDSwS5WsD4BjFQUcpvganxdrA7vsVJ058Cpxc1JGOZoD+6s/jGgSMglUEK17rhODlxEFnAo2LfYTzWJCJ2TEeoZKEjLtZfPjp7hilCEOImVKAp6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GZZwAk3SxKEgEhgjPksBDrhgFkRpCqOLmVkzHRBEKJq+iCcFdfnmVtGtV96Jav6+XG3d5HAV0gk7RGXLRJWqgW9RELURRip7RK3qznqwX6936WLSuWflMCf2B9fkDorOTgQ==</latexit>

2
<latexit sha1_base64="jSr9jjOUuXYYYdCImGpp6fArlXw=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRVr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKN0qNgV1xas4ceJW4OamgHK2B/dUfSpqELAIqiNY914nBy4gCTgWblvqJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEl17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3PNa/a5ead7mcRTRMTpBp8hFF6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHpz+ThA==</latexit>

5

<latexit sha1_base64="IrY2P8xodVW0SbLQU5lV1+3IAQI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoUS9CwYsnqWA/oA1ls920Sze7YXeilNif4sWDIl79Jd78NyZtDtr6YODx3gwz8/xIcAOO820VVlbX1jeKm6Wt7Z3dPbu83zIq1pQ1qRJKd3ximOCSNYGDYJ1IMxL6grX98XXmtx+YNlzJe5hEzAvJUPKAUwKp1LfLSQ8AR1oFHKb4Cp+V+nbFqToz4GXi5qSCcjT69ldvoGgcMglUEGO6rhOBlxANnAo2LfViwyJCx2TIuimVJGTGS2anT/FxqgxwoHRaEvBM/T2RkNCYSeinnSGBkVn0MvE/rxtDcOklXEYxMEnni4JYYFA4ywEPuGYUxCQlhGqe3orpiGhCIU0rC8FdfHmZtE6r7nm1dler1G/zOIroEB2hE+SiC1RHN6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzB+gPrM8fyTCTFA==</latexit>

profit = 3

buy first half 
sell second half

<latexit sha1_base64="WqpRvH7OpsF24p6X27Grdudg7qM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIqV6EghdPUsF+QBvKZrtpl242YXeilNif4sWDIl79Jd78N27aHLT1wcDjvRlm5vmx4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xnfueBKc0jeQ/TmHkhGUkecErASAO7nPYBcKyigMMMX+F6aWBXnKozB14lbk4qKEdzYH/1hxFNQiaBCqJ1z3Vi8FKigFPBZqV+ollM6ISMWM9QSUKmvXR++gyfGmWIg0iZkoDn6u+JlIRaT0PfdIYExnrZy8T/vF4CwaWXchknwCRdLAoSgSHCWQ54yBWjIKaGEKq4uRXTMVGEgkkrC8FdfnmVtM+rbr1au6tVGrd5HEV0jE7QGXLRBWqgG9RELUTRI3pGr+jNerJerHfrY9FasPKZI/QH1ucPzb+TFw==</latexit>

profit = 6



2) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We recursively solve the first two cases:

This is the maximum profit from the three cases:

The maximum profit from this case is 6.

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

second half
<latexit sha1_base64="Sa6khqzqFpO4ffS/xT/kGkPitKY=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE1ItQ8OJJKtgPaEvZbDft0k027E4KJfSfePGgiFf/iTf/jds2B219MPB4b4aZeUEihUHP+3YKa+sbm1vF7dLO7t7+gXt41DAq1YzXmZJKtwJquBQxr6NAyVuJ5jQKJG8Go7uZ3xxzbYSKn3CS8G5EB7EIBaNopZ7rZh1EkmgVCpySW+L13LJX8eYgq8TPSRly1HruV6evWBrxGJmkxrR9L8FuRjUKJvm01EkNTygb0QFvWxrTiJtuNr98Ss6s0ieh0rZiJHP190RGI2MmUWA7I4pDs+zNxP+8dorhTTcTcZIij9liUZhKgorMYiB9oTlDObGEMi3srYQNqaYMbVglG4K//PIqaVxU/KvK5eNlufqQx1GEEziFc/DhGqpwDzWoA4MxPMMrvDmZ8+K8Ox+L1oKTzxzDHzifP4q7kv0=</latexit>

profit = 0

<latexit sha1_base64="C9dTZ9J8xkINC0DxsQPkbtqFHg8=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRqr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKn5caA7vi1Jw58Cpxc1JBOVoD+6s/lDQJWQRUEK17rhODlxEFnAo2LfUTzWJCJ2TEeoZGJGTay+bHT3HVKEMcSGUqAjxXf09kJNQ6DX3TGRIY62VvJv7n9RIIGl7GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3Ita/a5ead7mcRTRMTpBp8hFl6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHq8uThw==</latexit>

8
<latexit sha1_base64="inOeqvFbTGnBsIk2zGdQFBfWy1c=">AAAB/HicbVDLSsNAFJ3UV42vapduBkvBVUmkPjZCwY0rqWAf0IYymU7aoZNMmLkRQqi/4saFIm79EHf+jdM2C209cOFwzr3ce48fC67Bcb6twtr6xuZWcdve2d3bPygdHrW1TBRlLSqFVF2faCZ4xFrAQbBurBgJfcE6/uRm5ncemdJcRg+QxswLySjiAacEjDQolatZHwDHSgYcpvgan9vuoFRxas4ceJW4OamgHM1B6as/lDQJWQRUEK17rhODlxEFnAo2tfuJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF62CcFdfnmVtM9q7kWtfl+vNO7yOIroGJ2gU+SiS9RAt6iJWoiiFD2jV/RmPVkv1rv1sWgtWPlMGf2B9fkDoS+TgA==</latexit>

1

first half

<latexit sha1_base64="qzl4n1yFD/Qt7cabq5iadtVtPwA=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYCm4Kkmpj41QcONKKtgHtKFMppN26GQSZm6EEOqvuHGhiFs/xJ1/47TNQlsPXDiccy/33uPHgmtwnG9rbX1jc2u7sFPc3ds/OLSPjts6ShRlLRqJSHV9opngkrWAg2DdWDES+oJ1/MnNzO88MqV5JB8gjZkXkpHkAacEjDSwS5WsD4BjFQUcpvganxdrA7vsVJ058Cpxc1JGOZoD+6s/jGgSMglUEK17rhODlxEFnAo2LfYTzWJCJ2TEeoZKEjLtZfPjp7hilCEOImVKAp6rvycyEmqdhr7pDAmM9bI3E//zegkEV17GZZwAk3SxKEgEhgjPksBDrhgFkRpCqOLmVkzHRBEKJq+iCcFdfnmVtGtV96Jav6+XG3d5HAV0gk7RGXLRJWqgW9RELURRip7RK3qznqwX6936WLSuWflMCf2B9fkDorOTgQ==</latexit>

2
<latexit sha1_base64="jSr9jjOUuXYYYdCImGpp6fArlXw=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSwFTyWRVr0IBS+epIKthTaUzXbTLt1kw+5ECKH+FS8eFPHqD/Hmv3Hb5qCtDwYe780wM8+PBdfgON9WYW19Y3OruF3a2d3bP7APjzpaJoqyNpVCqq5PNBM8Ym3gIFg3VoyEvmAP/uR65j88MqW5jO4hjZkXklHEA04JGGlgl6tZHwDHSgYcpvgKN0qNgV1xas4ceJW4OamgHK2B/dUfSpqELAIqiNY914nBy4gCTgWblvqJZjGhEzJiPUMjEjLtZfPjp7hqlCEOpDIVAZ6rvycyEmqdhr7pDAmM9bI3E//zegkEl17GozgBFtHFoiARGCSeJYGHXDEKIjWEUMXNrZiOiSIUTF4lE4K7/PIq6ZzV3PNa/a5ead7mcRTRMTpBp8hFF6iJblALtRFFKXpGr+jNerJerHfrY9FasPKZMvoD6/MHpz+ThA==</latexit>

5

<latexit sha1_base64="IrY2P8xodVW0SbLQU5lV1+3IAQI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoUS9CwYsnqWA/oA1ls920Sze7YXeilNif4sWDIl79Jd78NyZtDtr6YODx3gwz8/xIcAOO820VVlbX1jeKm6Wt7Z3dPbu83zIq1pQ1qRJKd3ximOCSNYGDYJ1IMxL6grX98XXmtx+YNlzJe5hEzAvJUPKAUwKp1LfLSQ8AR1oFHKb4Cp+V+nbFqToz4GXi5qSCcjT69ldvoGgcMglUEGO6rhOBlxANnAo2LfViwyJCx2TIuimVJGTGS2anT/FxqgxwoHRaEvBM/T2RkNCYSeinnSGBkVn0MvE/rxtDcOklXEYxMEnni4JYYFA4ywEPuGYUxCQlhGqe3orpiGhCIU0rC8FdfHmZtE6r7nm1dler1G/zOIroEB2hE+SiC1RHN6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzB+gPrM8fyTCTFA==</latexit>

profit = 3

buy first half 
sell second half

<latexit sha1_base64="WqpRvH7OpsF24p6X27Grdudg7qM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIqV6EghdPUsF+QBvKZrtpl242YXeilNif4sWDIl79Jd78N27aHLT1wcDjvRlm5vmx4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xnfueBKc0jeQ/TmHkhGUkecErASAO7nPYBcKyigMMMX+F6aWBXnKozB14lbk4qKEdzYH/1hxFNQiaBCqJ1z3Vi8FKigFPBZqV+ollM6ISMWM9QSUKmvXR++gyfGmWIg0iZkoDn6u+JlIRaT0PfdIYExnrZy8T/vF4CwaWXchknwCRdLAoSgSHCWQ54yBWjIKaGEKq4uRXTMVGEgkkrC8FdfnmVtM+rbr1au6tVGrd5HEV0jE7QGXLRBWqgG9RELUTRI3pGr+jNerJerHfrY9FasPKZI/QH1ucPzb+TFw==</latexit>

profit = 6



Wrap Up

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

31) maximum profit on

0 1 2 3 4 5 6 7

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="+1k6dAK33zSX99H4O/1Y7ppTVJg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBiyepYD+gCWWz3bRLN5uwOxFK6N/w4kERr/4Zb/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkgNl0LxFgqUvJtqTuNQ8k44vp35nSeujUjUI05SHsR0qEQkGEUr+bmPSFItGDfTfrXm1t05yCrxClKDAs1+9csfJCyLuUImqTE9z00xyKlGwSSfVvzM8JSyMR3ynqWKxtwE+fzmKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUwVG4K3/PIqaV/Uvav65cNlrXFfxFGGEziFc/DgGhpwB01oAYMUnuEV3pzMeXHenY9Fa8kpZo7hD5zPH06Fkek=</latexit>

prices
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="dB/h/NQaHMWnMwESbENShDxHnmw=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIp6rHgxZNUsB/QhrLZTtq1m03Y3Qgl9Bd48aB49Td589+4bXPQ1gcDj/dmmJkXpoJr43nfTmljc2t7p7zr7u0fHB5V3OO2TjLFsMUSkahuSDUKLrFluBHYTRXSOBTYCSe3c7/zjErzRD6aaYpBTEeSR5xRY6WH+qBS9WreAmSd+AWpQoHmoPLVHyYsi1EaJqjWPd9LTZBTZTgTOHP7mcaUsgkdYc9SSWPUQb44dEbOrTIkUaJsSUMW6u+JnMZaT+PQdsbUjPWqNxf/83qZiW6CnMs0MyjZclGUCWISMv+aDLlCZsTUEsoUt7cSNqaKMmOzcW0I/urL66R9WfOvavVq474IowyncAYX4MM1NOAOmtACBggv8AbvzpPz6nwsG0tOMXECf+B8/gAbIYuj</latexit>

4
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

2) maximum profit on 5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>2

<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

8
<latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit><latexit sha1_base64="lg9l/D+WTWuq0OZdM0G7IfipiAc=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT1AYpl3FiULLlFUEiiIlIFgkZcYXMiJkllCluHyFsQhVlxgZXsgl5q3msk/ZV1XOrXvO6Um/kWRXhDM7hEjy4gTrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGxBumLw=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

3) maximum profit when we buy first half, sell second: 

<latexit sha1_base64="acrcbwj9/TBxoRUvoK+fTji7Zc4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiRSHxuh4MaVVLAPaEOZTCft0MkkzNwoJfZT3LhQxK1f4s6/cdJmoa0HLhzOuZd77/FjwTU4zrdVWFldW98obpa2tnd29+zyfktHiaKsSSMRqY5PNBNcsiZwEKwTK0ZCX7C2P77O/PYDU5pH8h4mMfNCMpQ84JSAkfp2Oe0B4FhFAYcpvsJnpb5dcarODHiZuDmpoByNvv3VG0Q0CZkEKojWXdeJwUuJAk4Fm5Z6iWYxoWMyZF1DJQmZ9tLZ6VN8bJQBDiJlSgKeqb8nUhJqPQl90xkSGOlFLxP/87oJBJdeymWcAJN0vihIBIYIZzngAVeMgpgYQqji5lZMR0QRCiatLAR38eVl0jqtuufV2l2tUr/N4yiiQ3SETpCLLlAd3aAGaiKKHtEzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AMw6kxY=</latexit>

profit = 5

<latexit sha1_base64="WqpRvH7OpsF24p6X27Grdudg7qM=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIqV6EghdPUsF+QBvKZrtpl242YXeilNif4sWDIl79Jd78N27aHLT1wcDjvRlm5vmx4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xnfueBKc0jeQ/TmHkhGUkecErASAO7nPYBcKyigMMMX+F6aWBXnKozB14lbk4qKEdzYH/1hxFNQiaBCqJ1z3Vi8FKigFPBZqV+ollM6ISMWM9QSUKmvXR++gyfGmWIg0iZkoDn6u+JlIRaT0PfdIYExnrZy8T/vF4CwaWXchknwCRdLAoSgSHCWQ54yBWjIKaGEKq4uRXTMVGEgkkrC8FdfnmVtM+rbr1au6tVGrd5HEV0jE7QGXLRBWqgG9RELUTRI3pGr+jNerJerHfrY9FasPKZI/QH1ucPzb+TFw==</latexit>

profit = 6

<latexit sha1_base64="acrcbwj9/TBxoRUvoK+fTji7Zc4=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiRSHxuh4MaVVLAPaEOZTCft0MkkzNwoJfZT3LhQxK1f4s6/cdJmoa0HLhzOuZd77/FjwTU4zrdVWFldW98obpa2tnd29+zyfktHiaKsSSMRqY5PNBNcsiZwEKwTK0ZCX7C2P77O/PYDU5pH8h4mMfNCMpQ84JSAkfp2Oe0B4FhFAYcpvsJnpb5dcarODHiZuDmpoByNvv3VG0Q0CZkEKojWXdeJwUuJAk4Fm5Z6iWYxoWMyZF1DJQmZ9tLZ6VN8bJQBDiJlSgKeqb8nUhJqPQl90xkSGOlFLxP/87oJBJdeymWcAJN0vihIBIYIZzngAVeMgpgYQqji5lZMR0QRCiatLAR38eVl0jqtuufV2l2tUr/N4yiiQ3SETpCLLlAd3aAGaiKKHtEzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AMw6kxY=</latexit>

profit = 5

The answer is the maximum of the three cases so 6.



Code

Base case:                              .
<latexit sha1_base64="N+veNiXIfLW5QroFelPXAgpPPc4=">AAACB3icbZBNS8NAEIY3ftb6VfUoyGIRvFgSKeqx4MWTVLAf0Jay2UzapZtN2J0IJfTmxb/ixYMiXv0L3vw3Jm0O2vrCwsM7M8zO60ZSGLTtb2tpeWV1bb2wUdzc2t7ZLe3tN00Yaw4NHspQt11mQAoFDRQooR1pYIEroeWOrrN66wG0EaG6x3EEvYANlPAFZ5ha/dJR0kWkoLwJPaNTdmEg1IR2JVCn2C+V7Yo9FV0EJ4cyyVXvl766XsjjABRyyYzpOHaEvYRpFFzCpNiNDUSMj9gAOikqFoDpJdM7JvQkdTzqhzp9CunU/T2RsMCYceCmnQHDoZmvZeZ/tU6M/lUvESqKERSfLfJjSTGkWSjUExo4ynEKjGuR/pXyIdOMYxpdFoIzf/IiNM8rzkWlelct127zOArkkByTU+KQS1IjN6ROGoSTR/JMXsmb9WS9WO/Wx6x1ycpnDsgfWZ8/s7KX9Q==</latexit>

end� begin  1

In this case the max profit is 0.

https://godbolt.org/z/r9b1zM1e6



Code

Compute the midpoint to set up the divide step:
<latexit sha1_base64="CGL1woLwAML9G7+otAX9PNT0q1M=">AAACH3icbZDNSgMxFIUz/lv/qi7dBItQEetMKSqIUHDjShRsFdpSMultG5rJDMkdoQx9Eze+ihsXioi7vo3p2EVtvRD4cs69JPf4kRQGXXfozM0vLC4tr6xm1tY3Nrey2ztVE8aaQ4WHMtSPPjMghYIKCpTwGGlggS/hwe9djfyHJ9BGhOoe+xE0AtZRoi04Qys1s6dJHZEGojWglzRlHzpCDegRzadXUNY6nrQOT4oXzWzOLbhp0VnwxpAj47ptZr/rrZDHASjkkhlT89wIGwnTKLiEQaYeG4gY77EO1CwqFoBpJOl+A3pglRZth9oehTRVJycSFhjTD3zbGTDsmmlvJP7n1WJsnzcSoaIYQfHfh9qxpBjSUVi0JTRwlH0LjGth/0p5l2nG0UaasSF40yvPQrVY8E4LpbtSrnwzjmOF7JF9kiceOSNlck1uSYVw8kxeyTv5cF6cN+fT+fptnXPGM7vkTznDH99+oQk=</latexit>

mid = begin+ (end� begin)/2;



Code

Compute the maximum profit from case 3:

<latexit sha1_base64="dS5rQ9YgqK7Kh4p39YbY3EJN1fQ="></latexit>

� ⇤ min element(begin, mid)

<latexit sha1_base64="y8mqFyCGEhVcIf8FltYB0Toi48I="></latexit>

buyFirstHalfSellSecond = ⇤max element(mid, end)



Code

Return the maximum of the two recursive calls 
and                                             .

<latexit sha1_base64="AAYk1d6lRpZPhwWbHsVGz72bvVk="></latexit>

buyFirstHalfSellSecond



Divide and Conquer: 
Recurrence
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Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.

Create the division into subproblems:

In the buy and sell stock problem this step was trivial, we just 
computed the midpoint.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.

Create the division into subproblems:

In the buy and sell stock problem this step was trivial, we just 
computed the midpoint.

Later we will see quicksort, where this step is substantial work.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Complete the cases:

Handle any case that is not covered by the division into subproblems.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Complete the cases:

Handle any case that is not covered by the division into subproblems.

This was the main work of the buy and sell stock algorithm.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Combine:

Combine the answers to the subproblems into an answer to the 
original problem.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Combine:

Combine the answers to the subproblems into an answer to the 
original problem.

In buy and sell stock we combined with the maximum of 3 values.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Combine:

Later we will see mergesort where the combine step is substantial 
work.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.



Divide and Conquer

Divide: Express the problem in terms of the same (or similar) problems on 
smaller inputs.

Combine:

Later we will see mergesort where the combine step is substantial 
work.

Create/Complete/Combine: The extra work to create the subproblems, 
complete additional cases, and combine answers into an overall solution.

Create/Complete/Combine is the spice of a D&C algorithm.



Time Complexity

How fast is our divide and conquer algorithm for the buy and sell stock 
problem?

Their recursive nature leads to a recurrence relation for the time 
complexity.

Let us see how to analyze the time complexity of a divide and conquer
algorithm.



Time Complexity
Let           be the time it takes to solve the buy and sell stock problem 
on a vector of size    .

<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

Our buy and sell stock algorithm computes the maximum of the three 
possible cases:

1) Maximum profit on first half:  this takes time                 .

2) Maximum profit on second half:  this takes time                 .

3) Maximum profit to buy in the first half and sell in the second:  
this takes time          .

<latexit sha1_base64="Qwtbc1HCtis82h/ykyLdhCHwYk0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1X5fmgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/ZTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNu6zVH+qVxl0eRxFO4BSq4MEVNOAWmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/QJaNxQ==</latexit>

O(n)

<latexit sha1_base64="kz83EJ4rSqEMBd4W1tv/sj0q8LU=">AAAB/3icbZA7T8MwFIWd8irlFUBiYbGokMpSkqoCxkosTKhIfUlNVDmu01p17Mh2kKrQgb/CwgBCrPwNNv4NbpoBCnf6dM698vEJYkaVdpwvq7Cyura+UdwsbW3v7O7Z+wcdJRKJSRsLJmQvQIowyklbU81IL5YERQEj3WByPfe790QqKnhLT2PiR2jEaUgx0kYa2EetisdCJoSE/LwGPZnx2cAuO1UnG/gX3BzKIJ/mwP70hgInEeEaM6RU33Vi7adIaooZmZW8RJEY4Qkakb5BjiKi/DTLP4OnRhnC0GQIBdcwU39epChSahoFZjNCeqyWvbn4n9dPdHjlp5THiSYcLx4KEwa1gPMy4JBKgjWbGkBYUpMV4jGSCGtTWcmU4C5/+S90alX3olq/q5cbt3kdRXAMTkAFuOASNMANaII2wOABPIEX8Go9Ws/Wm/W+WC1Y+c0h+DXWxzd6gpUq</latexit>

T (bn/2c)
<latexit sha1_base64="wQ8DX0NiAu/QFd8jcDvxgsKSDOU=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaLUDc1KUVdFty4kgq9QRPKZHraDp1MwsxEqKX4Km5cKOLW93Dn2zhps9DqDwMf/zmHc+YPYs6UdpwvK7eyura+kd8sbG3v7O7Z+wctFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyv03r7HqRikWjoSQx+SIaCDRgl2lg9+6hR8jgFxrE4r2BPpnjWs4tO2ZkL/wU3gyLKVO/Zn14/okkIQlNOlOq6Tqz9KZGaUQ6zgpcoiAkdkyF0DQoSgvKn8+tn+NQ4fTyIpHlC47n7c2JKQqUmYWA6Q6JHarmWmv/VuokeXPlTJuJEg6CLRYOEYx3hNArcZxKo5hMDhEpmbsV0RCSh2gRWMCG4y1/+C61K2b0oV++qxdptFkceHaMTVEIuukQ1dIPqqIkoekBP6AW9Wo/Ws/VmvS9ac1Y2c4h+yfr4BowGlAw=</latexit>

T (dn/2e)



Time Complexity

1) Maximum profit on first half:  this takes time                 .

2) Maximum profit on second half:  this takes time                 .

3) Maximum profit to buy in the first half and sell in the second:  
this takes time          .

<latexit sha1_base64="Qwtbc1HCtis82h/ykyLdhCHwYk0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1X5fmgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/ZTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNu6zVH+qVxl0eRxFO4BSq4MEVNOAWmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/QJaNxQ==</latexit>

O(n)

For the combine step we take the maximum of the 3 values from these 
steps, and to create the subproblems we find the midpoint.

This additional work just takes constant time.

<latexit sha1_base64="kz83EJ4rSqEMBd4W1tv/sj0q8LU=">AAAB/3icbZA7T8MwFIWd8irlFUBiYbGokMpSkqoCxkosTKhIfUlNVDmu01p17Mh2kKrQgb/CwgBCrPwNNv4NbpoBCnf6dM698vEJYkaVdpwvq7Cyura+UdwsbW3v7O7Z+wcdJRKJSRsLJmQvQIowyklbU81IL5YERQEj3WByPfe790QqKnhLT2PiR2jEaUgx0kYa2EetisdCJoSE/LwGPZnx2cAuO1UnG/gX3BzKIJ/mwP70hgInEeEaM6RU33Vi7adIaooZmZW8RJEY4Qkakb5BjiKi/DTLP4OnRhnC0GQIBdcwU39epChSahoFZjNCeqyWvbn4n9dPdHjlp5THiSYcLx4KEwa1gPMy4JBKgjWbGkBYUpMV4jGSCGtTWcmU4C5/+S90alX3olq/q5cbt3kdRXAMTkAFuOASNMANaII2wOABPIEX8Go9Ws/Wm/W+WC1Y+c0h+DXWxzd6gpUq</latexit>

T (bn/2c)
<latexit sha1_base64="wQ8DX0NiAu/QFd8jcDvxgsKSDOU=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaLUDc1KUVdFty4kgq9QRPKZHraDp1MwsxEqKX4Km5cKOLW93Dn2zhps9DqDwMf/zmHc+YPYs6UdpwvK7eyura+kd8sbG3v7O7Z+wctFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyv03r7HqRikWjoSQx+SIaCDRgl2lg9+6hR8jgFxrE4r2BPpnjWs4tO2ZkL/wU3gyLKVO/Zn14/okkIQlNOlOq6Tqz9KZGaUQ6zgpcoiAkdkyF0DQoSgvKn8+tn+NQ4fTyIpHlC47n7c2JKQqUmYWA6Q6JHarmWmv/VuokeXPlTJuJEg6CLRYOEYx3hNArcZxKo5hMDhEpmbsV0RCSh2gRWMCG4y1/+C61K2b0oV++qxdptFkceHaMTVEIuukQ1dIPqqIkoekBP6AW9Wo/Ws/VmvS9ac1Y2c4h+yfr4BowGlAw=</latexit>

T (dn/2e)



Time Complexity
The time to solve the problem is the sum of the time to solve the three cases, 
plus an           term to compute the division and combine by taking the max.

<latexit sha1_base64="6knTEtjNzUeoekMmFL7/Nwu/Z3U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1XvfNBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhNe+ymTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1mrP9Qrjbs8jiKcwClUwYMraMAtNKEFBMbwDK/w5gjnxXl3PhatBSefOYY/cD5/AOPWjYg=</latexit>

O(1)

This gives a recurrence relation for the running time.

To figure out the running time we need to solve for          .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="2aPn4pQYj/y27p97TgnFannrBu4=">AAACJHicbZDLSgMxFIYz9VbrbdSlm2ARWoQ6U4oKIhTcuNIKvUFbSibNtKGZZEgyQil9GDe+ihsXXnDhxmcxM52FVs/q4//P4ZzzeyGjSjvOp5VZWl5ZXcuu5zY2t7Z37N29phKRxKSBBROy7SFFGOWkoalmpB1KggKPkZY3vor91j2Rigpe15OQ9AI05NSnGGkj9e2LeoEX4SWsF7rMZ0JIyE/KsCsTLsLjxMCEslSPMZZvzVjfzjslJyn4F9wU8iCtWt9+6w4EjgLCNWZIqY7rhLo3RVJTzMgs140UCREeoyHpGOQoIKo3TZ6cwSOjDKBvLvQF1zBRf05MUaDUJPBMZ4D0SC16sfif14m0f96bUh5GmnA8X+RHDGoB48TggEqCNZsYQFhScyvEIyQR1ibXnAnBXXz5LzTLJfe0VLmr5Ks3aRxZcAAOQQG44AxUwTWogQbA4AE8gRfwaj1az9a79TFvzVjpzD74VdbXN7CFoJQ=</latexit>

T (n) = T (bn/2c) + T (dn/2e) +O(n)
<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case



Time Complexity
The time to solve the problem is the sum of the time to solve the three cases, 
plus an           term to compute the division and combine by taking the max.

<latexit sha1_base64="6knTEtjNzUeoekMmFL7/Nwu/Z3U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1XvfNBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhNe+ymTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1mrP9Qrjbs8jiKcwClUwYMraMAtNKEFBMbwDK/w5gjnxXl3PhatBSefOYY/cD5/AOPWjYg=</latexit>

O(1)

This gives a recurrence relation for the running time.

To figure out the running time we need to solve for          .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="2aPn4pQYj/y27p97TgnFannrBu4=">AAACJHicbZDLSgMxFIYz9VbrbdSlm2ARWoQ6U4oKIhTcuNIKvUFbSibNtKGZZEgyQil9GDe+ihsXXnDhxmcxM52FVs/q4//P4ZzzeyGjSjvOp5VZWl5ZXcuu5zY2t7Z37N29phKRxKSBBROy7SFFGOWkoalmpB1KggKPkZY3vor91j2Rigpe15OQ9AI05NSnGGkj9e2LeoEX4SWsF7rMZ0JIyE/KsCsTLsLjxMCEslSPMZZvzVjfzjslJyn4F9wU8iCtWt9+6w4EjgLCNWZIqY7rhLo3RVJTzMgs140UCREeoyHpGOQoIKo3TZ6cwSOjDKBvLvQF1zBRf05MUaDUJPBMZ4D0SC16sfif14m0f96bUh5GmnA8X+RHDGoB48TggEqCNZsYQFhScyvEIyQR1ibXnAnBXXz5LzTLJfe0VLmr5Ks3aRxZcAAOQQG44AxUwTWogQbA4AE8gRfwaj1az9a79TFvzVjpzD74VdbXN7CFoJQ=</latexit>

T (n) = T (bn/2c) + T (dn/2e) +O(n)
<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case create, complete,
combine



Let’s assume     is a power of 2 so we don’t have to worry about the floors 
and ceilings.

Our recurrence relation then becomes

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case

<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)



Let’s assume     is a power of 2 so we don’t have to worry about the floors 
and ceilings.

Our recurrence relation then becomes

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case

<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

Anatomy of the recurrence:
<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

number of 
subproblems

size of 
subproblems

time for create,
complete, combine 



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="GlavVfNWO5dycZf6k/LGrXMRo20=">AAAB7XicbVBNSwMxEJ2tX7V+tOrRS7AIglB3S1GPBS+epIL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7xdLBYUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN/M/PYTVZpJ8WAmMfUjPBQsZAQbK7XOEREX1X6p7FbcOdAq8TJShgyNfumrN5AkiagwhGOtu54bGz/FyjDC6bTQSzSNMRnjIe1aKnBEtZ/Or52iU6sMUCiVLWHQXP09keJI60kU2M4Im5Fe9mbif143MeG1nzIRJ4YKslgUJhwZiWavowFTlBg+sQQTxeytiIywwsTYgAo2BG/55VXSqla8y0rtvlau32Vx5OEYTuAMPLiCOtxCA5pA4BGe4RXeHOm8OO/Ox6I152QzR/AHzucPNJeOSA==</latexit>

+cn/2



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="GlavVfNWO5dycZf6k/LGrXMRo20=">AAAB7XicbVBNSwMxEJ2tX7V+tOrRS7AIglB3S1GPBS+epIL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7xdLBYUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN/M/PYTVZpJ8WAmMfUjPBQsZAQbK7XOEREX1X6p7FbcOdAq8TJShgyNfumrN5AkiagwhGOtu54bGz/FyjDC6bTQSzSNMRnjIe1aKnBEtZ/Or52iU6sMUCiVLWHQXP09keJI60kU2M4Im5Fe9mbif143MeG1nzIRJ4YKslgUJhwZiWavowFTlBg+sQQTxeytiIywwsTYgAo2BG/55VXSqla8y0rtvlau32Vx5OEYTuAMPLiCOtxCA5pA4BGe4RXeHOm8OO/Ox6I152QzR/AHzucPNJeOSA==</latexit>

+cn/2
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="GlavVfNWO5dycZf6k/LGrXMRo20=">AAAB7XicbVBNSwMxEJ2tX7V+tOrRS7AIglB3S1GPBS+epIL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7xdLBYUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN/M/PYTVZpJ8WAmMfUjPBQsZAQbK7XOEREX1X6p7FbcOdAq8TJShgyNfumrN5AkiagwhGOtu54bGz/FyjDC6bTQSzSNMRnjIe1aKnBEtZ/Or52iU6sMUCiVLWHQXP09keJI60kU2M4Im5Fe9mbif143MeG1nzIRJ4YKslgUJhwZiWavowFTlBg+sQQTxeytiIywwsTYgAo2BG/55VXSqla8y0rtvlau32Vx5OEYTuAMPLiCOtxCA5pA4BGe4RXeHOm8OO/Ox6I152QzR/AHzucPNJeOSA==</latexit>

+cn/2



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="LCx2Yr652T2xLOwe2nVmfhS1KcI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBEOquFPVY8OJJKtgPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MdvuQVsfDDzem2FmXhBzpo3rfjuFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxjeZ336iSjMpHswkpn6Eh4KFjGBjpdYZIuK81i9X3Ko7A1omXk4qkKPRL3/1BpIkERWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LBY6o9tPZtVN0YpUBCqWyJQyaqb8nUhxpPYkC2xlhM9KLXib+53UTE177KRNxYqgg80VhwpGRKHsdDZiixPCJJZgoZm9FZIQVJsYGVLIheIsvL5PWRdW7rNbua5X6XR5HEY7gGE7Bgyuowy00oAkEHuEZXuHNkc6L8+58zFsLTj5zCH/gfP4AN5+OSg==</latexit>

+cn/4



Recursion Tree
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="LCx2Yr652T2xLOwe2nVmfhS1KcI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBEOquFPVY8OJJKtgPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MdvuQVsfDDzem2FmXhBzpo3rfjuFldW19Y3iZmlre2d3r7x/0NIyUYQ2ieRSdQKsKWeCNg0znHZiRXEUcNoOxjeZ336iSjMpHswkpn6Eh4KFjGBjpdYZIuK81i9X3Ko7A1omXk4qkKPRL3/1BpIkERWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LBY6o9tPZtVN0YpUBCqWyJQyaqb8nUhxpPYkC2xlhM9KLXib+53UTE177KRNxYqgg80VhwpGRKHsdDZiixPCJJZgoZm9FZIQVJsYGVLIheIsvL5PWRdW7rNbua5X6XR5HEY7gGE7Bgyuowy00oAkEHuEZXuHNkc6L8+58zFsLTj5zCH/gfP4AN5+OSg==</latexit>

+cn/4



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

There are          levels.   The “complete” term contributes               .
<latexit sha1_base64="f20fitgADMo5nC4wZDjTL/2toWc=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL54kgnlIsoTZyWwyZB7LzKwQlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVhDaJ4kp3ImwoZ5I2LbOcdhJNsYg4bUfjm5nffqLaMCUf7CShocBDyWJGsHXSI5Gox9UQyX654lf9OdAqCXJSgRyNfvmrN1AkFVRawrEx3cBPbJhhbRnhdFrqpYYmmIzxkHYdlVhQE2bzg6fozCkDFCvtSlo0V39PZFgYMxGR6xTYjsyyNxP/87qpja/DjMkktVSSxaI45cgqNPseDZimxPKJI5ho5m5FZIQ1JtZlVHIhBMsvr5LWRTW4rNbua5X6XR5HEU7gFM4hgCuowy00oAkEBDzDK7x52nvx3r2PRWvBy2eO4Q+8zx8jGpAG</latexit>

cn log n
<latexit sha1_base64="tIXHNF1yDgt5g3kGP2j6iUgOgnw=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKUY8FL56kgv2AdinZNNvGZpMlyQpl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzwkRwYz3vGxXW1jc2t4rbpZ3dvf2D8uFRy6hUU9akSijdCYlhgkvWtNwK1kk0I3EoWDsc38z89hPThiv5YCcJC2IylDzilFgntXpCDbHslyte1ZsDrxI/JxXI0eiXv3oDRdOYSUsFMabre4kNMqItp4JNS73UsITQMRmyrqOSxMwE2fzaKT5zygBHSruSFs/V3xMZiY2ZxKHrjIkdmWVvJv7ndVMbXQcZl0lqmaSLRVEqsFV49joecM2oFRNHCNXc3YrpiGhCrQuo5ELwl19eJa2Lqn9Zrd3XKvW7PI4inMApnIMPV1CHW2hAEyg8wjO8whtS6AW9o49FawHlM8fwB+jzB0AOjvc=</latexit>

log n



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn



<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)

<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="4ZDUDzbU/BUvk97A8fyQCop86fw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXupuKeqx4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUX1fFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmPDaT5mIE0MFWS4KE46MRPPX0ZApSgyfWoKJYvZWRMZYYWJsQAUbgrf68l/Srla8y0rtvlaq32Vx5OEETqEMHlxBHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbJ4aOPw==</latexit>

T (n/2)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="kaPzUbu62Z/2SqvLT8xLDQ9nqU8=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFPVY8OJJKvQL2qVk02wbm02WJCuUpf/BiwdFvPp/vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWlomitAmkVyqToA15UzQpmGG006sKI4CTtvB+Hbmt5+o0kyKhpnE1I/wULCQEWys1GqUxUX1vF8suRV3DrRKvIyUIEO9X/zqDSRJIioM4VjrrufGxk+xMoxwOi30Ek1jTMZ4SLuWChxR7afza6fozCoDFEplSxg0V39PpDjSehIFtjPCZqSXvZn4n9dNTHjjp0zEiaGCLBaFCUdGotnraMAUJYZPLMFEMXsrIiOsMDE2oIINwVt+eZW0LiveVaX6UC3V7rM48nACp1AGD66hBndQhyYQeIRneIU3RzovzrvzsWjNOdnMMfyB8/kDKpCOQQ==</latexit>

T (n/4)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="/QFC/bRQUVRzyWjU/Srf70LtSrQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXuquFO2x4MWTVOgXtEvJptk2NpssSVYoS/+DFw+KePX/ePPfmLZ70OqDgcd7M8zMC2LOtHHdLye3tr6xuZXfLuzs7u0fFA+P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvB5Gbudx6p0kyKppnG1I/wSLCQEWys1G6WxUXtfFAsuRV3AfSXeBkpQYbGoPjZH0qSRFQYwrHWPc+NjZ9iZRjhdFboJ5rGmEzwiPYsFTii2k8X187QmVWGKJTKljBoof6cSHGk9TQKbGeEzVivenPxP6+XmLDmp0zEiaGCLBeFCUdGovnraMgUJYZPLcFEMXsrImOsMDE2oIINwVt9+S9pX1a8q0r1vlqq32Vx5OEETqEMHlxDHW6hAS0g8ABP8AKvjnSenTfnfdmac7KZY/gF5+MbMKSORQ==</latexit>

T (n/8)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)
<latexit sha1_base64="TfYGJ169rJC2Frt7t2T7eTmPkGI=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBZBEEoiRT0WvHiSCqYttKFstpt26e4m7G6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvDDhTBvX/XZKa+sbm1vl7crO7t7+QfXwqK3jVBHqk5jHqhtiTTmT1DfMcNpNFMUi5LQTTm5zv/NElWaxfDTThAYCjySLGMEmly4QkYNqza27c6BV4hWkBgVag+pXfxiTVFBpCMda9zw3MUGGlWGE01mln2qaYDLBI9qzVGJBdZDNb52hM6sMURQrW9Kgufp7IsNC66kIbafAZqyXvVz8z+ulJroJMiaT1FBJFouilCMTo/xxNGSKEsOnlmCimL0VkTFWmBgbT8WG4C2/vEral3Xvqt54aNSa90UcZTiBUzgHD66hCXfQAh8IjOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AVUeN0w==</latexit>

+cn

We have     terms of           at the bottom level.  This contributes           .
<latexit sha1_base64="/fpdjBq70+WlTsF1tTQnBXJ6Jww=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFbVuxyWK27NXQCtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSuap517X6Y73SeMjjKMIZnEMVPLiBBtxDE9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MH63mNjQ==</latexit>

T (1)<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n
<latexit sha1_base64="Qwtbc1HCtis82h/ykyLdhCHwYk0=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1X5fmgXHFr7hxolXg5qUCO5qD81R9GJBFUGsKx1j3PjY2fYmUY4XRW6ieaxphM8Ij2LJVYUO2n81tn6MwqQxRGypY0aK7+nkix0HoqAtspsBnrZS8T//N6iQmv/ZTJODFUksWiMOHIRCh7HA2ZosTwqSWYKGZvRWSMFSbGxlOyIXjLL6+S9kXNu6zVH+qVxl0eRxFO4BSq4MEVNOAWmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/QJaNxQ==</latexit>

O(n)



Summary

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

The solution to this recurrence is                               .
<latexit sha1_base64="DcNa81KNUljxOSve0DW8NWCh1so=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0VoLyWRol6EghdPWqFf0Iay2W7apZtN2N2IJfSvePGgiFf/iDf/jds2B219MPB4b4aZeX7MmdKO822trW9sbm3ndvK7e/sHh/ZRoaWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3wz89uPVCoWiYaexNQL8VCwgBGsjdS3C42SKKNrdF8SqMejIRLlvl10Ks4caJW4GSlChnrf/uoNIpKEVGjCsVJd14m1l2KpGeF0mu8lisaYjPGQdg0VOKTKS+e3T9GZUQYoiKQpodFc/T2R4lCpSeibzhDrkVr2ZuJ/XjfRwZWXMhEnmgqyWBQkHOkIzYJAAyYp0XxiCCaSmVsRGWGJiTZx5U0I7vLLq6R1XnEvKtWHarF2l8WRgxM4hRK4cAk1uIU6NIHAEzzDK7xZU+vFerc+Fq1rVjZzDH9gff4AvbiSXg==</latexit>

T (n) = O(n log n)

The running time of our divide and conquer algorithm for the best 
time to buy and sell stock is                   .

<latexit sha1_base64="v+M84EFwOsVoTKsjAoQmQ7SGoz8=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosePGkFewHbJeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C2vrG5lZxu7Szu7d/UD48ahuVaspaVAmluyExTHDJWsBBsG6iGYlDwTrh+Gbmd56YNlzJR5gkLIjJUPKIUwJW8u+rEveEGmJ53i9X3Jo7B14lXk4qKEezX/7qDRRNYyaBCmKM77kJBBnRwKlg01IvNSwhdEyGzLdUkpiZIJufPMVnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/z08hug4yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R8y5r9Yd6pXGXx1FEJ+gUVZGHrlAD3aImaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AzZiQVw==</latexit>

O(n log n)



Mergesort



Mergesort

Mergesort is a comparison based sorting algorithm with worst-case running 
time                  .

This is optimal for a comparison-based method.

Mergesort is stable but is not in place.

<latexit sha1_base64="LaW491ZBMYQUXfRVA+IZUsDk5lc=">AAAB+XicbVBNSwMxEJ31s9avVY9egkWol7IrRT0WvHiSCv2C7lKyadqGZpMlyRbK0n/ixYMiXv0n3vw3pu0etPXBwOO9GWbmRQln2njet7OxubW9s1vYK+4fHB4duyenLS1TRWiTSC5VJ8KaciZo0zDDaSdRFMcRp+1ofD/32xOqNJOiYaYJDWM8FGzACDZW6rlu0BhRg8sCBVwOkbjquSWv4i2A1omfkxLkqPfcr6AvSRpTYQjHWnd9LzFhhpVhhNNZMUg1TTAZ4yHtWipwTHWYLS6foUur9NFAKlvCoIX6eyLDsdbTOLKdMTYjverNxf+8bmoGd2HGRJIaKshy0SDlyEg0jwH1maLE8KklmChmb0VkhBUmxoZVtCH4qy+vk9Z1xb+pVJ+qpdpjHkcBzuECyuDDLdTgAerQBAITeIZXeHMy58V5dz6WrRtOPnMGf+B8/gAk35K9</latexit>

⇥(n log n)

Mergesort is a great example of a 
divide and conquer algorithm.



Building Block
The heart of mergesort is merging together two sorted arrays.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Say we have an array of size     where the first half is sorted and the 
second half is sorted.

<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n



Building Block
The heart of mergesort is merging together two sorted arrays.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Say we have an array of size     where the first half is sorted and the 
second half is sorted.

<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

92
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3

We want to merge these to completely sort the array.



Merge Function

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

This is called a half-closed interval.

Let us specify in more detail what the merge function should do:

We are promised that         is sorted in               ,  that is from 
     up to but not including        .

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo

<latexit sha1_base64="1oHY1r9XzBJMvE7dNYI+4k1+ysc=">AAACCHicbZDLSsNAFIYn9VbjLerShYOloCAlkaIuC25cSQV7gTaUyXTaDp1JwsyJUEKWbnwVNy4UcesjuPNtnKZdaPWHgY//nMOZ8wex4Bpc98sqLC2vrK4V1+2Nza3tHWd3r6mjRFHWoJGIVDsgmgkesgZwEKwdK0ZkIFgrGF9N6617pjSPwjuYxMyXZBjyAacEjNVzDjtpFwCLKDvFOUnez07scs4jnvWckltxc+G/4M2hhOaq95zPbj+iiWQhUEG07nhuDH5KFHAqWGZ3E81iQsdkyDoGQyKZ9tP8kAyXjdPHg0iZFwLO3Z8TKZFaT2RgOiWBkV6sTc3/ap0EBpd+ysM4ARbS2aJBIjBEeJoK7nPFKIiJAUIVN3/FdEQUoWCys00I3uLJf6F5VvHOK9Xbaql2M4+jiA7QETpGHrpANXSN6qiBKHpAT+gFvVqP1rP1Zr3PWgvWfGYf/ZL18Q1QKZjv</latexit>

[lo, mid)
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid

<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

We are given three iterators                           into a vector        .
<latexit sha1_base64="KUgOEknSib4HNG7beHoXHT723YE=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRIp6rLgxpVUsA9oQ5lMJu3QySTM3Agl5APc+CtuXCji1g9w5984TbOorQcGzj3nXu7c48WCa7DtH6u0tr6xuVXeruzs7u0fVA+POjpKFGVtGolI9TyimeCStYGDYL1YMRJ6gnW9yc3M7z4ypXkkH2AaMzckI8kDTgkYaVitpQMALKIMDwTDeRFyf6Ea88x02XU7B14lTkFqqEBrWP0e+BFNQiaBCqJ137FjcFOigFPBssog0SwmdEJGrG+oJCHTbpofk+Ezo/g4iJR5EnCuLk6kJNR6GnqmMyQw1sveTPzP6ycQXLspl3ECTNL5oiARGCI8Swb7XDEKYmoIoYqbv2I6JopQMPlVTAjO8smrpHNRdy7rjftGrXlXxFFGJ+gUnSMHXaEmukUt1EYUPaEX9IberWfr1fqwPuetJauYOUZ/YH39AukPmvI=</latexit>

lo  mid  hi <latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec



Merge Function

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
We are also promised that         is sorted in               ,  that is from 
       up to but not including      .

<latexit sha1_base64="RUmgwhKwP7zSxnCF9ZSxJ0kWnlM=">AAAB/nicbZDLSsNAFIYnXmu9RcWVm8EiKEhJpKjLghtXUsFeIA1lMpm0QycXZk6EEgK+ihsXirj1Odz5Nk7TLLT1h4GP/5zDOfN7ieAKLOvbWFpeWV1br2xUN7e2d3bNvf2OilNJWZvGIpY9jygmeMTawEGwXiIZCT3But74ZlrvPjKpeBw9wCRhbkiGEQ84JaCtgXnoZH0AHHI/P8cFjnh+NjBrVt0qhBfBLqGGSrUG5lffj2kasgioIEo5tpWAmxEJnAqWV/upYgmhYzJkjsaIhEy5WXF+jk+04+MglvpFgAv390RGQqUmoac7QwIjNV+bmv/VnBSCazfjUZICi+hsUZAKDDGeZoF9LhkFMdFAqOT6VkxHRBIKOrGqDsGe//IidC7q9mW9cd+oNe/KOCroCB2jU2SjK9REt6iF2oiiDD2jV/RmPBkvxrvxMWtdMsqZA/RHxucPXGWVJQ==</latexit>

[mid, hi)<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

We are given three iterators                           into a vector        .
<latexit sha1_base64="KUgOEknSib4HNG7beHoXHT723YE=">AAACDHicbVDLSsNAFJ3UV62vqks3g0VwVRIp6rLgxpVUsA9oQ5lMJu3QySTM3Agl5APc+CtuXCji1g9w5984TbOorQcGzj3nXu7c48WCa7DtH6u0tr6xuVXeruzs7u0fVA+POjpKFGVtGolI9TyimeCStYGDYL1YMRJ6gnW9yc3M7z4ypXkkH2AaMzckI8kDTgkYaVitpQMALKIMDwTDeRFyf6Ea88x02XU7B14lTkFqqEBrWP0e+BFNQiaBCqJ137FjcFOigFPBssog0SwmdEJGrG+oJCHTbpofk+Ezo/g4iJR5EnCuLk6kJNR6GnqmMyQw1sveTPzP6ycQXLspl3ECTNL5oiARGCI8Swb7XDEKYmoIoYqbv2I6JopQMPlVTAjO8smrpHNRdy7rjftGrXlXxFFGJ+gUnSMHXaEmukUt1EYUPaEX9IberWfr1fqwPuetJauYOUZ/YH39AukPmvI=</latexit>

lo  mid  hi <latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec



Merge: Goal

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

<latexit sha1_base64="pXrZY/chSyFEGEevfdkFuPWV0wg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD8gDWWznbRLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZ5tDiiUx0N2QGpFDQQoESuqkGFocSOuH4duZ3nkAbkahHnKQQxGyoRCQ4Qyv5eQ+RxqCHMO1Xa27dnYOuEq8gNVKg2a9+9QYJz2JQyCUzxvfcFIOcaRRcwrTSywykjI/ZEHxLFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/8/wMo5sgFyrNEBRfLIoySTGhs//pQGjgKCeWMK6FvZXyEdOMo02pYkPwll9eJe2LundVv3y4rDXuizjK5IScknPikWvSIHekSVqEk4Q8k1fy5qDz4rw7H4vWklPMHJM/cD5/AHIhkWk=</latexit>merge

After             the vector should be sorted in the interval              .<latexit sha1_base64="pXrZY/chSyFEGEevfdkFuPWV0wg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD8gDWWznbRLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZ5tDiiUx0N2QGpFDQQoESuqkGFocSOuH4duZ3nkAbkahHnKQQxGyoRCQ4Qyv5eQ+RxqCHMO1Xa27dnYOuEq8gNVKg2a9+9QYJz2JQyCUzxvfcFIOcaRRcwrTSywykjI/ZEHxLFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/8/wMo5sgFyrNEBRfLIoySTGhs//pQGjgKCeWMK6FvZXyEdOMo02pYkPwll9eJe2LundVv3y4rDXuizjK5IScknPikWvSIHekSVqEk4Q8k1fy5qDz4rw7H4vWklPMHJM/cD5/AHIhkWk=</latexit>merge
<latexit sha1_base64="HnxcNh9O2IbIG3IODdcgh4WT2nM=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaLoCAlkaIuC25cSQV7gTSUyXTSDp1cmDkRagi+ihsXirj1Pdz5Nk7TLLT1h4GP/5zDOfN7seAKLOvbKC0tr6yuldcrG5tb2zvm7l5bRYmkrEUjEcmuRxQTPGQt4CBYN5aMBJ5gHW98Pa13HphUPArvYRIzNyDDkPucEtBW3zxw0h4AFlF2hnMa8ey0b1atmpULL4JdQBUVavbNr94goknAQqCCKOXYVgxuSiRwKlhW6SWKxYSOyZA5GkMSMOWm+fUZPtbOAPuR1C8EnLu/J1ISKDUJPN0ZEBip+drU/K/mJOBfuSkP4wRYSGeL/ERgiPA0CjzgklEQEw2ESq5vxXREJKGgA6voEOz5Ly9C+7xmX9Tqd/Vq47aIo4wO0RE6QTa6RA10g5qohSh6RM/oFb0ZT8aL8W58zFpLRjGzj/7I+PwBn6yUvA==</latexit>

[lo, hi)



Merge: Signature

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi



Merge: Signature

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

using declaration



Merge: Signature

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi



Merge: Complexity

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="5Gac//pvfHUdEA6wRYK1/FQJXko=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD+kDWWznbRLN5uwOymU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjpolTzaHBYxnrdsAMSKGggQIltBMNLAoktILR7cxvjUEbEatHnCTgR2ygRCg4Qys9ZV1EOgY+7ZUrbtWdg64SLycVkqPeK391+zFPI1DIJTOm47kJ+hnTKLiEaambGkgYH7EBdCxVLALjZ/ODp/TMKn0axtqWQjpXf09kLDJmEgW2M2I4NMveTPzP66QY3viZUEmKoPhiUZhKijGdfU/7QgNHObGEcS3srZQPmWYcbUYlG4K3/PIqaV5Uvavq5cNlpXafx1EkJ+SUnBOPXJMauSN10iCcROSZvJI3RzsvzrvzsWgtOPnMMfkD5/MH4mSQgw==</latexit>vec

<latexit sha1_base64="vzctv6WY/0beZEGcjxR9I5OHCy0=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RCLjab9ccavuHGSVeDmpQI5Gv/zVG8QsjbhCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LFY248bP5vVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDK/9TKgkRa7YYlGYSoIxmT1PBkJzhnJiCWVa2FsJG1FNGdqISjYEb/nlVdK6qHqX1dp9rVK/y+Mowgmcwjl4cAV1uIUGNIGBhGd4hTfn0Xlx3p2PRWvByWeO4Q+czx8kP5AW</latexit>

lo
<latexit sha1_base64="kDO+7IUIbsofOQsLqVrwYe2y6Wo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5IG8pms22X7iZhdyKU0F/hxYMiXv053vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLkXEmyhQ8k6iOVWB5O1gfDPz209cGxFHDzhJuK/oMBIDwSha6THrIRIlwmm/XHGr7hxklXg5qUCORr/81QtjlioeIZPUmK7nJuhnVKNgkk9LvdTwhLIxHfKupRFV3PjZ/OApObNKSAaxthUhmau/JzKqjJmowHYqiiOz7M3E/7xuioNrPxNRkiKP2GLRIJUEYzL7noRCc4ZyYgllWthbCRtRTRnajEo2BG/55VXSuqh6l9Xafa1Sv8vjKMIJnMI5eHAFdbiFBjSBgYJneIU3RzsvzrvzsWgtOPnMMfyB8/kD3EKQfw==</latexit>

mid
<latexit sha1_base64="lPd+T/mH3ndx7/pLwgZZY6yhRyg=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF09SwX5AG8pmu2mXbjZxdyKU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrB5wk3I/oUIlQMIpW6mQ9RDIS03654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfUuq7X7WqV+l8dRhBM4hXPw4ArqcAsNaAIDCc/wCm/Oo/PivDsfi9aCk88cwx84nz8VCZAM</latexit>

hi

We can implement             to run in time                      and to use
                     additional space.

<latexit sha1_base64="pXrZY/chSyFEGEevfdkFuPWV0wg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD8gDWWznbRLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZ5tDiiUx0N2QGpFDQQoESuqkGFocSOuH4duZ3nkAbkahHnKQQxGyoRCQ4Qyv5eQ+RxqCHMO1Xa27dnYOuEq8gNVKg2a9+9QYJz2JQyCUzxvfcFIOcaRRcwrTSywykjI/ZEHxLFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/8/wMo5sgFyrNEBRfLIoySTGhs//pQGjgKCeWMK6FvZXyEdOMo02pYkPwll9eJe2LundVv3y4rDXuizjK5IScknPikWvSIHekSVqEk4Q8k1fy5qDz4rw7H4vWklPMHJM/cD5/AHIhkWk=</latexit>merge
<latexit sha1_base64="2JjKvkY4OMkCY1lz3m65ypT2ewA=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxMKwK0EtAzZWEiE3SEKYncxmh8xemDkrhGULG1/FxkIRWx/CzrdxstlCE38Y+PjPOZw5vxMJrsCyvo3C2vrG5lZxu7Szu7d/YB4edVQYS8raNBSh7DlEMcED1gYOgvUiyYjvCNZ1pjfzeveBScXDoAWziA19Mgm4yykBbY3M8qDlMSDVZACAPZ7ic5yhCNOzkVmxalYmvAp2DhWUqzkyvwbjkMY+C4AKolTftiIYJkQCp4KlpUGsWETolExYX2NAfKaGSXZEik+1M8ZuKPULAGfu74mE+ErNfEd3+gQ8tVybm//V+jG418OEB1EMLKCLRW4sMIR4nggec8koiJkGQiXXf8XUI5JQ0LmVdAj28smr0Lmo2Ze1+n290rjL4yiiMjpBVWSjK9RAt6iJ2oiiR/SMXtGb8WS8GO/Gx6K1YOQzx+iPjM8fRB6XQg==</latexit>

⇥(hi� lo)
<latexit sha1_base64="2JjKvkY4OMkCY1lz3m65ypT2ewA=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgxMKwK0EtAzZWEiE3SEKYncxmh8xemDkrhGULG1/FxkIRWx/CzrdxstlCE38Y+PjPOZw5vxMJrsCyvo3C2vrG5lZxu7Szu7d/YB4edVQYS8raNBSh7DlEMcED1gYOgvUiyYjvCNZ1pjfzeveBScXDoAWziA19Mgm4yykBbY3M8qDlMSDVZACAPZ7ic5yhCNOzkVmxalYmvAp2DhWUqzkyvwbjkMY+C4AKolTftiIYJkQCp4KlpUGsWETolExYX2NAfKaGSXZEik+1M8ZuKPULAGfu74mE+ErNfEd3+gQ8tVybm//V+jG418OEB1EMLKCLRW4sMIR4nggec8koiJkGQiXXf8XUI5JQ0LmVdAj28smr0Lmo2Ze1+n290rjL4yiiMjpBVWSjK9RAt6iJ2oiiR/SMXtGb8WS8GO/Gx6K1YOQzx+iPjM8fRB6XQg==</latexit>

⇥(hi� lo)

I’m going to leave this as an exercise.

Now let’s continue designing mergesort using             as a black box.<latexit sha1_base64="pXrZY/chSyFEGEevfdkFuPWV0wg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD8gDWWznbRLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZ5tDiiUx0N2QGpFDQQoESuqkGFocSOuH4duZ3nkAbkahHnKQQxGyoRCQ4Qyv5eQ+RxqCHMO1Xa27dnYOuEq8gNVKg2a9+9QYJz2JQyCUzxvfcFIOcaRRcwrTSywykjI/ZEHxLFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/8/wMo5sgFyrNEBRfLIoySTGhs//pQGjgKCeWMK6FvZXyEdOMo02pYkPwll9eJe2LundVv3y4rDXuizjK5IScknPikWvSIHekSVqEk4Q8k1fy5qDz4rw7H4vWklPMHJM/cD5/AHIhkWk=</latexit>merge



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?

Sort the left 
half and the right half.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?

Sort the left 
half and the right half.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Merge the two 
sorted halves.



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?

Sort the left 
half and the right half.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?

Sort the left 
half and the right half.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How do we sort the left and right halves?



Mergesort

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How can we sort this vector making use of the merge subroutine?

Sort the left 
half and the right half.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

How do we sort the left and right halves?

Use mergesort!



Mergesort: D&C

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Let’s put mergesort in the context of divide and conquer algorithms.

Original problem: sort a vector of size    .<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

Divide:  Sort the first half and sort the second half.

Two subproblems of size roughly        .
<latexit sha1_base64="ZXZ2VcIh6XGcazcwBwj4dBRFbWM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKe6GoB4DXjxJRPOAZAmzk95kyOzsMjMrhJBP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3cz81hMqzWP5aMYJ+hEdSB5yRo2VHuRFpVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjtT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2Xvsly9r5Zqd1kceTiBUzgHD66gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBu4ONfA==</latexit>

n/2



Mergesort: D&C

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Let’s put mergesort in the context of divide and conquer algorithms.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Original problem: sort a vector of size    .<latexit sha1_base64="ULViUBSsGjpXdj/EO8+2tDigKSg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWasp+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14l7Yuqd1mtNWuV+l0eRxFO4BTOwYMrqMMtNKAFDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AN2bjQc=</latexit>n

Divide:  Sort the first half and sort the second half.

Two subproblems of size roughly        .
<latexit sha1_base64="ZXZ2VcIh6XGcazcwBwj4dBRFbWM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKe6GoB4DXjxJRPOAZAmzk95kyOzsMjMrhJBP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3cz81hMqzWP5aMYJ+hEdSB5yRo2VHuRFpVcsuWV3DrJKvIyUIEO9V/zq9mOWRigNE1Trjucmxp9QZTgTOC10U40JZSM6wI6lkkao/cn81Ck5s0qfhLGyJQ2Zq78nJjTSehwFtjOiZqiXvZn4n9dJTXjtT7hMUoOSLRaFqSAmJrO/SZ8rZEaMLaFMcXsrYUOqKDM2nYINwVt+eZU0K2Xvsly9r5Zqd1kceTiBUzgHD66gBrdQhwYwGMAzvMKbI5wX5935WLTmnGzmGP7A+fwBu4ONfA==</latexit>

n/2



Mergesort: D&C

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Divide:  Sort the first half and sort the second half.

Create:  The subproblems are the first half and second half of the vector.

Let’s look at the work to Create, Complete, and Combine

Easy!  We just have to compute the midpoint.



Mergesort: D&C

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Divide:  Sort the first half and sort the second half.

Complete:  We don’t have to do any work here.

Let’s look at the work to Create, Complete, and Combine

All the information we need is in solution to the subproblems.



Mergesort: D&C

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="yedo+mHldwJ86iIkg/xhxIGb2B0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexqUI8BL54kAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6pe9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCG3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpHlR9q7KlXqlVL3P4sjDCZzCOXhwDVW4gxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD4QvjMw=</latexit>

3
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

Divide:  Sort the first half and sort the second half.

Combine:  Combine solutions to subproblems to solve original problem.

This is done by the             function!<latexit sha1_base64="pXrZY/chSyFEGEevfdkFuPWV0wg=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPBiyepYD8gDWWznbRLN5uwOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzwlQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZ5tDiiUx0N2QGpFDQQoESuqkGFocSOuH4duZ3nkAbkahHnKQQxGyoRCQ4Qyv5eQ+RxqCHMO1Xa27dnYOuEq8gNVKg2a9+9QYJz2JQyCUzxvfcFIOcaRRcwrTSywykjI/ZEHxLFYvBBPn85Ck9s8qARom2pZDO1d8TOYuNmcSh7YwZjsyyNxP/8/wMo5sgFyrNEBRfLIoySTGhs//pQGjgKCeWMK6FvZXyEdOMo02pYkPwll9eJe2LundVv3y4rDXuizjK5IScknPikWvSIHekSVqEk4Q8k1fy5qDz4rw7H4vWklPMHJM/cD5/AHIhkWk=</latexit>merge

Let’s look at the work to Create, Complete, and Combine.

The combine step is where the main work of mergesort is done.



Mergesort: Code

Sort the vector in 
<latexit sha1_base64="AoZmleVRLSG4VjWuwQYEBdbUf1k=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBUJCwK0E9Brx4kgjmAUkIs5NOMmR2dpnpFcISL/6KFw+KePUvvPk3Th4HTSxoqKnqZroriKUw6HnfTmZpeWV1Lbue29jc2t5xd/eqJko0hwqPZKTrATMghYIKCpRQjzWwMJBQCwbXY7/2ANqISN3jMIZWyHpKdAVnaKW2e9BIm4g0gJ5QozM6eYDqjE7bbt4reBPQReLPSJ7MUG67X81OxJMQFHLJjGn4XoytlGkUXMIo10wMxIwPWA8alioWgmmlkwtG9NgqHdqNtC2FdKL+nkhZaMwwDGxnyLBv5r2x+J/XSLB71UqFihMExacfdRNJMaLjOGhHaOAoh5YwroXdlfI+04yjDS1nQ/DnT14k1fOCf1Eo3hXzpdtZHFlySI7ICfHJJSmRG1ImFcLJI3kmr+TNeXJenHfnY9qacWYz++QPnM8fs3SWdA==</latexit>

[begin, end)



Mergesort: Code

Base case of the recursion.   
A vector of size one is already 
sorted.

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1)

Let           be the running time of                     when                              .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="smzLueziuB9XXZOjP8q+epm4xIo=">AAAB+HicbVBNS8NAEN3Ur1o/WvXoZbEInkoioh4LXjxJBfsBbSib7aRdupuE3YlQQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u2XKweHLROnmkOTxzLWnYAZkCKCJgqU0Ek0MBVIaAfjm5nffgRtRBw94CQBX7FhJELBGVqpXylnPUSqQA/BxBqn/UrVrblz0FXi5aRKcjT6la/eIOapggi5ZMZ0PTdBP2MaBZcwLfVSAwnjYzaErqURU2D8bH74lJ5aZUDDWNuKkM7V3xMZU8ZMVGA7FcORWfZm4n9eN8Xw2s9ElKQIEV8sClNJMaazFOhAaOAoJ5YwroW9lfIR04yjzapkQ/CWX14lrfOad1m7uL+o1u/yOIrkmJyQM+KRK1Int6RBmoSTlDyTV/LmPDkvzrvzsWgtOPnMEfkD5/MHRUuTig==</latexit>

mergesort
<latexit sha1_base64="0Tbd4hPwGc2Q1mtWw8j5+tmTY1M=">AAACA3icbZA9SwNBEIb34leMX1E7bRaDYGO4k6A2QsDGSiKYD0hC2NtMkiV7e8funBCOgI1/xcZCEVv/hJ3/xs0lhSYOLDy87wyz8/qRFAZd99vJLC2vrK5l13Mbm1vbO/ndvZoJY82hykMZ6obPDEihoIoCJTQiDSzwJdT94fXErz+ANiJU9ziKoB2wvhI9wRlaqZM/SFqIFFR3TE9pyj70hRrTK2sW3KKbFl0EbwYFMqtKJ//V6oY8DkAhl8yYpudG2E6YRsEljHOt2EDE+JD1oWlRsQBMO0lvGNNjq3RpL9T2KaSp+nsiYYExo8C3nQHDgZn3JuJ/XjPG3mU7ESqKERSfLurFkmJIJ4HQrtDAUY4sMK6F/SvlA6YZRxtbzobgzZ+8CLWzondeLN2VCuXbWRxZckiOyAnxyAUpkxtSIVXCySN5Jq/kzXlyXpx352PamnFmM/vkTzmfP6jdlvA=</latexit>

end� begin = n



Mergesort: Code

Create step: Find the midpoint.

Let           be the running time of                     when                              .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="smzLueziuB9XXZOjP8q+epm4xIo=">AAAB+HicbVBNS8NAEN3Ur1o/WvXoZbEInkoioh4LXjxJBfsBbSib7aRdupuE3YlQQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u2XKweHLROnmkOTxzLWnYAZkCKCJgqU0Ek0MBVIaAfjm5nffgRtRBw94CQBX7FhJELBGVqpXylnPUSqQA/BxBqn/UrVrblz0FXi5aRKcjT6la/eIOapggi5ZMZ0PTdBP2MaBZcwLfVSAwnjYzaErqURU2D8bH74lJ5aZUDDWNuKkM7V3xMZU8ZMVGA7FcORWfZm4n9eN8Xw2s9ElKQIEV8sClNJMaazFOhAaOAoJ5YwroW9lfIR04yjzapkQ/CWX14lrfOad1m7uL+o1u/yOIrkmJyQM+KRK1Int6RBmoSTlDyTV/LmPDkvzrvzsWgtOPnMEfkD5/MHRUuTig==</latexit>

mergesort
<latexit sha1_base64="0Tbd4hPwGc2Q1mtWw8j5+tmTY1M=">AAACA3icbZA9SwNBEIb34leMX1E7bRaDYGO4k6A2QsDGSiKYD0hC2NtMkiV7e8funBCOgI1/xcZCEVv/hJ3/xs0lhSYOLDy87wyz8/qRFAZd99vJLC2vrK5l13Mbm1vbO/ndvZoJY82hykMZ6obPDEihoIoCJTQiDSzwJdT94fXErz+ANiJU9ziKoB2wvhI9wRlaqZM/SFqIFFR3TE9pyj70hRrTK2sW3KKbFl0EbwYFMqtKJ//V6oY8DkAhl8yYpudG2E6YRsEljHOt2EDE+JD1oWlRsQBMO0lvGNNjq3RpL9T2KaSp+nsiYYExo8C3nQHDgZn3JuJ/XjPG3mU7ESqKERSfLurFkmJIJ4HQrtDAUY4sMK6F/SvlA6YZRxtbzobgzZ+8CLWzondeLN2VCuXbWRxZckiOyAnxyAUpkxtSIVXCySN5Jq/kzXlyXpx352PamnFmM/vkTzmfP6jdlvA=</latexit>

end� begin = n

Takes time          .
<latexit sha1_base64="6knTEtjNzUeoekMmFL7/Nwu/Z3U=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJK9gPaJeSTbNtaJJdkqxQlv4FLx4U8eof8ua/MdvuQVsfDDzem2FmXhBzpo3rfjuFtfWNza3idmlnd2//oHx41NZRoghtkYhHqhtgTTmTtGWY4bQbK4pFwGknmNxkfueJKs0i+WimMfUFHkkWMoJNJt1XvfNBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhNe+ymTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1mrP9Qrjbs8jiKcwClUwYMraMAtNKEFBMbwDK/w5gjnxXl3PhatBSefOYY/cD5/AOPWjYg=</latexit>

O(1)



Mergesort: Code

Sort the left half.

Let           be the running time of                     when                              .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="smzLueziuB9XXZOjP8q+epm4xIo=">AAAB+HicbVBNS8NAEN3Ur1o/WvXoZbEInkoioh4LXjxJBfsBbSib7aRdupuE3YlQQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u2XKweHLROnmkOTxzLWnYAZkCKCJgqU0Ek0MBVIaAfjm5nffgRtRBw94CQBX7FhJELBGVqpXylnPUSqQA/BxBqn/UrVrblz0FXi5aRKcjT6la/eIOapggi5ZMZ0PTdBP2MaBZcwLfVSAwnjYzaErqURU2D8bH74lJ5aZUDDWNuKkM7V3xMZU8ZMVGA7FcORWfZm4n9eN8Xw2s9ElKQIEV8sClNJMaazFOhAaOAoJ5YwroW9lfIR04yjzapkQ/CWX14lrfOad1m7uL+o1u/yOIrkmJyQM+KRK1Int6RBmoSTlDyTV/LmPDkvzrvzsWgtOPnMEfkD5/MHRUuTig==</latexit>

mergesort
<latexit sha1_base64="0Tbd4hPwGc2Q1mtWw8j5+tmTY1M=">AAACA3icbZA9SwNBEIb34leMX1E7bRaDYGO4k6A2QsDGSiKYD0hC2NtMkiV7e8funBCOgI1/xcZCEVv/hJ3/xs0lhSYOLDy87wyz8/qRFAZd99vJLC2vrK5l13Mbm1vbO/ndvZoJY82hykMZ6obPDEihoIoCJTQiDSzwJdT94fXErz+ANiJU9ziKoB2wvhI9wRlaqZM/SFqIFFR3TE9pyj70hRrTK2sW3KKbFl0EbwYFMqtKJ//V6oY8DkAhl8yYpudG2E6YRsEljHOt2EDE+JD1oWlRsQBMO0lvGNNjq3RpL9T2KaSp+nsiYYExo8C3nQHDgZn3JuJ/XjPG3mU7ESqKERSfLurFkmJIJ4HQrtDAUY4sMK6F/SvlA6YZRxtbzobgzZ+8CLWzondeLN2VCuXbWRxZckiOyAnxyAUpkxtSIVXCySN5Jq/kzXlyXpx352PamnFmM/vkTzmfP6jdlvA=</latexit>

end� begin = n

Solve the subproblems.



Mergesort: Code

Sort the right half.

Let           be the running time of                     when                              .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="smzLueziuB9XXZOjP8q+epm4xIo=">AAAB+HicbVBNS8NAEN3Ur1o/WvXoZbEInkoioh4LXjxJBfsBbSib7aRdupuE3YlQQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u2XKweHLROnmkOTxzLWnYAZkCKCJgqU0Ek0MBVIaAfjm5nffgRtRBw94CQBX7FhJELBGVqpXylnPUSqQA/BxBqn/UrVrblz0FXi5aRKcjT6la/eIOapggi5ZMZ0PTdBP2MaBZcwLfVSAwnjYzaErqURU2D8bH74lJ5aZUDDWNuKkM7V3xMZU8ZMVGA7FcORWfZm4n9eN8Xw2s9ElKQIEV8sClNJMaazFOhAaOAoJ5YwroW9lfIR04yjzapkQ/CWX14lrfOad1m7uL+o1u/yOIrkmJyQM+KRK1Int6RBmoSTlDyTV/LmPDkvzrvzsWgtOPnMEfkD5/MHRUuTig==</latexit>

mergesort
<latexit sha1_base64="0Tbd4hPwGc2Q1mtWw8j5+tmTY1M=">AAACA3icbZA9SwNBEIb34leMX1E7bRaDYGO4k6A2QsDGSiKYD0hC2NtMkiV7e8funBCOgI1/xcZCEVv/hJ3/xs0lhSYOLDy87wyz8/qRFAZd99vJLC2vrK5l13Mbm1vbO/ndvZoJY82hykMZ6obPDEihoIoCJTQiDSzwJdT94fXErz+ANiJU9ziKoB2wvhI9wRlaqZM/SFqIFFR3TE9pyj70hRrTK2sW3KKbFl0EbwYFMqtKJ//V6oY8DkAhl8yYpudG2E6YRsEljHOt2EDE+JD1oWlRsQBMO0lvGNNjq3RpL9T2KaSp+nsiYYExo8C3nQHDgZn3JuJ/XjPG3mU7ESqKERSfLurFkmJIJ4HQrtDAUY4sMK6F/SvlA6YZRxtbzobgzZ+8CLWzondeLN2VCuXbWRxZckiOyAnxyAUpkxtSIVXCySN5Jq/kzXlyXpx352PamnFmM/vkTzmfP6jdlvA=</latexit>

end� begin = n

Solve the subproblems.



Mergesort: Code

Sort the right half.

These two lines take time
<latexit sha1_base64="SZte3gjtapw1fP0SPLHGP7TolvA=">AAACHnicbVDLSgMxFM34rPVVdekmWASLWGakPpYFN66kQl/QlpJJb9tgJjMkd4Qy9Evc+CtuXCgiuNK/MW0HfB4IHM45l5t7/EgKg6774czNLywuLWdWsqtr6xubua3tugljzaHGQxnqps8MSKGghgIlNCMNLPAlNPybi4nfuAVtRKiqOIqgE7CBEn3BGVqpmzupHiRtRBqI3pge0Sn3YSDUuEAPaWqC+jInwUI3l3eL7hT0L/FSkicpKt3cW7sX8jgAhVwyY1qeG2EnYRoFlzDOtmMDEeM3bAAtSxULwHSS6Xljum+VHu2H2j6FdKp+n0hYYMwo8G0yYDg0v72J+J/XirF/3kmEimIExWeL+rGkGNJJV7QnNHCUI0sY18L+lfIh04yjbTRrS/B+n/yX1I+L3mmxdF3Kl6/SOjJkl+yRA+KRM1Iml6RCaoSTO/JAnsizc+88Oi/O6yw656QzO+QHnPdP13aggQ==</latexit>

T (mid� begin) + T (end� mid)

Let           be the running time of                     when                              .
<latexit sha1_base64="GgeRo600Gy9TV/4zPwP9VC4O5gg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquFPVY8OJJKvQL2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNItswspr7AY8lCRrDJpFZVXg7LFbfmLoDWiZeTCuRoDstfg1FEEkGlIRxr3ffc2PgpVoYRTuelQaJpjMkUj2nfUokF1X66uHWOLqwyQmGkbEmDFurviRQLrWcisJ0Cm4le9TLxP6+fmPDWT5mME0MlWS4KE45MhLLH0YgpSgyfWYKJYvZWRCZYYWJsPCUbgrf68jrpXNW861r9sV5pPORxFOEMzqEKHtxAA+6hCW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDSDmNyg==</latexit>

T (n)
<latexit sha1_base64="smzLueziuB9XXZOjP8q+epm4xIo=">AAAB+HicbVBNS8NAEN3Ur1o/WvXoZbEInkoioh4LXjxJBfsBbSib7aRdupuE3YlQQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u2XKweHLROnmkOTxzLWnYAZkCKCJgqU0Ek0MBVIaAfjm5nffgRtRBw94CQBX7FhJELBGVqpXylnPUSqQA/BxBqn/UrVrblz0FXi5aRKcjT6la/eIOapggi5ZMZ0PTdBP2MaBZcwLfVSAwnjYzaErqURU2D8bH74lJ5aZUDDWNuKkM7V3xMZU8ZMVGA7FcORWfZm4n9eN8Xw2s9ElKQIEV8sClNJMaazFOhAaOAoJ5YwroW9lfIR04yjzapkQ/CWX14lrfOad1m7uL+o1u/yOIrkmJyQM+KRK1Int6RBmoSTlDyTV/LmPDkvzrvzsWgtOPnMEfkD5/MHRUuTig==</latexit>

mergesort
<latexit sha1_base64="0Tbd4hPwGc2Q1mtWw8j5+tmTY1M=">AAACA3icbZA9SwNBEIb34leMX1E7bRaDYGO4k6A2QsDGSiKYD0hC2NtMkiV7e8funBCOgI1/xcZCEVv/hJ3/xs0lhSYOLDy87wyz8/qRFAZd99vJLC2vrK5l13Mbm1vbO/ndvZoJY82hykMZ6obPDEihoIoCJTQiDSzwJdT94fXErz+ANiJU9ziKoB2wvhI9wRlaqZM/SFqIFFR3TE9pyj70hRrTK2sW3KKbFl0EbwYFMqtKJ//V6oY8DkAhl8yYpudG2E6YRsEljHOt2EDE+JD1oWlRsQBMO0lvGNNjq3RpL9T2KaSp+nsiYYExo8C3nQHDgZn3JuJ/XjPG3mU7ESqKERSfLurFkmJIJ4HQrtDAUY4sMK6F/SvlA6YZRxtbzobgzZ+8CLWzondeLN2VCuXbWRxZckiOyAnxyAUpkxtSIVXCySN5Jq/kzXlyXpx352PamnFmM/vkTzmfP6jdlvA=</latexit>

end� begin = n

Solve the subproblems.



Mergesort: Code

Merge the sorted intervals
                     and

<latexit sha1_base64="f3lMLbbzbthRwDpUC1I557w7HZo=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARFKQkUtRlwY0rqWAfkIYymUzaoZNJmLkRSqgbf8WNC0Xc+hfu/Bunj4W2Hrhw5px7mXtPkAquwXG+rcLS8srqWnG9tLG5tb1j7+41dZIpyho0EYlqB0QzwSVrAAfB2qliJA4EawWD67HfemBK80TewzBlfkx6kkecEjBS1z7w8g4ADliPy9EZnjxiHo5Ou3bZqTgT4EXizkgZzVDv2l+dMKFZzCRQQbT2XCcFPycKOBVsVOpkmqWEDkiPeYZKEjPt55MLRvjYKCGOEmVKAp6ovydyEms9jAPTGRPo63lvLP7neRlEV37OZZoBk3T6UZQJDAkex4FDrhgFMTSEUMXNrpj2iSIUTGglE4I7f/IiaZ5X3ItK9a5art3O4iiiQ3SETpCLLlEN3aA6aiCKHtEzekVv1pP1Yr1bH9PWgjWb2Ud/YH3+ALgRlnc=</latexit>

[begin, mid)
<latexit sha1_base64="Qk5tOnNwdswZvr6x0VN9tbUn+0M=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBAUpiRR1WXDjSirYC6SlTCbTduhkEmZOhBKz8FXcuFDEra/hzrdxmnahrT8MfPznHM6Z348F1+A431ZhaXllda24XtrY3NresXf3mjpKFGUNGolItX2imeCSNYCDYO1YMRL6grX80fWk3npgSvNI3sM4Zt2QDCTvc0rAWD37wEs7ADjkQXaGc2QyyE57dtmpOLnwIrgzKKOZ6j37qxNENAmZBCqI1p7rxNBNiQJOBctKnUSzmNARGTDPoCQh0900vz/Dx8YJcD9S5knAuft7IiWh1uPQN50hgaGer03M/2peAv2rbsplnACTdLqonwgMEZ6EgQOuGAUxNkCo4uZWTIdEEQomspIJwZ3/8iI0zyvuRaV6Vy3XbmdxFNEhOkInyEWXqIZuUB01EEWP6Bm9ojfryXqx3q2PaWvBms3soz+yPn8AI++VlQ==</latexit>

[mid, end)

Time                            .
<latexit sha1_base64="8DB2XOi3u63XfFNv3nEAyTqAXMs=">AAACA3icbZC7SgNBFIZn4y3GW9ROm8EgxMKwK0EtAzZWGsFcIAlhdnKSDJmdXWbOCmEJ2PgqNhaK2PoSdr6Nk0uhiT8MfPznHM6c34+kMOi6305qaXlldS29ntnY3Nreye7uVU0Yaw4VHspQ131mQAoFFRQooR5pYIEvoeYPrsb12gNoI0J1j8MIWgHrKdEVnKG12tmD23zSRKSgOiN6SifsQ0+o0Uk7m3ML7kR0EbwZ5MhM5Xb2q9kJeRyAQi6ZMQ3PjbCVMI2CSxhlmrGBiPEB60HDomIBmFYyuWFEj63Tod1Q26eQTtzfEwkLjBkGvu0MGPbNfG1s/ldrxNi9bCVCRTGC4tNF3VhSDOk4ENoRGjjKoQXGtbB/pbzPNONoY8vYELz5kxehelbwzgvFu2KudDOLI00OyRHJE49ckBK5JmVSIZw8kmfySt6cJ+fFeXc+pq0pZzazT/7I+fwBYemWxQ==</latexit>

O(end� begin)

Combine step.



Mergesort: Code

Total time:
<latexit sha1_base64="zyV2LAdHfvtwlcplDaimNpTT3+k=">AAACInicbVDLSgMxFM3UV62vqks3wVJoEcuMFB+7ghtXUsGq0JaSSW9rMJMZkjtCGfotbvwVNy4UdSX4MabjLLT1QOBwzrnc3ONHUhh03U8nNze/sLiUXy6srK6tbxQ3t65MGGsOLR7KUN/4zIAUClooUMJNpIEFvoRr/+504l/fgzYiVJc4iqAbsKESA8EZWqlXPLmsJB1EGoj+mO7TlPswFGpcLZTpHs1sUKn9K1ztFUtuzU1BZ4mXkRLJ0OwV3zv9kMcBKOSSGdP23Ai7CdMouIRxoRMbiBi/Y0NoW6pYAKabpCeOadkqfToItX0Kaar+nkhYYMwo8G0yYHhrpr2J+J/XjnFw3E2EimIExX8WDWJJMaSTvmhfaOAoR5YwroX9K+W3TDOOttWCLcGbPnmWXB3UvMNa/aJeapxndeTJDtklFeKRI9IgZ6RJWoSTB/JEXsir8+g8O2/Ox08052Qz2+QPnK9vqPOhVA==</latexit>

T (mid� begin)
<latexit sha1_base64="L4JH5V0wB9SWHchM62LjY8qel64=">AAACH3icbVDLSgMxFM3Ud32NunQTLIJFLDNSqsuCG1eiYB/QlpJJb2swkxmSO0IZ+idu/BU3LhQRd/6NaTugth4IHM45l5t7glgKg5735eQWFpeWV1bX8usbm1vb7s5u3USJ5lDjkYx0M2AGpFBQQ4ESmrEGFgYSGsH9xdhvPIA2IlK3OIyhE7KBEn3BGVqp61YOb4/SNiINRW9ET+iEBzAQalTMH9PMBPVjjoPFrlvwSt4EdJ74GSmQDNdd97Pdi3gSgkIumTEt34uxkzKNgksY5duJgZjxezaAlqWKhWA66eS+ET20So/2I22fQjpRf0+kLDRmGAY2GTK8M7PeWPzPayXYP++kQsUJguLTRf1EUozouCzaExo4yqEljGth/0r5HdOMo600b0vwZ0+eJ/XTkl8plW/KhepVVscq2ScH5Ij45IxUySW5JjXCySN5Jq/kzXlyXpx352MazTnZzB75A+frGxkZoJo=</latexit>

+T (end� mid)
<latexit sha1_base64="9k9eVyLkpAkWvUlSNeaympLHe3Q=">AAACPXicbVC7SgNBFJ317fqKWtoMhoAhGHZF1FKwsfIBSRSSEGYnN8mQ2dll5q4QlvyYjf9gZ2djoYitrZNkwUc8MHA451zu3BPEUhj0vCdnZnZufmFxadldWV1b38htbtVMlGgOVR7JSN8GzIAUCqooUMJtrIGFgYSboH828m/uQBsRqQoOYmiGrKtER3CGVmrlKoXKXtpApKFoD+k+HfMAukINi26hRDMX1Lc7ShbdEr2ctrLBVi7vlb0x6DTxM5InGa5aucdGO+JJCAq5ZMbUfS/GZso0Ci5h6DYSAzHjfdaFuqWKhWCa6fj6IS1YpU07kbZPIR2rPydSFhozCAObDBn2zF9vJP7n1RPsnDRToeIEQfHJok4iKUZ0VCVtCw0c5cASxrWwf6W8xzTjaAt3bQn+35OnSe2g7B+VD68P86cXWR1LZIfskj3ik2NySs7JFakSTu7JM3klb86D8+K8Ox+T6IyTzWyTX3A+vwBqTKtB</latexit>

+O(end� begin)
<latexit sha1_base64="yEbHNCpRsWBwIDwISgxVPA4PEhA=">AAAB7HicbVBNSwMxEJ31s9avqkcvwSJUhLIrfh0LXryIFdy20C4lm2bb0GyyJFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjtLyyura+uFjeLm1vbObmlvv6Flqgj1ieRStUKsKWeC+oYZTluJojgOOW2Gw5uJ33yiSjMpHs0ooUGM+4JFjGBjJf/0vuKddEtlt+pOgRaJl5My5Kh3S1+dniRpTIUhHGvd9tzEBBlWhhFOx8VOqmmCyRD3adtSgWOqg2x67BgdW6WHIqlsCYOm6u+JDMdaj+LQdsbYDPS8NxH/89qpia6DjIkkNVSQ2aIo5chINPkc9ZiixPCRJZgoZm9FZIAVJsbmU7QhePMvL5LGWdW7rF48nJdrd3kcBTiEI6iAB1dQg1uogw8EGDzDK7w5wnlx3p2PWeuSk88cwB84nz9KrI29</latexit>

+O(1)

solve subproblems

combine

create



Mergesort: Running Time

Let us assume the size of the original vector is a power of 2.

Then we have the recurrence

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case



Mergesort: Running Time

Let us assume the size of the original vector is a power of 2.

Then we have the recurrence

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case

This is the exact same recurrence we had for the buy and sell stock problem.



Mergesort: Running Time

Let us assume the size of the original vector is a power of 2.

Then we have the recurrence

<latexit sha1_base64="m+EvrIVS3opS+CMCdYHZTjNRS9s=">AAAB/3icbZDLSgMxFIbP1Futt1HBjZtgEVqEOlOKuhEKblxphd6gHUomTdvQTGZIMkKpXfgqblwo4tbXcOfbmLaz0OoPgY//nMM5+f2IM6Ud58tKLS2vrK6l1zMbm1vbO/buXl2FsSS0RkIeyqaPFeVM0JpmmtNmJCkOfE4b/vBqWm/cU6lYKKp6FFEvwH3BeoxgbayOfVDNiTy6REVk4LSYRyfo1jgdO+sUnJnQX3ATyEKiSsf+bHdDEgdUaMKxUi3XibQ3xlIzwukk044VjTAZ4j5tGRQ4oMobz+6foGPjdFEvlOYJjWbuz4kxDpQaBb7pDLAeqMXa1Pyv1op178IbMxHFmgoyX9SLOdIhmoaBukxSovnIACaSmVsRGWCJiTaRZUwI7uKX/0K9WHDPCqW7UrZ8k8SRhkM4ghy4cA5luIYK1IDAAzzBC7xaj9az9Wa9z1tTVjKzD79kfXwDNXKSaw==</latexit>

T (n) = 2T (n/2) +O(n)

<latexit sha1_base64="7u05JyCk9nEEv9QAh8MlZOAa19s=">AAAB8nicbVDLSgMxFM3UV62vqks3wSLUTZmRom6EghtXWqEvmA4lk2ba0EwyJHeEUvoZblwo4tavceffmLaz0NYDIYdz7uXee8JEcAOu++3k1tY3Nrfy24Wd3b39g+LhUcuoVFPWpEoo3QmJYYJL1gQOgnUSzUgcCtYOR7czv/3EtOFKNmCcsCAmA8kjTglYyW+UvXN8gx/s1yuW3Io7B14lXkZKKEO9V/zq9hVNYyaBCmKM77kJBBOigVPBpoVualhC6IgMmG+pJDEzwWS+8hSfWaWPI6Xtk4Dn6u+OCYmNGcehrYwJDM2yNxP/8/wUoutgwmWSApN0MShKBQaFZ/fjPteMghhbQqjmdldMh0QTCjalgg3BWz55lbQuKt5lpfpYLdXuszjy6ASdojLy0BWqoTtUR01EkULP6BW9OeC8OO/Ox6I052Q9x+gPnM8f8iePIQ==</latexit>

T (1) = O(1) base case

This is the exact same recurrence we had for the buy and sell stock problem.

The running time of mergesort is                   .
<latexit sha1_base64="v+M84EFwOsVoTKsjAoQmQ7SGoz8=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosePGkFewHbJeSTbNtaDZZklmhLP0ZXjwo4tVf481/Y9ruQVsfDDzem2FmXpgIbsB1v53C2vrG5lZxu7Szu7d/UD48ahuVaspaVAmluyExTHDJWsBBsG6iGYlDwTrh+Gbmd56YNlzJR5gkLIjJUPKIUwJW8u+rEveEGmJ53i9X3Jo7B14lXk4qKEezX/7qDRRNYyaBCmKM77kJBBnRwKlg01IvNSwhdEyGzLdUkpiZIJufPMVnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/z08hug4yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R8y5r9Yd6pXGXx1FEJ+gUVZGHrlAD3aImaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4AzZiQVw==</latexit>

O(n log n)



Mergesort Example



Mergesort: Code

base case

create subproblems
sort first half
sort second half
combine solutions with merge



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
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2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
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2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7

return

<latexit sha1_base64="rxNyuFir1uUG29CErGViwiIJoNs=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fs1D3pZLIsxyyKRTohbom5lpTLpXy+TN2pxViWzFHtZN5b3VDEPgQoFDem6bII2wnXKIWCcboVG4i4GPI+NC0NuA+mnUyvH9Mjq3RpL9S2AqRT9ftEwn1jRr5nO32OA/Pbm4h/ec0Ye6V2IoMoRgjEbFEvVhRDOomCdqUGgWpkCRda2lupGHDNBdrA0jaEr0/p/6Sez7nFXOGqkK1czuNIkQNySI6JS85IhVyQKqkRQe7IA3kiz8698+i8OK+z1gVnPrNHfsB5+wTGEZTS</latexit>

mergesort(0, 1)

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7

return

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="L419OCqZOeRrTMkaDUzWKAkLoBc=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkLC7iYneBC96UzAaSEKYnXTikNkHM71CXIK/4sWDIl79D2/+jbNJBBUtaCiquunu8mMpNDrOhzU1PTM7N7+wmFtaXllds9c3rnSUKA41HslI1X2mQYoQaihQQj1WwAJfwrXfP8n861tQWkThJQ5iaAWsF4qu4AyN1La30iYiDUD1QEcKhwVn391r23mneHRY8Q486hQdp+qVKhnxqm WvRF2jZMiTCc7b9nuzE/EkgBC5ZFo3XCfGVsoUCi5hmGsmGmLG+6wHDUNDFoBupaPrh3TXKB3ajZSpEOlI/T6RskDrQeCbzoDhjf7tZeJfXiPB7mErFWGcIIR8vKibSIoRzaKgHaGAoxwYwrgS5lbKb5hiHE1gORPC16f0f3LlFd1KsXxRzh+fTeJYINtkhxSIS6rkmJySc1IjnNyRB/JEnq1769F6sV7HrVPWZGaT/ID19gnRtZTZ</latexit>

mergesort(0, 1)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7

return

<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

return

<latexit sha1_base64="5FcYV+ijA4VObYD2D5TXNtjMIvU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJznnzD3tZrJ23jYoFumUOCXbMaRcLrlumTozy7azZIFqN/Pe7oU89iFALpnWLceOsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/qbt4p5gvXhWzlahFHihyRY5IjDjknFXJJqqRGOLkjD+SJPFv31qP1Yr3OW5esxcwB+QHr7RPJHZTU</latexit>

mergesort(1, 2)

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="L419OCqZOeRrTMkaDUzWKAkLoBc=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkLC7iYneBC96UzAaSEKYnXTikNkHM71CXIK/4sWDIl79D2/+jbNJBBUtaCiquunu8mMpNDrOhzU1PTM7N7+wmFtaXllds9c3rnSUKA41HslI1X2mQYoQaihQQj1WwAJfwrXfP8n861tQWkThJQ5iaAWsF4qu4AyN1La30iYiDUD1QEcKhwVn391r23mneHRY8Q486hQdp+qVKhnxqm WvRF2jZMiTCc7b9nuzE/EkgBC5ZFo3XCfGVsoUCi5hmGsmGmLG+6wHDUNDFoBupaPrh3TXKB3ajZSpEOlI/T6RskDrQeCbzoDhjf7tZeJfXiPB7mErFWGcIIR8vKibSIoRzaKgHaGAoxwYwrgS5lbKb5hiHE1gORPC16f0f3LlFd1KsXxRzh+fTeJYINtkhxSIS6rkmJySc1IjnNyRB/JEnq1769F6sV7HrVPWZGaT/ID19gnRtZTZ</latexit>

mergesort(0, 1)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7

return

<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

return

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="L419OCqZOeRrTMkaDUzWKAkLoBc=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkLC7iYneBC96UzAaSEKYnXTikNkHM71CXIK/4sWDIl79D2/+jbNJBBUtaCiquunu8mMpNDrOhzU1PTM7N7+wmFtaXllds9c3rnSUKA41HslI1X2mQYoQaihQQj1WwAJfwrXfP8n861tQWkThJQ5iaAWsF4qu4AyN1La30iYiDUD1QEcKhwVn391r23mneHRY8Q486hQdp+qVKhnxqm WvRF2jZMiTCc7b9nuzE/EkgBC5ZFo3XCfGVsoUCi5hmGsmGmLG+6wHDUNDFoBupaPrh3TXKB3ajZSpEOlI/T6RskDrQeCbzoDhjf7tZeJfXiPB7mErFWGcIIR8vKibSIoRzaKgHaGAoxwYwrgS5lbKb5hiHE1gORPC16f0f3LlFd1KsXxRzh+fTeJYINtkhxSIS6rkmJySc1IjnNyRB/JEnq1769F6sV7HrVPWZGaT/ID19gnRtZTZ</latexit>

mergesort(0, 1)
<latexit sha1_base64="kdhGlwUGJHRkYldIIWUSA+RcyW4=">AAAB/XicdVDLSgNBEJz1GeNrfdy8DAZBQcLuJibxFvCitwhGhSSE2UknDpl9MNMrxCX4K148KOLV//Dm3zirEVS0oKGo6qa7y4+l0Og4b9bU9Mzs3HxuIb+4tLyyaq+tn+soURyaPJKRuvSZBilCaKJACZexAhb4Ei784VHmX1yD0iIKz3AUQydgg1D0BWdopK69mbYRaQBqADpSON519729rl1wioe1infgUafoOFWvVMmIVy17JeoaJUOBTNDo2q/tXsSTAELkkmndcp0YOylTKLiEcb6daIgZH7IBtAwNWQC6k35cP6Y7RunRfqRMhUg/1O8TKQu0HgW+6QwYXunfXib+5bUS7Nc6qQjjBCHkn4v6iaQY0SwK2hMKOMqRIYwrYW6l/IopxtEEljchfH1K/yfnXtGtFMun5UL9ZBJHjmyRbbJLXFIldXJMGqRJOLkhd+SBPFq31r31ZD1/tk5Zk5kN8gPWyzvUwZTb</latexit>

mergesort(1, 2)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
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2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="+7tSi4CwsiuEKXVeR1wKvg2arJU=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fsNH/SyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnHlpTT</latexit>

mergesort(0, 2)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="/BW9ncnvTeybb9wXbBQf5eP9TYk=">AAAB+3icdVBNS0JBFJ3Xp9mX2bLNkAQGIvNETHdCm9oZZAYqMm+86uC8D2bui+ThX2nTooi2/ZF2/ZvGj6CiDlw4nHMv997jRUoaZOzDWVldW9/YTG2lt3d29/YzB9kbE8ZaQFOEKtS3HjegZABNlKjgNtLAfU9Byxufz/zWHWgjw+AaJxF0fT4M5EAKjlbqZbJJB5H6oIcwzbOCWyid9jI5VmQWlQqdEbfKXEtqtWqpVKPu3GIsR5Zo9DLvnX4oYh8CFIob03ZZhN2Ea5RCwTTdiQ1EXIz5ENqWBtwH003mt0/piVX6dBBqWwHSufp9IuG+MRPfs50+x5H57c3Ev7x2jINqN5FBFCMEYrFoECuKIZ0FQftSg0A1sYQLLe2tVIy45gJtXGkbwten9H9yUyq6lWL5qpyrXy7jSJEjckzyxCVnpE4uSIM0iSD35IE8kWdn6jw6L87ronXFWc4ckh9w3j4BRLaTVA==</latexit>

merge(0, 1, 2)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="c3WTfGck3vcR3mgIXEZ436SF3+k=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzxiTeAl70FsGokCxhdtIbB2cfzPQKcQn+ihcPinj1P7z5N84mEVS0oKGo6qa7y4ul0GjbH9bU9Mzs3HxuIb+4tLyyWlhbv9BRoji0eCQjdeUxDVKE0EKBEq5iBSzwJFx6N8eZf3kLSosoPMdBDG7A+qHwBWdopG5hM+0g0gBUH3SkcLhr7zt73ULRLh3Vq86hQ+2Sbdecg2pGnFrFOaBlo2Qokgma3cJ7pxfxJIAQuWRat8t2jG7KFAouYZjvJBpixm9YH9qGhiwA7aaj64d0xyg96kfKVIh0pH6fSFmg9SDwTGfA8Fr/9jLxL6+doF93UxHGCULIx4v8RFKMaBYF7QkFHOXAEMaVMLdSfs0U42gCy5sQvj6l/5MLp1SulipnlWLjdBJHjmyRbbJLyqRGGuSENEmLcHJHHsgTebburUfrxXodt05Zk5kN8gPW2yfTOpTa</latexit>

mergesort(0, 2)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
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2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="rTCrrV0fY5XcI81c+oE6oGTd4W4=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJMDDG5BbzoLYJZIAmhp1NJmvQsdNcIcQj+ihcPinj1P7z5N3YWQUUfFDzeq6KqnhtKodG2P6zE0vLK6lpyPbWxubW9k97dq+sgUhxqPJCBarpMgxQ+1FCghGaogHmuhIY7upj6jVtQWgT+DY5D6Hhs4Iu+4AyN1E0fxG1E6oEagA4UTrL507OTbjpj52yDYpFOiVOyHUPK5VI+X6bOzLLtDFmg2k2/t3sBjzzwkUumdcuxQ+zETKHgEiapdqQhZHzEBtAy1Gce6E48u35Cj43So/1AmfKRztTvEzHztB57run0GA71b28q/uW1IuyXOrHwwwjB5/NF/UhSDOg0CtoTCjjKsSGMK2FupXzIFONoAkuZEL4+pf+Tej7nFHOF60KmcrWII0kOyRHJEoeckwq5JFVSI5zckQfyRJ6te+vRerFe560JazGzT37AevsEzCmU1g==</latexit>

mergesort(2, 3)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="hsnBwjaXw2Dz0h8p7P6N06MmeLQ=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSAoSNhsYqI3wYveFEwiJEuYnfQmQ2YfzPQKcQn+ihcPinj1P7z5N85qBBUtaCiquunu8mIpNNr2m5Wbmp6ZnZtfyC8uLa+sFtbWmzpKFIcGj2SkrjymQYoQGihQwlWsgAWehJY3PMn81jUoLaLwEkcxuAHrh8IXnKGRuoXNtINIA1B90JHC8a6zX9nrFop26eiw5hw41C7Zdt2p1DLi1KtOhZaNkqFIJjjvFl47vYgnAYTIJdO6XbZjdFOmUHAJ43wn0RAzPmR9aBsasgC0m35cP6Y7RulRP1KmQqQf6veJlAVajwLPdAYMB/q3l4l/ee0E/UM3FWGcIIT8c5GfSIoRzaKgPaGAoxwZwrgS5lbKB0wxjiawvAnh61P6P2k6pXKtVL2oFo/PJnHMky2yTXZJmdTJMTkl56RBOLkhd+SBPFq31r31ZD1/tuasycwG+QHr5R3XzZTd</latexit>

mergesort(2, 3)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="zMkFs+yt0xKT5azC69ebMZERwHA=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJMDDG5BbzoLYJZIAmhp1NJmvQsdNcIcQj+ihcPinj1P7z5N3YWQUUfFDzeq6KqnhtKodG2P6zE0vLK6lpyPbWxubW9k97dq+sgUhxqPJCBarpMgxQ+1FCghGaogHmuhIY7upj6jVtQWgT+DY5D6Hhs4Iu+4AyN1E0fxG1E6oEagA4UTrJnp4WTbjpj52yDYpFOiVOyHUPK5VI+X6bOzLLtDFmg2k2/t3sBjzzwkUumdcuxQ+zETKHgEiapdqQhZHzEBtAy1Gce6E48u35Cj43So/1AmfKRztTvEzHztB57run0GA71b28q/uW1IuyXOrHwwwjB5/NF/UhSDOg0CtoTCjjKsSGMK2FupXzIFONoAkuZEL4+pf+Tej7nFHOF60KmcrWII0kOyRHJEoeckwq5JFVSI5zckQfyRJ6te+vRerFe560JazGzT37AevsEzzWU2A==</latexit>

mergesort(3, 4)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="hsnBwjaXw2Dz0h8p7P6N06MmeLQ=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSAoSNhsYqI3wYveFEwiJEuYnfQmQ2YfzPQKcQn+ihcPinj1P7z5N85qBBUtaCiquunu8mIpNNr2m5Wbmp6ZnZtfyC8uLa+sFtbWmzpKFIcGj2SkrjymQYoQGihQwlWsgAWehJY3PMn81jUoLaLwEkcxuAHrh8IXnKGRuoXNtINIA1B90JHC8a6zX9nrFop26eiw5hw41C7Zdt2p1DLi1KtOhZaNkqFIJjjvFl47vYgnAYTIJdO6XbZjdFOmUHAJ43wn0RAzPmR9aBsasgC0m35cP6Y7RulRP1KmQqQf6veJlAVajwLPdAYMB/q3l4l/ee0E/UM3FWGcIIT8c5GfSIoRzaKgPaGAoxwZwrgS5lbKB0wxjiawvAnh61P6P2k6pXKtVL2oFo/PJnHMky2yTXZJmdTJMTkl56RBOLkhd+SBPFq31r31ZD1/tuasycwG+QHr5R3XzZTd</latexit>

mergesort(2, 3)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="hsnBwjaXw2Dz0h8p7P6N06MmeLQ=">AAAB/XicdVDLSgNBEJyN7/iKj5uXwSAoSNhsYqI3wYveFEwiJEuYnfQmQ2YfzPQKcQn+ihcPinj1P7z5N85qBBUtaCiquunu8mIpNNr2m5Wbmp6ZnZtfyC8uLa+sFtbWmzpKFIcGj2SkrjymQYoQGihQwlWsgAWehJY3PMn81jUoLaLwEkcxuAHrh8IXnKGRuoXNtINIA1B90JHC8a6zX9nrFop26eiw5hw41C7Zdt2p1DLi1KtOhZaNkqFIJjjvFl47vYgnAYTIJdO6XbZjdFOmUHAJ43wn0RAzPmR9aBsasgC0m35cP6Y7RulRP1KmQqQf6veJlAVajwLPdAYMB/q3l4l/ee0E/UM3FWGcIIT8c5GfSIoRzaKgPaGAoxwZwrgS5lbKB0wxjiawvAnh61P6P2k6pXKtVL2oFo/PJnHMky2yTXZJmdTJMTkl56RBOLkhd+SBPFq31r31ZD1/tuasycwG+QHr5R3XzZTd</latexit>

mergesort(2, 3)
<latexit sha1_base64="UIbbnmifC7qYmxZOQQTp4Bf4tpQ=">AAAB/XicdVBNS0JBFJ3Xp9mXfezaDElgEPJ8mtpOaFM7gyxBReaNVxuc98HMfYE9pL/SpkURbfsf7fo3zVODijpw4XDOvdx7jxtKodG2P6y5+YXFpeXUSnp1bX1jM7O1faWDSHFo8EAGqukyDVL40ECBEpqhAua5Eq7d4WniX9+C0iLwL3EUQsdjA1/0BWdopG5mN24jUg/UAHSgcJwrHpUOu5msnT+plp1jh9p52644xXJCnErJKdKCURJkyQz1bua93Qt45IGPXDKtWwU7xE7MFAouYZxuRxpCxodsAC1DfeaB7sST68f0wCg92g+UKR/pRP0+ETNP65Hnmk6P4Y3+7SXiX14rwn61Ews/jBB8Pl3UjyTFgCZR0J5QwFGODGFcCXMr5TdMMY4msLQJ4etT+j+5cvKFcr50UcrWzmdxpMge2Sc5UiAVUiNnpE4ahJM78kCeyLN1bz1aL9brtHXOms3skB+w3j4B2tmU3w==</latexit>

mergesort(3, 4)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
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2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="qlVeNapLOX1Gd76+LqdrbhJuZ4k=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgZQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaLTtD2tpeWV1bT21kd7c2t7Zzezt13UYKw41HspQNT2mQYoAaihQQjNSwHxPQsMbXUz9xi0oLcLgBscRdHw2CERfcIZG6mYOkzYi9UENQIcKJzn3rHDazWTtvG1QLNIpcUq2Y0i5XHLdMnVmlm1nyQLVbua93Qt57EOAXDKtW44dYSdhCgWXMEm3Yw0R4yM2gJahAfNBd5LZ9RN6YpQe7YfKVIB0pn6fSJiv9dj3TKfPcKh/e1PxL68VY7/USUQQxQgBny/qx5JiSKdR0J5QwFGODWFcCXMr5UOmGEcTWNqE8PUp/Z/U3bxTzBeuC9nK1SKOFDkixyRHHHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfNrpTX</latexit>

mergesort(2, 4)

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="7j9GlBHxWd7M7KPHPJLQ43Qbagk=">AAAB+3icdVBLS0JBFJ5rL7OX2bLNkAQGIveamO6ENrUzyAeoyNzxqINzH8ycG8nFv9KmRRFt+yPt+jeNj6CiPjjw8X3ncM753FAKjbb9YSXW1jc2t5LbqZ3dvf2D9GGmqYNIcWjwQAaq7TINUvjQQIES2qEC5rkSWu7kcu637kBpEfi3OA2h57GRL4aCMzRSP52Ju4jUAzWCWa6YP8+XzvrprF2wDcplOidOxXYMqVYrxWKVOgvLtrNkhXo//d4dBDzywEcumdYdxw6xFzOFgkuYpbqRhpDxCRtBx1CfeaB78eL2GT01yoAOA2XKR7pQv0/EzNN66rmm02M41r+9ufiX14lwWOnFwg8jBJ8vFw0jSTGg8yDoQCjgKKeGMK6EuZXyMVOMo4krZUL4+pT+T5rFglMulG5K2dr1Ko4kOSYnJEccckFq5IrUSYNwck8eyBN5tmbWo/VivS5bE9Zq5oj8gPX2CU3gk1o=</latexit>

merge(2, 3, 4)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="o3f1J5dzgRJBu5xDdtTwhL+8BjA=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzrkm8BbzoLYJRIVnC7KQTB2cfzPQKcQn+ihcPinj1P7z5N84mEVS0oKGo6qa7y4+l0GjbH9bU9Mzs3HxuIb+4tLyyWlhbv9BRojg0eSQjdeUzDVKE0ESBEq5iBSzwJVz6N8eZf3kLSosoPMdBDF7A+qHoCc7QSJ3CZtpGpAGoPuhI4XDX2Xf3OoWiXTqqVZxDh9ol2646B5WMOFXXOaBlo2QokgkancJ7uxvxJIAQuWRat8p2jF7KFAouYZhvJxpixm9YH1qGhiwA7aWj64d0xyhd2ouUqRDpSP0+kbJA60Hgm86A4bX+7WXiX14rwV7NS0UYJwghHy/qJZJiRLMoaFco4CgHhjCuhLmV8mumGEcTWN6E8PUp/Z9cOKVypeSeucX66SSOHNki22SXlEmV1MkJaZAm4eSOPJAn8mzdW4/Wi/U6bp2yJjMb5Aest0/ZUpTe</latexit>

mergesort(2, 4)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="8Hiv34J44wGdbVLvUU+9q4/VwuU=">AAAB/XicdVDLSgNBEJz1bXytj5uXwSBEkDAbQkxughe9KRgNJEuYnXTi4OyDmV4hLsFf8eJBEa/+hzf/xtkYQUULGoqqbrq7gkRJg4y9O1PTM7Nz8wuLhaXlldU1d33jwsSpFtAUsYp1K+AGlIygiRIVtBINPAwUXAbXR7l/eQPayDg6x2ECfsgHkexLwdFKXXcr6yDSEPQATKxxVGL71b2uW2RlZlGr0Zx4deZZ0mjUK5UG9cYWY0UywWnXfev0YpGGEKFQ3Ji2xxL0M65RCgWjQic1kHBxzQfQtjTiIRg/G18/ortW6dF+rG1FSMfq94mMh8YMw8B2hhyvzG8vF//y2in2634moyRFiMTnon6qKMY0j4L2pAaBamgJF1raW6m44poLtIEVbAhfn9L/yUWl7NXK1bNq8fBkEscC2SY7pEQ8ckAOyTE5JU0iyC25J4/kyblzHpxn5+WzdcqZzGySH3BePwDKoJTV</latexit>

mergesort(0, 4)

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="iAdGmITBIPM+BXU6A/oIQ5MdMW8=">AAAB+3icdVDLSgNBEJyN7/iK8ehlMAgKEmaXEJOb4EVvEYwGkiXMTnrj4OyDmV4xLPkVLx4U8eqPePNvnMQIKlrQUFR1090VpEoaZOzdKczNLywuLa8UV9fWNzZLW+VLk2RaQFskKtGdgBtQMoY2SlTQSTXwKFBwFdycTPyrW9BGJvEFjlLwIz6MZSgFRyv1S+W8h0gj0EMY77ND77B20C9VWJVZ1Ot0QtwGcy1pNhue16Tu1GKsQmZo9UtvvUEisghiFIob03VZin7ONUqhYFzsZQZSLm74ELqWxjwC4+fT28d0zyoDGibaVox0qn6fyHlkzCgKbGfE8dr89ibiX143w7Dh5zJOM4RYfC4KM0UxoZMg6EBqEKhGlnChpb2VimuuuUAbV9GG8PUp/Z9celW3Xq2d1yrHZ7M4lskO2SX7xCVH5JickhZpE0HuyD15JE/O2Hlwnp2Xz9aCM5vZJj/gvH4ASUeTVw==</latexit>

merge(0, 2, 4)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="SWNhGWSREA7PYADHbB4NIxWHfpM=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJkEpN4E7zoTcEskITQ06kkTXoWumuEOAR/xYsHRbz6H978G3s0goo+KHi8V0VVPTeUQqNtv1mpufmFxaX0cmZldW19I7u51dBBpDjUeSAD1XKZBil8qKNACa1QAfNcCU13fJr4zWtQWgT+FU5C6Hps6IuB4AyN1MvuxB1E6oEagg4UTvP2Yfmgl83ZheNaxTlyqF2w7apTqiTEqZadEi0aJUGOzHDRy752+gGPPPCRS6Z1u2iH2I2ZQsElTDOdSEPI+JgNoW2ozzzQ3fjj+indN0qfDgJlykf6oX6fiJmn9cRzTafHcKR/e4n4l9eOcFDrxsIPIwSffy4aRJJiQJMoaF8o4CgnhjCuhLmV8hFTjKMJLGNC+PqU/k8aTqFYKZQvy7mT81kcabJL9kieFEmVnJAzckHqhJMbckceyKN1a91bT9bzZ2vKms1skx+wXt4B1kSU3A==</latexit>

mergesort(0, 4)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

<latexit sha1_base64="bCl6UjHrbhoC1Tzmixx8V0ccFuE=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJMiDG5BbzoLYJZIAmhp1NJmvQsdNcIcQj+ihcPinj1P7z5N3YWQUUfFDzeq6KqnhtKodG2P6zE0vLK6lpyPbWxubW9k97dq+sgUhxqPJCBarpMgxQ+1FCghGaogHmuhIY7upj6jVtQWgT+DY5D6Hhs4Iu+4AyN1E0fxG1E6oEagA4UTrKF07OTbjpj52yDYpFOiVOyHUPK5VI+X6bOzLLtDFmg2k2/t3sBjzzwkUumdcuxQ+zETKHgEiapdqQhZHzEBtAy1Gce6E48u35Cj43So/1AmfKRztTvEzHztB57run0GA71b28q/uW1IuyXOrHwwwjB5/NF/UhSDOg0CtoTCjjKsSGMK2FupXzIFONoAkuZEL4+pf+Tej7nFHOF60KmcrWII0kOyRHJEoeckwq5JFVSI5zckQfyRJ6te+vRerFe560JazGzT37AevsE0kGU2g==</latexit>

mergesort(4, 5)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

<latexit sha1_base64="mtD5unl+CUBgrp1OzL4JVwfn/lU=">AAAB/XicdVDJSgNBEO1xN25xuXlpDEIECZPJpreAlxwVTBSSIfR0amKTnoXuGiEOwV/x4kERr/6HN//GHo2gog8KHu9VUVXPi6XQaNtv1szs3PzC4tJybmV1bX0jv7nV0VGiOLR5JCN16TENUoTQRoESLmMFLPAkXHijk8y/uAalRRSe4zgGN2DDUPiCMzRSP7+T9hBpAGoIOlI4KVYPawf9fMEuHR/VnZpD7ZJtN5xKPSNOo+pUaNkoGQpkitN+/rU3iHgSQIhcMq27ZTtGN2UKBZcwyfUSDTHjIzaErqEhC0C76cf1E7pvlAH1I2UqRPqhfp9IWaD1OPBMZ8DwSv/2MvEvr5ugf+SmIowThJB/LvITSTGiWRR0IBRwlGNDGFfC3Er5FVOMowksZ0L4+pT+TzpOqVwv1c6qhWZrGscS2SV7pEjKpEGapEVOSZtwckPuyAN5tG6te+vJev5snbGmM9vkB6yXd93qlOE=</latexit>

mergesort(4, 5)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

<latexit sha1_base64="mtD5unl+CUBgrp1OzL4JVwfn/lU=">AAAB/XicdVDJSgNBEO1xN25xuXlpDEIECZPJpreAlxwVTBSSIfR0amKTnoXuGiEOwV/x4kERr/6HN//GHo2gog8KHu9VUVXPi6XQaNtv1szs3PzC4tJybmV1bX0jv7nV0VGiOLR5JCN16TENUoTQRoESLmMFLPAkXHijk8y/uAalRRSe4zgGN2DDUPiCMzRSP7+T9hBpAGoIOlI4KVYPawf9fMEuHR/VnZpD7ZJtN5xKPSNOo+pUaNkoGQpkitN+/rU3iHgSQIhcMq27ZTtGN2UKBZcwyfUSDTHjIzaErqEhC0C76cf1E7pvlAH1I2UqRPqhfp9IWaD1OPBMZ8DwSv/2MvEvr5ugf+SmIowThJB/LvITSTGiWRR0IBRwlGNDGFfC3Er5FVOMowksZ0L4+pT+TzpOqVwv1c6qhWZrGscS2SV7pEjKpEGapEVOSZtwckPuyAN5tG6te+vJev5snbGmM9vkB6yXd93qlOE=</latexit>

mergesort(4, 5)

<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="rVQ8XxluwnLzwV3QstD4p+9DBJI=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJMMDG5BbzkGMEskITQ06kkTXoWumuEOAR/xYsHRbz6H978GzuLoKIPCh7vVVFVzw2l0GjbH1ZiZXVtfSO5mdra3tndS+8fNHQQKQ51HshAtVymQQof6ihQQitUwDxXQtMdX8385i0oLQL/BichdD029MVAcIZG6qWP4g4i9UANQQcKp9nCefGsl87YOdugWKQz4pRsx5ByuZTPl6kzt2w7Q5ao9dLvnX7AIw985JJp3XbsELsxUyi4hGmqE2kIGR+zIbQN9ZkHuhvPr5/SU6P06SBQpnykc/X7RMw8rSeeazo9hiP925uJf3ntCAelbiz8MELw+WLRIJIUAzqLgvaFAo5yYgjjSphbKR8xxTiawFImhK9P6f+kkc85xVzh+iJTqS7jSJJjckKyxCGXpEKqpEbqhJM78kCeyLN1bz1aL9brojVhLWcOyQ9Yb5/VUpTc</latexit>

mergesort(5, 6)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6

<latexit sha1_base64="mtD5unl+CUBgrp1OzL4JVwfn/lU=">AAAB/XicdVDJSgNBEO1xN25xuXlpDEIECZPJpreAlxwVTBSSIfR0amKTnoXuGiEOwV/x4kERr/6HN//GHo2gog8KHu9VUVXPi6XQaNtv1szs3PzC4tJybmV1bX0jv7nV0VGiOLR5JCN16TENUoTQRoESLmMFLPAkXHijk8y/uAalRRSe4zgGN2DDUPiCMzRSP7+T9hBpAGoIOlI4KVYPawf9fMEuHR/VnZpD7ZJtN5xKPSNOo+pUaNkoGQpkitN+/rU3iHgSQIhcMq27ZTtGN2UKBZcwyfUSDTHjIzaErqEhC0C76cf1E7pvlAH1I2UqRPqhfp9IWaD1OPBMZ8DwSv/2MvEvr5ugf+SmIowThJB/LvITSTGiWRR0IBRwlGNDGFfC3Er5FVOMowksZ0L4+pT+TzpOqVwv1c6qhWZrGscS2SV7pEjKpEGapEVOSZtwckPuyAN5tG6te+vJev5snbGmM9vkB6yXd93qlOE=</latexit>

mergesort(4, 5)

<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="Cdo6ihJwvevzedQiN3fFzoB2fVg=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzmk28BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvcrh+5Bt1C0Syc116k41C7ZdtU5cjPiVI+dI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqnslirnx8V6YxpHjuyQXbJPyqRK6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wfg9pTj</latexit>

mergesort(5, 6)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="pzkZXPOt0d5AgAzLatqAkgzer4k=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjzt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfTxpTb</latexit>

mergesort(4, 6)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="RBzGwuM2j6FhXc6kkU8VBcDcXn8=">AAAB+3icdVBNS0JBFJ1nX2ZfZss2QxIYiLwnaroT2rg0yBRUZN541cF5H8zcF8nDv9KmRRFt+yPt+jeNH0FFHbhwOOde7r3HDaXQaNsfVmJjc2t7J7mb2ts/ODxKH2dudRApDi0eyEB1XKZBCh9aKFBCJ1TAPFdC251eLfz2HSgtAv8GZyH0PTb2xUhwhkYapDNxD5F6oMYwz5Xy5XzlYpDO2gXboFKhC+JUbceQWq1aLNaos7RsO0vWaA7S771hwCMPfOSSad117BD7MVMouIR5qhdpCBmfsjF0DfWZB7ofL2+f03OjDOkoUKZ8pEv1+0TMPK1nnms6PYYT/dtbiH953QhH1X4s/DBC8Plq0SiSFAO6CIIOhQKOcmYI40qYWymfMMU4mrhSJoSvT+n/5LZYcCqF8nUpW2+s40iSU3JGcsQhl6ROGqRJWoSTe/JAnsizNbcerRfrddWasNYzJ+QHrLdPVw+TYA==</latexit>

merge(4, 5, 6)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="V1Zqqyu8P1tQ1d4NP9EliFevatw=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzxk28BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvcrh+5Bt1C0Syc11zl2qF2y7apz5GbEqVacI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqnslo7PK8V6YxpHjuyQXbJPyqRK6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wffb5Ti</latexit>

mergesort(4, 6)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="V1Zqqyu8P1tQ1d4NP9EliFevatw=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzxk28BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvcrh+5Bt1C0Syc11zl2qF2y7apz5GbEqVacI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqnslo7PK8V6YxpHjuyQXbJPyqRK6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wffb5Ti</latexit>

mergesort(4, 6)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="V1Zqqyu8P1tQ1d4NP9EliFevatw=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzxk28BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvcrh+5Bt1C0Syc11zl2qF2y7apz5GbEqVacI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqnslo7PK8V6YxpHjuyQXbJPyqRK6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wffb5Ti</latexit>

mergesort(4, 6)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

<latexit sha1_base64="TK4rUmGB+d0eOhrxgfkvUPeE8Dc=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJM0Cy3gJccI5gFkhB6OpWkSc9Cd40Qh+CvePGgiFf/w5t/Y2cRVPRBweO9KqrquaEUGm37w0qsrK6tbyQ3U1vbO7t76f2Dhg4ixaHOAxmolss0SOFDHQVKaIUKmOdKaLrjq5nfvAWlReDf4CSErseGvhgIztBIvfRR3EGkHqgh6EDhNFs4L5710hk7ZxsUCnRGnJLtGFIul/L5MnXmlm1nyBK1Xvq90w945IGPXDKt244dYjdmCgWXME11Ig0h42M2hLahPvNAd+P59VN6apQ+HQTKlI90rn6fiJmn9cRzTafHcKR/ezPxL68d4aDUjYUfRgg+XywaRJJiQGdR0L5QwFFODGFcCXMr5SOmGEcTWMqE8PUp/Z808jmnkLu8vshUqss4kuSYnJAscUiRVEiV1EidcHJHHsgTebburUfrxXpdtCas5cwh+QHr7RPYXpTe</latexit>

mergesort(6, 7)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

<latexit sha1_base64="81LOOfCJlRAJ8CAx6UAU4Iq/NNE=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJEwmq7eAlxwVjArJEHo6NbFJz0J3jRCH4K948aCIV//Dm39jj0ZQ0QcFj/eqqKrnxVJotO03a2Z2bn5hMbeUX15ZXVsvbGye6yhRHDo8kpG69JgGKULooEAJl7ECFngSLrzRceZfXIPSIgrPcByDG7BhKHzBGRqpX9hOe4g0ADUEHSmc7NcPGwf9QtEuHTXrTs2hdsm2G06lnhGnUXUqtGyUDEUyxUm/8NobRDwJIEQumdbdsh2jmzKFgkuY5HuJhpjxERtC19CQBaDd9OP6Cd0zyoD6kTIVIv1Qv0+kLNB6HHimM2B4pX97mfiX103Qb7qpCOMEIeSfi/xEUoxoFgUdCAUc5dgQxpUwt1J+xRTjaALLmxC+PqX/k3OnVK6XaqfVYqs9jSNHdsgu2Sdl0iAt0iYnpEM4uSF35IE8WrfWvfVkPX+2zljTmS3yA9bLO+QClOU=</latexit>

mergesort(6, 7)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="RaJn4b1SRIhjiNXzUBvvJ5sq+gE=">AAAB/XicdVDJSgNBEO2JW4xbXG5eGoMQQcJM0Cy3gJccI5gFkhB6OpWkSc9Cd40Qh+CvePGgiFf/w5t/Y2cRVPRBweO9KqrquaEUGm37w0qsrK6tbyQ3U1vbO7t76f2Dhg4ixaHOAxmolss0SOFDHQVKaIUKmOdKaLrjq5nfvAWlReDf4CSErseGvhgIztBIvfRR3EGkHqgh6EDhNFs8L5310hk7ZxsUCnRGnJLtGFIul/L5MnXmlm1nyBK1Xvq90w945IGPXDKt244dYjdmCgWXME11Ig0h42M2hLahPvNAd+P59VN6apQ+HQTKlI90rn6fiJmn9cRzTafHcKR/ezPxL68d4aDUjYUfRgg+XywaRJJiQGdR0L5QwFFODGFcCXMr5SOmGEcTWMqE8PUp/Z808jmnkLu8vshUqss4kuSYnJAscUiRVEiV1EidcHJHHsgTebburUfrxXpdtCas5cwh+QHr7RPbapTg</latexit>

mergesort(7, 8)<latexit sha1_base64="81LOOfCJlRAJ8CAx6UAU4Iq/NNE=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJEwmq7eAlxwVjArJEHo6NbFJz0J3jRCH4K948aCIV//Dm39jj0ZQ0QcFj/eqqKrnxVJotO03a2Z2bn5hMbeUX15ZXVsvbGye6yhRHDo8kpG69JgGKULooEAJl7ECFngSLrzRceZfXIPSIgrPcByDG7BhKHzBGRqpX9hOe4g0ADUEHSmc7NcPGwf9QtEuHTXrTs2hdsm2G06lnhGnUXUqtGyUDEUyxUm/8NobRDwJIEQumdbdsh2jmzKFgkuY5HuJhpjxERtC19CQBaDd9OP6Cd0zyoD6kTIVIv1Qv0+kLNB6HHimM2B4pX97mfiX103Qb7qpCOMEIeSfi/xEUoxoFgUdCAUc5dgQxpUwt1J+xRTjaALLmxC+PqX/k3OnVK6XaqfVYqs9jSNHdsgu2Sdl0iAt0iYnpEM4uSF35IE8WrfWvfVkPX+2zljTmS3yA9bLO+QClOU=</latexit>

mergesort(6, 7)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1

<latexit sha1_base64="81LOOfCJlRAJ8CAx6UAU4Iq/NNE=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJEwmq7eAlxwVjArJEHo6NbFJz0J3jRCH4K948aCIV//Dm39jj0ZQ0QcFj/eqqKrnxVJotO03a2Z2bn5hMbeUX15ZXVsvbGye6yhRHDo8kpG69JgGKULooEAJl7ECFngSLrzRceZfXIPSIgrPcByDG7BhKHzBGRqpX9hOe4g0ADUEHSmc7NcPGwf9QtEuHTXrTs2hdsm2G06lnhGnUXUqtGyUDEUyxUm/8NobRDwJIEQumdbdsh2jmzKFgkuY5HuJhpjxERtC19CQBaDd9OP6Cd0zyoD6kTIVIv1Qv0+kLNB6HHimM2B4pX97mfiX103Qb7qpCOMEIeSfi/xEUoxoFgUdCAUc5dgQxpUwt1J+xRTjaALLmxC+PqX/k3OnVK6XaqfVYqs9jSNHdsgu2Sdl0iAt0iYnpEM4uSF35IE8WrfWvfVkPX+2zljTmS3yA9bLO+QClOU=</latexit>

mergesort(6, 7)

<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="WDakoapMr/U1rhWiScBFbpn7CwI=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzmmy8BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvfdw9pBt1C0Sye1qlNxqF2ybdc5qmbEcY+dI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqlcLVXOj4v1xjSOHNkhu2SflIlL6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wfnDpTn</latexit>

mergesort(7, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="6NL80FlwZE7abE7f8zFYG169km4=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAiSJgJGpNbwEuOEcwCSQg9nUrSpGehu0aIQ/BXvHhQxKv/4c2/sSeJoKIPCh7vVVFVzw2l0GjbH9bS8srq2npqI725tb2zm9nbb+ggUhzqPJCBarlMgxQ+1FGghFaogHmuhKY7vkr85i0oLQL/BichdD029MVAcIZG6mUO4w4i9UANQQcKp7niWem0l8naedugWKQJcUq2Y0i5XCoUytSZWbadJQvUepn3Tj/gkQc+csm0bjt2iN2YKRRcwjTdiTSEjI/ZENqG+swD3Y1n10/piVH6dBAoUz7Smfp9Imae1hPPNZ0ew5H+7SXiX147wkGpGws/jBB8Pl80iCTFgCZR0L5QwFFODGFcCXMr5SOmGEcTWNqE8PUp/Z80CnmnmL+4Ps9Wqos4UuSIHJMcccglqZAqqZE64eSOPJAn8mzdW4/Wi/U6b12yFjMH5Aest0/Z45Tf</latexit>

mergesort(6, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="nCXMIXnBliK1N9PHaorDKcNA+es=">AAAB+3icdVDJSgNBEO2JW4xbjEcvjUGIEMJM0Cy3gJccI5gFkhB6OpWkSc9Cd40YhvyKFw+KePVHvPk3dhZBRR8UPN6roqqeG0qh0bY/rMTG5tb2TnI3tbd/cHiUPs60dBApDk0eyEB1XKZBCh+aKFBCJ1TAPFdC251eL/z2HSgtAv8WZyH0PTb2xUhwhkYapDNxD5F6oMYwz5Xy5XzlYpDO2gXboFSiC+JUbMeQarVSLFaps7RsO0vWaAzS771hwCMPfOSSad117BD7MVMouIR5qhdpCBmfsjF0DfWZB7ofL2+f03OjDOkoUKZ8pEv1+0TMPK1nnms6PYYT/dtbiH953QhHlX4s/DBC8Plq0SiSFAO6CIIOhQKOcmYI40qYWymfMMU4mrhSJoSvT+n/pFUsOKXC1c1ltlZfx5Ekp+SM5IhDyqRG6qRBmoSTe/JAnsizNbcerRfrddWasNYzJ+QHrLdPYDmTZg==</latexit>

merge(6, 7, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="s8kk+joowAul0+HlfwCmNyUoDbM=">AAAB/XicdVDLSgNBEJz1GeMrPm5eBoOgIGGzmk28BbzkqGA0kCxhdtKJQ2YfzPQKcQn+ihcPinj1P7z5N86aCCpa0FBUddPd5cdSaLTtd2tmdm5+YTG3lF9eWV1bL2xsXuooURyaPJKRavlMgxQhNFGghFasgAW+hCt/eJr5VzegtIjCCxzF4AVsEIq+4AyN1C1spx1EGoAagI4Ujvfdw9pBt1C0Syc116k41C7ZdtU5cjPiVI+dI1o2SoYimeKsW3jr9CKeBBAil0zrdtmO0UuZQsEljPOdREPM+JANoG1oyALQXvp5/ZjuGaVH+5EyFSL9VL9PpCzQehT4pjNgeK1/e5n4l9dOsF/zUhHGCULIJ4v6iaQY0SwK2hMKOMqRIYwrYW6l/JopxtEEljchfH1K/yeXTqnslirnx8V6YxpHjuyQXbJPyqRK6qRBzkiTcHJL7skjebLurAfr2XqZtM5Y05kt8gPW6wflh5Tm</latexit>

mergesort(6, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="fjfGb2O+GSGJ0jS/xiJ5MuLK7HE=">AAAB/XicdVDJSgNBEO1xjXEbl5uXxiBEkDATQkxuAS96i2AWSELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VSaHScD2tpeWV1bT21kd7c2t7Ztff26zqMFYcaD2Womh7TIEUANRQooRkpYL4noeGNLqZ+4xaUFmFwg+MIOj4bBKIvOEMjde3DpI1IfVAD0KHCSbZwVjrt2hkn5xgUi3RK3JLjGlIul/L5MnVnluNkyALVrv3e7oU89iFALpnWLdeJsJMwhYJLmKTbsYaI8REbQMvQgPmgO8ns+gk9MUqP9kNlKkA6U79PJMzXeux7ptNnONS/van4l9eKsV/qJCKIYoSAzxf1Y0kxpNMoaE8o4CjHhjCuhLmV8iFTjKMJLG1C+PqU/k/q+ZxbzBWuC5nK1SKOFDkixyRLXHJOKuSSVEmNcHJHHsgTebburUfrxXqdty5Zi5kD8gPW2yfW0JTd</latexit>

mergesort(4, 8)

<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9

<latexit sha1_base64="oc/64oU3gCTtIe1ObPDTIKhgS9o=">AAAB+3icdVBLS0JBFJ5rL7OX2bLNkAQGIveKme6ENi4N8gEqMnc86uDcBzPnRnLxr7RpUUTb/ki7/k3jI6ioDw58fN85nHM+N5RCo21/WImNza3tneRuam//4PAofZxp6SBSHJo8kIHquEyDFD40UaCETqiAea6Etju9XvjtO1BaBP4tzkLoe2zsi5HgDI00SGfiHiL1QI1hnivly/nKxSCdtQu2QblMF8Sp2I4h1WqlWKxSZ2nZdpas0Rik33vDgEce+Mgl07rr2CH2Y6ZQcAnzVC/SEDI+ZWPoGuozD3Q/Xt4+p+dGGdJRoEz5SJfq94mYeVrPPNd0egwn+re3EP/yuhGOKv1Y+GGE4PPVolEkKQZ0EQQdCgUc5cwQxpUwt1I+YYpxNHGlTAhfn9L/SatYcMqFy5tStlZfx5Ekp+SM5IhDrkiN1EmDNAkn9+SBPJFna249Wi/W66o1Ya1nTsgPWG+fW6CTYw==</latexit>

merge(4, 6, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="96zAScVoAjrM9zvndimIxsnaz/A=">AAAB/XicdVDLSgNBEJz1bXzFx83LYBAiSNhsYhJvAS85KpgoJEuYnfTGIbMPZnqFuAR/xYsHRbz6H978G2c1gooWNBRV3XR3ebEUGm37zZqZnZtfWFxazq2srq1v5De3OjpKFIc2j2SkLj2mQYoQ2ihQwmWsgAWehAtvdJL5F9egtIjCcxzH4AZsGApfcIZG6ud30h4iDUANQUcKJ8XqYeOgny/YpeNGzTlyqF2y7bpTqWXEqVedCi0bJUOBTHHaz7/2BhFPAgiRS6Z1t2zH6KZMoeASJrleoiFmfMSG0DU0ZAFoN/24fkL3jTKgfqRMhUg/1O8TKQu0Hgee6QwYXunfXib+5XUT9BtuKsI4QQj55yI/kRQjmkVBB0IBRzk2hHElzK2UXzHFOJrAciaEr0/p/6TjlMq10tFZtdBsTeNYIrtkjxRJmdRJk7TIKWkTTm7IHXkgj9atdW89Wc+frTPWdGab/ID18g7ieZTk</latexit>

mergesort(4, 8)



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="YW8bksrljAGJHpkKlpvmJi4htFk=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUJPSEEJNbwIveIphESELo6VSSJj0L3TVCHIK/4sWDIl79D2/+jZ1FUNEHBY/3qqiq50VKGmTsw1lYXFpeWU2tpdc3Nre2Mzu7dRPGWkBNhCrUNx43oGQANZSo4CbSwH1PQcMbnk/8xi1oI8PgGkcRtH3eD2RPCo5W6mT2kxYi9UH3wYQax8fstHTSyWRZjlkUi3RC3BJzLSmXS/l8mbpTi7EsmaPayby3uqGIfQhQKG5M02URthOuUQoF43QrNhBxMeR9aFoacB9MO5leP6ZHVunSXqhtBUin6veJhPvGjHzPdvocB+a3NxH/8pox9krtRAZRjBCI2aJerCiGdBIF7UoNAtXIEi60tLdSMeCaC7SBpW0IX5/S/0k9n3OLucJVIVu5nMeRIgfkkBwTl5yRCrkgVVIjgtyRB/JEnp1759F5cV5nrQvOfGaP/IDz9gnQtJTZ</latexit>

mergesort(0, 8)

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

<latexit sha1_base64="je1UsHBUKZZ+Yara4YL/BMKHGsY=">AAAB+3icdVDLSgNBEJz1GeMr6tHLYBAUQpgNMW5ugpccFUwMJEuYnXSSwdkHM71iWPIrXjwo4tUf8ebfOIkRVLSgoajqprsrSJQ0yNi7s7C4tLyymlvLr29sbm0XdnZbJk61gKaIVazbATegZARNlKignWjgYaDgOrg5n/rXt6CNjKMrHCfgh3wYyYEUHK3UK+xmXUQagh7C5IiVqiXvuFcosjKzqNXolLgecy2p171KpU7dmcVYkcxx0Su8dfuxSEOIUChuTMdlCfoZ1yiFgkm+mxpIuLjhQ+hYGvEQjJ/Nbp/QQ6v06SDWtiKkM/X7RMZDY8ZhYDtDjiPz25uKf3mdFAeen8koSREi8blokCqKMZ0GQftSg0A1toQLLe2tVIy45gJtXHkbwten9H/SqpTdWvnkslo8a8zjyJF9ckCOiEtOyRlpkAvSJILckXvySJ6cifPgPDsvn60Lznxmj/yA8/oBUm6TXQ==</latexit>

merge(0, 4, 8)

For mergesort to be stable the merge algorithm needs to put equal 
values from the left subproblem before those from the right subproblem.



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3

Now the algorithm finishes, and the vector is sorted.

<latexit sha1_base64="UAnxm/R1OLNPWdcA2mvUirhpa1U=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxAUZJiMZvEW8JKjgtFAMoSeTiU26VnorhHiEPwVLx4U8ep/ePNv7DERVPRBweO9Kqrq+bEUGh3n3ZqZnZtfWMwt5ZdXVtfWCxublzpKFIcmj2SkWj7TIEUITRQooRUrYIEv4cofnmb+1Q0oLaLwAkcxeAEbhKIvOEMjdQvbaQeRBqAGoCOF433nsHbQLRQd+6RWccsudWzHqbpHlYy41WP3iJaMkqFIpjjrFt46vYgnAYTIJdO6XXJi9FKmUHAJ43wn0RAzPmQDaBsasgC0l35eP6Z7RunRfqRMhUg/1e8TKQu0HgW+6QwYXuvfXib+5bUT7Ne8VIRxghDyyaJ+IilGNIuC9oQCjnJkCONKmFspv2aKcTSB5U0IX5/S/8mla5cqdvn8uFhvTOPIkR2yS/ZJiVRJnTTIGWkSTm7JPXkkT9ad9WA9Wy+T1hlrOrNFfsB6/QDcXZTg</latexit>

mergesort(0, 8)



Quicksort



Quicksort

Quicksort is one of the most widely used sorting algorithms in practice.

Like mergesort, quicksort is a divide and conquer algorithm.

The average-case running time, however, is                 .
<latexit sha1_base64="73IQiEOhuY+/vPnoJfLUeaRKaSg=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2FXfB0DXryIEcwDNkuYncwmQ2ZnlpleISz5DC8eFPHq13jzb5wke9DEgoaiqpvurjAR3IDrfjuFldW19Y3iZmlre2d3r7x/0DIq1ZQ1qRJKd0JimOCSNYGDYJ1EMxKHgrXD0c3Ubz8xbbiSjzBOWBCTgeQRpwSs5N9XJe4KNcDytFeuuDV3BrxMvJxUUI5Gr/zV7SuaxkwCFcQY33MTCDKigVPBJqVualhC6IgMmG+pJDEzQTY7eYJPrNLHkdK2JOCZ+nsiI7Ex4zi0nTGBoVn0puJ/np9CdB1kXCYpMEnni6JUYFB4+j/uc80oiLElhGpub8V0SDShYFMq2RC8xZeXSeus5l3WLh7OK/W7PI4iOkLHqIo8dIXq6BY1UBNRpNAzekVvDjgvzrvzMW8tOPnMIfoD5/MHzZ2QVw==</latexit>

O(n log n)

Its worst-case running time is           .
<latexit sha1_base64="W7AINoE1WPP5Ph2jA5viWbWy7Sc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2E3+DoGvHgRIuQFmzXMTibJkNmZZaZXCEs+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K4wFN+C6305ubX1jcyu/XdjZ3ds/KB4etYxKNGVNqoTSnZAYJrhkTeAgWCfWjEShYO1wfDvz209MG65kAyYxCyIylHzAKQEr+d3GiAEpy8fqea9YcivuHHiVeBkpoQz1XvGr21c0iZgEKogxvufGEKREA6eCTQvdxLCY0DEZMt9SSSJmgnR+8hSfWaWPB0rbkoDn6u+JlETGTKLQdkYERmbZm4n/eX4Cg5sg5TJOgEm6WDRIBAaFZ//jPteMgphYQqjm9lZMR0QTCjalgg3BW355lbSqFe+qcvlwUardZ3Hk0Qk6RWXkoWtUQ3eojpqIIoWe0St6c8B5cd6dj0VrzslmjtEfOJ8/PJuQng==</latexit>

⇥(n2)

Quick sort is comparison based and in place, but not stable.



Quicksort

Step 1: Choose a pivot.  Let’s take           .

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

0 1 2 3 4 5 6 7
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

<latexit sha1_base64="dV2TaqxUlivWRYUqIE+aIiDkvR4=">AAAB83icbVDJSgNBEO2JW4xb1KOXxiB4CjPidgx48SJEMAvMDKGnU5M06VnorgmEIb/hxYMiXv0Zb/6NnWQOmvig4PFeFVX1glQKjbb9bZXW1jc2t8rblZ3dvf2D6uFRWyeZ4tDiiUxUN2AapIihhQIldFMFLAokdILR3czvjEFpkcRPOEnBj9ggFqHgDI3k5R4iHQOfurbfq9bsuj0HXSVOQWqkQLNX/fL6Cc8iiJFLprXr2Cn6OVMouIRpxcs0pIyP2ABcQ2MWgfbz+c1TemaUPg0TZSpGOld/T+Qs0noSBaYzYjjUy95M/M9zMwxv/VzEaYYQ88WiMJMUEzoLgPaFAo5yYgjjSphbKR8yxTiamComBGf55VXSvqg71/Wrx8ta46GIo0xOyCk5Jw65IQ1yT5qkRThJyTN5JW9WZr1Y79bHorVkFTPH5A+szx+8vZGJ</latexit>

vec[0]



Partition

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

Step 2: Partition—put the pivot in a position such that 

everything to the left is      the pivot
<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit>

everything to the right is      the pivot
<latexit sha1_base64="Hh0Af0LTR2pTDKdWF0O3PXXOijo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroD7JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3qX1Yv780rtLo+jCEdwDKfgwRXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz9Cj43V</latexit>�

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition



Partition

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

Step 2: Partition

The pivot is now in a valid final position for a sorted array.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition



Recurse

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

Step 3: Recursively use quicksort to sort the portion to the left of the pivot 
and to the right of the pivot.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition

<latexit sha1_base64="Zbg+ptqFo8q+yG6fisr6RnefO6I=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKu+DoGvHgRIpgHJEuYncwmQ2Zn15keIS75Ei8eFPHqp3jzb5wke9DEgoaiqpvurjAVXIPnfTuFldW19Y3iZmlre2e37O7tN3ViFGUNmohEtUOimeCSNYCDYO1UMRKHgrXC0fXUbz0ypXki72GcsiAmA8kjTglYqeeWsy4AfjCcjnSiYNJzK17VmwEvEz8nFZSj3nO/uv2EmphJoIJo3fG9FIKMKOBUsEmpazRLCR2RAetYKknMdJDNDp/gY6v0cZQoWxLwTP09kZFY63Ec2s6YwFAvelPxP69jILoKMi5TA0zS+aLICAwJnqaA+1wxCmJsCaGK21sxHRJFKNisSjYEf/HlZdI8rfoX1fO7s0rtNo+jiA7RETpBPrpENXSD6qiBKDLoGb2iN+fJeXHenY95a8HJZw7QHzifP1lvk5c=</latexit>

quicksort
<latexit sha1_base64="Zbg+ptqFo8q+yG6fisr6RnefO6I=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKu+DoGvHgRIpgHJEuYncwmQ2Zn15keIS75Ei8eFPHqp3jzb5wke9DEgoaiqpvurjAVXIPnfTuFldW19Y3iZmlre2e37O7tN3ViFGUNmohEtUOimeCSNYCDYO1UMRKHgrXC0fXUbz0ypXki72GcsiAmA8kjTglYqeeWsy4AfjCcjnSiYNJzK17VmwEvEz8nFZSj3nO/uv2EmphJoIJo3fG9FIKMKOBUsEmpazRLCR2RAetYKknMdJDNDp/gY6v0cZQoWxLwTP09kZFY63Ec2s6YwFAvelPxP69jILoKMi5TA0zS+aLICAwJnqaA+1wxCmJsCaGK21sxHRJFKNisSjYEf/HlZdI8rfoX1fO7s0rtNo+jiA7RETpBPrpENXSD6qiBKDLoGb2iN+fJeXHenY95a8HJZw7QHzifP1lvk5c=</latexit>

quicksort



Divide And Conquer
Divide: Two subproblems

Create/Complete/Combine:

Sort the elements to the left of the pivot element.

Sort the elements to the right of the pivot element.

Create: The main work in quicksort is to create the subproblems.

This is done with the                    function.
<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition



Divide And Conquer

Create/Complete/Combine:

Complete/Combine: No work to be done!

Divide: Two subproblems

Sort the elements to the left of the pivot element.

Sort the elements to the right of the pivot element.



Partition

The main work of quicksort is in the partition function.

The partition function creates the subproblems.

Let’s look at the signature of the partition function:

We take two iterators which define the half-closed interval where we work.

We return an iterator which points to final position of the pivot.



Partition

The input iterators define a half-closed interval—we want to partition the 
elements in this interval.

We use            as the pivot element, in this case 3.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="EQ91uesKHDKBUu6LWJ3buEMrECk=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMgHsKu+DoGvOQYwTwgG8LsZDYZMju7zPQKYclvePGgiFd/xpt/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD/z209cGxGrR5wkvBfRoRKhYBSt5F9kPiIJ+FCoab9ccavuHGSVeDmpQI5Gv/zlD2KWRlwhk9SYrucm2MuoRsEkn5b81PCEsjEd8q6likbc9LL5zVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDO96mVBJilyxxaIwlQRjMguADITmDOXEEsq0sLcSNqKaMrQxlWwI3vLLq6R1WfVuqtcPV5VaPY+jCCdwCufgwS3UoA4NaAKDBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx/GHJGN</latexit>⇤begin



2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3
<latexit sha1_base64="SQFSn49BYs2PTfFJtSRRKQCaSEw=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZSW8yZGZ3mekNhCVf4cWDIl79HG/+jZNkDxotaCiquunuChIpDLrul1NYWV1b3yhulra2d3b3yvsHTROnmkODxzLW7YAZkCKCBgqU0E40MBVIaAWjm5nfGoM2Io4ecJKAr9ggEqHgDK30mHUR6Rj4tFeuuFV3DvqXeDmpkBz1Xvmz2495qiBCLpkxHc9N0M+YRsElTEvd1EDC+IgNoGNpxBQYP5sfPKUnVunTMNa2IqRz9edExpQxExXYTsVwaJa9mfif10kxvPYzESUpQsQXi8JUUozp7HvaFxo4yokljGthb6V8yDTjaDMq2RC85Zf/kuZZ1busXtyfV2p3eRxFckSOySnxyBWpkVtSJw3CiSJP5IW8Otp5dt6c90VrwclnDskvOB/f4mmQgw==</latexit>vec

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

return iterator to 
final pivot position

before partition

after partition

Partition can be done in place in time                           .
<latexit sha1_base64="2Ze0Is8yzYWe3jKng30kRx+j+g4=">AAACCHicbZC7SgNBFIZn4y3GW9TSwsEgxMKwK97KgI2NECE3SEKYnZwkQ2Znl5mzQlhS2vgqNhaK2PoIdr6Nk0uhiT8MfPznHM6c34+kMOi6305qaXlldS29ntnY3Nreye7uVU0Yaw4VHspQ131mQAoFFRQooR5pYIEvoeYPbsb12gNoI0JVxmEErYD1lOgKztBa7exhs9wHZPmkiUhBdUb0lE7Yh55Qo5N2NucW3InoIngzyJGZSu3sV7MT8jgAhVwyYxqeG2ErYRoFlzDKNGMDEeMD1oOGRcUCMK1kcsiIHlunQ7uhtk8hnbi/JxIWGDMMfNsZMOyb+drY/K/WiLF73UqEimIExaeLurGkGNJxKrQjNHCUQwuMa2H/SnmfacbRZpexIXjzJy9C9azgXRYu7s9zxbtZHGlyQI5InnjkihTJLSmRCuHkkTyTV/LmPDkvzrvzMW1NObOZffJHzucPYLCY+g==</latexit>

⇥(end� begin)



Quicksort
Let’s set the implementation of partition aside for the moment and see how 
to finish writing quicksort.

base case: vector of size zero or 
one is already sorted.



Quicksort
Let’s set the implementation of partition aside for the moment and see how 
to finish writing quicksort.

create the subproblems.

                  puts the pivot in its 
correct location, pointed to 
by               .

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition

<latexit sha1_base64="iCOCRa4gz6YZnQomYd+bHm5q98o=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAix6ECOYByRJmJ5NkyOzsOtMbCEu+w4sHRbz6Md78GyfJHjSxoKGo6qa7K4ilMOi6305uZXVtfSO/Wdja3tndK+4f1E2UaMZrLJKRbgbUcCkUr6FAyZux5jQMJG8Ew5up3xhxbUSkHnEccz+kfSV6glG0kp+2EUksRhHe4aRTLLlldwayTLyMlCBDtVP8ancjloRcIZPUmJbnxuinVKNgkk8K7cTwmLIh7fOWpYqG3Pjp7OgJObFKl/QibUshmam/J1IaGjMOA9sZUhyYRW8q/ue1Euxd+6lQcYJcsfmiXiIJRmSaAOkKzRnKsSWUaWFvJWxANWVocyrYELzFl5dJ/azsXZYvHs5LlfssjjwcwTGcggdXUIFbqEINGDzBM7zCmzNyXpx352PemnOymUP4A+fzBxekklw=</latexit>

pivotIt



Quicksort
Let’s set the implementation of partition aside for the moment and see how 
to finish writing quicksort.

create the subproblems.

<latexit sha1_base64="9+AJb0c5tsRuNkpFLltVJ/WAU8E=">AAAB9HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx4ibcIZoFkCD2dnqRJT8/YXRMIQ77DiwdFvPox3vwbO8tBEx8UPN6roqpekEhh0HW/ndza+sbmVn67sLO7t39QPDxqmDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyGd1O/OeLaiFg94jjhfkT7SoSCUbSSn3UQSSJGMd7jpFssuWV3BrJKvAUpwQK1bvGr04tZGnGFTFJj2p6boJ9RjYJJPil0UsMTyoa0z9uWKhpx42ezoyfkzCo9EsbalkIyU39PZDQyZhwFtjOiODDL3lT8z2unGN76mVBJilyx+aIwlQRjMk2A9ITmDOXYEsq0sLcSNqCaMrQ5FWwI3vLLq6RxUfauy1cPl6VKdRFHHk7gFM7BgxuoQBVqUAcGT/AMr/DmjJwX5935mLfmnMXMMfyB8/kDFiOSVw==</latexit>

pivotIt

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit> <latexit sha1_base64="Hh0Af0LTR2pTDKdWF0O3PXXOijo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroD7JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3qX1Yv780rtLo+jCEdwDKfgwRXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz9Cj43V</latexit>�



Quicksort
Let’s set the implementation of partition aside for the moment and see how 
to finish writing quicksort.

recursively solve left subproblem.

<latexit sha1_base64="9+AJb0c5tsRuNkpFLltVJ/WAU8E=">AAAB9HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx4ibcIZoFkCD2dnqRJT8/YXRMIQ77DiwdFvPox3vwbO8tBEx8UPN6roqpekEhh0HW/ndza+sbmVn67sLO7t39QPDxqmDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyGd1O/OeLaiFg94jjhfkT7SoSCUbSSn3UQSSJGMd7jpFssuWV3BrJKvAUpwQK1bvGr04tZGnGFTFJj2p6boJ9RjYJJPil0UsMTyoa0z9uWKhpx42ezoyfkzCo9EsbalkIyU39PZDQyZhwFtjOiODDL3lT8z2unGN76mVBJilyx+aIwlQRjMk2A9ITmDOXYEsq0sLcSNqCaMrQ5FWwI3vLLq6RxUfauy1cPl6VKdRFHHk7gFM7BgxuoQBVqUAcGT/AMr/DmjJwX5935mLfmnMXMMfyB8/kDFiOSVw==</latexit>

pivotIt

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit> <latexit sha1_base64="Hh0Af0LTR2pTDKdWF0O3PXXOijo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroD7JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3qX1Yv780rtLo+jCEdwDKfgwRXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz9Cj43V</latexit>�

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin



Quicksort
Let’s set the implementation of partition aside for the moment and see how 
to finish writing quicksort.

recursively solve right subproblem.

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit> <latexit sha1_base64="Hh0Af0LTR2pTDKdWF0O3PXXOijo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroD7JUrbtWdgSwTLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZATq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcX/vE5qwms/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/HlZdI8q3qX1Yv780rtLo+jCEdwDKfgwRXU4Bbq0AAGA3iGV3hzhPPivDsf89aCk88cwh84nz9Cj43V</latexit>�

<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end
<latexit sha1_base64="uUsgFFFj+8+IiY91M1jS7VOcyIA=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAIghB2xdcx4CXeIpgHJEuYnUySIbMzy0xvIC75Ei8eFPHqp3jzb5wke9DEgoaiqpvurjAW3IDnfTu5tfWNza38dmFnd2+/6B4cNoxKNGV1qoTSrZAYJrhkdeAgWCvWjEShYM1wdDfzm2OmDVfyESYxCyIykLzPKQErdd1i2gHAMR8ruIfpud91S17ZmwOvEj8jJZSh1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsGmhkxgWEzoiA9a2VJKImSCdHz7Fp1bp4b7StiTgufp7IiWRMZMotJ0RgaFZ9mbif147gf5tkHIZJ8AkXSzqJwKDwrMUcI9rRkFMLCFUc3srpkOiCQWbVcGG4C+/vEoaF2X/unz1cFmqVLM48ugYnaAz5KMbVEFVVEN1RFGCntErenOenBfn3flYtOacbOYI/YHz+QNuEpL4</latexit>

pivotIt+ 1



Quicksort: Running Time



Quicksort: Running Time
Let’s assume we are sorting a vector where all elements are distinct.



Quicksort: Running Time
Let’s assume we are sorting a vector where all elements are distinct.

Let           be the time to sort a vector of size     with quicksort when we 
always pick the perfect pivot.

<latexit sha1_base64="Mw8ZgGLQBDn5wsHGBqTuk69abUA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoMQL2FXfB0DXrwIEfKCZAmzk9lkyMzsMjMrhCW/4MWDIl79IW/+jbPJHjSxoKGo6qa7K4g508Z1v53C2vrG5lZxu7Szu7d/UD48ausoUYS2SMQj1Q2wppxJ2jLMcNqNFcUi4LQTTO4yv/NElWaRbJppTH2BR5KFjGCTSc2qPB+UK27NnQOtEi8nFcjRGJS/+sOIJIJKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepRILqv10fusMnVlliMJI2ZIGzdXfEykWWk9FYDsFNmO97GXif14vMeGtnzIZJ4ZKslgUJhyZCGWPoyFTlBg+tQQTxeytiIyxwsTYeEo2BG/55VXSvqh517Wrx8tK/SGPowgncApV8OAG6nAPDWgBgTE8wyu8OcJ5cd6dj0VrwclnjuEPnM8fSD6Nyg==</latexit>

T (n) <latexit sha1_base64="s2m05TvMYiAG2MCHVK/tdSIgrWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZKddkrld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeV7xriqX9Yty9T6PowDHcAJn4ME1VOEOatAABgjP8ApvzqPz4rw7H/PWFSefOYI/cD5/AN2gjQc=</latexit>n

The perfect pivot makes the two subproblems (nearly) equal in size. 



Quicksort: Running Time
Let’s assume we are sorting a vector where all elements are distinct.

Let           be the time to sort a vector of size     with quicksort when we 
always pick the perfect pivot.

<latexit sha1_base64="Mw8ZgGLQBDn5wsHGBqTuk69abUA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoMQL2FXfB0DXrwIEfKCZAmzk9lkyMzsMjMrhCW/4MWDIl79IW/+jbPJHjSxoKGo6qa7K4g508Z1v53C2vrG5lZxu7Szu7d/UD48ausoUYS2SMQj1Q2wppxJ2jLMcNqNFcUi4LQTTO4yv/NElWaRbJppTH2BR5KFjGCTSc2qPB+UK27NnQOtEi8nFcjRGJS/+sOIJIJKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepRILqv10fusMnVlliMJI2ZIGzdXfEykWWk9FYDsFNmO97GXif14vMeGtnzIZJ4ZKslgUJhyZCGWPoyFTlBg+tQQTxeytiIyxwsTYeEo2BG/55VXSvqh517Wrx8tK/SGPowgncApV8OAG6nAPDWgBgTE8wyu8OcJ5cd6dj0VrwclnjuEPnM8fSD6Nyg==</latexit>

T (n) <latexit sha1_base64="s2m05TvMYiAG2MCHVK/tdSIgrWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZKddkrld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeV7xriqX9Yty9T6PowDHcAJn4ME1VOEOatAABgjP8ApvzqPz4rw7H/PWFSefOYI/cD5/AN2gjQc=</latexit>n

The perfect pivot makes the two subproblems (nearly) equal in size. 

<latexit sha1_base64="rPzgDrL0drDMfB3KiPjAP45Jsb8="></latexit>

T (n) = T

✓�
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2

⌫◆
+ T

✓⇠
n� 1

2

⇡◆
+⇥(n)

one subproblem other subproblem partition: 
create subproblems



Quicksort: Running Time
Let           be the time to sort a vector of size     with quicksort when we 
always pick the perfect pivot.

<latexit sha1_base64="Mw8ZgGLQBDn5wsHGBqTuk69abUA=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoMQL2FXfB0DXrwIEfKCZAmzk9lkyMzsMjMrhCW/4MWDIl79IW/+jbPJHjSxoKGo6qa7K4g508Z1v53C2vrG5lZxu7Szu7d/UD48ausoUYS2SMQj1Q2wppxJ2jLMcNqNFcUi4LQTTO4yv/NElWaRbJppTH2BR5KFjGCTSc2qPB+UK27NnQOtEi8nFcjRGJS/+sOIJIJKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepRILqv10fusMnVlliMJI2ZIGzdXfEykWWk9FYDsFNmO97GXif14vMeGtnzIZJ4ZKslgUJhyZCGWPoyFTlBg+tQQTxeytiIyxwsTYeEo2BG/55VXSvqh517Wrx8tK/SGPowgncApV8OAG6nAPDWgBgTE8wyu8OcJ5cd6dj0VrwclnjuEPnM8fSD6Nyg==</latexit>

T (n) <latexit sha1_base64="s2m05TvMYiAG2MCHVK/tdSIgrWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZKddkrld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeV7xriqX9Yty9T6PowDHcAJn4ME1VOEOatAABgjP8ApvzqPz4rw7H/PWFSefOYI/cD5/AN2gjQc=</latexit>n

The perfect pivot makes the two subproblems (nearly) equal in size. 
<latexit sha1_base64="rPzgDrL0drDMfB3KiPjAP45Jsb8="></latexit>

T (n) = T

✓�
n� 1

2

⌫◆
+ T

✓⇠
n� 1

2

⇡◆
+⇥(n)

one subproblem other subproblem partition: 
create subproblems

With                       this has the familiar solution                              .
<latexit sha1_base64="wKEs/rKbZh9uqzJTAzNcmYWCz6c=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBItQN2VGfG2Eghs3YoW+YDqUTJppQzPJkGSEMvQz3LhQxK1f486/MX0stPVAyOGce7n3njDhTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKllqghtEMmlaodYU84EbRhmOG0niuI45LQVDm8nfuuJKs2kqJtRQoMY9wWLGMHGSn697J2iG/Rgv26x5FbcKdAy8eakBHPUusWvTk+SNKbCEI619j03MUGGlWGE03Ghk2qaYDLEfepbKnBMdZBNVx6jE6v0UCSVfcKgqfq7I8Ox1qM4tJUxNgO96E3E/zw/NdF1kDGRpIYKMhsUpRwZiSb3ox5TlBg+sgQTxeyuiAywwsTYlAo2BG/x5GXSPKt4l5WLx/NS9X4eRx6O4BjK4MEVVOEOatAAAhKe4RXeHOO8OO/Ox6w058x7DuEPnM8f8iyPIQ==</latexit>

T (1) = O(1)
<latexit sha1_base64="c982or1tN3xNjHoPak7qpO9pl8s=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIr42QsGNG6FCX9CEMplO2qGTSZi5EUrpxl9x40IRt36GO//GaZuFth64cDjnXu69J0gE1+A431ZuZXVtfSO/Wdja3tnds/cPmjpOFWUNGotYtQOimeCSNYCDYO1EMRIFgrWC4e3Ubz0ypXks6zBKmB+RvuQhpwSM1LWP6iVZxjfYqw8YkJLEnoj7WJa7dtGpODPgZeJmpIgy1Lr2l9eLaRoxCVQQrTuuk4A/Jgo4FWxS8FLNEkKHpM86hkoSMe2PZw9M8KlRejiMlSkJeKb+nhiTSOtRFJjOiMBAL3pT8T+vk0J47Y+5TFJgks4XhanAEONpGrjHFaMgRoYQqri5FdMBUYSCyaxgQnAXX14mzbOKe1m5eDgvVu+zOPLoGJ2gEnLRFaqiO1RDDUTRBD2jV/RmPVkv1rv1MW/NWdnMIfoD6/MHpdKUkw==</latexit>

T (n) = ⇥(n log n)



Pretty Good Pivot
Say a pivot is pretty good when it creates leads to subproblems that 
are both larger than          .

<latexit sha1_base64="NqsJA4RCHLELmZqXcUok15r3hww=">AAAB63icbVDJSgNBEK2JW4xbXG5eGoPgxTgjuBwDHvQiRDALJEPo6XSSJt09Q3ePEIf8ghcFRbx69WO8efRP7Ely0MQHBY/3qqiqF0ScaeO6X05mbn5hcSm7nFtZXVvfyG9uVXUYK0IrJOShqgdYU84krRhmOK1HimIRcFoL+hepX7ujSrNQ3ppBRH2Bu5J1GMEmleSR57byBbfojoBmiTchhdLh0/335cdOuZX/bLZDEgsqDeFY64bnRsZPsDKMcDrMNWNNI0z6uEsblkosqPaT0a1DtG+VNuqEypY0aKT+nkiw0HogAtspsOnpaS8V//Masemc+wmTUWyoJONFnZgjE6L0cdRmihLDB5Zgopi9FZEeVpgYG0/OhuBNvzxLqsdF77R4cmPTuIYxsrALe3AAHpxBCa6gDBUg0IMHeIYXRziPzqvzNm7NOJOZbfgD5/0HuIeRFg==</latexit>

n/10

The solution to this recurrence is still                              .
<latexit sha1_base64="kDx88cKzD8Li9LQaNh0ASjpLI5o=">AAAB+3icbVC7SgNBFJ2Nrxhfa7SzGQxCUhh2BR+NELDQRoyQFyRLmJ3MJkNmZ5aZWTEu+QtrGwtFxM4fsbP0T5wkFpp44MLhnHu59x4/YlRpx/m0UnPzC4tL6eXMyura+oa9ma0pEUtMqlgwIRs+UoRRTqqaakYakSQo9Bmp+/2zkV+/IVJRwSt6EBEvRF1OA4qRNlLbzlbyvABP4VWewxYTXcgLbTvnFJ0x4Cxxf0iutH9/93X+tl1u2x+tjsBxSLjGDCnVdJ1IewmSmmJGhplWrEiEcB91SdNQjkKivGR8+xDuGaUDAyFNcQ3H6u+JBIVKDULfdIZI99S0NxL/85qxDk68hPIo1oTjyaIgZlALOAoCdqgkWLOBIQhLam6FuIckwtrElTEhuNMvz5LaQdE9Kh5emzQuwQRpsAN2QR644BiUwAUogyrA4BY8gCfwbA2tR+vFep20pqyfmS3wB9b7N03Klb8=</latexit>

T (n) = O(n log n)

Now let           be the running time when we always pick a pretty good pivot.
<latexit sha1_base64="RO/sQLX/iePVk0vV287CtiKbSlM=">AAAB63icbVDJSgNBEK2JW4xbXG5eBoMQD4YZweUY8KAXIUI2SIbQ0+lJmnT3DN09QhzyC14UFPHq1Y/x5tE/sSfJQRMfFDzeq6Kqnh8xqrTjfFmZhcWl5ZXsam5tfWNzK7+9U1dhLDGp4ZCFsukjRRgVpKapZqQZSYK4z0jDH1ymfuOOSEVDUdXDiHgc9QQNKEY6lapFcdTJF5ySM4Y9T9wpKZSPn+6/rz72Kp38Z7sb4pgToTFDSrVcJ9JegqSmmJFRrh0rEiE8QD3SMlQgTpSXjG8d2YdG6dpBKE0JbY/V3xMJ4koNuW86OdJ9Neul4n9eK9bBhZdQEcWaCDxZFMTM1qGdPm53qSRYs6EhCEtqbrVxH0mEtYknZ0JwZ1+eJ/WTkntWOr01adzABFnYhwMoggvnUIZrqEANMPThAZ7hxeLWo/VqvU1aM9Z0Zhf+wHr/Adg8kSs=</latexit>

T (n)

We get a recurrence relation like the following:

<latexit sha1_base64="6bvptjKG7MJUxnW7D14F6YDbLuo=">AAACC3icbZDLSgMxFIYz9Vbrbbzs3IQWoUWsM4K3XcGFbsQKvUE7lEyaaUMzmSHJCHXo3o07n6MbF4q49QXcufRNTC+CVg8EPv7/HE7O74aMSmVZH0ZiZnZufiG5mFpaXlldM9c3KjKIBCZlHLBA1FwkCaOclBVVjNRCQZDvMlJ1u2dDv3pDhKQBL6leSBwftTn1KEZKS00zXcryHGwwAjXs21YO7mo6/cYr7TbNjJW3RgX/gj2BTGHv4fbzfLBVbJrvjVaAI59whRmSsm5boXJiJBTFjPRTjUiSEOEuapO6Ro58Ip14dEsf7milBb1A6McVHKk/J2LkS9nzXd3pI9WR095Q/M+rR8o7cWLKw0gRjseLvIhBFcBhMLBFBcGK9TQgLKj+K8QdJBBWOr6UDsGePvkvVA7y9lH+8FqncQnGlQTbIA2ywAbHoAAuQBGUAQZ3YACewLNxbzwaL8bruDVhTGY2wa8y3r4AhaOZWA==</latexit>

T (n)  T (n/10) + T (9n/10) +O(n)



Usually Pretty Good
Always choosing a pretty good pivot is also unrealistic.  Sometimes we 
will have bad pivots.

More realistic is that, say, half the time, we will choose a good pivot.  This still 
leads to an                   time algorithm.

<latexit sha1_base64="Vca2+cmOcLjttiryTbnsBvUslOM=">AAAB83icbVDJSgNBEK2JW4xbXG5eGoMQD4YZweUY8KAXMYJZIDOEnk5P0qSnZ+juEeKQvxAvHhTxqh/jzaN/Ymc5aOKDgsd7VVTV82POlLbtLyszN7+wuJRdzq2srq1v5De3aipKJKFVEvFINnysKGeCVjXTnDZiSXHoc1r3e+dDv35HpWKRuNX9mHoh7ggWMIK1kdzrokAujzpIHKBWvmCX7BHQLHEmpFA+fLj/vvjYqbTyn247IklIhSYcK9V07Fh7KZaaEU4HOTdRNMakhzu0aajAIVVeOrp5gPaN0kZBJE0JjUbq74kUh0r1Q990hlh31bQ3FP/zmokOzryUiTjRVJDxoiDhSEdoGABqM0mJ5n1DMJHM3IpIF0tMtIkpZ0Jwpl+eJbWjknNSOr4xaVzBGFnYhT0oggOnUIZLqEAVCMTwCM/wYiXWk/VqvY1bM9ZkZhv+wHr/AbZ8k+I=</latexit>

O(n log n)



Usually Pretty Good
Always choosing a pretty good pivot is also unrealistic.  Sometimes we 
will have bad pivots.

More realistic is that, say, half the time, we will choose a good pivot.  This still 
leads to an                   time algorithm.

Take     distinct integers and look at the average running time of quicksort 
     over all permutations of them.

Usually the pivots will be pretty good—the average running time of quicksort 
over all possible permutations is                  .

<latexit sha1_base64="x6TSX4mfunyui4zyED58q5LaMJU=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVX8eAFy9ChLwgu4TZSScZMjuzzMwGwpI/8eJBEa/+iTf/xkmyB00saCiquunuihLOtPG8b2dtfWNza7uwU9zd2z84dI+Om1qmikKDSi5VOyIaOBPQMMxwaCcKSBxxaEWj+5nfGoPSTIq6mSQQxmQgWJ9RYqzUdd2gPgRDygIHXA6wuOi6Ja/izYFXiZ+TEspR67pfQU/SNAZhKCdad3wvMWFGlGGUw7QYpBoSQkdkAB1LBYlBh9n88ik+t0oP96WyJQyeq78nMhJrPYkj2xkTM9TL3kz8z+ukpn8XZkwkqQFBF4v6KcdG4lkMuMcUUMMnlhCqmL0V0yFRhBobVtGG4C+/vEqalxX/pnL9dFWqPuZxFNApOkNl5KNbVEUPqIYaiKIxekav6M3JnBfn3flYtK45+cwJ+gPn8wck5JK9</latexit>

⇥(n log n)

<latexit sha1_base64="s2m05TvMYiAG2MCHVK/tdSIgrWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZKddkrld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeV7xriqX9Yty9T6PowDHcAJn4ME1VOEOatAABgjP8ApvzqPz4rw7H/PWFSefOYI/cD5/AN2gjQc=</latexit>n
<latexit sha1_base64="ZN2FQk7Bu2nvwwag/egDGaTY8ig=">AAAB6XicbVDLSgNBEOz1GeMr6tHLaBA8hV3xdQx48SJEMQ9IljA7mU2GzM4uM71CWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dQSKFQdf9dpaWV1bX1gsbxc2t7Z3d0t5+w8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJn4zSeujYjVI44S7ke0r0QoGEUrPaijbqnsVtwpyCLxclKGHLVu6avTi1kacYVMUmPanpugn1GNgkk+LnZSwxPKhrTP25YqGnHjZ9NLx+TEKj0SxtqWQjJVf09kNDJmFAW2M6I4MPPeRPzPa6cYXvuZUEmKXLHZojCVBGMyeZv0hOYM5cgSyrSwtxI2oJoytOEUbQje/MuLpHFW8S4rF/fn5epdHkcBDuEYTsGDK6jCLdSgDgxCeIZXeHOGzovz7nzMWpecfOYA/sD5/AE1BY0y</latexit>

n!

<latexit sha1_base64="Vca2+cmOcLjttiryTbnsBvUslOM=">AAAB83icbVDJSgNBEK2JW4xbXG5eGoMQD4YZweUY8KAXMYJZIDOEnk5P0qSnZ+juEeKQvxAvHhTxqh/jzaN/Ymc5aOKDgsd7VVTV82POlLbtLyszN7+wuJRdzq2srq1v5De3aipKJKFVEvFINnysKGeCVjXTnDZiSXHoc1r3e+dDv35HpWKRuNX9mHoh7ggWMIK1kdzrokAujzpIHKBWvmCX7BHQLHEmpFA+fLj/vvjYqbTyn247IklIhSYcK9V07Fh7KZaaEU4HOTdRNMakhzu0aajAIVVeOrp5gPaN0kZBJE0JjUbq74kUh0r1Q990hlh31bQ3FP/zmokOzryUiTjRVJDxoiDhSEdoGABqM0mJ5n1DMJHM3IpIF0tMtIkpZ0Jwpl+eJbWjknNSOr4xaVzBGFnYhT0oggOnUIZLqEAVCMTwCM/wYiXWk/VqvY1bM9ZkZhv+wHr/AbZ8k+I=</latexit>

O(n log n)



Quicksort: Worst Case
In the worst case quicksort can take time           .

<latexit sha1_base64="W7AINoE1WPP5Ph2jA5viWbWy7Sc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2E3+DoGvHgRIuQFmzXMTibJkNmZZaZXCEs+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K4wFN+C6305ubX1jcyu/XdjZ3ds/KB4etYxKNGVNqoTSnZAYJrhkTeAgWCfWjEShYO1wfDvz209MG65kAyYxCyIylHzAKQEr+d3GiAEpy8fqea9YcivuHHiVeBkpoQz1XvGr21c0iZgEKogxvufGEKREA6eCTQvdxLCY0DEZMt9SSSJmgnR+8hSfWaWPB0rbkoDn6u+JlETGTKLQdkYERmbZm4n/eX4Cg5sg5TJOgEm6WDRIBAaFZ//jPteMgphYQqjm9lZMR0QTCjalgg3BW355lbSqFe+qcvlwUardZ3Hk0Qk6RWXkoWtUQ3eojpqIIoWe0St6c8B5cd6dj0VrzslmjtEfOJ8/PJuQng==</latexit>

⇥(n2)

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Ha2Y/9N4SCui4+Th4FiKn6qDXDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga8eBESMA9IljA76SRjZmeXmVkhLPkCLx4U8eonefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7bxbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8VMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl76p8WbsoVe6zOPJwBMdwCh5cQwXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A4Q0jMw=</latexit>

3
<latexit sha1_base64="ZIGCkobtKO4ucDl8oGRok6ojL+o=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBLx61jw4kWoYD+gDWWznbRrN5uwuxFK6C/w4kHx6m/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnnb3dnd2z+ouIctnWSKYZMlIlGdkGoUXGLTcCOwkyqkcSiwHY5vZ377GZXmiXw0kxSDmA4ljzijxkoPF/1K1at5c5BV4hekCgUa/cpXb5CwLEZpmKBad30vNUFOleFM4NTtZRpTysZ0iF1LJY1RB/n80Ck5tcqARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroJci7TzKBki0VRJohJyOxrMuAKmRETSyhT3N5K2IgqyozNxrUh+Msvr5LWec2/ql1W6/dFGGU4hhM4Ax+uoQ530IAmMEB4gTd4d56cV+dj0Vhyiokj+APn8wcbJIuj</latexit>

4
<latexit sha1_base64="GSZoWLm8wrPjWBTEPXf9TmmPonI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2VK/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4c8jM4=</latexit>

5
<latexit sha1_base64="ZnedbqDzz7hj7Hr10/6b3ROt8jw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7FXKV/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4jAjM8=</latexit>

6
<latexit sha1_base64="wOFiavVKjedEEzuuuy3wZMQTlI4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKGo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDClThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4pEjNA=</latexit>

7
<latexit sha1_base64="yeU8Ti2q09HJnUWPDv+G+3IBado=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXrwICZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVK/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJK/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDG6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCLyIzR</latexit>

8

A bad case for our version of quicksort is when the vector is already sorted.

<latexit sha1_base64="k2Q4WMzE3SVU2rk4RrR2wAC5P7w=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMhszvLTG8gLPkMLx4U8erXePNvnCR70MSChqKqm+6uIJHCoOt+O4WNza3tneJuaW//4PCofHzSMirVjDeZkkp3Amq4FDFvokDJO4nmNAokbwfjh7nfnnBthIqfcJpwP6LDWISCUbRSN+shkkRMFM765YpbdRcg68TLSQVyNPrlr95AsTTiMTJJjel6boJ+RjUKJvms1EsNTygb0yHvWhrTiBs/W5w8IxdWGZBQaVsxkoX6eyKjkTHTKLCdEcWRWfXm4n9eN8Xw3s9EnKTIY7ZcFKaSoCLz/8lAaM5QTi2hTAt7K2EjqilDm1LJhuCtvrxOWldV77Z683hdqdXzOIpwBudwCR7cQQ3q0IAmMFDwDK/w5qDz4rw7H8vWgpPPnMIfOJ8/pHeRhg==</latexit>

pivot
<latexit sha1_base64="+UfkLlI/doYlSIAGJssdh14SOUU=">AAAB+HicbVDLSgMxFL1TX7U+OurSTbAIrsqM+FoW3HRZwdZCO5RMmmlDMw+SO0Id+iVuXCji1k9x59+YaWehrQcCh3PuSXKPn0ih0XG+rdLa+sbmVnm7srO7t1+1Dw47Ok4V420Wy1h1faq5FBFvo0DJu4niNPQlf/Ant7n/8MiVFnF0j9OEeyEdRSIQjKKRBnY16yOShCqTNcJsYNecujMHWSVuQWpQoDWwv/rDmKUhj5BJqnXPdRL0svxCJvms0k81Tyib0BHvGRrRkGsvm398Rk6NMiRBrMyJkMzV34mMhlpPQ99MhhTHetnLxf+8XorBjZeJKEmRR2zxUJBKgjHJWyBDoThDOTWEMmVWZ4SNqaIMTVcVU4K7vPIq6ZzX3av65d1FrdEs6ijDMZzAGbhwDQ1oQgvawCCFZ3iFN+vJerHerY/FaMkqMkfwB9bnD0cak4c=</latexit>

partition (time                )

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Ha2Y/9N4SCui4+Th4FiKn6qDXDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga8eBESMA9IljA76SRjZmeXmVkhLPkCLx4U8eonefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7bxbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8VMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl76p8WbsoVe6zOPJwBMdwCh5cQwXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A4Q0jMw=</latexit>

3
<latexit sha1_base64="ZIGCkobtKO4ucDl8oGRok6ojL+o=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBLx61jw4kWoYD+gDWWznbRrN5uwuxFK6C/w4kHx6m/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnnb3dnd2z+ouIctnWSKYZMlIlGdkGoUXGLTcCOwkyqkcSiwHY5vZ377GZXmiXw0kxSDmA4ljzijxkoPF/1K1at5c5BV4hekCgUa/cpXb5CwLEZpmKBad30vNUFOleFM4NTtZRpTysZ0iF1LJY1RB/n80Ck5tcqARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroJci7TzKBki0VRJohJyOxrMuAKmRETSyhT3N5K2IgqyozNxrUh+Msvr5LWec2/ql1W6/dFGGU4hhM4Ax+uoQ530IAmMEB4gTd4d56cV+dj0Vhyiokj+APn8wcbJIuj</latexit>

4
<latexit sha1_base64="GSZoWLm8wrPjWBTEPXf9TmmPonI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2VK/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4c8jM4=</latexit>

5
<latexit sha1_base64="ZnedbqDzz7hj7Hr10/6b3ROt8jw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7FXKV/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4jAjM8=</latexit>

6
<latexit sha1_base64="wOFiavVKjedEEzuuuy3wZMQTlI4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKGo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDClThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4pEjNA=</latexit>

7
<latexit sha1_base64="yeU8Ti2q09HJnUWPDv+G+3IBado=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXrwICZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVK/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJK/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDG6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCLyIzR</latexit>

8

Left subproblem has size 0, right subproblem has size          .
<latexit sha1_base64="962t8y5BraqsbxF8YIyp1koCye8=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBC8GHbF1zHgxYsQ0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut7O0vLK6tl7YKG5ube/slvb2GzpOFcM6i0WsWgHVKLjEuuFGYCtRSKNAYDMY3kz85hMqzWP5aEYJ+hHtSx5yRo2VHuSp1y2V3Yo7BVkkXk7KkKPWLX11ejFLI5SGCap123MT42dUGc4EjoudVGNC2ZD2sW2ppBFqP5ueOibHVumRMFa2pCFT9fdERiOtR1FgOyNqBnrem4j/ee3UhNd+xmWSGpRstihMBTExmfxNelwhM2JkCWWK21sJG1BFmbHpFG0I3vzLi6RxVvEuKxf35+XqXR5HAQ7hCE7Agyuowi3UoA4M+vAMr/DmCOfFeXc+Zq1LTj5zAH/gfP4AtvqNeQ==</latexit>

n� 1

<latexit sha1_base64="1wj3dzbKWd9/aIbyI5u5Q7I0k9g=">AAAB8nicbVDLSgNBEJz1GeMr6tHLYBDiwbArvo4BL16ECHnBZgmzk9lkyOzMMtMrhCWf4cWDIl79Gm/+jZNkD5pY0FBUddPdFSaCG3Ddb2dldW19Y7OwVdze2d3bLx0ctoxKNWVNqoTSnZAYJrhkTeAgWCfRjMShYO1wdDf1209MG65kA8YJC2IykDzilICV/G5jyIBU5Ll31iuV3ao7A14mXk7KKEe9V/rq9hVNYyaBCmKM77kJBBnRwKlgk2I3NSwhdEQGzLdUkpiZIJudPMGnVunjSGlbEvBM/T2RkdiYcRzazpjA0Cx6U/E/z08hug0yLpMUmKTzRVEqMCg8/R/3uWYUxNgSQjW3t2I6JJpQsCkVbQje4svLpHVR9a6rV4+X5dpDHkcBHaMTVEEeukE1dI/qqIkoUugZvaI3B5wX5935mLeuOPnMEfoD5/MH8GGQbA==</latexit>

⇥(n� 1)



Quicksort: Worst Case

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Ha2Y/9N4SCui4+Th4FiKn6qDXDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga8eBESMA9IljA76SRjZmeXmVkhLPkCLx4U8eonefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7bxbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8VMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl76p8WbsoVe6zOPJwBMdwCh5cQwXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A4Q0jMw=</latexit>

3
<latexit sha1_base64="ZIGCkobtKO4ucDl8oGRok6ojL+o=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBLx61jw4kWoYD+gDWWznbRrN5uwuxFK6C/w4kHx6m/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnnb3dnd2z+ouIctnWSKYZMlIlGdkGoUXGLTcCOwkyqkcSiwHY5vZ377GZXmiXw0kxSDmA4ljzijxkoPF/1K1at5c5BV4hekCgUa/cpXb5CwLEZpmKBad30vNUFOleFM4NTtZRpTysZ0iF1LJY1RB/n80Ck5tcqARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroJci7TzKBki0VRJohJyOxrMuAKmRETSyhT3N5K2IgqyozNxrUh+Msvr5LWec2/ql1W6/dFGGU4hhM4Ax+uoQ530IAmMEB4gTd4d56cV+dj0Vhyiokj+APn8wcbJIuj</latexit>

4
<latexit sha1_base64="GSZoWLm8wrPjWBTEPXf9TmmPonI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2VK/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4c8jM4=</latexit>

5
<latexit sha1_base64="ZnedbqDzz7hj7Hr10/6b3ROt8jw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7FXKV/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4jAjM8=</latexit>

6
<latexit sha1_base64="wOFiavVKjedEEzuuuy3wZMQTlI4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKGo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDClThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4pEjNA=</latexit>

7
<latexit sha1_base64="yeU8Ti2q09HJnUWPDv+G+3IBado=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXrwICZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVK/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJK/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDG6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCLyIzR</latexit>

8

<latexit sha1_base64="k2Q4WMzE3SVU2rk4RrR2wAC5P7w=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMhszvLTG8gLPkMLx4U8erXePNvnCR70MSChqKqm+6uIJHCoOt+O4WNza3tneJuaW//4PCofHzSMirVjDeZkkp3Amq4FDFvokDJO4nmNAokbwfjh7nfnnBthIqfcJpwP6LDWISCUbRSN+shkkRMFM765YpbdRcg68TLSQVyNPrlr95AsTTiMTJJjel6boJ+RjUKJvms1EsNTygb0yHvWhrTiBs/W5w8IxdWGZBQaVsxkoX6eyKjkTHTKLCdEcWRWfXm4n9eN8Xw3s9EnKTIY7ZcFKaSoCLz/8lAaM5QTi2hTAt7K2EjqilDm1LJhuCtvrxOWldV77Z683hdqdXzOIpwBudwCR7cQQ3q0IAmMFDwDK/w5qDz4rw7H8vWgpPPnMIfOJ8/pHeRhg==</latexit>

pivot
<latexit sha1_base64="+UfkLlI/doYlSIAGJssdh14SOUU=">AAAB+HicbVDLSgMxFL1TX7U+OurSTbAIrsqM+FoW3HRZwdZCO5RMmmlDMw+SO0Id+iVuXCji1k9x59+YaWehrQcCh3PuSXKPn0ih0XG+rdLa+sbmVnm7srO7t1+1Dw47Ok4V420Wy1h1faq5FBFvo0DJu4niNPQlf/Ant7n/8MiVFnF0j9OEeyEdRSIQjKKRBnY16yOShCqTNcJsYNecujMHWSVuQWpQoDWwv/rDmKUhj5BJqnXPdRL0svxCJvms0k81Tyib0BHvGRrRkGsvm398Rk6NMiRBrMyJkMzV34mMhlpPQ99MhhTHetnLxf+8XorBjZeJKEmRR2zxUJBKgjHJWyBDoThDOTWEMmVWZ4SNqaIMTVcVU4K7vPIq6ZzX3av65d1FrdEs6ijDMZzAGbhwDQ1oQgvawCCFZ3iFN+vJerHerY/FaMkqMkfwB9bnD0cak4c=</latexit>

partition (time                )

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Ha2Y/9N4SCui4+Th4FiKn6qDXDc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6Pga8eBESMA9IljA76SRjZmeXmVkhLPkCLx4U8eonefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR7dRvPqHSPJIPZhyjH9KB5H3OqLFS7bxbLLlldwayTLyMlCBDtVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3RCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/8VMu48SgZPNF/UQQE5Hp16THFTIjxpZQpri9lbAhVZQZm03BhuAtvrxMGmdl76p8WbsoVe6zOPJwBMdwCh5cQwXuoAp1YIDwDK/w5jw6L8678zFvzTnZzCH8gfP5A4Q0jMw=</latexit>

3
<latexit sha1_base64="ZIGCkobtKO4ucDl8oGRok6ojL+o=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBLx61jw4kWoYD+gDWWznbRrN5uwuxFK6C/w4kHx6m/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnnb3dnd2z+ouIctnWSKYZMlIlGdkGoUXGLTcCOwkyqkcSiwHY5vZ377GZXmiXw0kxSDmA4ljzijxkoPF/1K1at5c5BV4hekCgUa/cpXb5CwLEZpmKBad30vNUFOleFM4NTtZRpTysZ0iF1LJY1RB/n80Ck5tcqARImyJQ2Zq78nchprPYlD2xlTM9LL3kz8z+tmJroJci7TzKBki0VRJohJyOxrMuAKmRETSyhT3N5K2IgqyozNxrUh+Msvr5LWec2/ql1W6/dFGGU4hhM4Ax+uoQ530IAmMEB4gTd4d56cV+dj0Vhyiokj+APn8wcbJIuj</latexit>

4
<latexit sha1_base64="GSZoWLm8wrPjWBTEPXf9TmmPonI=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKUY8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2VK/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4c8jM4=</latexit>

5
<latexit sha1_base64="ZnedbqDzz7hj7Hr10/6b3ROt8jw=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7FXKV/XLUvU+iyMPJ3AK5+DBNVThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4jAjM8=</latexit>

6
<latexit sha1_base64="wOFiavVKjedEEzuuuy3wZMQTlI4=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKGo8BL16EBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDvzW0+oNI/lgxkn6Ed0IHnIGTVWqld6xZJbducgq8TLSAky1HrFr24/ZmmE0jBBte54bmL8CVWGM4HTQjfVmFA2ogPsWCpphNqfzA+dkjOr9EkYK1vSkLn6e2JCI63HUWA7I2qGetmbif95ndSEN/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDClThDmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP4pEjNA=</latexit>

7
<latexit sha1_base64="yeU8Ti2q09HJnUWPDv+G+3IBado=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXrwICZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVK/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJK/6EyyQ1KNliUZgKYmIy+5r0uUJmxNgSyhS3txI2pIoyY7Mp2BC85ZdXSfOi7F2Xr+qXpep9FkceTuAUzsGDG6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCLyIzR</latexit>

8

Left subproblem has size 0, right subproblem has size          .

<latexit sha1_base64="Z/NecLqAqdPFkEjkpC5am2muJ/8=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQD4bd4OsY8OJFiJAXbJYwO5lNhszOLDO9Qgj5DC8eFPHq13jzb5wke9DEgoaiqpvurjAR3IDrfju5tfWNza38dmFnd2//oHh41DIq1ZQ1qRJKd0JimOCSNYGDYJ1EMxKHgrXD0d3Mbz8xbbiSDRgnLIjJQPKIUwJW8ruNIQNSlhfV816x5FbcOfAq8TJSQhnqveJXt69oGjMJVBBjfM9NIJgQDZwKNi10U8MSQkdkwHxLJYmZCSbzk6f4zCp9HCltSwKeq78nJiQ2ZhyHtjMmMDTL3kz8z/NTiG6DCZdJCkzSxaIoFRgUnv2P+1wzCmJsCaGa21sxHRJNKNiUCjYEb/nlVdKqVrzrytXjZan2kMWRRyfoFJWRh25QDd2jOmoiihR6Rq/ozQHnxXl3PhatOSebOUZ/4Hz+APHmkG0=</latexit>

⇥(n� 2)

<latexit sha1_base64="uFML7Q9QK9FIA4aB6WB/yjy0UQQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbAbfB0DXrwIEc0DkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/koxnH6Id0IHmfM2qs9CDPKt1iyS27M5Bl4mWkBBlq3eJXpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANuWShqi9tPZqRNyYpUe6UfKljRkpv6eSGmo9TgMbGdIzVAvelPxP6+dmP61n3IZJwYlmy/qJ4KYiEz/Jj2ukBkxtoQyxe2thA2poszYdAo2BG/x5WXSqJS9y/LF/XmpepfFkYcjOIZT8OAKqnALNagDgwE8wyu8OcJ5cd6dj3lrzslmDuEPnM8fuH6Neg==</latexit>

n� 2

We only decrease the problem size by one each time.

in correct 
place



Quicksort: Worst Case

The running time is proportional to

After                    we always put at least one element in the correct 
position—at most     rounds of                   .

When the vector is already sorted we only decrease the problem size by
after each round of                   .

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition

<latexit sha1_base64="Bhe3fqrTxt+vFyJQsIIzcvvm7z8=">AAACGnicbVDLSsNAFJ3UV62vqEs3g0WoiCUJvjZCwY0boYJ9QBPKZDpph04mYWYilJDvcOOvuHGhiDtx4984SbvQ6oHLPZxzLzP3+DGjUlnWl1FaWFxaXimvVtbWNza3zO2dtowSgUkLRywSXR9JwignLUUVI91YEBT6jHT88VXud+6JkDTid2oSEy9EQ04DipHSUt+0a/zYPoRHUHcn7y4eREpq4uiy4SV0A4Fwyou5LHWyvlm16lYB+JfYM1IFMzT75oc7iHASEq4wQ1L2bCtWXoqEopiRrOImksQIj9GQ9DTlKCTSS4vTMniglQEMIqGLK1ioPzdSFEo5CX09GSI1kvNeLv7n9RIVXHgp5XGiCMfTh4KEQRXBPCc4oIJgxSaaICyo/ivEI6SjUDrNig7Bnj/5L2k7dfusfnp7Um3czOIogz2wD2rABuegAa5BE7QABg/gCbyAV+PReDbejPfpaMmY7eyCXzA+vwFI6puP</latexit>

(n� 1) + (n� 2) + · · ·+ 2 + 1 =
n(n� 1)

2

<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition
<latexit sha1_base64="GMdbkB01xpPJ2n78i/de4X4sBVw=">AAAB+HicbVDLSgMxFL3js9ZHR126CRbBVZkRX8uCGzdCBfuAdiiZNNOGZh4kd4Q69EvcuFDErZ/izr8x085CWw8EDufck+QeP5FCo+N8Wyura+sbm6Wt8vbO7l7F3j9o6ThVjDdZLGPV8anmUkS8iQIl7ySK09CXvO2Pb3K//ciVFnH0gJOEeyEdRiIQjKKR+nYl6yGShCqTNcK0b1edmjMDWSZuQapQoNG3v3qDmKUhj5BJqnXXdRL0svxCJvm03Es1Tygb0yHvGhrRkGsvm318Sk6MMiBBrMyJkMzU34mMhlpPQt9MhhRHetHLxf+8borBtZeJKEmRR2z+UJBKgjHJWyADoThDOTGEMmVWZ4SNqKIMTVdlU4K7uPIyaZ3V3Mvaxf15tX5X1FGCIziGU3DhCupwCw1oAoMUnuEV3qwn68V6tz7moytWkTmEP7A+fwBIm5OM</latexit>

partition<latexit sha1_base64="s2m05TvMYiAG2MCHVK/tdSIgrWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZKddkrld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeV7xriqX9Yty9T6PowDHcAJn4ME1VOEOatAABgjP8ApvzqPz4rw7H/PWFSefOYI/cD5/AN2gjQc=</latexit>n

<latexit sha1_base64="W7AINoE1WPP5Ph2jA5viWbWy7Sc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2E3+DoGvHgRIuQFmzXMTibJkNmZZaZXCEs+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K4wFN+C6305ubX1jcyu/XdjZ3ds/KB4etYxKNGVNqoTSnZAYJrhkTeAgWCfWjEShYO1wfDvz209MG65kAyYxCyIylHzAKQEr+d3GiAEpy8fqea9YcivuHHiVeBkpoQz1XvGr21c0iZgEKogxvufGEKREA6eCTQvdxLCY0DEZMt9SSSJmgnR+8hSfWaWPB0rbkoDn6u+JlETGTKLQdkYERmbZm4n/eX4Cg5sg5TJOgEm6WDRIBAaFZ//jPteMgphYQqjm9lZMR0QTCjalgg3BW355lbSqFe+qcvlwUardZ3Hk0Qk6RWXkoWtUQ3eojpqIIoWe0St6c8B5cd6dj0VrzslmjtEfOJ8/PJuQng==</latexit>

⇥(n2)The worst-case running time of quicksort is           .



Partition



Lomuto Partition
Several different algorithms have been suggested do the partition step of 
quicksort.

The original algorithm of Hoare from 1961 uses two approaching indices.

We will describe a simpler (but slightly slower) algorithm due to Lomuto.



Lomuto Partition
Several different algorithms have been suggested do the partition step of 
quicksort.

The original algorithm of Hoare from 1961 uses two approaching indices.

We will describe a simpler (but slightly slower) algorithm due to Lomuto.

—Jon Bentley, Programming Pearls



Lomuto Example

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j

We use            as the pivot and initialize                                    .<latexit sha1_base64="EQ91uesKHDKBUu6LWJ3buEMrECk=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMgHsKu+DoGvOQYwTwgG8LsZDYZMju7zPQKYclvePGgiFd/xpt/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfD/z209cGxGrR5wkvBfRoRKhYBSt5F9kPiIJ+FCoab9ccavuHGSVeDmpQI5Gv/zlD2KWRlwhk9SYrucm2MuoRsEkn5b81PCEsjEd8q6likbc9LL5zVNyZpUBCWNtSyGZq78nMhoZM4kC2xlRHJllbyb+53VTDO96mVBJilyxxaIwlQRjMguADITmDOXEEsq0sLcSNqKaMrQxlWwI3vLLq6R1WfVuqtcPV5VaPY+jCCdwCufgwS3UoA4NaAKDBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx/GHJGN</latexit>⇤begin

The iterator    starts at                and runs over the vector.
<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="IwQP9CeEy01JtTNWbOOcNzt7Oj8=">AAAB+HicbVDJSgNBEK2JW4xLoh69NAZBEMKMuB0DXnKMYBZIhtDT6Uma9PQM3TVCHPIlXjwo4tVP8ebf2FkOmvig4PFeFVX1gkQKg6777eTW1jc2t/LbhZ3dvf1i6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3U391iPXRsTqAccJ9yM6UCIUjKKVeqVi1kUkAR8INSHnxOuVym7FnYGsEm9ByrBAvVf66vZjlkZcIZPUmI7nJuhnVKNgkk8K3dTwhLIRHfCOpYpG3PjZ7PAJObVKn4SxtqWQzNTfExmNjBlHge2MKA7NsjcV//M6KYa3fiZUkiJXbL4oTCXBmExTIH2hOUM5toQyLeythA2ppgxtVgUbgrf88ippXlS868rV/WW5WlvEkYdjOIEz8OAGqlCDOjSAQQrP8ApvzpPz4rw7H/PWnLOYOYI/cD5/AGo3kk4=</latexit>

begin+ 1

<latexit sha1_base64="dJLbxvXCWu2H+mrP1VtXQp7t+e4=">AAACCHicbVDJSgNBEO1xjXGLevRgYxAEIcyI20UIiOBFiGAWSELo6dQkTXp6hu4aIQw5evFXvHhQxKuf4M2/sbMcNPFBwev3quiq58dSGHTdb2dufmFxaTmzkl1dW9/YzG1tV0yUaA5lHslI13xmQAoFZRQooRZrYKEvoer3roZ+9QG0EZG6x34MzZB1lAgEZ2ilVm4vbSBSCQFeq/aAXtLR24eOUAN6RL1WLu8W3BHoLPEmJE8mKLVyX412xJMQFHLJjKl7bozNlGkUXMIg20gMxIz3WAfqlioWgmmmo0MG9MAqbRpE2pZCOlJ/T6QsNKYf+rYzZNg1095Q/M+rJxhcNFOh4gRB8fFHQSIpRnSYCm0LDRxl3xLGtbC7Ut5lmnG02WVtCN70ybOkclzwzgqndyf54u0kjgzZJfvkkHjknBTJDSmRMuHkkTyTV/LmPDkvzrvzMW6dcyYzO+QPnM8fwJiYjg==</latexit>

leftEnd = begin+ 1

<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

                                     partition the vector into three parts in general.
<latexit sha1_base64="gGdSYHeavkjJxHxpWu4sd6mC0Hs=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBO/CouACJYRTBRyIext5pLVvb1jd04Ix/0EG/+KjYUitpZ2/hs3lxQafTDw9r0ZduYFiRQGXffLmZqemZ2bX1gsLS2vrK6V1zeaJk41hwaPZaxvAmZACgUNFCjhJtHAokDCdXB3NvSv70EbEasrHCTQjlhPiVBwhlbqlHczH5EG0BMqp6e0eEkI8Vx1c+pLGCm3eadccatuAfqXeGNSIWPUO+VPvxvzNAKFXDJjWp6bYDtjGgWXkJf81EDC+B3rQctSxSIw7aw4KKc7VunSMNa2FNJC/TmRsciYQRTYzohh30x6Q/E/r5VieNLOhEpSBMVHH4WppBjTYTq0KzRwlANLGNfC7kp5n2nG0WZYsiF4kyf/Jc39qndUPbw8qNQuxnEskC2yTfaIR45JjVyQOmkQTh7IE3khr86j8+y8Oe+j1ilnPLNJfsH5+Aa8rpxv</latexit>

begin < leftEnd  j



Lomuto Example

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin <latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end
<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j

Elements in                        are at most the pivot.

Elements in                  are greater than the pivot.

Elements in            are still to be processed.
<latexit sha1_base64="ylyuZfGCRWYlv4r6ohjSNf4gt3Y=">AAAB/XicbZDLSsNAFIYnXmu9xcvOzWARFKQk4m1ZcNNlBXuBNpTJdNKOnUzCzIlQQ/BV3LhQxK3v4c63cZp2oa0/DHz85xzOmd+PBdfgON/WwuLS8spqYa24vrG5tW3v7DZ0lCjK6jQSkWr5RDPBJasDB8FasWIk9AVr+sObcb35wJTmkbyDUcy8kPQlDzglYKyuvd9OOwD4PjvFOTDZy066dskpO7nwPLhTKKGpal37q9OLaBIyCVQQrduuE4OXEgWcCpYVO4lmMaFD0mdtg5KETHtpfn2Gj4zTw0GkzJOAc/f3REpCrUehbzpDAgM9Wxub/9XaCQTXXsplnACTdLIoSASGCI+jwD2uGAUxMkCo4uZWTAdEEQomsKIJwZ398jw0zsruZfni9rxUqU7jKKADdIiOkYuuUAVVUQ3VEUWP6Bm9ojfryXqx3q2PSeuCNZ3ZQ39kff4AjHqUrA==</latexit>

[j, end)

<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

<latexit sha1_base64="HiRiE8o4UykRvNfIFdqVMhrEp+s=">AAACBXicbVDJSgNBEO2JW4xb1KMeGoOgIGFG3I4BEXKMYBZIQujp1CRNenqG7hohDLl48Ve8eFDEq//gzb+xsxw0+qDg9XtVdNXzYykMuu6Xk1lYXFpeya7m1tY3Nrfy2zs1EyWaQ5VHMtINnxmQQkEVBUpoxBpY6Euo+4PrsV+/B21EpO5wGEM7ZD0lAsEZWqmT32+mLUTqQ0+o0QmdPCQEeKO6o+NOvuAW3QnoX+LNSIHMUOnkP1vdiCchKOSSGdP03BjbKdMouIRRrpUYiBkfsB40LVUsBNNOJ1eM6KFVujSItC2FdKL+nEhZaMww9G1nyLBv5r2x+J/XTDC4aqdCxQmC4tOPgkRSjOg4EtoVGjjKoSWMa2F3pbzPNONog8vZELz5k/+S2mnRuyie354VSuVZHFmyRw7IEfHIJSmRMqmQKuHkgTyRF/LqPDrPzpvzPm3NOLOZXfILzsc3w4iYIg==</latexit>

[begin, leftEnd)

<latexit sha1_base64="zUf4mM/7C9gdDN7KOvY3utX+hys=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIClJmxNeyIEKXFewDpqVk0kwbm8kMyR2hDOPGX3HjQhG3/oU7/8a0nYW2Hrhwcs695N7jRYJrsO1vK7ewuLS8kl8trK1vbG4Vt3caOowVZXUailC1PKKZ4JLVgYNgrUgxEniCNb3h9dhvPjCleSjvYBSxTkD6kvucEjBSt7jnJm0ALJgPN7KXnuDJ8z497hZLdtmeAM8TJyMllKHWLX61eyGNAyaBCqK169gRdBKigFPB0kI71iwidEj6zDVUkoDpTjK5IMWHRulhP1SmJOCJ+nsiIYHWo8AznQGBgZ71xuJ/nhuDf9VJuIxiYJJOP/JjgSHE4zhwjytGQYwMIVRxsyumA6IIBRNawYTgzJ48TxqnZeeifH57VqpUszjyaB8doCPkoEtUQVVUQ3VE0SN6Rq/ozXqyXqx362PamrOymV30B9bnD5oqll8=</latexit>

[leftEnd, j)

<latexit sha1_base64="R+DqsY9CliZZI8iyatKB5ZZY+/M=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAZBPIRd8XUMeMkxgjGBZAmzk95kyOzsMtMbCEv+xIsHRbz6J978GyePgyYWNBRV3XR3hakUBj3v2ymsrW9sbhW3Szu7e/sH7uHRk0kyzaHBE5noVsgMSKGggQIltFINLA4lNMPh/dRvjkAbkahHHKcQxKyvRCQ4Qyt1XbcjgV7kHUQaQl+oSdctexVvBrpK/AUpkwXqXfer00t4FoNCLpkxbd9LMciZRsElTEqdzEDK+JD1oW2pYjGYIJ9dPqFnVunRKNG2FNKZ+nsiZ7Ex4zi0nTHDgVn2puJ/XjvD6C7IhUozBMXni6JMUkzoNAbaExo4yrEljGthb6V8wDTjaMMq2RD85ZdXydNlxb+pXD9clau1RRxFckJOyTnxyS2pkhqpkwbhZESeySt5c3LnxXl3PuatBWcxc0z+wPn8AdyykzM=</latexit> ⇤begin <latexit sha1_base64="vX42CdEngzBKodVMCR9gcvmgdlo=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBLzlGMAskY+jp1CRNenqG7holDPkPLx4U8eq/ePNv7CwHTXxQ8Hiviqp6QSKFQdf9dpaWV1bX1nMb+c2t7Z3dwt5+3cSp5lDjsYx1M2AGpFBQQ4ESmokGFgUSGsHgduw3HkEbEat7HCbgR6ynRCg4Qys93NDTrI1IA+gJNeoUim7JnYAuEm9GimSGaqfw1e7GPI1AIZfMmJbnJuhnTKPgEkb5dmogYXzAetCyVLEIjJ9Nrh7RY6t0aRhrWwrpRP09kbHImGEU2M6IYd/Me2PxP6+VYnjtZ0IlKYLi00VhKinGdBwB7QoNHOXQEsa1sLdS3meacbRB5W0I3vzLi6R+VvIuSxd358VyZRZHjhySI3JCPHJFyqRCqqRGONHkmbySN+fJeXHenY9p65Izmzkgf+B8/gCjP5H/</latexit>

> ⇤begin

                              partition the vector into three parts in general.<latexit sha1_base64="gGdSYHeavkjJxHxpWu4sd6mC0Hs=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuBO/CouACJYRTBRyIext5pLVvb1jd04Ix/0EG/+KjYUitpZ2/hs3lxQafTDw9r0ZduYFiRQGXffLmZqemZ2bX1gsLS2vrK6V1zeaJk41hwaPZaxvAmZACgUNFCjhJtHAokDCdXB3NvSv70EbEasrHCTQjlhPiVBwhlbqlHczH5EG0BMqp6e0eEkI8Vx1c+pLGCm3eadccatuAfqXeGNSIWPUO+VPvxvzNAKFXDJjWp6bYDtjGgWXkJf81EDC+B3rQctSxSIw7aw4KKc7VunSMNa2FNJC/TmRsciYQRTYzohh30x6Q/E/r5VieNLOhEpSBMVHH4WppBjTYTq0KzRwlANLGNfC7kp5n2nG0WZYsiF4kyf/Jc39qndUPbw8qNQuxnEskC2yTfaIR45JjVyQOmkQTh7IE3khr86j8+y8Oe+j1ilnPLNJfsH5+Aa8rpxv</latexit>

begin < leftEnd  j



Initialization

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Elements in                        are at most the pivot.

Elements in                  are greater than the pivot.

Elements in            are still to be processed.
<latexit sha1_base64="ylyuZfGCRWYlv4r6ohjSNf4gt3Y=">AAAB/XicbZDLSsNAFIYnXmu9xcvOzWARFKQk4m1ZcNNlBXuBNpTJdNKOnUzCzIlQQ/BV3LhQxK3v4c63cZp2oa0/DHz85xzOmd+PBdfgON/WwuLS8spqYa24vrG5tW3v7DZ0lCjK6jQSkWr5RDPBJasDB8FasWIk9AVr+sObcb35wJTmkbyDUcy8kPQlDzglYKyuvd9OOwD4PjvFOTDZy066dskpO7nwPLhTKKGpal37q9OLaBIyCVQQrduuE4OXEgWcCpYVO4lmMaFD0mdtg5KETHtpfn2Gj4zTw0GkzJOAc/f3REpCrUehbzpDAgM9Wxub/9XaCQTXXsplnACTdLIoSASGCI+jwD2uGAUxMkCo4uZWTAdEEQomsKIJwZ398jw0zsruZfni9rxUqU7jKKADdIiOkYuuUAVVUQ3VEUWP6Bm9ojfryXqx3q2PSeuCNZ3ZQ39kff4AjHqUrA==</latexit>

[j, end)

<latexit sha1_base64="HiRiE8o4UykRvNfIFdqVMhrEp+s=">AAACBXicbVDJSgNBEO2JW4xb1KMeGoOgIGFG3I4BEXKMYBZIQujp1CRNenqG7hohDLl48Ve8eFDEq//gzb+xsxw0+qDg9XtVdNXzYykMuu6Xk1lYXFpeya7m1tY3Nrfy2zs1EyWaQ5VHMtINnxmQQkEVBUpoxBpY6Euo+4PrsV+/B21EpO5wGEM7ZD0lAsEZWqmT32+mLUTqQ0+o0QmdPCQEeKO6o+NOvuAW3QnoX+LNSIHMUOnkP1vdiCchKOSSGdP03BjbKdMouIRRrpUYiBkfsB40LVUsBNNOJ1eM6KFVujSItC2FdKL+nEhZaMww9G1nyLBv5r2x+J/XTDC4aqdCxQmC4tOPgkRSjOg4EtoVGjjKoSWMa2F3pbzPNONog8vZELz5k/+S2mnRuyie354VSuVZHFmyRw7IEfHIJSmRMqmQKuHkgTyRF/LqPDrPzpvzPm3NOLOZXfILzsc3w4iYIg==</latexit>

[begin, leftEnd)

<latexit sha1_base64="zUf4mM/7C9gdDN7KOvY3utX+hys=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIClJmxNeyIEKXFewDpqVk0kwbm8kMyR2hDOPGX3HjQhG3/oU7/8a0nYW2Hrhwcs695N7jRYJrsO1vK7ewuLS8kl8trK1vbG4Vt3caOowVZXUailC1PKKZ4JLVgYNgrUgxEniCNb3h9dhvPjCleSjvYBSxTkD6kvucEjBSt7jnJm0ALJgPN7KXnuDJ8z497hZLdtmeAM8TJyMllKHWLX61eyGNAyaBCqK169gRdBKigFPB0kI71iwidEj6zDVUkoDpTjK5IMWHRulhP1SmJOCJ+nsiIYHWo8AznQGBgZ71xuJ/nhuDf9VJuIxiYJJOP/JjgSHE4zhwjytGQYwMIVRxsyumA6IIBRNawYTgzJ48TxqnZeeifH57VqpUszjyaB8doCPkoEtUQVVUQ3VE0SN6Rq/ozXqyXqx362PamrOymV30B9bnD5oqll8=</latexit>

[leftEnd, j)

Just the pivot 😀.

Empty 😀.

Everything but the pivot 😀.



Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

First iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

First iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
We swap, which does nothing in this case.

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

First iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
We swap, which does nothing in this case.

We increment                .
<latexit sha1_base64="gUN+ieWlDNJbdFYeaQLjsFk7D+Y=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiDkFGYEl5sBEbwIEcwCyRB6enqSJj09Y3dNIAz5hhy9eFDEqx/hJ+Tmh3i3sxw08UHB470qqup5seAabPvLyqysrq1vZDdzW9s7u3v5/YOajhJFWZVGIlINj2gmuGRV4CBYI1aMhJ5gda93PfHrfaY0j+QDDGLmhqQjecApASO5aQsACxbAjfSH7XzBLtlT4GXizEnhajxqFb8/R5V2ftzyI5qETAIVROumY8fgpkQBp4INc61Es5jQHumwpqGShEy76fToIT4xio+DSJmSgKfq74mUhFoPQs90hgS6etGbiP95zQSCSzflMk6ASTpbFCQCQ4QnCWCfK0ZBDAwhVHFzK6ZdoggFk1POhOAsvrxMaqcl57x0dm8Xyndohiw6QseoiBx0gcroFlVQFVH0iJ7QC3q1+taz9Wa9z1oz1nzmEP2B9fEDwO6WlQ==</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Second iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Second iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
We swap, which again does nothing.

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Second iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
We swap, which again does nothing.
We increment                .

<latexit sha1_base64="gUN+ieWlDNJbdFYeaQLjsFk7D+Y=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiDkFGYEl5sBEbwIEcwCyRB6enqSJj09Y3dNIAz5hhy9eFDEqx/hJ+Tmh3i3sxw08UHB470qqup5seAabPvLyqysrq1vZDdzW9s7u3v5/YOajhJFWZVGIlINj2gmuGRV4CBYI1aMhJ5gda93PfHrfaY0j+QDDGLmhqQjecApASO5aQsACxbAjfSH7XzBLtlT4GXizEnhajxqFb8/R5V2ftzyI5qETAIVROumY8fgpkQBp4INc61Es5jQHumwpqGShEy76fToIT4xio+DSJmSgKfq74mUhFoPQs90hgS6etGbiP95zQSCSzflMk6ASTpbFCQCQ4QnCWCfK0ZBDAwhVHFzK6ZdoggFk1POhOAsvrxMaqcl57x0dm8Xyndohiw6QseoiBx0gcroFlVQFVH0iJ7QC3q1+taz9Wa9z1oz1nzmEP2B9fEDwO6WlQ==</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Third iteration:
<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j
<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Third iteration:
<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin
No swap, do not increment               .

<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

No swap, do not increment               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

No swap, do not increment               .
Fourth iteration:

<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Fifth iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

Let’s see why this loop maintains the
invariant.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Fifth iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
Swap                  and      .

<latexit sha1_base64="WSNizG01jodzX1crubHNgomSBu8=">AAAB9XicbVDJSgNBEO1xjXGLevTSGITgIcwILjcDIngRIpgFkjH09PQkTXp6hu4aJQz5hly9eFDEq//gJ+Tmh3i3sxw08UHB470qqup5seAabPvLWlhcWl5Zzaxl1zc2t7ZzO7tVHSWKsgqNRKTqHtFMcMkqwEGweqwYCT3Bal73cuTXHpjSPJJ30IuZG5K25AGnBIx0f5Q2AbBgAVxJv9/K5e2iPQaeJ86U5C+Gg2bh+3NQbuWGTT+iScgkUEG0bjh2DG5KFHAqWD/bTDSLCe2SNmsYKknItJuOr+7jQ6P4OIiUKQl4rP6eSEmodS/0TGdIoKNnvZH4n9dIIDh3Uy7jBJikk0VBIjBEeBQB9rliFETPEEIVN7di2iGKUDBBZU0IzuzL86R6XHROiye3dr50gybIoH10gArIQWeohK5RGVUQRQo9oRf0aj1az9ab9T5pXbCmM3voD6yPHyfDlsk=</latexit>⇤leftEnd
<latexit sha1_base64="63Dc09mREj/Nnl3D3yPWeaz1Y3A=">AAAB73icbVDJSgNBEK2JW4xb1KOXxiBIDmFGcDkGvHgRIpgFJiH0dHqSNj2L3TVCGHLz5s2LB4N49Qf8EG9+gz9hZzlo9EHB470qqup5sRQabfvTyiwsLi2vZFdza+sbm1v57Z2ajhLFeJVFMlINj2ouRcirKFDyRqw4DTzJ617/fOzX77jSIgqvcRDzVkC7ofAFo2ikRjFtIpKbYTtfsEv2BOQvcWakUC66o/f7h69KO//R7EQsCXiITFKtXceOsZVShYJJPsw1E81jyvq0y11DQxpw3Uon9w7JgVE6xI+UqRDJRP05kdJA60Hgmc6AYk/Pe2PxP89N0D9rpSKME+Qhmy7yE0kwIuPnSUcozlAODKFMCXMrYT2qKEMTUc6E4My//JfUjkrOSen4yqRxCVNkYQ/24RAcOIUyXEAFqsBAwiM8w8i6tZ6sF+t12pqxZjO78AvW2zcrapPc</latexit>⇤j

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

After the swap we have
and                   .         

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="DuC1335Kvb0FFAy/4mEERlOQFPU=">AAACCHicbVA9SwNBEJ3z2/gVtbRwUQSxCHeCH1gJIqSMYFRIQtjbzMXFvb1jd04IR+xs7PwdNhaK2PoLxM7fYuMmsfDrwcDjvRlm5oWpkpZ8/90bGh4ZHRufmCxMTc/MzhXnF05skhmBVZGoxJyF3KKSGqskSeFZapDHocLT8OKg559eorEy0cfUSbER87aWkRScnNQsLm/kdSKmMKJD3eqyukI2kEJsS91tFlf9kt8H+0uCL7K6v/a693F1C5Vm8a3eSkQWoyahuLW1wE+pkXNDUijsFuqZxZSLC97GmqOax2gbef+RLltzSotFiXGlifXV7xM5j63txKHrjDmd299eT/zPq2UU7TZyqdOMUIvBoihTjBLWS4W1pEFBquMIF0a6W5k454YLctkVXAjB75f/kpPNUrBd2jpyaZRhgAlYghVYhwB2YB/KUIEqCLiGO3iAR+/Gu/eevOdB65D3NbMIP+C9fAJkcZym</latexit>⇤leftEnd  ⇤begin
<latexit sha1_base64="iD3YNuISK/uQr26pIckdZhzeM0E=">AAACAHicbZC7SgNBFIbPejfeohYWNoMhIBZhV/CChQg2KSOYCyQhzE4myejs7DJzVgjLWvgGPoONhSK2PoXY+Sw2Ti6FRn8Y+PjPOZw5vx9JYdB1P52p6ZnZufmFxczS8srqWnZ9o2LCWDNeZqEMdc2nhkuheBkFSl6LNKeBL3nVvz4f1Ks3XBsRqkvsR7wZ0K4SHcEoWquV3dpLGojkKiWnZIQ+7wqVtrI5t+AORf6CN4bcWf795Ov2Hkqt7EejHbI44AqZpMbUPTfCZkI1CiZ5mmnEhkeUXdMur1tUNOCmmQwPSEneOm3SCbV9CsnQ/TmR0MCYfuDbzoBiz0zWBuZ/tXqMneNmIlQUI1dstKgTS4IhGaRB2kJzhrJvgTIt7F8J61FNGdrMMjYEb/Lkv1DZL3iHhYMLm0YRRlqAbdiBXfDgCM6gCCUoA4MUHuAJnp0759F5cV5HrVPOeGYTfsl5+wbwgpkP</latexit>⇤j > ⇤begin

Increment               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

After the swap we have
and                   .         

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Fifth iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin

<latexit sha1_base64="DuC1335Kvb0FFAy/4mEERlOQFPU=">AAACCHicbVA9SwNBEJ3z2/gVtbRwUQSxCHeCH1gJIqSMYFRIQtjbzMXFvb1jd04IR+xs7PwdNhaK2PoLxM7fYuMmsfDrwcDjvRlm5oWpkpZ8/90bGh4ZHRufmCxMTc/MzhXnF05skhmBVZGoxJyF3KKSGqskSeFZapDHocLT8OKg559eorEy0cfUSbER87aWkRScnNQsLm/kdSKmMKJD3eqyukI2kEJsS91tFlf9kt8H+0uCL7K6v/a693F1C5Vm8a3eSkQWoyahuLW1wE+pkXNDUijsFuqZxZSLC97GmqOax2gbef+RLltzSotFiXGlifXV7xM5j63txKHrjDmd299eT/zPq2UU7TZyqdOMUIvBoihTjBLWS4W1pEFBquMIF0a6W5k454YLctkVXAjB75f/kpPNUrBd2jpyaZRhgAlYghVYhwB2YB/KUIEqCLiGO3iAR+/Gu/eevOdB65D3NbMIP+C9fAJkcZym</latexit>⇤leftEnd  ⇤begin
<latexit sha1_base64="iD3YNuISK/uQr26pIckdZhzeM0E=">AAACAHicbZC7SgNBFIbPejfeohYWNoMhIBZhV/CChQg2KSOYCyQhzE4myejs7DJzVgjLWvgGPoONhSK2PoXY+Sw2Ti6FRn8Y+PjPOZw5vx9JYdB1P52p6ZnZufmFxczS8srqWnZ9o2LCWDNeZqEMdc2nhkuheBkFSl6LNKeBL3nVvz4f1Ks3XBsRqkvsR7wZ0K4SHcEoWquV3dpLGojkKiWnZIQ+7wqVtrI5t+AORf6CN4bcWf795Ov2Hkqt7EejHbI44AqZpMbUPTfCZkI1CiZ5mmnEhkeUXdMur1tUNOCmmQwPSEneOm3SCbV9CsnQ/TmR0MCYfuDbzoBiz0zWBuZ/tXqMneNmIlQUI1dstKgTS4IhGaRB2kJzhrJvgTIt7F8J61FNGdrMMjYEb/Lkv1DZL3iHhYMLm0YRRlqAbdiBXfDgCM6gCCUoA4MUHuAJnp0759F5cV5HrVPOeGYTfsl5+wbwgpkP</latexit>⇤j > ⇤begin

Increment               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link

After the swap we have
and                   .         

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Fifth iteration:
<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
Swap                  and      .

<latexit sha1_base64="WSNizG01jodzX1crubHNgomSBu8=">AAAB9XicbVDJSgNBEO1xjXGLevTSGITgIcwILjcDIngRIpgFkjH09PQkTXp6hu4aJQz5hly9eFDEq//gJ+Tmh3i3sxw08UHB470qqup5seAabPvLWlhcWl5Zzaxl1zc2t7ZzO7tVHSWKsgqNRKTqHtFMcMkqwEGweqwYCT3Bal73cuTXHpjSPJJ30IuZG5K25AGnBIx0f5Q2AbBgAVxJv9/K5e2iPQaeJ86U5C+Gg2bh+3NQbuWGTT+iScgkUEG0bjh2DG5KFHAqWD/bTDSLCe2SNmsYKknItJuOr+7jQ6P4OIiUKQl4rP6eSEmodS/0TGdIoKNnvZH4n9dIIDh3Uy7jBJikk0VBIjBEeBQB9rliFETPEEIVN7di2iGKUDBBZU0IzuzL86R6XHROiye3dr50gybIoH10gArIQWeohK5RGVUQRQo9oRf0aj1az9ab9T5pXbCmM3voD6yPHyfDlsk=</latexit>⇤leftEnd
<latexit sha1_base64="63Dc09mREj/Nnl3D3yPWeaz1Y3A=">AAAB73icbVDJSgNBEK2JW4xb1KOXxiBIDmFGcDkGvHgRIpgFJiH0dHqSNj2L3TVCGHLz5s2LB4N49Qf8EG9+gz9hZzlo9EHB470qqup5sRQabfvTyiwsLi2vZFdza+sbm1v57Z2ajhLFeJVFMlINj2ouRcirKFDyRqw4DTzJ617/fOzX77jSIgqvcRDzVkC7ofAFo2ikRjFtIpKbYTtfsEv2BOQvcWakUC66o/f7h69KO//R7EQsCXiITFKtXceOsZVShYJJPsw1E81jyvq0y11DQxpw3Uon9w7JgVE6xI+UqRDJRP05kdJA60Hgmc6AYk/Pe2PxP89N0D9rpSKME+Qhmy7yE0kwIuPnSUcozlAODKFMCXMrYT2qKEMTUc6E4My//JfUjkrOSen4yqRxCVNkYQ/24RAcOIUyXEAFqsBAwiM8w8i6tZ6sF+t12pqxZjO78AvW2zcrapPc</latexit>⇤j

<latexit sha1_base64="DuC1335Kvb0FFAy/4mEERlOQFPU=">AAACCHicbVA9SwNBEJ3z2/gVtbRwUQSxCHeCH1gJIqSMYFRIQtjbzMXFvb1jd04IR+xs7PwdNhaK2PoLxM7fYuMmsfDrwcDjvRlm5oWpkpZ8/90bGh4ZHRufmCxMTc/MzhXnF05skhmBVZGoxJyF3KKSGqskSeFZapDHocLT8OKg559eorEy0cfUSbER87aWkRScnNQsLm/kdSKmMKJD3eqyukI2kEJsS91tFlf9kt8H+0uCL7K6v/a693F1C5Vm8a3eSkQWoyahuLW1wE+pkXNDUijsFuqZxZSLC97GmqOax2gbef+RLltzSotFiXGlifXV7xM5j63txKHrjDmd299eT/zPq2UU7TZyqdOMUIvBoihTjBLWS4W1pEFBquMIF0a6W5k454YLctkVXAjB75f/kpPNUrBd2jpyaZRhgAlYghVYhwB2YB/KUIEqCLiGO3iAR+/Gu/eevOdB65D3NbMIP+C9fAJkcZym</latexit>⇤leftEnd  ⇤begin
<latexit sha1_base64="iD3YNuISK/uQr26pIckdZhzeM0E=">AAACAHicbZC7SgNBFIbPejfeohYWNoMhIBZhV/CChQg2KSOYCyQhzE4myejs7DJzVgjLWvgGPoONhSK2PoXY+Sw2Ti6FRn8Y+PjPOZw5vx9JYdB1P52p6ZnZufmFxczS8srqWnZ9o2LCWDNeZqEMdc2nhkuheBkFSl6LNKeBL3nVvz4f1Ks3XBsRqkvsR7wZ0K4SHcEoWquV3dpLGojkKiWnZIQ+7wqVtrI5t+AORf6CN4bcWf795Ov2Hkqt7EejHbI44AqZpMbUPTfCZkI1CiZ5mmnEhkeUXdMur1tUNOCmmQwPSEneOm3SCbV9CsnQ/TmR0MCYfuDbzoBiz0zWBuZ/tXqMneNmIlQUI1dstKgTS4IhGaRB2kJzhrJvgTIt7F8J61FNGdrMMjYEb/Lkv1DZL3iHhYMLm0YRRlqAbdiBXfDgCM6gCCUoA4MUHuAJnp0759F5cV5HrVPOeGYTfsl5+wbwgpkP</latexit>⇤j > ⇤begin

Increment               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Sixth iteration:
Swap, and increment               .

<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

https://godbolt.org/z/jKecW73sd


Lomuto Loop

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Godbolt Link
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

Seventh iteration:

No swap, do not increment               .

<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

https://godbolt.org/z/jKecW73sd


Lomuto Loop Godbolt Link
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Finally,                  and the for loop 
terminates.

<latexit sha1_base64="6Kw5dV5uhS9xY1x7XnpN5P7Qnxo=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4Kok4m1TKLhxI1SwF2hDmUym7djJJMycCDUEX8WNC0Xc+h7ufBunaRda/WHg4z/ncM78fiy4Bsf5sgoLi0vLK8XV0tr6xuaWvb3T1FGiKGvQSESq7RPNBJesARwEa8eKkdAXrOWPLif11j1TmkfyFsYx80IykLzPKQFj9ey9tAuA7zJcreIcmQyynl12Kk4u/BfcGZTRTPWe/dkNIpqETAIVROuO68TgpUQBp4JlpW6iWUzoiAxYx6AkIdNeml+f4UPjBLgfKfMk4Nz9OZGSUOtx6JvOkMBQz9cm5n+1TgL9Cy/lMk6ASTpd1E8EhghPosABV4yCGBsgVHFzK6ZDoggFE1jJhODOf/kvNI8r7lnl9OakXLuexVFE++gAHSEXnaMaukJ11EAUPaAn9IJerUfr2Xqz3qetBWs2s4t+yfr4BmmSlJs=</latexit>

j == end

https://godbolt.org/z/jKecW73sd


Lomuto Loop Godbolt Link

We still need to check two things: why the loop maintains the invariant in 
general, and what the invariant gives us at the end of the loop.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin 2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Finally,                  and the for loop 
terminates.

<latexit sha1_base64="6Kw5dV5uhS9xY1x7XnpN5P7Qnxo=">AAAB/XicbZDLSsNAFIYn9VbrLV52bgaL4Kok4m1TKLhxI1SwF2hDmUym7djJJMycCDUEX8WNC0Xc+h7ufBunaRda/WHg4z/ncM78fiy4Bsf5sgoLi0vLK8XV0tr6xuaWvb3T1FGiKGvQSESq7RPNBJesARwEa8eKkdAXrOWPLif11j1TmkfyFsYx80IykLzPKQFj9ey9tAuA7zJcreIcmQyynl12Kk4u/BfcGZTRTPWe/dkNIpqETAIVROuO68TgpUQBp4JlpW6iWUzoiAxYx6AkIdNeml+f4UPjBLgfKfMk4Nz9OZGSUOtx6JvOkMBQz9cm5n+1TgL9Cy/lMk6ASTpd1E8EhghPosABV4yCGBsgVHFzK6ZDoggFE1jJhODOf/kvNI8r7lnl9OakXLuexVFE++gAHSEXnaMaukJ11EAUPaAn9IJerUfr2Xqz3qetBWs2s4t+yfr4BmmSlJs=</latexit>

j == end

https://godbolt.org/z/jKecW73sd


Maintenance

In general, there are two cases:

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd



Maintenance

In general, there are two cases:

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Case 1: 
<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin

No swap, no increment of               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

<latexit sha1_base64="9mpEwmEGedqxgdHuQW0U3sg11cA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr5MEvHgREjAPSJYwO+kkY2Znl5lZISz5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriAWXBvX/XZyK6tr6xv5zcLW9s7uXnH/oKGjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0e3Ubz6h0jySD2Ycox/SgeR9zqixUu2mWyy5ZXcGsky8jJQgQ7Vb/Or0IpaEKA0TVOu258bGT6kynAmcFDqJxpiyER1g21JJQ9R+Ojt0Qk6s0iP9SNmShszU3xMpDbUeh4HtDKkZ6kVvKv7ntRPTv/ZTLuPEoGTzRf1EEBOR6dekxxUyI8aWUKa4vZWwIVWUGZtNwYbgLb68TBpnZe+yfFE7L1XuszjycATHcAoeXEEF7qAKdWCA8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QOU4IzX</latexit>

>



Maintenance

The invariant still holds.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Case 1: 
<latexit sha1_base64="k43VsQZUWOVawB4a2eVfXBvMiOo=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBIoiLkoi3lRTcuBEq2Au0oUymk3bsZBJmToQSsvFV3LhQxK2P4c63cdpmoa0/DHz85xzOnN+PBdfgON9WYWFxaXmluFpaW9/Y3LK3dxo6ShRldRqJSLV8opngktWBg2CtWDES+oI1/eH1uN58ZErzSN7DKGZeSPqSB5wSMFbX3jtOOwD4IcNXeIo+63OZde2yU3EmwvPg5lBGuWpd+6vTi2gSMglUEK3brhODlxIFnAqWlTqJZjGhQ9JnbYOShEx76eSADB8ap4eDSJknAU/c3xMpCbUehb7pDAkM9GxtbP5XaycQXHopl3ECTNLpoiARGCI8TgP3uGIUxMgAoYqbv2I6IIpQMJmVTAju7Mnz0DipuOeVs7vTcvU2j6OI9tEBOkIuukBVdINqqI4oytAzekVv1pP1Yr1bH9PWgpXP7KI/sj5/AEbGlZ8=</latexit>⇤j > ⇤begin

No swap, no increment of               .
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd

<latexit sha1_base64="9mpEwmEGedqxgdHuQW0U3sg11cA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr5MEvHgREjAPSJYwO+kkY2Znl5lZISz5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriAWXBvX/XZyK6tr6xv5zcLW9s7uXnH/oKGjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0e3Ubz6h0jySD2Ycox/SgeR9zqixUu2mWyy5ZXcGsky8jJQgQ7Vb/Or0IpaEKA0TVOu258bGT6kynAmcFDqJxpiyER1g21JJQ9R+Ojt0Qk6s0iP9SNmShszU3xMpDbUeh4HtDKkZ6kVvKv7ntRPTv/ZTLuPEoGTzRf1EEBOR6dekxxUyI8aWUKa4vZWwIVWUGZtNwYbgLb68TBpnZe+yfFE7L1XuszjycATHcAoeXEEF7qAKdWCA8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QOU4IzX</latexit>

>



Maintenance

In general, there are two cases:

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Case 2: 

Swap      and                 .

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit><latexit sha1_base64="9mpEwmEGedqxgdHuQW0U3sg11cA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr5MEvHgREjAPSJYwO+kkY2Znl5lZISz5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriAWXBvX/XZyK6tr6xv5zcLW9s7uXnH/oKGjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0e3Ubz6h0jySD2Ycox/SgeR9zqixUu2mWyy5ZXcGsky8jJQgQ7Vb/Or0IpaEKA0TVOu258bGT6kynAmcFDqJxpiyER1g21JJQ9R+Ojt0Qk6s0iP9SNmShszU3xMpDbUeh4HtDKkZ6kVvKv7ntRPTv/ZTLuPEoGTzRf1EEBOR6dekxxUyI8aWUKa4vZWwIVWUGZtNwYbgLb68TBpnZe+yfFE7L1XuszjycATHcAoeXEEF7qAKdWCA8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QOU4IzX</latexit>

>

<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
<latexit sha1_base64="TcDZ7SlD9S6FI0I2OkSmHXhJB1g=">AAAB73icbVDJSgNBEK2JW4xb1KOXxiCIhzAjbseAFy9CBLNAMoSeTk/Spqdn7K4RwpCf8OJBEa/+jjf/xs5y0MQHBY/3qqiqFyRSGHTdbye3tLyyupZfL2xsbm3vFHf36iZONeM1FstYNwNquBSK11Cg5M1EcxoFkjeCwfXYbzxxbUSs7nGYcD+iPSVCwShaqXmStRHJw6hTLLlldwKySLwZKcEM1U7xq92NWRpxhUxSY1qem6CfUY2CST4qtFPDE8oGtMdblioaceNnk3tH5MgqXRLG2pZCMlF/T2Q0MmYYBbYzotg3895Y/M9rpRhe+ZlQSYpcsemiMJUEYzJ+nnSF5gzl0BLKtLC3EtanmjK0ERVsCN78y4ukflr2Lsrnd2elyu0sjjwcwCEcgweXUIEbqEINGEh4hld4cx6dF+fd+Zi25pzZzD78gfP5A7cDj88=</latexit>⇤j <latexit sha1_base64="i6/LjQRDlhqXCV7M+A9Wve4en+8=">AAAB9XicbVDJSgNBEK1xjXGLevTSGATxEGbE7RgQwYsQwSyQjKGn05M06ekZumuUMOQ/vHhQxKv/4s2/sbMcNPFBweO9KqrqBYkUBl3321lYXFpeWc2t5dc3Nre2Czu7NROnmvEqi2WsGwE1XArFqyhQ8kaiOY0CyetB/2rk1x+5NiJW9zhIuB/RrhKhYBSt9HCctRCJ5CFeq86wXSi6JXcMMk+8KSnCFJV24avViVkacYVMUmOanpugn1GNgkk+zLdSwxPK+rTLm5YqGnHjZ+Orh+TQKh0SxtqWQjJWf09kNDJmEAW2M6LYM7PeSPzPa6YYXvqZUEmKXLHJojCVBGMyioB0hOYM5cASyrSwtxLWo5oytEHlbQje7MvzpHZS8s5LZ3enxfLtNI4c7MMBHIEHF1CGG6hAFRhoeIZXeHOenBfn3fmYtC4405k9+APn8wc5c5Jj</latexit>⇤leftEnd



Maintenance
<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin

<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Case 2: 

Increment                 and    .

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit> <latexit sha1_base64="9mpEwmEGedqxgdHuQW0U3sg11cA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr5MEvHgREjAPSJYwO+kkY2Znl5lZISz5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriAWXBvX/XZyK6tr6xv5zcLW9s7uXnH/oKGjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0e3Ubz6h0jySD2Ycox/SgeR9zqixUu2mWyy5ZXcGsky8jJQgQ7Vb/Or0IpaEKA0TVOu258bGT6kynAmcFDqJxpiyER1g21JJQ9R+Ojt0Qk6s0iP9SNmShszU3xMpDbUeh4HtDKkZ6kVvKv7ntRPTv/ZTLuPEoGTzRf1EEBOR6dekxxUyI8aWUKa4vZWwIVWUGZtNwYbgLb68TBpnZe+yfFE7L1XuszjycATHcAoeXEEF7qAKdWCA8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QOU4IzX</latexit>

>

<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd
<latexit sha1_base64="Mijz9FKhq6kp5WlQYF4OPlIWHeI=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlAsoTZyWwyZnZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt1Mq6iORx0itX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx27oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uw2s/EypJkSs2XxSmkmBMpr+TvtCcoRxbQpkW9lbChlRThjahkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9RRY+b</latexit>

j



Maintenance

The invariant still holds.

<latexit sha1_base64="v6FjtoPUQznQccccVvCaRQmEs7Y=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSCIh7Arvo4BL16ECOYB2RBmJ51kyOzsMtMbCEv+xIsHRbz6J978GyfJHjSxoKGo6qa7K0ykMOh5387K6tr6xmZhq7i9s7u37x4c1k2cag41HstYN0NmQAoFNRQooZloYFEooREO76Z+YwTaiFg94TiBdsT6SvQEZ2iljusGEuh5FiDSEPpCTTpuySt7M9Bl4uekRHJUO+5X0I15GoFCLpkxLd9LsJ0xjYJLmBSD1EDC+JD1oWWpYhGYdja7fEJPrdKlvVjbUkhn6u+JjEXGjKPQdkYMB2bRm4r/ea0Ue7ftTKgkRVB8vqiXSooxncZAu0IDRzm2hHEt7K2UD5hmHG1YRRuCv/jyMqlflP3r8tXjZanykMdRIMfkhJwRn9yQCrknVVIjnIzIM3klb07mvDjvzse8dcXJZ47IHzifP94zkzg=</latexit> ⇤begin
<latexit sha1_base64="q8T4b/t0qpD9niJPuihRy+zU9J4=">AAAB9XicbVDJSgNBEO1xjXGLevTSGATxEGbE7SQBL16ECGaBZAw9nZqkSU/P0F2jhCH/4cWDIl79F2/+jZ3loIkPCh7vVVFVL0ikMOi6387C4tLyympuLb++sbm1XdjZrZk41RyqPJaxbgTMgBQKqihQQiPRwKJAQj3oX4/8+iNoI2J1j4ME/Ih1lQgFZ2ilhyt6nLUQaQBdoYbtQtEtuWPQeeJNSZFMUWkXvlqdmKcRKOSSGdP03AT9jGkUXMIw30oNJIz3WRealioWgfGz8dVDemiVDg1jbUshHau/JzIWGTOIAtsZMeyZWW8k/uc1Uwwv/UyoJEVQfLIoTCXFmI4ioB2hgaMcWMK4FvZWyntMM442qLwNwZt9eZ7UTkreeens7rRYvp3GkSP75IAcEY9ckDK5IRVSJZxo8kxeyZvz5Lw4787HpHXBmc7skT9wPn8ApMCSBA==</latexit>

> ⇤begin

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

Case 2: 

Increment                 and    .

<latexit sha1_base64="WOTK2+XvLdnlPxWc1agE06Mo5yk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchonlAsoTZSW8yZHZ2mZkVwpJP8OJBEa9+kTf/xkmyB00saCiquunuChLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHroCe+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8NrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w9KKI3a</latexit> <latexit sha1_base64="9mpEwmEGedqxgdHuQW0U3sg11cA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr5MEvHgREjAPSJYwO+kkY2Znl5lZISz5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriAWXBvX/XZyK6tr6xv5zcLW9s7uXnH/oKGjRDGss0hEqhVQjYJLrBtuBLZihTQMBDaD0e3Ubz6h0jySD2Ycox/SgeR9zqixUu2mWyy5ZXcGsky8jJQgQ7Vb/Or0IpaEKA0TVOu258bGT6kynAmcFDqJxpiyER1g21JJQ9R+Ojt0Qk6s0iP9SNmShszU3xMpDbUeh4HtDKkZ6kVvKv7ntRPTv/ZTLuPEoGTzRf1EEBOR6dekxxUyI8aWUKa4vZWwIVWUGZtNwYbgLb68TBpnZe+yfFE7L1XuszjycATHcAoeXEEF7qAKdWCA8Ayv8OY8Oi/Ou/Mxb8052cwh/IHz+QOU4IzX</latexit>

>

<latexit sha1_base64="HaMyRaAW9Hi9Jeh2AnNsDtg6R6s=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQyCeAgz4nYMePEiRDALJCH0dCpJm56eobtGCMPgxV/x4kERr36FN//GznLQxAcFr9+roqueH0lh0HW/nczC4tLySnY1t7a+sbmV396pmjDWHCo8lKGu+8yAFAoqKFBCPdLAAl9CzR9cjfzaA2gjQnWHwwhaAesp0RWcoZXa+b3jpIlI71PalEAnDx96QqXtfMEtumPQeeJNSYFMUW7nv5qdkMcBKOSSGdPw3AhbCdMouIQ014wNRIwPWA8alioWgGkl4xNSemiVDu2G2pZCOlZ/TyQsMGYY+LYzYNg3s95I/M9rxNi9bCVCRTGC4pOPurGkGNJRHrQjNHCUQ0sY18LuSnmfacbRppazIXizJ8+T6knROy+e3Z4WSjfTOLJknxyQI+KRC1Ii16RMKoSTR/JMXsmb8+S8OO/Ox6Q140xndskfOJ8/DueWog==</latexit>⇤j  ⇤begin
<latexit sha1_base64="IoKsKy/R1yEm/rr0XzLsQqETdGI=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyI4EWIYBZIhtDTqUma9PSM3TWBMOQ7vHhQxKsf482/sbMcNPFBweO9KqrqBYkUBl3328mtrK6tb+Q3C1vbO7t7xf2DuolTzaHGYxnrZsAMSKGghgIlNBMNLAokNILBzcRvDEEbEatHHCXgR6ynRCg4Qyv5WRuRSgjxVnXHnWLJLbtT0GXizUmJzFHtFL/a3ZinESjkkhnT8twE/YxpFFzCuNBODSSMD1gPWpYqFoHxs+nRY3pilS4NY21LIZ2qvycyFhkzigLbGTHsm0VvIv7ntVIMr/1MqCRFUHy2KEwlxZhOEqBdoYGjHFnCuBb2Vsr7TDOONqeCDcFbfHmZ1M/K3mX54uG8VLmfx5EnR+SYnBKPXJEKuSNVUiOcPJFn8krenKHz4rw7H7PWnDOfOSR/4Hz+ANKeki8=</latexit>

leftEnd
<latexit sha1_base64="Mijz9FKhq6kp5WlQYF4OPlIWHeI=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlAsoTZyWwyZnZ2mekVwpKP8OJBEa9+jzf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt1Mq6iORx0itX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx27oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uw2s/EypJkSs2XxSmkmBMpr+TvtCcoRxbQpkW9lbChlRThjahkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9RRY+b</latexit>

j



Termination

Elements in                        are at most the pivot.

Elements in                  are greater than the pivot.

Elements in            are still to be processed.
<latexit sha1_base64="ylyuZfGCRWYlv4r6ohjSNf4gt3Y=">AAAB/XicbZDLSsNAFIYnXmu9xcvOzWARFKQk4m1ZcNNlBXuBNpTJdNKOnUzCzIlQQ/BV3LhQxK3v4c63cZp2oa0/DHz85xzOmd+PBdfgON/WwuLS8spqYa24vrG5tW3v7DZ0lCjK6jQSkWr5RDPBJasDB8FasWIk9AVr+sObcb35wJTmkbyDUcy8kPQlDzglYKyuvd9OOwD4PjvFOTDZy066dskpO7nwPLhTKKGpal37q9OLaBIyCVQQrduuE4OXEgWcCpYVO4lmMaFD0mdtg5KETHtpfn2Gj4zTw0GkzJOAc/f3REpCrUehbzpDAgM9Wxub/9XaCQTXXsplnACTdLIoSASGCI+jwD2uGAUxMkCo4uZWTAdEEQomsKIJwZ398jw0zsruZfni9rxUqU7jKKADdIiOkYuuUAVVUQ3VEUWP6Bm9ojfryXqx3q2PSeuCNZ3ZQ39kff4AjHqUrA==</latexit>

[j, end)

<latexit sha1_base64="HiRiE8o4UykRvNfIFdqVMhrEp+s=">AAACBXicbVDJSgNBEO2JW4xb1KMeGoOgIGFG3I4BEXKMYBZIQujp1CRNenqG7hohDLl48Ve8eFDEq//gzb+xsxw0+qDg9XtVdNXzYykMuu6Xk1lYXFpeya7m1tY3Nrfy2zs1EyWaQ5VHMtINnxmQQkEVBUpoxBpY6Euo+4PrsV+/B21EpO5wGEM7ZD0lAsEZWqmT32+mLUTqQ0+o0QmdPCQEeKO6o+NOvuAW3QnoX+LNSIHMUOnkP1vdiCchKOSSGdP03BjbKdMouIRRrpUYiBkfsB40LVUsBNNOJ1eM6KFVujSItC2FdKL+nEhZaMww9G1nyLBv5r2x+J/XTDC4aqdCxQmC4tOPgkRSjOg4EtoVGjjKoSWMa2F3pbzPNONog8vZELz5k/+S2mnRuyie354VSuVZHFmyRw7IEfHIJSmRMqmQKuHkgTyRF/LqPDrPzpvzPm3NOLOZXfILzsc3w4iYIg==</latexit>

[begin, leftEnd)

<latexit sha1_base64="zUf4mM/7C9gdDN7KOvY3utX+hys=">AAACAXicbVDLSgMxFM3UV62vqhvBTbAIClJmxNeyIEKXFewDpqVk0kwbm8kMyR2hDOPGX3HjQhG3/oU7/8a0nYW2Hrhwcs695N7jRYJrsO1vK7ewuLS8kl8trK1vbG4Vt3caOowVZXUailC1PKKZ4JLVgYNgrUgxEniCNb3h9dhvPjCleSjvYBSxTkD6kvucEjBSt7jnJm0ALJgPN7KXnuDJ8z497hZLdtmeAM8TJyMllKHWLX61eyGNAyaBCqK169gRdBKigFPB0kI71iwidEj6zDVUkoDpTjK5IMWHRulhP1SmJOCJ+nsiIYHWo8AznQGBgZ71xuJ/nhuDf9VJuIxiYJJOP/JjgSHE4zhwjytGQYwMIVRxsyumA6IIBRNawYTgzJ48TxqnZeeifH57VqpUszjyaB8doCPkoEtUQVVUQ3VE0SN6Rq/ozXqyXqx362PamrOymV30B9bnD5oqll8=</latexit>

[leftEnd, j)

Empty 😀.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

We have now partitioned the vector.



Put Pivot in Its Place

If we put the pivot in position                      then it is less than everything to 
its right, and greater than or equal to everything to its left.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit>

5
<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

<latexit sha1_base64="EK7JeKO37sCcu2j0VCT3LVNWSqw=">AAAB+HicbVDJSgNBEO1xjXHJqEcvjUHwYpgRt2NABC9CBLNAEkJPpyZp0tMzdNcIcciXePGgiFc/xZt/Y2c5aOKDgsd7VVTVCxIpDHret7O0vLK6tp7byG9ube8U3N29molTzaHKYxnrRsAMSKGgigIlNBINLAok1IPB9divP4I2IlYPOEygHbGeEqHgDK3UcQtZC5FKCPFGdUcnfscteiVvArpI/BkpkhkqHfer1Y15GoFCLpkxTd9LsJ0xjYJLGOVbqYGE8QHrQdNSxSIw7Wxy+IgeWaVLw1jbUkgn6u+JjEXGDKPAdkYM+2beG4v/ec0Uw6t2JlSSIig+XRSmkmJMxynQrtDAUQ4tYVwLeyvlfaYZR5tV3obgz7+8SGqnJf+idH5/VizfzeLIkQNySI6JTy5JmdySCqkSTlLyTF7Jm/PkvDjvzse0dcmZzeyTP3A+fwAtTJLS</latexit>

leftEnd� 1



Put Pivot in Its Place

This is a valid final position for the pivot in a sorted vector.

2
<latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit><latexit sha1_base64="kZuKFafCNCvLqTlZG2iNYKF8IFQ=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKewGQY8BLx4TMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96m/mdB1SaR/LezGIchHQsecAZNVZq1oblilt1FyDrxMtJBXI0huWv/ihiSYjSMEG17nlubAYpVYYzgfNSP9EYUzalY+xZKmmIepAuDp2TC6uMSBApW9KQhfpzIqWh1rPQt50hNRO96mXif162Uf9l9hIT3AxSLuPEoGTLK4JEEBORLBIy4gqZETNLKFPcPkLYhCrKjA2uZBPyVvNYJ+1a1XOrXvOqUm/kWRXhDM7hEjy4hjrcQQNawADhCZ7hxXl0Xp03533ZWnDymVP4BefjGwaomLY=</latexit> 5

<latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit><latexit sha1_base64="f0wJi0SNhqzo4Xhwn59VcXT9d40=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoseAF48JmAckS5iddJIhs7PLzKwQlpw9eNXP8CZe/Q6/wl9wNtmDJlrQUFR1N90VxIJr47qfTmFtfWNzq7hd2tnd2z8oHx61dJQohk0WiUh1AqpRcIlNw43ATqyQhoHAdjC5zfz2AyrNI3lvpjH6IR1JPuSMGis1rvrlilt15yCrxMtJBXLU++Wv3iBiSYjSMEG17npubPyUKsOZwFmpl2iMKZvQEXYtlTRE7afzQ2fkzCoDMoyULWnIXP05kdJQ62kY2M6QmrFe9jLxPy/bqP8yu4kZ3vgpl3FiULLFFcNEEBORLBIy4AqZEVNLKFPcPkLYmCrKjA2uZBPylvNYJa2LqudWvcZlpVbPsyrCCZzCOXhwDTW4gzo0gQHCEzzDi/PovDpvzvuiteDkM8fwC87HNwuLmLk=</latexit>

<latexit sha1_base64="6Feh1pXlrykIl5mqqowwGE1tfbI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF0/Sgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvpn5D0+oNI/lvZkk6Ed0KHnIGTVWanr9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU147WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdV77Jaa9Yq9bs8jiKcwCmcgwdXUIdbaEALGCA8wyu8OY/Oi/PufCxaC04+cwx/4Hz+AIEnjMo=</latexit>

1
<latexit sha1_base64="Pnnc2XnQUcsQh6OMaLWBVbxGTPs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKMB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9q7LlUalVLvP4sjDGZzDJXhQhRrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4o/jNA=</latexit>

7
<latexit sha1_base64="fhsA3K9IGHjB8zVAdjHLWwK6i4g=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjxJAuYByRJmJ73JmNnZZWZWCCFf4MWDIl79JG/+jZNkD5pY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp377SdUmsfywUwS9CM6lDzkjBorNar9YsktuwuQdeJlpAQZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LZU0Qu1PF4fOyIVVBiSMlS1pyEL9PTGlkdaTKLCdETUjverNxf+8bmrCG3/KZZIalGy5KEwFMTGZf00GXCEzYmIJZYrbWwkbUUWZsdkUbAje6svrpHVV9qrlSqNSqt1nceThDM7hEjy4hhrcQR2awADhGV7hzXl0Xpx352PZmnOymVP4A+fzB4i7jM8=</latexit>

6
<latexit sha1_base64="MmFOFs2TiaThExzMFqPWuT6BjBs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEkCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LsndZrtQrpep9FkceTuAUzsGDK6jCHdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNR4zS</latexit>

9
<latexit sha1_base64="JphML6LbXG9DkSy9T4dq3I3n0Lg=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgadndxCTeAl48SQLmAckSZie9yZjZBzOzQljyBV48KOLVT/Lm3zibRFDRgoaiqpvuLi/mTCrL+jBya+sbm1v57cLO7t7+QfHwqCOjRFBo04hHoucRCZyF0FZMcejFAkjgceh606vM796DkCwKb9UsBjcg45D5jBKlpVZ5WCxZ5mW96lw42DItq+aUqxlxahWnjG2tZCihFZrD4vtgFNEkgFBRTqTs21as3JQIxSiHeWGQSIgJnZIx9DUNSQDSTReHzvGZVkbYj4SuUOGF+n0iJYGUs8DTnQFRE/nby8S/vH6i/LqbsjBOFIR0uchPOFYRzr7GIyaAKj7ThFDB9K2YToggVOlsCjqEr0/x/6TjmHbVrLQqpcbNKo48OkGn6BzZqIYa6Bo1URtRBOgBPaFn4854NF6M12VrzljNHKMfMN4+AecYjRA=</latexit>

3
<latexit sha1_base64="ebkxRy3DL6pBIWb32nwYE02HEVs=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWRrqe2t4MWTtGA/oF1KNp22sdnskmSFsvQXePGgiFd/kjf/jdm2goo+GHi8N8PMPD8SXBtCPpzM2vrG5lZ2O7ezu7d/kD88auswVgxaLBSh6vpUg+ASWoYbAd1IAQ18AR1/epX6nXtQmofy1swi8AI6lnzEGTVWal4M8gVSJBaVCk6JWyWuJbVatVSqYXdhEVJAKzQG+ff+MGRxANIwQbXuuSQyXkKV4UzAPNePNUSUTekYepZKGoD2ksWhc3xmlSEehcqWNHihfp9IaKD1LPBtZ0DNRP/2UvEvrxebUdVLuIxiA5ItF41igU2I06/xkCtgRswsoUxxeytmE6ooMzabnA3h61P8P2mXim6lWG6WC/WbVRxZdIJO0Tly0SWqo2vUQC3EEKAH9ISenTvn0XlxXpetGWc1c4x+wHn7BNt0jQk=</latexit>

3

<latexit sha1_base64="/BYrRelAh6BDeutO8hRfZqWfUWs=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBS48V7AekoWy2m3bpZhN2J0IJ/RlePCji1V/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aTu7nffeTaiEQ94DTlQUxHSkSCUbSSn/cRSchHQs0G1Zpbdxcgf4lXkBoUaA2qn/1hwrKYK2SSGuN7bopBTjUKJvms0s8MTymb0BH3LVU05ibIFyfPyJlVhiRKtC2FZKH+nMhpbMw0Dm1nTHFsVr25+J/nZxjdBrlQaYZcseWiKJMEEzL/nwyF5gzl1BLKtLC3EjammjK0KVVsCN7qy39J56LuXdev7i9rjWYRRxlO4BTOwYMbaEATWtAGBgk8wQu8Oug8O2/O+7K15BQzx/ALzsc3X66RWQ==</latexit>

begin
<latexit sha1_base64="Ns8th0fv3R+EK8yxX6L+og7Q9oM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzEOSJczOTpIhs7PLTK8QlnyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlRgIRtFKj1kPkXAVTvvlilt15yCrxMtJBXI0+uWvXhizNOIKmaTGdD03QT+jGgWTfFrqpYYnlI3pkHctVTTixs/mB0/JmVVCMoi1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNcXDrZ0IlKXLFFosGqSQYk9n3JBSaM5QTSyjTwt5K2IhqytBmVLIheMsvr5LWRdW7rl7dX1Zq9TyOIpzAKZyDBzdQgzo0oAkMIniGV3hztPPivDsfi9aCk88cwx84nz/WLJB3</latexit>

end

<latexit sha1_base64="SBbKd/uYi/+pjfexruzSNYW9Zt4=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAS44RzAOSJcxOZpMxs7PLTK8QlnyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXkEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GdzO//cS1EbF6wEnC/YgOlQgFo2ildtZDJI/TfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/Nzp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3vqZUEmKXLHFojCVBGMy+50MhOYM5cQSyrSwtxI2opoytAmVbAje8surpHVR9a6rV/eXlVo9j6MIJ3AK5+DBDdSgDg1oAoMxPMMrvDmJ8+K8Ox+L1oKTzxzDHzifP0/Ej5Y=</latexit>

j<latexit sha1_base64="Mp8AgHl3hCISpQiP7IlsNF0bKHM=">AAAB9HicbVDJSgNBEO2JW4xb1KOXxiB4CjPidgyIkGMEs0AyhJ5OTdKkp2fsrgmEId/hxYMiXv0Yb/6NneWgiQ8KHu9VUVUvSKQw6LrfTm5tfWNzK79d2Nnd2z8oHh41TJxqDnUey1i3AmZACgV1FCihlWhgUSChGQzvpn5zBNqIWD3iOAE/Yn0lQsEZWsnPOohUQoj3qjfpFktu2Z2BrhJvQUpkgVq3+NXpxTyNQCGXzJi25yboZ0yj4BImhU5qIGF8yPrQtlSxCIyfzY6e0DOr9GgYa1sK6Uz9PZGxyJhxFNjOiOHALHtT8T+vnWJ462dCJSmC4vNFYSopxnSaAO0JDRzl2BLGtbC3Uj5gmnG0ORVsCN7yy6ukcVH2rstXD5elSnURR56ckFNyTjxyQyqkSmqkTjh5Is/klbw5I+fFeXc+5q05ZzFzTP7A+fwB0R2SKg==</latexit>

leftEnd

<latexit sha1_base64="EK7JeKO37sCcu2j0VCT3LVNWSqw=">AAAB+HicbVDJSgNBEO1xjXHJqEcvjUHwYpgRt2NABC9CBLNAEkJPpyZp0tMzdNcIcciXePGgiFc/xZt/Y2c5aOKDgsd7VVTVCxIpDHret7O0vLK6tp7byG9ube8U3N29molTzaHKYxnrRsAMSKGgigIlNBINLAok1IPB9divP4I2IlYPOEygHbGeEqHgDK3UcQtZC5FKCPFGdUcnfscteiVvArpI/BkpkhkqHfer1Y15GoFCLpkxTd9LsJ0xjYJLGOVbqYGE8QHrQdNSxSIw7Wxy+IgeWaVLw1jbUkgn6u+JjEXGDKPAdkYM+2beG4v/ec0Uw6t2JlSSIig+XRSmkmJMxynQrtDAUQ4tYVwLeyvlfaYZR5tV3obgz7+8SGqnJf+idH5/VizfzeLIkQNySI6JTy5JmdySCqkSTlLyTF7Jm/PkvDjvzse0dcmZzeyTP3A+fwAtTJLS</latexit>

leftEnd� 1We then return the pivot position                     .



Running Time

The body of the for loop does a constant amount of work.

The running time is                           .

This is the bound we used in the previous lecture to argue quicksort 
has            worst-case complexity and                   average-case complexity.

Godbolt Link

<latexit sha1_base64="2Ze0Is8yzYWe3jKng30kRx+j+g4=">AAACCHicbZC7SgNBFIZn4y3GW9TSwsEgxMKwK97KgI2NECE3SEKYnZwkQ2Znl5mzQlhS2vgqNhaK2PoIdr6Nk0uhiT8MfPznHM6c34+kMOi6305qaXlldS29ntnY3Nreye7uVU0Yaw4VHspQ131mQAoFFRQooR5pYIEvoeYPbsb12gNoI0JVxmEErYD1lOgKztBa7exhs9wHZPmkiUhBdUb0lE7Yh55Qo5N2NucW3InoIngzyJGZSu3sV7MT8jgAhVwyYxqeG2ErYRoFlzDKNGMDEeMD1oOGRcUCMK1kcsiIHlunQ7uhtk8hnbi/JxIWGDMMfNsZMOyb+drY/K/WiLF73UqEimIExaeLurGkGNJxKrQjNHCUQwuMa2H/SnmfacbRZpexIXjzJy9C9azgXRYu7s9zxbtZHGlyQI5InnjkihTJLSmRCuHkkTyTV/LmPDkvzrvzMW1NObOZffJHzucPYLCY+g==</latexit>

⇥(end� begin)

<latexit sha1_base64="W7AINoE1WPP5Ph2jA5viWbWy7Sc=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2E3+DoGvHgRIuQFmzXMTibJkNmZZaZXCEs+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K4wFN+C6305ubX1jcyu/XdjZ3ds/KB4etYxKNGVNqoTSnZAYJrhkTeAgWCfWjEShYO1wfDvz209MG65kAyYxCyIylHzAKQEr+d3GiAEpy8fqea9YcivuHHiVeBkpoQz1XvGr21c0iZgEKogxvufGEKREA6eCTQvdxLCY0DEZMt9SSSJmgnR+8hSfWaWPB0rbkoDn6u+JlETGTKLQdkYERmbZm4n/eX4Cg5sg5TJOgEm6WDRIBAaFZ//jPteMgphYQqjm9lZMR0QTCjalgg3BW355lbSqFe+qcvlwUardZ3Hk0Qk6RWXkoWtUQ3eojpqIIoWe0St6c8B5cd6dj0VrzslmjtEfOJ8/PJuQng==</latexit>

⇥(n2)
<latexit sha1_base64="x6TSX4mfunyui4zyED58q5LaMJU=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVX8eAFy9ChLwgu4TZSScZMjuzzMwGwpI/8eJBEa/+iTf/xkmyB00saCiquunuihLOtPG8b2dtfWNza7uwU9zd2z84dI+Om1qmikKDSi5VOyIaOBPQMMxwaCcKSBxxaEWj+5nfGoPSTIq6mSQQxmQgWJ9RYqzUdd2gPgRDygIHXA6wuOi6Ja/izYFXiZ+TEspR67pfQU/SNAZhKCdad3wvMWFGlGGUw7QYpBoSQkdkAB1LBYlBh9n88ik+t0oP96WyJQyeq78nMhJrPYkj2xkTM9TL3kz8z+ukpn8XZkwkqQFBF4v6KcdG4lkMuMcUUMMnlhCqmL0V0yFRhBobVtGG4C+/vEqalxX/pnL9dFWqPuZxFNApOkNl5KNbVEUPqIYaiKIxekav6M3JnBfn3flYtK45+cwJ+gPn8wck5JK9</latexit>

⇥(n log n)

https://godbolt.org/z/jKecW73sd

