
Hello, World!

Stroustrup 2.2.1



First Program

Every C++ program must contain exactly one function named main.

This is where execution of the program starts.

https://godbolt.org/z/db9oP8EM1



First Program

the return value this main takes no arguments



Better First Program

Now we actually return an integer.

A return value of 0 indicates success.

Nonzero return values can encode different types of errors.

It is a good habit to always include the return 0 statement.



Hello World

https://godbolt.org/z/1nn6G5dar

We can use a           statement to write to the console.

<latexit sha1_base64="5LZ09wPXw77Dl+mzZxfXw57C40Y=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuCGzdCBfuAtpZMmmlDM5MhuaOUof/hxoUibv0Xd/6NmXYW2nogcDjnHu7N8WMpDLrut1NYWV1b3yhulra2d3b3yvsHTaMSzXiDKal026eGSxHxBgqUvB1rTkNf8pY/vs781iPXRqjoHicx74V0GIlAMIpWeki7iEQog1lm2i9X3Ko7A1kmXk4qkKPeL391B4olIY+QSWpMx3Nj7KVUo2CST0vdxPCYsjEd8o6lEQ256aWzq6fkxCoDEihtX4Rkpv5OpDQ0ZhL6djKkODKLXib+53USDK56qYjiBHnE5ouCRBJUJKuADITmDOXEEsq0sLcSNqKaMrRFlWwJ3uKXl0nzrOpdVM/vziu127yOIhzBMZyCB5dQgxuoQwMYaHiGV3hznpwX5935mI8WnDxzCH/gfP4A8vyS2g==</latexit>

iostream       is the standard output stream and is defined in the                  library.

<latexit sha1_base64="FnhRt01BYcUCYVQBuPsQ5trGY4s=">AAAB8XicbVDLSgMxFL1TX7W+qi7dDBbBVZkRX8uCGzdCBfvAdiiZNG1DM8mQ3BHK0L9w40IRt/6NO//GTDsLbT0QOJxzLzn3hLHgBj3v2ymsrK6tbxQ3S1vbO7t75f2DplGJpqxBlVC6HRLDBJesgRwFa8eakSgUrBWObzK/9cS04Uo+4CRmQUSGkg84JWilx7SL6FKV4LRXrnhVbwZ3mfg5qUCOeq/81e0rmkRMIhXEmI7vxRikRCOngk1L3cSwmNAxGbKOpZJEzATpLPHUPbFK3x0obZ/MElj190ZKImMmUWgnI4Ijs+hl4n9eJ8HBdZByGSfIJJ1/NEiEi8rNznf7XDOKYmIJoZrbrC4dEU0o2pJKtgR/8eRl0jyr+pfVi/vzSu0ur6MIR3AMp+DDFdTgFurQAAoSnuEV3hzjvDjvzsd8tODkO4fwB87nD8hnkQo=</latexit>

cout

<latexit sha1_base64="FnhRt01BYcUCYVQBuPsQ5trGY4s=">AAAB8XicbVDLSgMxFL1TX7W+qi7dDBbBVZkRX8uCGzdCBfvAdiiZNG1DM8mQ3BHK0L9w40IRt/6NO//GTDsLbT0QOJxzLzn3hLHgBj3v2ymsrK6tbxQ3S1vbO7t75f2DplGJpqxBlVC6HRLDBJesgRwFa8eakSgUrBWObzK/9cS04Uo+4CRmQUSGkg84JWilx7SL6FKV4LRXrnhVbwZ3mfg5qUCOeq/81e0rmkRMIhXEmI7vxRikRCOngk1L3cSwmNAxGbKOpZJEzATpLPHUPbFK3x0obZ/MElj190ZKImMmUWgnI4Ijs+hl4n9eJ8HBdZByGSfIJJ1/NEiEi8rNznf7XDOKYmIJoZrbrC4dEU0o2pJKtgR/8eRl0jyr+pfVi/vzSu0ur6MIR3AMp+DDFdTgFurQAAoSnuEV3hzjvDjvzsd8tODkO4fwB87nD8hnkQo=</latexit>

cout



Hello World

https://godbolt.org/z/1nn6G5dar

We can specify a string between double quotes.

The         is the insertion operator.
<latexit sha1_base64="/nORw9P6if8c5GgBmhS8+3+zft4=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoNgFe4kqEWKgI2NEMF8QHKEvc0mWbK3d+7OCeHIn7CxUMTWv2Pnv3GTXKGJDwYe780wMy+IpTDout9Obm19Y3Mrv13Y2d3bPygeHjVNlGjGGyySkW4H1HApFG+gQMnbseY0DCRvBeObmd964tqISD3gJOZ+SIdKDASjaKV22kUk1eq0Vyy5ZXcOskq8jJQgQ71X/Or2I5aEXCGT1JiO58bop1SjYJJPC93E8JiyMR3yjqWKhtz46fzeKTmzSp8MIm1LIZmrvydSGhozCQPbGVIcmWVvJv7ndRIcXPupUHGCXLHFokEiCUZk9jzpC80ZyokllGlhbyVsRDVlaCMq2BC85ZdXSfOi7F2WK/eVUu0uiyMPJ3AK5+DBFdTgFurQAAYSnuEV3pxH58V5dz4WrTknmzmGP3A+fwCNRI+y</latexit>

<<

newline character

It looks like a mouth shouting the string.



Hello Again

https://godbolt.org/z/1s46Tzedz

We can concatenate outputs with the insertion operator.

Single characters can also be used, between single quotes.



Built-In Types

Stroustrup 2.2.2



Types
C++ offers some basic built-in types.

<latexit sha1_base64="bHlAKklfSL3DGOLkygbODZiRLrI=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL16ECOaBSQizk0kyZHZmmekVwpK/8OJBEa/+jTf/xkmyB00saCiquunuCmMpLPr+t5dbW9/Y3MpvF3Z29/YPiodHDasTw3idaalNK6SWS6F4HQVK3ooNp1EoeTMc38z85hM3Vmj1gJOYdyM6VGIgGEUnPaYdRBJqLae9Yskv+3OQVRJkpAQZar3iV6evWRJxhUxSa9uBH2M3pQYFk3xa6CSWx5SN6ZC3HVU04rabzi+ekjOn9MlAG1cKyVz9PZHSyNpJFLrOiOLILnsz8T+vneDgupsKFSfIFVssGiSSoCaz90lfGM5QThyhzAh3K2EjaihDF1LBhRAsv7xKGhfl4LJcua+UqndZHHk4gVM4hwCuoAq3UIM6MFDwDK/w5lnvxXv3PhatOS+bOYY/8D5/ALFBkPo=</latexit>

bool a boolean value,           or           .
<latexit sha1_base64="7QNYnnKJ7p1CZjSBBOAHxJouBZA=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRIp6rLgxo1QwT6wDWUynbRDJ5MwcyOU0L9w40IRt/6NO//GSZqFth4YOJxzL3PP8WPBNTrOt1VaW9/Y3CpvV3Z29/YPqodHHR0lirI2jUSkej7RTHDJ2shRsF6sGAl9wbr+9Cbzu09MaR7JB5zFzAvJWPKAU4JGekwHiDadEDUfVmtO3clhrxK3IDUo0BpWvwajiCYhk0gF0brvOjF6KVHIqWDzyiDRLCZ0Ssasb6gkIdNeml88t8+MMrKDSJknzQWZ+nsjJaHWs9A3kyHBiV72MvE/r59gcO2lXMYJMkkXHwWJsDGys/j2iCtGUcwMIVRxc2sen1A0JVVMCe5y5FXSuai7l/XGfaPWvCvqKMMJnMI5uHAFTbiFFrSBgoRneIU3S1sv1rv1sRgtWcXOMfyB9fkDm+KQ7A==</latexit>

char a character, for example ‘a’, ‘3’ or ‘\n’.

<latexit sha1_base64="GlVNpH+ujP8i1f+BZo+sGLHAVK4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeCFy9CBfuBbSib7aRdutmE3YlQQv+FFw+KePXfePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONYcmj2WsOwEzIIWCJgqU0Ek0sCiQ0A7GNzO//QTaiFg94CQBP2JDJULBGVrpMeshUtQpTPvlilt156CrxMtJheRo9MtfvUHM0wgUcsmM6Xpugn7GNAouYVrqpQYSxsdsCF1LFYvA+Nn84ik9s8qAhrG2pZDO1d8TGYuMmUSB7YwYjsyyNxP/87ophtd+JlSSIii+WBSmkmJMZ+/TgdDAUU4sYVwLeyvlI6YZRxtSyYbgLb+8SloXVe+yWruvVep3eRxFckJOyTnxyBWpk1vSIE3CiSLP5JW8OcZ5cd6dj0VrwclnjskfOJ8/z+eRDg==</latexit>

true
<latexit sha1_base64="PlS5QM3PpILorkN263cz7Uo4uSY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANJTNdtMu3WzC7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5Oc9RBJRafi0X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Bjfc1MMcqpRMMmnlV5meErZmA65b6miMTdBPj95Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP88P8PoJsiFSjPkii0WRZkkmJDZ/2QgNGcoJ5ZQpoW9lbAR1ZShTaliQ/CWX14l7Yu6d1W/fLisNe6LOMpwAqdwDh5cQwPuoAktYJDAM7zCm4POi/PufCxaS04xcwx/4Hz+AGoTkWM=</latexit>

false

<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int an integer like 123 or -4000.
<latexit sha1_base64="BD4wcqwyYAicklGLfQNVsp/b5Yg=">AAAB83icbVDLSgMxFM3UV62vqks3wSK4KjMi6rLgxo1QwT6gM5RMJm1DM8mQ3Ahl6G+4caGIW3/GnX9j2s5CWw8EDuecm9ycOBPcgO9/e6W19Y3NrfJ2ZWd3b/+genjUNspqylpUCaW7MTFMcMlawEGwbqYZSWPBOvH4duZ3npg2XMlHmGQsSslQ8gGnBJwU5iEATpR18Wm/WvPr/hx4lQQFqaECzX71K0wUtSmTQAUxphf4GUQ50cCpu68SWsMyQsdkyHqOSpIyE+Xznaf4zCkJHijtjgQ8V39P5CQ1ZpLGLpkSGJllbyb+5/UsDG6inMvMApN08dDACgwKzwrACdeMgpg4QqjmbldMR0QTCq6miishWP7yKmlf1IOr+uXDZa1xX9RRRifoFJ2jAF2jBrpDTdRCFGXoGb2iN896L96797GIlrxi5hj9gff5Az1ikd0=</latexit>

double a double precision floating point number like 2.71828.
<latexit sha1_base64="JUjs1eGUW+U0Z2GZ6QGHYXL1BZE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANJTNdtMu3WTD7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbaMyzXiLKal0N6SGS5HwFgqUvJtqTuNQ8k44vp35nSeujVDJI05SHsR0mIhIMIpW8vMeIomkojjtV2tu3Z2DrBKvIDUo0OxXv3oDxbKYJ8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW5rQmJsgn588JWdWGZBIaVsJkrn6eyKnsTGTOLSdMcWRWfZm4n+en2F0E+QiSTPkCVssijJJUJHZ/2QgNGcoJ5ZQpoW9lbAR1ZShTaliQ/CWX14l7Yu6d1W/fLisNe6LOMpwAqdwDh5cQwPuoAktYKDgGV7hzUHnxXl3PhatJaeYOYY/cD5/AHrfkW4=</latexit>

float single precision floating point number.



Size
How much memory a type uses can vary from machine to machine.

Typically:

           and           use 8 bits or 1 byte.
<latexit sha1_base64="bHlAKklfSL3DGOLkygbODZiRLrI=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL16ECOaBSQizk0kyZHZmmekVwpK/8OJBEa/+jTf/xkmyB00saCiquunuCmMpLPr+t5dbW9/Y3MpvF3Z29/YPiodHDasTw3idaalNK6SWS6F4HQVK3ooNp1EoeTMc38z85hM3Vmj1gJOYdyM6VGIgGEUnPaYdRBJqLae9Yskv+3OQVRJkpAQZar3iV6evWRJxhUxSa9uBH2M3pQYFk3xa6CSWx5SN6ZC3HVU04rabzi+ekjOn9MlAG1cKyVz9PZHSyNpJFLrOiOLILnsz8T+vneDgupsKFSfIFVssGiSSoCaz90lfGM5QThyhzAh3K2EjaihDF1LBhRAsv7xKGhfl4LJcua+UqndZHHk4gVM4hwCuoAq3UIM6MFDwDK/w5lnvxXv3PhatOS+bOYY/8D5/ALFBkPo=</latexit>

bool
<latexit sha1_base64="7QNYnnKJ7p1CZjSBBOAHxJouBZA=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRIp6rLgxo1QwT6wDWUynbRDJ5MwcyOU0L9w40IRt/6NO//GSZqFth4YOJxzL3PP8WPBNTrOt1VaW9/Y3CpvV3Z29/YPqodHHR0lirI2jUSkej7RTHDJ2shRsF6sGAl9wbr+9Cbzu09MaR7JB5zFzAvJWPKAU4JGekwHiDadEDUfVmtO3clhrxK3IDUo0BpWvwajiCYhk0gF0brvOjF6KVHIqWDzyiDRLCZ0Ssasb6gkIdNeml88t8+MMrKDSJknzQWZ+nsjJaHWs9A3kyHBiV72MvE/r59gcO2lXMYJMkkXHwWJsDGys/j2iCtGUcwMIVRxc2sen1A0JVVMCe5y5FXSuai7l/XGfaPWvCvqKMMJnMI5uHAFTbiFFrSBgoRneIU3S1sv1rv1sRgtWcXOMfyB9fkDm+KQ7A==</latexit>

char
<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int uses 4 bytes.  This means an        can be in the range              
<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int
<latexit sha1_base64="fF+2DQ/qKg2iXLkZD+XkTA7moVY=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4sCWpRV0W3LgRKtgHpLFMppN26OTBzEQIof6KGxeKuPVD3Pk3TtsstPXA5R7OuZe5c7yYM6ks69tYWV1b39gsbBW3d3b39s2Dw7aMEkFoi0Q8El0PS8pZSFuKKU67saA48DjteOPrqd95pEKyKLxXaUzdAA9D5jOClZb6Zsmp1B6yc3tyhua9Yrt9s2xVrRnQMrFzUoYczb751RtEJAloqAjHUjq2FSs3w0Ixwumk2EskjTEZ4yF1NA1xQKWbzY6foBOtDJAfCV2hQjP190aGAynTwNOTAVYjuehNxf88J1H+lZuxME4UDcn8IT/hSEVomgQaMEGJ4qkmmAimb0VkhAUmSudV1CHYi19eJu1a1b6o1u/q5cZtHkcBjuAYTsGGS2jADTShBQRSeIZXeDOejBfj3fiYj64Y+U4J/sD4/AGpZJLk</latexit>

[�231, 231 � 1]

You can check this with the               operator.
<latexit sha1_base64="KcgQN14Yo3rwXzKp8tB0CLBzlXo=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBTSmb7aZdutmE3YlQQ/+GFw+KePXPePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCS8F5Eh0qEglG0kp/5iMSIJx6H03654lbdOcgq8XJSgRyNfvnLH8QsjbhCJqkxXc9NsJdRjYJJPi35qeEJZWM65F1LFY246WXzm6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF73MqGSFLlii0VhKgnGZBYAGQjNGcqJJZRpYW8lbEQ1ZWhjKtkQvOWXV0nroupdVmv3tUr9Lo+jCCdwCufgwRXU4RYa0AQGCTzDK7w5qfPivDsfi9aCk88cwx84nz9dlpHy</latexit>

sizeof

The answer is given as a multiple of the size of the           type.
<latexit sha1_base64="7QNYnnKJ7p1CZjSBBOAHxJouBZA=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRIp6rLgxo1QwT6wDWUynbRDJ5MwcyOU0L9w40IRt/6NO//GSZqFth4YOJxzL3PP8WPBNTrOt1VaW9/Y3CpvV3Z29/YPqodHHR0lirI2jUSkej7RTHDJ2shRsF6sGAl9wbr+9Cbzu09MaR7JB5zFzAvJWPKAU4JGekwHiDadEDUfVmtO3clhrxK3IDUo0BpWvwajiCYhk0gF0brvOjF6KVHIqWDzyiDRLCZ0Ssasb6gkIdNeml88t8+MMrKDSJknzQWZ+nsjJaHWs9A3kyHBiV72MvE/r59gcO2lXMYJMkkXHwWJsDGys/j2iCtGUcwMIVRxc2sen1A0JVVMCe5y5FXSuai7l/XGfaPWvCvqKMMJnMI5uHAFTbiFFrSBgoRneIU3S1sv1rv1sRgtWcXOMfyB9fkDm+KQ7A==</latexit>

char

<latexit sha1_base64="BD4wcqwyYAicklGLfQNVsp/b5Yg=">AAAB83icbVDLSgMxFM3UV62vqks3wSK4KjMi6rLgxo1QwT6gM5RMJm1DM8mQ3Ahl6G+4caGIW3/GnX9j2s5CWw8EDuecm9ycOBPcgO9/e6W19Y3NrfJ2ZWd3b/+genjUNspqylpUCaW7MTFMcMlawEGwbqYZSWPBOvH4duZ3npg2XMlHmGQsSslQ8gGnBJwU5iEATpR18Wm/WvPr/hx4lQQFqaECzX71K0wUtSmTQAUxphf4GUQ50cCpu68SWsMyQsdkyHqOSpIyE+Xznaf4zCkJHijtjgQ8V39P5CQ1ZpLGLpkSGJllbyb+5/UsDG6inMvMApN08dDACgwKzwrACdeMgpg4QqjmbldMR0QTCq6miishWP7yKmlf1IOr+uXDZa1xX9RRRifoFJ2jAF2jBrpDTdRCFGXoGb2iN896L96797GIlrxi5hj9gff5Az1ikd0=</latexit>

double uses 8 bytes.
<latexit sha1_base64="JUjs1eGUW+U0Z2GZ6QGHYXL1BZE=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANJTNdtMu3WTD7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbaMyzXiLKal0N6SGS5HwFgqUvJtqTuNQ8k44vp35nSeujVDJI05SHsR0mIhIMIpW8vMeIomkojjtV2tu3Z2DrBKvIDUo0OxXv3oDxbKYJ8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW5rQmJsgn588JWdWGZBIaVsJkrn6eyKnsTGTOLSdMcWRWfZm4n+en2F0E+QiSTPkCVssijJJUJHZ/2QgNGcoJ5ZQpoW9lbAR1ZShTaliQ/CWX14l7Yu6d1W/fLisNe6LOMpwAqdwDh5cQwPuoAktYKDgGV7hzUHnxXl3PhatJaeYOYY/cD5/AHrfkW4=</latexit>

float uses 4 bytes.



Initializing Variables

Stroustrup 2.2.2



Variables

This prints out: the value of x is 5
https://godbolt.org/z/bjeM6M15M

<latexit sha1_base64="O2bxYSRE6jwguQ4f/y0HOcas49w=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiTiayMU3LgRKtgHNKFMppN26GQSZm7UEvspblwo4tYvceffOG2z0NYDA4dz7uWeOUEiuAbH+bYKS8srq2vF9dLG5tb2jl3ebeo4VZQ1aCxi1Q6IZoJL1gAOgrUTxUgUCNYKhlcTv3XPlOaxvINRwvyI9CUPOSVgpK5dzjwAzCVgDz/iS3w67toVp+pMgReJm5MKylHv2l9eL6ZpxCRQQbTuuE4CfkYUcCrYuOSlmiWEDkmfdQyVJGLaz6bRx/jQKD0cxso8E2Kq/t7ISKT1KArMZERgoOe9ifif10khvPAzLpMUmKSzQ2EqMMR40gPuccUoiJEhhCpusmI6IIpQMG2VTAnu/JcXSfO46p5VT25PKrWbvI4i2kcH6Ai56BzV0DWqowai6AE9o1f0Zj1ZL9a79TEbLVj5zh76A+vzB2eNktY=</latexit>

int x = 5The line                   does two things:

• declares the name     to stand for an object of type        .

• initializes     with value 5.

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x

<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int



Watch Out! UB

Here we declare the name     to stand for an         but we do not 
initialize it.

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x
<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int

The compiler does not automatically initialize it for us.  The value of     is 
whatever was already written to its spot in memory.

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x

The result is undefined behavior (UB).



Watch Out! UB

The compiler does not automatically initialize it for us.  The value of     is 
whatever was already written to its spot in memory.

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x

This is done for performance reasons.

Best Practice:  “Don’t introduce a name until you have a value for it”.

—Stroustrup



Boolean Example

Mild surprise, this prints out: This course is great: 1

https://godbolt.org/z/PnrzMP7rx

If you want to print out true/false instead of 0/1, use the commented out line.



Statically Typed
C++ is a statically typed language.

Once     is declared to be an       , we cannot assign it to a value that 
can’t be interpreted as an        .

<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int
<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int

<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x



Implicit Conversions
If types don’t match, the compiler may do an implicit conversion in order 
to make it work.

In this case, an implicit conversion is done with no warning!

The value of     becomes 3.<latexit sha1_base64="9fdjZveTQiLeNnrK7QkyXzRlghM=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfsBbSib7aZdutmE3YlYQn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9ybUSsHnCScD+iQyVCwShaqZ31EMnTtF+uuFV3DrJKvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Nn83Ck5s8qAhLG2pZDM1d8TGY2MmUSB7YwojsyyNxP/87ophtd+JlSSIldssShMJcGYzH4nA6E5QzmxhDIt7K2EjaimDG1CJRuCt/zyKmldVL3Lau2+Vqnf5XEU4QRO4Rw8uII63EIDmsBgDM/wCm9O4rw4787HorXg5DPH8AfO5w9mOY+o</latexit>x

https://godbolt.org/z/sY53jMr7n

https://godbolt.org/z/sY53jMr7n


Terminology

The first line initializes     with the value 5.

The second line assigns     the value 3.

<latexit sha1_base64="CV4VcOkupu/UzF5l+VBhCNTGv6I=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANpTNdtMu3Wzi7kQsoX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1M66iORpQnrlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/N7p2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfR50heaM5RjSyjTwt5K2JBqytBGVLIheIsvL5PmWdW7qJ7fnVdqt3kcRTiCYzgFDy6hBjdQhwYwkPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDvn2P0g==</latexit>x

<latexit sha1_base64="CV4VcOkupu/UzF5l+VBhCNTGv6I=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANpTNdtMu3Wzi7kQsoX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJW9zhOuB/RgRKhYBSt1M66iORpQnrlilt1ZyDLxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+aTUTQ1PKBvRAe9YqmjEjZ/N7p2QE6v0SRhrWwrJTP09kdHImHEU2M6I4tAselPxP6+TYnjlZ0IlKXLF5ovCVBKMyfR50heaM5RjSyjTwt5K2JBqytBGVLIheIsvL5PmWdW7qJ7fnVdqt3kcRTiCYzgFDy6hBjdQhwYwkPAMr/DmPDgvzrvzMW8tOPnMIfyB8/kDvn2P0g==</latexit>x



Implicit Conversions
If types don’t match, the compiler may do an implicit conversion in order 
to make it work.

This prints:     is true and     is 3
https://godbolt.org/z/6o5jqvoxT

<latexit sha1_base64="lDAQFRoIWWWVpfxzeZTTOAJuWvc=">AAAB7nicdVBNSwMxEM3Wr1q/qh69BIvgqWRLqe2t4MWLUMF+QLuUbJptQ7PZJZkVy9If4cWDIl79Pd78N2bbCir6YODx3gwz8/xYCgOEfDi5tfWNza38dmFnd2//oHh41DFRohlvs0hGuudTw6VQvA0CJO/FmtPQl7zrTy8zv3vHtRGRuoVZzL2QjpUIBKNgpW46AMD382GxRMrEolbDGXHrxLWk0ahXKg3sLixCSmiF1rD4PhhFLAm5AiapMX2XxOClVINgks8Lg8TwmLIpHfO+pYqG3Hjp4tw5PrPKCAeRtqUAL9TvEykNjZmFvu0MKUzMby8T//L6CQR1LxUqToArtlwUJBJDhLPf8UhozkDOLKFMC3srZhOqKQObUMGG8PUp/p90KmW3Vq7eVEvN61UceXSCTtE5ctEFaqIr1EJtxNAUPaAn9OzEzqPz4rwuW3POauYY/YDz9gm9fo/l</latexit>x
<latexit sha1_base64="MOsK6l+Ih57wRhoyjeWdQBtlxyA=">AAAB7nicdVDLSgNBEOz1GeMr6tHLYBA8hd0QYnILePEiRDAPSJYwO5lNhszOLjO9QljyEV48KOLV7/Hm3zh5CCpa0FBUddPdFSRSGHTdD2dtfWNzazu3k9/d2z84LBwdt02casZbLJax7gbUcCkUb6FAybuJ5jQKJO8Ek6u537nn2ohY3eE04X5ER0qEglG0UifrI5JgNigU3ZJrUa2SOfFqrmdJvV4rl+vEW1iuW4QVmoPCe38YszTiCpmkxvQ8N0E/oxoFk3yW76eGJ5RN6Ij3LFU04sbPFufOyLlVhiSMtS2FZKF+n8hoZMw0CmxnRHFsfntz8S+vl2JY8zOhkhS5YstFYSoJxmT+OxkKzRnKqSWUaWFvJWxMNWVoE8rbEL4+Jf+TdrnkVUuV20qxcbOKIwencAYX4MElNOAamtACBhN4gCd4dhLn0XlxXpeta85q5gR+wHn7BJwQj88=</latexit>

b



Implicit Conversions

Zero is interpreted as           .  Any non-zero numeric value is
interpreted as         .

<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int

<latexit sha1_base64="bHlAKklfSL3DGOLkygbODZiRLrI=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL16ECOaBSQizk0kyZHZmmekVwpK/8OJBEa/+jTf/xkmyB00saCiquunuCmMpLPr+t5dbW9/Y3MpvF3Z29/YPiodHDasTw3idaalNK6SWS6F4HQVK3ooNp1EoeTMc38z85hM3Vmj1gJOYdyM6VGIgGEUnPaYdRBJqLae9Yskv+3OQVRJkpAQZar3iV6evWRJxhUxSa9uBH2M3pQYFk3xa6CSWx5SN6ZC3HVU04rabzi+ekjOn9MlAG1cKyVz9PZHSyNpJFLrOiOLILnsz8T+vneDgupsKFSfIFVssGiSSoCaz90lfGM5QThyhzAh3K2EjaihDF1LBhRAsv7xKGhfl4LJcua+UqndZHHk4gVM4hwCuoAq3UIM6MFDwDK/w5lnvxXv3PhatOS+bOYY/8D5/ALFBkPo=</latexit>

bool
<latexit sha1_base64="PlS5QM3PpILorkN263cz7Uo4uSY=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPBixehgv2ANJTNdtMu3WzC7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+Hbmd564NiJRjzhJeRDToRKRYBSt5Oc9RBJRafi0X625dXcOskq8gtSgQLNf/eoNEpbFXCGT1Bjfc1MMcqpRMMmnlV5meErZmA65b6miMTdBPj95Ss6sMiBRom0pJHP190ROY2MmcWg7Y4ojs+zNxP88P8PoJsiFSjPkii0WRZkkmJDZ/2QgNGcoJ5ZQpoW9lbAR1ZShTaliQ/CWX14l7Yu6d1W/fLisNe6LOMpwAqdwDh5cQwPuoAktYJDAM7zCm4POi/PufCxaS04xcwx/4Hz+AGoTkWM=</latexit>

false
<latexit sha1_base64="GlVNpH+ujP8i1f+BZo+sGLHAVK4=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkqMeCFy9CBfuBbSib7aRdutmE3YlQQv+FFw+KePXfePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONYcmj2WsOwEzIIWCJgqU0Ek0sCiQ0A7GNzO//QTaiFg94CQBP2JDJULBGVrpMeshUtQpTPvlilt156CrxMtJheRo9MtfvUHM0wgUcsmM6Xpugn7GNAouYVrqpQYSxsdsCF1LFYvA+Nn84ik9s8qAhrG2pZDO1d8TGYuMmUSB7YwYjsyyNxP/87ophtd+JlSSIii+WBSmkmJMZ+/TgdDAUU4sYVwLeyvlI6YZRxtSyYbgLb+8SloXVe+yWruvVep3eRxFckJOyTnxyBWpk1vSIE3CiSLP5JW8OcZ5cd6dj0VrwclnjskfOJ8/z+eRDg==</latexit>

true

A floating point number is truncated towards zero.

Example:



Explicit Conversions

We can do this with a cast.

https://godbolt.org/z/1dPezGdGT

Best practice: if you want to use a conversion make it explicit.

This tells people “I intend to do this conversion.”



Brace Initialization

Brace initialization was introduced in C++11 as a uniform initialization 
method.

Initialization in C++ is surprisingly complicated.

https://godbolt.org/z/Kd6coTf6q

We put the value used to initialize the variable between braces.



Brace Initialization: default
Empty brackets initialize to a default value.

https://godbolt.org/z/onETrP6Pb

A           defaults to false.

An         defaults to zero.

<latexit sha1_base64="bHlAKklfSL3DGOLkygbODZiRLrI=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL16ECOaBSQizk0kyZHZmmekVwpK/8OJBEa/+jTf/xkmyB00saCiquunuCmMpLPr+t5dbW9/Y3MpvF3Z29/YPiodHDasTw3idaalNK6SWS6F4HQVK3ooNp1EoeTMc38z85hM3Vmj1gJOYdyM6VGIgGEUnPaYdRBJqLae9Yskv+3OQVRJkpAQZar3iV6evWRJxhUxSa9uBH2M3pQYFk3xa6CSWx5SN6ZC3HVU04rabzi+ekjOn9MlAG1cKyVz9PZHSyNpJFLrOiOLILnsz8T+vneDgupsKFSfIFVssGiSSoCaz90lfGM5QThyhzAh3K2EjaihDF1LBhRAsv7xKGhfl4LJcua+UqndZHHk4gVM4hwCuoAq3UIM6MFDwDK/w5lnvxXv3PhatOS+bOYY/8D5/ALFBkPo=</latexit>

bool

<latexit sha1_base64="lrKRaNWxAWmgSj3towj2G2E+VgE=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCFy9CBfshbSib7aZdutmE3YlQQn+FFw+KePXnePPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnCScD+iQyVCwSha6THrIRKhcNovV9yqOwdZJV5OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyaelXmp4QtmYDnnXUkUjbvxsfvCUnFllQMJY21JI5urviYxGxkyiwHZGFEdm2ZuJ/3ndFMNrPxMqSZErtlgUppJgTGbfk4HQnKGcWEKZFvZWwkZUU4Y2o5INwVt+eZW0LqreZbV2X6vU7/I4inACp3AOHlxBHW6hAU1gEMEzvMKbo50X5935WLQWnHzmGP7A+fwB9ceQjw==</latexit>

int



Brace Initialization: conversion
A nice property of brace initialization is that it does not allow conversions.

<latexit sha1_base64="90QKxNziEecAUiCzoDre0cZu/XY=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXJVE62NZcONGqGAf0IQymU7boZNMmLkRSogbf8WNC0Xc+hfu/BunbRbaeuDC4Zx7ufeeIBZcg+N8W4Wl5ZXVteJ6aWNza3vH3t1rapkoyhpUCqnaAdFM8Ig1gINg7VgxEgaCtYLR9cRvPTCluYzuYRwzPySDiPc5JWCkrn2QegA4kFJgDwemvPT8zMsy3LXLTsWZAi8SNydllKPetb+8nqRJyCKggmjdcZ0Y/JQo4FSwrOQlmsWEjsiAdQyNSMi0n04/yPCxUXq4L5WpCPBU/T2RklDrcRiYzpDAUM97E/E/r5NA/8pPeRQnwCI6W9RPBAaJJ3HgHleMghgbQqji5lZMh0QRCia0kgnBnX95kTRPK+5FpXpXLddu8ziK6BAdoRPkoktUQzeojhqIokf0jF7Rm/VkvVjv1sestWDlM/voD6zPH0gElYk=</latexit>

bool b {53} this does not compile.

error: narrowing conversion of 53 from int to bool

<latexit sha1_base64="LarZhNSiF5oAILNh/9b8pyWMeQI=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1gEVyHRoi4LbtwIFewDmlAm00k7dPJg5kYsIbjxV9y4UMStX+HOv3HaZqGtBy4czrmXe+/xE8EV2Pa3UVpaXlldK69XNja3tnfM3b2WilNJWZPGIpYdnygmeMSawEGwTiIZCX3B2v7oauK375lUPI7uYJwwLySDiAecEtBSzzzIXADMI8AuftDlZmeWU3PzHPfMqm3ZU+BF4hSkigo0euaX249pGrIIqCBKdR07AS8jEjgVLK+4qWIJoSMyYF1NIxIy5WXTF3J8rJU+DmKpSx8zVX9PZCRUahz6ujMkMFTz3kT8z+umEFx6GY+SFFhEZ4uCVGCI8SQP3OeSURBjTQiVXN+K6ZBIQkGnVtEhOPMvL5LWqeWcW7XbWrV+U8RRRofoCJ0gB12gOrpGDdREFD2iZ/SK3own48V4Nz5mrSWjmNlHf2B8/gCP/ZWm</latexit>

int x {3.14} this does not compile.

error: narrowing conversion of 3.14 from double to int

Best Practice: Use brace initialization whenever possible.



Tests and Loops

Stroustrup 2.2.4



Tests

https://godbolt.org/z/3jxrhc51s

Example adapted from Stroustrup 2.2.4



ASCII table from https://en.wikipedia.org/wiki/ASCII

https://en.wikipedia.org/wiki/ASCII


Tests

https://godbolt.org/z/3jxrhc51s

Example adapted from Stroustrup 2.2.4



Tests

https://godbolt.org/z/3jxrhc51s

Example adapted from Stroustrup 2.2.4



Loops

https://godbolt.org/z/41d43q3jK



Loops

https://godbolt.org/z/41d43q3jK



Loops

https://godbolt.org/z/Khndzhrvs



Question

Do you prefer the while loop solution or the for loop solution?



While Loop

In the while loop,             is still in scope after the while loop ends.
<latexit sha1_base64="9cCIGsLsi19oKXWB548247B26gc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFNJTNdtMu3WzC7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEd0JquBSKt1Cg5J1UcxqHkrfD0c3Ubz9xbUSiHnCc8iCmAyUiwShayc+7iAS14GbSq9bcujsDWSZeQWpQoNmrfnX7CctirpBJaozvuSkGOdUomOSTSjczPKVsRAfct1TRmJsgn508ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n+en2F0HeRCpRlyxeaLokwSTMj0f9IXmjOUY0so08LeStiQasrQplSxIXiLLy+Tx7O6d1m/uD+vNe6KOMpwBMdwCh5cQQNuoQktYJDAM7zCm4POi/PufMxbS04xcwh/4Hz+AJVIkYA=</latexit>

tries



For Loop

The scope of             is limited to the for loop itself.
<latexit sha1_base64="9cCIGsLsi19oKXWB548247B26gc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFNJTNdtMu3WzC7kQooT/DiwdFvPprvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEd0JquBSKt1Cg5J1UcxqHkrfD0c3Ubz9xbUSiHnCc8iCmAyUiwShayc+7iAS14GbSq9bcujsDWSZeQWpQoNmrfnX7CctirpBJaozvuSkGOdUomOSTSjczPKVsRAfct1TRmJsgn508ISdW6ZMo0bYUkpn6eyKnsTHjOLSdMcWhWfSm4n+en2F0HeRCpRlyxeaLokwSTMj0f9IXmjOUY0so08LeStiQasrQplSxIXiLLy+Tx7O6d1m/uD+vNe6KOMpwBMdwCh5cQQNuoQktYJDAM7zCm4POi/PufMxbS04xcwh/4Hz+AJVIkYA=</latexit>

tries



Warnings



What does this code do?

https://godbolt.org/z/P91hdec8K



What does this code do?

https://godbolt.org/z/P91hdec8K

This code prints out Hello, World!



Compile with Warnings

Typos happen.  Get the compiler to help you out!

In this course we will always compile with the flags 
<latexit sha1_base64="seLYTfyzNT2ctISX6ywZG/4PRRc=">AAAB/nicbVDJSgNBEO1xjXEbFU9eGoPgxTAjbseAFy9CBLNAJoSeTk3SpGehu0YMQ8Bf8eJBEa9+hzf/xk4yB018UNTjvSq6+vmJFBod59taWFxaXlktrBXXNza3tu2d3bqOU8WhxmMZq6bPNEgRQQ0FSmgmCljoS2j4g+ux33gApUUc3eMwgXbIepEIBGdopI69n3mI9KTBpKSe6fCIio06dskpOxPQeeLmpERyVDv2l9eNeRpChFwyrVuuk2A7YwoFlzAqeqmGhPEB60HL0IiFoNvZ5PwRPTJKlwaxMhUhnai/NzIWaj0MfTMZMuzrWW8s/ue1Ugyu2pmIkhQh4tOHglRSjOk4C9oVCjjKoSGMK2FupbzPFONoEiuaENzZL8+T+mnZvSif352VKrd5HAVyQA7JMXHJJamQG1IlNcJJRp7JK3mznqwX6936mI4uWPnOHvkD6/MHBAWU7w==</latexit>�Wall � Wextra

g++ -std=c++20 -Wall -Wextra main.cpp -o main



Compile with Warnings
Godbolt has a box where we can add compiler flags.

When we compile with these warnings the compiler tells us:

warning: suggest parentheses around assignment used as truth value.

https://godbolt.org/z/1Yzza74hc



Compile with Warnings

Now this compiles without a warning.

https://godbolt.org/z/9xGssPvrx



Pointers

Stroustrup 2.2.4



Memory

Imagine the memory as a long tape consisting of cells.

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>
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Each cell can hold 1 byte = 8 bits of information.

Each cell is labeled by an integer address.

On a 64 bit processor, memory addresses are 64 bit integers.



Memory

A          typically takes up a single cell.

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

<latexit sha1_base64="jDoqMxgt4Ky6hHXvbf2F6ieQtpM=">AAAB8XicbVDLSsNAFL2pr1pfVZdugkVwVRLxtSy4cSNUsA9sQ5lMJ+3QySTM3Agl5C/cuFDErX/jzr9x0mahrQcGDufcy9xz/FhwjY7zbZVWVtfWN8qbla3tnd296v5BW0eJoqxFIxGprk80E1yyFnIUrBsrRkJfsI4/ucn9zhNTmkfyAacx80IykjzglKCRHtM+ok3HRGWDas2pOzPYy8QtSA0KNAfVr/4woknIJFJBtO65ToxeShRyKlhW6SeaxYROyIj1DJUkZNpLZxdn9olRhnYQKfOkuSBXf2+kJNR6GvpmMiQ41oteLv7n9RIMrr2UyzhBJun8oyARNkZ2Ht8ecsUoiqkhhCpubp3FJxRNSRVTgrsYeZm0z+ruZf3i/rzWuCvqKMMRHMMpuHAFDbiFJrSAgoRneIU3S1sv1rv1MR8tWcXOIfyB9fkDnDSQ7Q==</latexit>

char

‘a’184937267

An         typically takes up four cells.
<latexit sha1_base64="JSfGIGO1y9bXlMWlC4L4i00fUAo=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EYlQOOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3hCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuG1nwmVpMgVmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1Xvsnpxf16p3eVxFOEIjuEUPLiCGtxCHRrAIIJneIU3RzsvzrvzMW8tOPnMIfyB8/kD9hmQkA==</latexit>

int

A               typically takes up eight cells.
<latexit sha1_base64="Ai1OmVk3r3eJC1Db6M0QsjfE7Lg=">AAAB83icbVDLSgMxFM3UV62vqks3wSK4KjPia1lw40aoYG2hM5RMJm1DM8mQ3Ahl6G+4caGIW3/GnX9j2s5CWw8EDuecm9ycOBPcgO9/e6WV1bX1jfJmZWt7Z3evun/waJTVlLWoEkp3YmKY4JK1gINgnUwzksaCtePRzdRvPzFtuJIPMM5YlJKB5H1OCTgpzEMAnCjr4pNetebX/RnwMgkKUkMFmr3qV5goalMmgQpiTDfwM4hyooFTd18ltIZlhI7IgHUdlSRlJspnO0/wiVMS3FfaHQl4pv6eyElqzDiNXTIlMDSL3lT8z+ta6F9HOZeZBSbp/KG+FRgUnhaAE64ZBTF2hFDN3a6YDokmFFxNFVdCsPjlZfJ4Vg8u6xf357XGXVFHGR2hY3SKAnSFGugWNVELUZShZ/SK3jzrvXjv3sc8WvKKmUP0B97nDz20kd4=</latexit>

double

-74673.873



Address Operator

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267-74673.873
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

The        184937267 sits in cells 11 through 14.
<latexit sha1_base64="JSfGIGO1y9bXlMWlC4L4i00fUAo=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EYlQOOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3hCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuG1nwmVpMgVmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1Xvsnpxf16p3eVxFOEIjuEUPLiCGtxCHRrAIIJneIU3RzsvzrvzMW8tOPnMIfyB8/kD9hmQkA==</latexit>

int

We can see the address of a variable with the      operator.
<latexit sha1_base64="58koM5xKH1A1Uv+GyaPZbDzWXIY=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYFA8hV3xdQx48SJEMQ9IljA76U2GzM4uM7NCWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dQSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh85Jt1R2K+4UZJF4OSlDjlq39NXpxSyNUBomqNZtz02Mn1FlOBM4LnZSjQllQ9rHtqWSRqj9bHrpmBxbpUfCWNmShkzV3xMZjbQeRYHtjKgZ6HlvIv7ntVMTXvsZl0lqULLZojAVxMRk8jbpcYXMiJEllClubyVsQBVlxoZTtCF48y8vksZZxbusXNyfl6t3eRwFOIQjOAUPrqAKt1CDOjAI4Rle4c0ZOi/Ou/Mxa11y8pkD+APn8wchP40l</latexit>

&

This will return the address of the first byte the variable occupies, i.e. address 
11 in our        example.

<latexit sha1_base64="JSfGIGO1y9bXlMWlC4L4i00fUAo=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EYlQOOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3hCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuG1nwmVpMgVmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1Xvsnpxf16p3eVxFOEIjuEUPLiCGtxCHRrAIIJneIU3RzsvzrvzMW8tOPnMIfyB8/kD9hmQkA==</latexit>

int

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x



Address Operator

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267-74673.873
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

We can see the address of a variable with the      operator.
<latexit sha1_base64="58koM5xKH1A1Uv+GyaPZbDzWXIY=">AAAB6XicbVDLSgNBEOz1GeMr6tHLYFA8hV3xdQx48SJEMQ9IljA76U2GzM4uM7NCWPIHXjwo4tU/8ubfOEn2oIkFDUVVN91dQSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YRK81g+mlGCfkT7koecUWOlh85Jt1R2K+4UZJF4OSlDjlq39NXpxSyNUBomqNZtz02Mn1FlOBM4LnZSjQllQ9rHtqWSRqj9bHrpmBxbpUfCWNmShkzV3xMZjbQeRYHtjKgZ6HlvIv7ntVMTXvsZl0lqULLZojAVxMRk8jbpcYXMiJEllClubyVsQBVlxoZTtCF48y8vksZZxbusXNyfl6t3eRwFOIQjOAUPrqAKt1CDOjAI4Rle4c0ZOi/Ou/Mxa11y8pkD+APn8wchP40l</latexit>

&

https://godbolt.org/z/1M9Mv1W39

This will print out an address in 
hexadecimal like 0x7fffd34d1ffc.

The 0x indicates it is in hex, then 12 
hex digits follow.

A hex digit can hold 4 bits of info.



Pointers

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/cxsa8Ke6M

If the pointer holds the address of 
an         its type is           .

<latexit sha1_base64="JSfGIGO1y9bXlMWlC4L4i00fUAo=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EYlQOOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3hCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuG1nwmVpMgVmy8KU0kwJtPvSV9ozlCOLaFMC3srYUOqKUObUcmG4C2+vEyaZ1Xvsnpxf16p3eVxFOEIjuEUPLiCGtxCHRrAIIJneIU3RzsvzrvzMW8tOPnMIfyB8/kD9hmQkA==</latexit>

int
<latexit sha1_base64="P6IESY4OimzKiO2M4wJJlgi7vWI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDEQ9gVX8eAFy9CBPPAZAmzk9lkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3tN0ycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw5uJ33zi2ohYPeAo4X5E+0qEglG00mPWQSRC4em4Wyq7FXcKski8nJQhR61b+ur0YpZGXCGT1Ji25yboZ1SjYJKPi53U8ISyIe3ztqWKRtz42fTiMTm2So+EsbalkEzV3xMZjYwZRYHtjCgOzLw3Ef/z2imG134mVJIiV2y2KEwlwZhM3ic9oTlDObKEMi3srYQNqKYMbUhFG4I3//IiaZxVvMvKxf15uXqXx1GAQziCE/DgCqpwCzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD14YkMQ=</latexit>

int⇤

The star can go anywhere:
<latexit sha1_base64="Ix91BK8wRG1KWWupfETjrruNip4=">AAACJnicbZDLSsNAFIYnXmu8RV26GSyKdFES8bYRCm7cCBXsBZpQJtNpO3RyYeZEKKFP48ZXceOiIuLOR3HSBtG2Pwz8fOcc5pzfjwVXYNtfxtLyyuraemHD3Nza3tm19vbrKkokZTUaiUg2faKY4CGrAQfBmrFkJPAFa/iD26zeeGJS8Sh8hGHMvID0Qt7llIBGbevmJHUBMA+hhF0cgxxh1zV/oYsXYs1KGWxbRbtsT4TnjZObIspVbVtjtxPRJGAhUEGUajl2DF5KJHAq2Mh0E8ViQgekx1rahiRgyksnZ47wsSYd3I2kfnqHCf07kZJAqWHg686AQF/N1jK4qNZKoHvtpTyME2AhnX7UTQSGCGeZ4Q6XjIIYakOo5HpXTPtEEgo6WVOH4MyePG/qZ2XnsnzxcF6s3OdxFNAhOkKnyEFXqILuUBXVEEXP6BWN0bvxYrwZH8bntHXJyGcO0D8Z3z8GLaMd</latexit>

int ⇤ ptr

int ⇤ ptr

int ⇤ ptr



1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/cxsa8Ke6M

The name pointer arises because we 
think that it points at the memory 
location that is its value.



Question

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/cxsa8Ke6M

How many bytes is        ?
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr



Pointers

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/cxsa8Ke6M

How many bytes is        ?
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

       holds an address so on a 64-bit
arch it will be 8 bytes.

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr



Dereferencing

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/vEnzKzb3q

What is the difference between 
an          and a           ?

<latexit sha1_base64="P6IESY4OimzKiO2M4wJJlgi7vWI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDEQ9gVX8eAFy9CBPPAZAmzk9lkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3tN0ycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw5uJ33zi2ohYPeAo4X5E+0qEglG00mPWQSRC4em4Wyq7FXcKski8nJQhR61b+ur0YpZGXCGT1Ji25yboZ1SjYJKPi53U8ISyIe3ztqWKRtz42fTiMTm2So+EsbalkEzV3xMZjYwZRYHtjCgOzLw3Ef/z2imG134mVJIiV2y2KEwlwZhM3ic9oTlDObKEMi3srYQNqKYMbUhFG4I3//IiaZxVvMvKxf15uXqXx1GAQziCE/DgCqpwCzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD14YkMQ=</latexit>

int⇤ <latexit sha1_base64="zyzy3tMmxY4hmDe67W0E+GVRj3k=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkUQFyURX8uCGzdCBfuANJTJdNIOnUzCzI1QQj/DjQtF3Po17vwbJ20W2npg4HDOvcw9J0gE1+g431ZpZXVtfaO8Wdna3tndq+4ftHWcKspaNBax6gZEM8ElayFHwbqJYiQKBOsE49vc7zwxpXksH3GSMD8iQ8lDTgkayct6iDYdEXU27VdrTt2ZwV4mbkFqUKDZr371BjFNIyaRCqK15zoJ+hlRyKlg00ov1SwhdEyGzDNUkohpP5udPLVPjDKww1iZJ80Jufp7IyOR1pMoMJMRwZFe9HLxP89LMbzxMy6TFJmk84/CVNgY23l+e8AVoygmhhCquLl1lp9QNC1VTAnuYuRl0j6vu1f1y4eLWuO+qKMMR3AMp+DCNTTgDprQAgoxPMMrvFlovVjv1sd8tGQVO4fwB9bnDwSIkSE=</latexit>

char⇤

We need to know the type to 
dereference a pointer.



Dereferencing

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/vEnzKzb3q

In the picture above
<latexit sha1_base64="LpO7yU+ZDdUS11yoBYiouChc3r8=">AAACFXicbZDLSgMxFIYz9VbrbdSlm2BRRKTM1NrWRaHgxo1QwV6gU0omTdvQzIXkjFCGvoQbX8WNC0XcCu58G9MLoq0/BH6+cw4n53dDwRVY1peRWFpeWV1Lrqc2Nre2d8zdvZoKIklZlQYikA2XKCa4z6rAQbBGKBnxXMHq7uBqXK/fM6l44N/BMGQtj/R83uWUgEZt8+w4dgBwCHKESyVs29hxUlN2+gOLucvzQjZfaJtpK2NNhBeNPTNpNFOlbX46nYBGHvOBCqJU07ZCaMVEAqeCjVJOpFhI6ID0WFNbn3hMteLJVSN8pEkHdwOpnw94Qn9PxMRTaui5utMj0FfztTH8r9aMoFtsxdwPI2A+nS7qRgJDgMcR4Q6XjIIYakOo5PqvmPaJJBR0kCkdgj1/8qKpZTN2PnNxm0uXb2ZxJNEBOkQnyEYFVEbXqIKqiKIH9IRe0KvxaDwbb8b7tDVhzGb20R8ZH9/o7Jrp</latexit>

ptr == 11

⇤ptr == 184937267

What is the value of          ?
<latexit sha1_base64="9Yf+tsHl1Ti0t97ScqsmWTIt/o8=">AAAB8nicbVDLSsNAFJ3UV62vqks3g0VxVRLxtSy4cSNUsA9IQplMJ+3QyUyYuRFK6Ge4caGIW7/GnX/jtM1CWw9cOJxzL/feE6WCG3Ddb6e0srq2vlHerGxt7+zuVfcP2kZlmrIWVULpbkQME1yyFnAQrJtqRpJIsE40up36nSemDVfyEcYpCxMykDzmlICV/DwAwMFpCnrSq9bcujsDXiZeQWqoQLNX/Qr6imYJk0AFMcb33BTCnGjgVLBJJcgMSwkdkQHzLZUkYSbMZydP8IlV+jhW2pYEPFN/T+QkMWacRLYzITA0i95U/M/zM4hvwpzLNAMm6XxRnAkMCk//x32uGQUxtoRQze2tmA6JJhRsShUbgrf48jJpn9e9q/rlw0WtcV/EUUZH6BidIQ9dowa6Q03UQhQp9Ixe0ZsDzovz7nzMW0tOMXOI/sD5/AEcFpEx</latexit>

&ptr



Pointer Address

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/vEnzKzb3q

In the picture above
<latexit sha1_base64="x12AJtDklu4YXG1npcz/WSU+Iw0=">AAAB+XicbVDJSgNBEK1xjXEb9eilMSiewoy4XQIBL16ECGaBTAg9nZ6kSc9Cd00gDPkTLx4U8eqfePNv7CRz0MQHBY/3qqiq5ydSaHScb2tldW19Y7OwVdze2d3btw8OGzpOFeN1FstYtXyquRQRr6NAyVuJ4jT0JW/6w7up3xxxpUUcPeE44Z2Q9iMRCEbRSF3bzjxE4p0lqCakUiFu1y45ZWcGskzcnJQgR61rf3m9mKUhj5BJqnXbdRLsZFShYJJPil6qeULZkPZ529CIhlx3stnlE3JqlB4JYmUqQjJTf09kNNR6HPqmM6Q40IveVPzPa6cY3HYyESUp8ojNFwWpJBiTaQykJxRnKMeGUKaEuZWwAVWUoQmraEJwF19eJo2Lsntdvnq8LFUf8jgKcAwncA4u3EAV7qEGdWAwgmd4hTcrs16sd+tj3rpi5TNH8AfW5w/H9ZJ/</latexit>

&ptr == 1

This is the address of the first 
byte of        .

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr



Dereference Assignment

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

‘a’184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

https://godbolt.org/z/Ph8vE4z83

We can use a pointer to    
to write to the address of    .

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x

<latexit sha1_base64="WzPGbQXIr6stESFhQ+RXfYJGyWM=">AAAB9XicbVDLSgNBEOyNrxhfUY9eBoMgHsKuGPUiBLx4ESKYByRrmJ3MJkNmH8z0KmHJf3jxoIhX/8Wbf+Mk2YMmFjQUVd10d3mxFBpt+9vKLS2vrK7l1wsbm1vbO8XdvYaOEsV4nUUyUi2Pai5FyOsoUPJWrDgNPMmb3vB64jcfudIiCu9xFHM3oP1Q+IJRNNJD2kEkJzEqckUq426xZJftKcgicTJSggy1bvGr04tYEvAQmaRatx07RjelCgWTfFzoJJrHlA1pn7cNDWnAtZtOrx6TI6P0iB8pUyGSqfp7IqWB1qPAM50BxYGe9ybif147Qf/STUUYJ8hDNlvkJ5JgRCYRkJ5QnKEcGUKZEuZWwgZUUYYmqIIJwZl/eZE0TsvOeblyd1aq3mZx5OEADuEYHLiAKtxADerAQMEzvMKb9WS9WO/Wx6w1Z2Uz+/AH1ucPHwiRqQ==</latexit>⇤ptr = 5

This writes the value 5 in the 
address stored in        .

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

The value of     is now 5.<latexit sha1_base64="sCrVtjob6v49gVVtrwtHQuC+oQE=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlAsoTZyWwyZHZ2mekVw5KP8OJBEa9+jzf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqtx65NiJWDzhOuB/RgRKhYBSt1Mq6iORp0itX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx27oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uw2s/EypJkSs2XxSmkmBMpr+TvtCcoRxbQpkW9lbChlRThjahkg3BW3x5mTTPqt5l9eL+vFK7y+MowhEcwyl4cAU1uIU6NIDBCJ7hFd6cxHlx3p2PeWvByWcO4Q+czx9mi4+p</latexit>x



Pointer Assignment

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

11

On this line we change the 
value of         .

In the picture above, the value 
of          becomes 17.

-123

<latexit sha1_base64="aTAyWgIsyBH45MN+DAdxb9DUkt4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZK9XGvVHYr7gxkmXg5KUOOWq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sduiEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhPe+BmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlO0IXiLLy+T5nnFu6pc1i/K1fs8jgIcwwmcgQfXUIU7qEEDGCA8wyu8OY/Oi/PufMxbV5x85gj+wPn8Ae5MjRI=</latexit>y

https://godbolt.org/z/4PrbTrEjr

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr



Pointer Assignment

1
<latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit><latexit sha1_base64="9yYAeDBDSALzPSqVmL+vmjlqyzo=">AAACBXicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZyWwyZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptMP5wNja3tnd2c3v5/YPDo+PCyWlHR4livM0iGameRzWXIuRtI4zkvVhxGniSd73pbeZ377nSIgrvzCzmbkDHofAFo8ZKLTIsFHEJY0wIQRkhlRtsSa1WLZMqIpllUYQVmsPC52AUsSTgoWGSat0nODZuSpURTPJ5fpBoHlM2pWPetzSkAdduujh0ji6tMkJ+pGyFBi3UnxMpDbSeBZ7tDKiZ6L9eJq7zso36P7OfGL/qpiKME8NDtrzCTyQyEcoiQSOhODNyZgllSthHEJtQRZmxweVtQt8xoPWkUy4RXCKt62K9scoqB+dwAVdAoAJ1aEAT2sCAwyM8wbPz4Lw4r87bsnXDWc2cwS84719Vs5jj</latexit>

2
<latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit><latexit sha1_base64="TQwakhhNp7Sfbvh46hhenIpy8zA=">AAACBXicdVDLSgNBEJz1GeMr6tHLYBA8hZkgJrkFvOSYgHlAsoTZSW8yZPbBzKwQlpw9eNXP8CZe/Q6/wl9wNomgYgoaiqrupru8WAptCPlwNja3tnd2c3v5/YPDo+PCyWlHR4ni0OaRjFTPYxqkCKFthJHQixWwwJPQ9aa3md+9B6VFFN6ZWQxuwMah8AVnxkqt8rBQJCVCCKUUZ4RWbogltVq1TKuYZpZFEa3QHBY+B6OIJwGEhkumdZ+S2LgpU0ZwCfP8INEQMz5lY+hbGrIAtJsuDp3jS6uMsB8pW6HBC/XnRMoCrWeBZzsDZib6r5eJ67xso/7P7CfGr7qpCOPEQMiXV/iJxCbCWSR4JBRwI2eWMK6EfQTzCVOMGxtc3ib0HQNeTzrlEiUl2rou1hurrHLoHF2gK0RRBdVRAzVRG3EE6BE9oWfnwXlxXp23ZeuGs5o5Q7/gvH8BV1SY5A==</latexit>

19
<latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit><latexit sha1_base64="Xt8q68l4HnlGyLPtrpTgMmvP2O4=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IbFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANe+mSY=</latexit>

18
<latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit><latexit sha1_base64="7rQ7KAP3c91GcRSZgq6Fxv1sdQo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgZnMLeMkxinlAsoTZyWwyZPbBzKwQQu4evOpneBOv/oZf4S84m0RQMQUNRVV3011+IoU2GH84a+sbm1vbuZ387t7+wWHh6Lil41Qx3mSxjFXHp5pLEfGmEUbyTqI4DX3J2/74OvPb91xpEUd3ZpJwL6TDSASCUWOlW+L2C0VcwhgTQlBGSOUKW1KtumXiIpJZFkVYotEvfPYGMUtDHhkmqdZdghPjTakygkk+y/dSzRPKxnTIu5ZGNOTam84vnaFzqwxQECtbkUFz9efElIZaT0LfdobUjPRfLxNXedlG/Z/ZTU3gelMRJanhEVtcEaQSmRhlmaCBUJwZObGEMiXsI4iNqKLM2OTyNqHvGNBq0iqXCC6Rm8tirb7MKgencAYXQKACNahDA5rAIIBHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANYdmSU=</latexit>

17
<latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit><latexit sha1_base64="wubH1R7YN1+jzNWiUnwik990eqo=">AAACBnicdVDLSgNBEOz1GeMr6tHLYBA8hZkgJrkFvOQYxTwgWcLsZDYZMvtgZlYIS+4evOpneBOv/oZf4S84m0RQMQUNRVV3011eLIU2GH84a+sbm1vbuZ387t7+wWHh6Lito0Qx3mKRjFTXo5pLEfKWEUbybqw4DTzJO97kOvM791xpEYV3ZhpzN6CjUPiCUWOlW1IZFIq4hDEmhKCMkMoVtqRWq5ZJFZHMsijCEs1B4bM/jFgS8NAwSbXuERwbN6XKCCb5LN9PNI8pm9AR71ka0oBrN51fOkPnVhkiP1K2QoPm6s+JlAZaTwPPdgbUjPVfLxNXedlG/Z/ZS4xfdVMRxonhIVtc4ScSmQhlmaChUJwZObWEMiXsI4iNqaLM2OTyNqHvGNBq0i6XCC6Rm8tivbHMKgencAYXQKACdWhAE1rAwIdHeIJn58F5cV6dt0XrmrOcOYFfcN6/ANR8mSQ=</latexit>· · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit> · · ·<latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit><latexit sha1_base64="y2jxyB96ujoiH1g2YFJm1dawGyE=">AAACCnicdVDLSgMxFM3UV62vqks3wSK4KkkR2+4KbrqsYFuhHUomk2ljM8mQZIRS+gcu3OpnuBO3/oRf4S+YaSuo2AMXDufce7n3BIngxiL04eXW1jc2t/LbhZ3dvf2D4uFRx6hUU9amSih9GxDDBJesbbkV7DbRjMSBYN1gfJX53XumDVfyxk4S5sdkKHnEKbFO6vRpqKwZFEuojBDCGMOM4OolcqRer1VwDeLMciiBJVqD4mc/VDSNmbRUEGN6GCXWnxJtORVsVuinhiWEjsmQ9RyVJGbGn86vncEzp4QwUtqVtHCu/pyYktiYSRy4zpjYkfnrZeIqL9to/jN7qY1q/pTLJLVM0sUVUSqgVTDLBYZcM2rFxBFCNXePQDoimlDr0iu4hL5jgKtJp1LGqIyvL0qN5jKrPDgBp+AcYFAFDdAELdAGFNyBR/AEnr0H78V79d4WrTlvOXMMfsF7/wLMJptd</latexit>

<latexit sha1_base64="uQg9PzE8CHliIsBX+aFE9o2/LRQ=">AAAB6HicdVBNSwMxEM3Wr1q/qh69BIvgqWSr1vZW8NJjC/YD2qVk02kbm80uSVYoS3+BFw+KePUnefPfmG0rqOiDgcd7M8zM8yPBtSHkw8msrW9sbmW3czu7e/sH+cOjtg5jxaDFQhGqrk81CC6hZbgR0I0U0MAX0PGnN6nfuQeleShvzSwCL6BjyUecUWOl5sUgXyBFYlEu45S4FeJaUq1WSqUqdhcWIQW0QmOQf+8PQxYHIA0TVOueSyLjJVQZzgTMc/1YQ0TZlI6hZ6mkAWgvWRw6x2dWGeJRqGxJgxfq94mEBlrPAt92BtRM9G8vFf/yerEZVbyEyyg2INly0SgW2IQ4/RoPuQJmxMwSyhS3t2I2oYoyY7PJ2RC+PsX/k3ap6JaLV83LQq2+iiOLTtApOkcuukY1VEcN1EIMAXpAT+jZuXMenRfnddmacVYzx+gHnLdP2fiNBA==</latexit>

3
<latexit sha1_base64="8d5tqiu5HHxXKORUF2SV8zAlDvo=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0m0FD4slXMYW1SrKiFvDriX1eq1SqSN3YWFcghVaw+L7YBTRJGTSUEG07rs4Nl5KlOFUsHlhkGgWEzolY9a3VJKQaS9dXDpHZ1YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4RRsCF+fov9Jp1J2q+XLm4tSo7mKIw8ncArn4MIVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZZjT0=</latexit>

20

184937267
<latexit sha1_base64="Qqs9xw5aMR2QdZ9Eo/8I3tAEA9E=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU9kUre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtXHdDye3tr6xuZXfLuzs7u0fFA+POjpKFGVtGolI9XyimeCStQ03gvVixUjoC9b1p9eZ371nSvNI3plZzLyQjCUPOCXGSrcYD4slt+xaVKsoI7jmYkvq9VqlUkd4YbluCVZoDYvvg1FEk5BJQwXRuo/d2HgpUYZTweaFQaJZTOiUjFnfUklCpr10cekcnVllhIJI2ZIGLdTvEykJtZ6Fvu0MiZno314m/uX1ExPUvJTLODFM0uWiIBHIRCh7G424YtSImSWEKm5vRXRCFKHGhlOwIXx9iv4nnUoZV8uXNxelRnMVRx5O4BTOAcMVNKAJLWgDhQAe4Amenanz6Lw4r8vWnLOaOYYfcN4+AUZYjT0=</latexit>

11
<latexit sha1_base64="bF2e/mvauMVpxc0C16l09cq12hQ=">AAAB6XicdVBNSwMxEJ2tX7V+VT16CRbBU8kWre2t4KXHKvYD2qVk02wbms0uSVYoS/+BFw+KePUfefPfmG0rqOiDgcd7M8zM82PBtcH4w8mtrW9sbuW3Czu7e/sHxcOjjo4SRVmbRiJSPZ9oJrhkbcONYL1YMRL6gnX96XXmd++Z0jySd2YWMy8kY8kDTomx0q1bGRZLuIwtqlWUEbeGXUvq9VqlUkfuwsK4BCu0hsX3wSiiScikoYJo3XdxbLyUKMOpYPPCINEsJnRKxqxvqSQh0166uHSOzqwyQkGkbEmDFur3iZSEWs9C33aGxEz0by8T//L6iQlqXsplnBgm6XJRkAhkIpS9jUZcMWrEzBJCFbe3IjohilBjwynYEL4+Rf+TTqXsVsuXNxelRnMVRx5O4BTOwYUraEATWtAGCgE8wBM8O1Pn0XlxXpetOWc1cww/4Lx9AkfcjT4=</latexit>

12
<latexit sha1_base64="Gqlerf9asF7cnBDXHk6wE60JV6I=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4Ktmqtb0VvPRYxX5Au5Rsmm1Ds9klyQpl6T/w4kERr/4jb/4bs20FFX0w8Hhvhpl5fiy4Nhh/OCura+sbm7mt/PbO7t5+4eCwraNEUdaikYhU1yeaCS5Zy3AjWDdWjIS+YB1/cp35nXumNI/knZnGzAvJSPKAU2KsdOueDwpFXMIWlQrKiFvFriW1WrVcriF3bmFchCWag8J7fxjRJGTSUEG07rk4Nl5KlOFUsFm+n2gWEzohI9azVJKQaS+dXzpDp1YZoiBStqRBc/X7REpCraehbztDYsb6t5eJf3m9xARVL+UyTgyTdLEoSAQyEcreRkOuGDViagmhittbER0TRaix4eRtCF+fov9Ju1xyK6XLm4tivbGMIwfHcAJn4MIV1KEBTWgBhQAe4AmenYnz6Lw4r4vWFWc5cwQ/4Lx9AklgjT8=</latexit>

13
<latexit sha1_base64="kauT8LLOLzaaDL97DGTKkG40EtE=">AAAB6XicdVBNSwMxEJ31s9avqkcvwSJ4KtlSa3sreOmxiv2AdinZNNuGZrNLkhXK0n/gxYMiXv1H3vw3ZtsKKvpg4PHeDDPz/FhwbTD+cNbWNza3tnM7+d29/YPDwtFxR0eJoqxNIxGpnk80E1yytuFGsF6sGAl9wbr+9Drzu/dMaR7JOzOLmReSseQBp8RY6datDAtFXMIW1SrKiFvDriX1eq1criN3YWFchBVaw8L7YBTRJGTSUEG07rs4Nl5KlOFUsHl+kGgWEzolY9a3VJKQaS9dXDpH51YZoSBStqRBC/X7REpCrWehbztDYib6t5eJf3n9xAQ1L+UyTgyTdLkoSAQyEcreRiOuGDViZgmhittbEZ0QRaix4eRtCF+fov9Jp1xyq6XLm0qx0VzFkYNTOIMLcOEKGtCEFrSBQgAP8ATPztR5dF6c12XrmrOaOYEfcN4+AUrkjUA=</latexit>

14

A pointer is a variable holding an address.

<latexit sha1_base64="KYaRqaHo+dMZo6BYPn/xJGQdCKs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchAfOAZAmzk04yZnZ2mZkVw5Iv8OJBEa9+kjf/xkmyB00saCiquunuCmLBtXHdbye3srq2vpHfLGxt7+zuFfcPGjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3Uz95iMqzSN5b8Yx+iEdSN7njBor1Z66xZJbdmcgy8TLSAkyVLvFr04vYkmI0jBBtW57bmz8lCrDmcBJoZNojCkb0QG2LZU0RO2ns0Mn5MQqPdKPlC1pyEz9PZHSUOtxGNjOkJqhXvSm4n9eOzH9az/lMk4MSjZf1E8EMRGZfk16XCEzYmwJZYrbWwkbUkWZsdkUbAje4svLpHFW9i7LF7XzUuUuiyMPR3AMp+DBFVTgFqpQBwYIz/AKb86D8+K8Ox/z1pyTzRzCHzifP+zIjRE=</latexit>x
<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

17

On this line we change the 
value of         .

In the picture above, the value 
of          becomes 17.

We can change the address 
a pointer points to.

-123

<latexit sha1_base64="aTAyWgIsyBH45MN+DAdxb9DUkt4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SIkYB6QLGF20puMmZ1dZmaFsOQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqd+6wmV5rF8MOME/YgOJA85o8ZK9XGvVHYr7gxkmXg5KUOOWq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sduiEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhPe+BmXSWpQsvmiMBXExGT6NelzhcyIsSWUKW5vJWxIFWXGZlO0IXiLLy+T5nnFu6pc1i/K1fs8jgIcwwmcgQfXUIU7qEEDGCA8wyu8OY/Oi/PufMxbV5x85gj+wPn8Ae5MjRI=</latexit>y

https://godbolt.org/z/4PrbTrEjr

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr

<latexit sha1_base64="WZ+DFJSusB8Q5pzj1jcfTgDgiA0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PAixchgnlIsoTZyWwyZHZ2mekVwpKv8OJBEa9+jjf/xkmyB00saCiquunuChIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Gbqt564NiJWDzhOuB/RgRKhYBSt9Jh1EUmCetIrV9yqOwNZJl5OKpCj3it/dfsxSyOukElqTMdzE/QzqlEwySelbmp4QtmIDnjHUkUjbvxsdvCEnFilT8JY21JIZurviYxGxoyjwHZGFIdm0ZuK/3mdFMNrPxMqSZErNl8UppJgTKbfk77QnKEcW0KZFvZWwoZUU4Y2o5INwVt8eZk0z6reZfXi/rxSu8vjKMIRHMMpeHAFNbiFOjSAQQTP8ApvjnZenHfnY95acPKZQ/gD5/MHBvOQmw==</latexit>

ptr



Null Pointer

The memory address 0 is 
special.

A program is not allowed to 
read or write to memory 
address 0.

https://godbolt.org/z/q8vE3G4dd
Accessing memory location 0
results in a segmentation fault.



Null Pointer

A pointer with address 0 is 
called a null pointer.

Null pointers are used as 
sentinel values.

https://godbolt.org/z/cYTKaaqxq C++11 introduced the 
keyword.

Best practice: Use 
instead of 0 or NULL.

<latexit sha1_base64="0VhCrc/ou2yHDA8+iYmhg3ai93A=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SJEMA9IljA7mU2GzM6uM72BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7gkQKg6777aysrq1vbBa2its7u3v7pYPDholTzXidxTLWrYAaLoXidRQoeSvRnEaB5M1geDv1myOujYjVI44T7ke0r0QoGEUr+VkHkahUygT1pFsquxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophjd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7yryuXDRbl6n8dRgGM4gTPw4BqqcAc1qAODJ3iGV3hzRs6L8+58zFtXnHzmCP7A+fwBS3CSfg==</latexit>

nullptr

<latexit sha1_base64="0VhCrc/ou2yHDA8+iYmhg3ai93A=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SJEMA9IljA7mU2GzM6uM72BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7gkQKg6777aysrq1vbBa2its7u3v7pYPDholTzXidxTLWrYAaLoXidRQoeSvRnEaB5M1geDv1myOujYjVI44T7ke0r0QoGEUr+VkHkahUygT1pFsquxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophjd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7yryuXDRbl6n8dRgGM4gTPw4BqqcAc1qAODJ3iGV3hzRs6L8+58zFtXnHzmCP7A+fwBS3CSfg==</latexit>

nullptr



Null Pointer

              is shared by all pointer
types.

We can use this with an         
or              or anything else.

https://godbolt.org/z/cYTKaaqxq

<latexit sha1_base64="0VhCrc/ou2yHDA8+iYmhg3ai93A=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx48SJEMA9IljA7mU2GzM6uM72BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7gkQKg6777aysrq1vbBa2its7u3v7pYPDholTzXidxTLWrYAaLoXidRQoeSvRnEaB5M1geDv1myOujYjVI44T7ke0r0QoGEUr+VkHkahUygT1pFsquxV3BrJMvJyUIUetW/rq9GKWRlwhk9SYtucm6GdUo2CST4qd1PCEsiHt87alikbc+Nns6Ak5tUqPhLG2pZDM1N8TGY2MGUeB7YwoDsyiNxX/89ophjd+JlSSIldsvihMJcGYTBMgPaE5Qzm2hDIt7K2EDaimDG1ORRuCt/jyMmmcV7yryuXDRbl6n8dRgGM4gTPw4BqqcAc1qAODJ3iGV3hzRs6L8+58zFtXnHzmCP7A+fwBS3CSfg==</latexit>

nullptr

<latexit sha1_base64="P6IESY4OimzKiO2M4wJJlgi7vWI=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBDEQ9gVX8eAFy9CBPPAZAmzk9lkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFSRSGHTdb2dpeWV1bb2wUdzc2t7ZLe3tN0ycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw5uJ33zi2ohYPeAo4X5E+0qEglG00mPWQSRC4em4Wyq7FXcKski8nJQhR61b+ur0YpZGXCGT1Ji25yboZ1SjYJKPi53U8ISyIe3ztqWKRtz42fTiMTm2So+EsbalkEzV3xMZjYwZRYHtjCgOzLw3Ef/z2imG134mVJIiV2y2KEwlwZhM3ic9oTlDObKEMi3srYQNqKYMbUhFG4I3//IiaZxVvMvKxf15uXqXx1GAQziCE/DgCqpwCzWoAwMFz/AKb45xXpx352PWuuTkMwfwB87nD14YkMQ=</latexit>

int⇤
<latexit sha1_base64="zyzy3tMmxY4hmDe67W0E+GVRj3k=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkUQFyURX8uCGzdCBfuANJTJdNIOnUzCzI1QQj/DjQtF3Po17vwbJ20W2npg4HDOvcw9J0gE1+g431ZpZXVtfaO8Wdna3tndq+4ftHWcKspaNBax6gZEM8ElayFHwbqJYiQKBOsE49vc7zwxpXksH3GSMD8iQ8lDTgkayct6iDYdEXU27VdrTt2ZwV4mbkFqUKDZr371BjFNIyaRCqK15zoJ+hlRyKlg00ov1SwhdEyGzDNUkohpP5udPLVPjDKww1iZJ80Jufp7IyOR1pMoMJMRwZFe9HLxP89LMbzxMy6TFJmk84/CVNgY23l+e8AVoygmhhCquLl1lp9QNC1VTAnuYuRl0j6vu1f1y4eLWuO+qKMMR3AMp+DCNTTgDprQAgoxPMMrvFlovVjv1sd8tGQVO4fwB9bnDwSIkSE=</latexit>

char⇤



Chasing Seg Faults
Compiling with the flag -fsanitize=address can help find seg faults and other 
memory errors.

When we add this flag to our seg fault example we get the following:

It identifies the line number that causes the seg fault.

https://godbolt.org/z/Grc6jKeEa



References



References
A reference is an alias for another variable.

https://godbolt.org/z/j1sfcecGY

        is a reference to an integer.   In this context, ampersand is used to 
denote a reference type, it is not in the role of the address operator.

<latexit sha1_base64="PQ2kJHxaR8/dxc69x2FQESo+3bs=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx48SJEMQsmQ+jp9CRNenqG7hoxDPkLLx4U8erfePNv7CwHTXxQ8Hiviqp6QSKFQdf9dnJLyyura/n1wsbm1vZOcXevbuJUM15jsYx1M6CGS6F4DQVK3kw0p1EgeSMYXI39xiPXRsTqHocJ9yPaUyIUjKKVHrI2Inm64+GoUyy5ZXcCski8GSnBDNVO8avdjVkacYVMUmNanpugn1GNgkk+KrRTwxPKBrTHW5YqGnHjZ5OLR+TIKl0SxtqWQjJRf09kNDJmGAW2M6LYN/PeWPzPa6UYXvqZUEmKXLHpojCVBGMyfp90heYM5dASyrSwtxLWp5oytCEVbAje/MuLpH5S9s7LZ7enpcrNLI48HMAhHIMHF1CBa6hCDRgoeIZXeHOM8+K8Ox/T1pwzm9mHP3A+fwCOnpDk</latexit>

xRef



https://godbolt.org/z/P7nsGx4En

References



https://godbolt.org/z/c89soEcqa

References

These addresses are be the same.



References vs Pointers

References are similar to pointers but there are a few key differences:

• References must be initialized: no reference analog of                   
<latexit sha1_base64="i/OBwLU08eh4mmxTElJ99cCoEYc=">AAAB+3icbVDLSsNAFJ34rPUV69LNYBHERUnEF7gpuHEjVLAPaEKZTCft0MkkzNyIJeRX3LhQxK0/4s6/cdpmoa0HBg7n3Ms9c4JEcA2O820tLa+srq2XNsqbW9s7u/ZepaXjVFHWpLGIVScgmgkuWRM4CNZJFCNRIFg7GN1M/PYjU5rH8gHGCfMjMpA85JSAkXp2JfMAMJeAT7CHE1DXec+uOjVnCrxI3IJUUYFGz/7y+jFNIyaBCqJ113US8DOigFPB8rKXapYQOiID1jVUkohpP5tmz/GRUfo4jJV5JsVU/b2RkUjrcRSYyYjAUM97E/E/r5tCeOVnXCYpMElnh8JUYIjxpAjc54pREGNDCFXcZMV0SBShYOoqmxLc+S8vktZpzb2ond+fVet3RR0ldIAO0TFy0SWqo1vUQE1E0RN6Rq/ozcqtF+vd+piNLlnFzj76A+vzB56Kk5I=</latexit>

int ⇤ ptr;

• A reference is bound to the variable with which it is initialized.  We 
cannot later let it stand for a different variable.

• There is no analog of a null pointer for references.  

A big advantage of references is that the syntax is easier.  You can act on a 
reference just like you do the variable it aliases.



Arrays

Stroustrup 2.2.4



Initializing an Array

https://godbolt.org/z/YsKnaK34W



Bad Example

https://godbolt.org/z/vhzqsE1v4

When we explicitly state the size, the number of initializers cannot be 
larger than the size.



Dangerous Example

https://godbolt.org/z/YKbjrY1sa

When we don’t provide an initializer list the elements of the array are 
not initialized.

range-based 
for loop



Range-Based For

https://godbolt.org/z/aMPvasvvM



Range-Based For

https://godbolt.org/z/Po5zfEPTP



Arrays and Pointers

https://godbolt.org/z/bszeqzedj

Arrays are closely related to pointers.

The name of the array is a synonym for the address of the first element.



Contiguous Memory

https://godbolt.org/z/rPf75T5WK

Elements of an array are stored contiguously in memory

output

Booleans take up one byte of memory.  The elements of the array have 
adjacent addresses.



Contiguous Memory

https://godbolt.org/z/P51sYonKv

Elements of an array are stored contiguously in memory

output

Ints take 4 bytes of memory.  Now the addresses increment by 4 each time.



Picture

output

e4 e5 e6 e7 e8 e9 ea eb ec ed ee ef f0 f1 f2e3e2e1e0df

<latexit sha1_base64="+REc9S1Njrfdudby82UXDFRrNdk=">AAAB9XicbVDJSgNBEK2JW4xb1KOXxqB4CjPidgx48SJEMAvMjKGn05M06VnorlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXpFJotO1vq7C0vLK6VlwvbWxube+Ud/eaOskU4w2WyES1A6q5FDFvoEDJ26niNAokbwWD67HfeuRKiyS+x2HK/Yj2YhEKRtFID95x7iESqtTItf1OuWJX7QnIInFmpAIz1DvlL6+bsCziMTJJtXYdO0U/pwoFk3xU8jLNU8oGtMddQ2Mace3nk6tH5MgoXRImylSMZKL+nshppPUwCkxnRLGv572x+J/nZhhe+bmI0wx5zKaLwkwSTMg4AtIVijOUQ0MoU8LcSlifKsrQBFUyITjzLy+S5mnVuaie351VarezOIpwAIdwAg5cQg1uoA4NYKDgGV7hzXqyXqx362PaWrBmM/vwB9bnD9zZkiY=</latexit>

&arr[0]
<latexit sha1_base64="5iMNJ/7ublPOxvn8sXQVAqE4x+4=">AAAB9XicbVDJSgNBEK2JW4xb1KOXxqB4CjPidgx48SJEMAvMjKGn05M06VnorlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXpFJotO1vq7C0vLK6VlwvbWxube+Ud/eaOskU4w2WyES1A6q5FDFvoEDJ26niNAokbwWD67HfeuRKiyS+x2HK/Yj2YhEKRtFID95x7iESqtTIdfxOuWJX7QnIInFmpAIz1DvlL6+bsCziMTJJtXYdO0U/pwoFk3xU8jLNU8oGtMddQ2Mace3nk6tH5MgoXRImylSMZKL+nshppPUwCkxnRLGv572x+J/nZhhe+bmI0wx5zKaLwkwSTMg4AtIVijOUQ0MoU8LcSlifKsrQBFUyITjzLy+S5mnVuaie351VarezOIpwAIdwAg5cQg1uoA4NYKDgGV7hzXqyXqx362PaWrBmM/vwB9bnD95ekic=</latexit>

&arr[1]
<latexit sha1_base64="m2clOaiZ191F3idhAPeVA1OMKsY=">AAAB9XicbVDJSgNBEK1xjXGLevTSGBRPYSa4HQNevAgRzAKZMfR0epImPQvdNUoY8h9ePCji1X/x5t/YSeagiQ8KHu9VUVXPT6TQaNvf1tLyyuraemGjuLm1vbNb2ttv6jhVjDdYLGPV9qnmUkS8gQIlbyeK09CXvOUPryd+65ErLeLoHkcJ90Laj0QgGEUjPbgnmYtIqFLjTtXrlsp2xZ6CLBInJ2XIUe+WvtxezNKQR8gk1brj2Al6GVUomOTjoptqnlA2pH3eMTSiIddeNr16TI6N0iNBrExFSKbq74mMhlqPQt90hhQHet6biP95nRSDKy8TUZIij9hsUZBKgjGZREB6QnGGcmQIZUqYWwkbUEUZmqCKJgRn/uVF0qxWnIvK+d1ZuXabx1GAQziCU3DgEmpwA3VoAAMFz/AKb9aT9WK9Wx+z1iUrnzmAP7A+fwDf45Io</latexit>

&arr[2]

<latexit sha1_base64="577YTyCjoJqEXvQeW3EG8Oq8jc8=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4CjPB7Rjw4kWIYBaYGUJPpydp0rPQXSOEIb/hxYMiXv0Zb/6NnWQOmvig4PFeFVX1glQKjbb9bZXW1jc2t8rblZ3dvf2D6uFRRyeZYrzNEpmoXkA1lyLmbRQoeS9VnEaB5N1gfDvzu09caZHEjzhJuR/RYSxCwSgaycs9REKVmroNv1+t2XV7DrJKnILUoECrX/3yBgnLIh4jk1Rr17FT9HOqUDDJpxUv0zylbEyH3DU0phHXfj6/eUrOjDIgYaJMxUjm6u+JnEZaT6LAdEYUR3rZm4n/eW6G4Y2fizjNkMdssSjMJMGEzAIgA6E4QzkxhDIlzK2EjaiiDE1MFROCs/zyKuk06s5V/fLhota8L+Iowwmcwjk4cA1NuIMWtIFBCs/wCm9WZr1Y79bHorVkFTPH8AfW5w/KYpGS</latexit>

arr[2]
<latexit sha1_base64="611nRDn7sPVUJ6rVTQYJ2n2YzQg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfG9sFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/I3ZGR</latexit>

arr[1]
<latexit sha1_base64="YVQnCmRBD0Dxt+FooZ3Kk5kBMjU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfHdsFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/HWJGQ</latexit>

arr[0]

https://godbolt.org/z/P51sYonKv



Pointer Arithmetic

e4 e5 e6 e7 e8 e9 ea eb ec ed ee ef f0 f1 f2e3e2e1e0df

<latexit sha1_base64="577YTyCjoJqEXvQeW3EG8Oq8jc8=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4CjPB7Rjw4kWIYBaYGUJPpydp0rPQXSOEIb/hxYMiXv0Zb/6NnWQOmvig4PFeFVX1glQKjbb9bZXW1jc2t8rblZ3dvf2D6uFRRyeZYrzNEpmoXkA1lyLmbRQoeS9VnEaB5N1gfDvzu09caZHEjzhJuR/RYSxCwSgaycs9REKVmroNv1+t2XV7DrJKnILUoECrX/3yBgnLIh4jk1Rr17FT9HOqUDDJpxUv0zylbEyH3DU0phHXfj6/eUrOjDIgYaJMxUjm6u+JnEZaT6LAdEYUR3rZm4n/eW6G4Y2fizjNkMdssSjMJMGEzAIgA6E4QzkxhDIlzK2EjaiiDE1MFROCs/zyKuk06s5V/fLhota8L+Iowwmcwjk4cA1NuIMWtIFBCs/wCm9WZr1Y79bHorVkFTPH8AfW5w/KYpGS</latexit>

arr[2]
<latexit sha1_base64="611nRDn7sPVUJ6rVTQYJ2n2YzQg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfG9sFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/I3ZGR</latexit>

arr[1]
<latexit sha1_base64="YVQnCmRBD0Dxt+FooZ3Kk5kBMjU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfHdsFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/HWJGQ</latexit>

arr[0]

https://godbolt.org/z/7hqYdTb4v

Pointers increment by the size of the type to which they point.



Pointer Arithmetic

e4 e5 e6 e7 e8 e9 ea eb ec ed ee ef f0 f1 f2e3e2e1e0df

<latexit sha1_base64="577YTyCjoJqEXvQeW3EG8Oq8jc8=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4CjPB7Rjw4kWIYBaYGUJPpydp0rPQXSOEIb/hxYMiXv0Zb/6NnWQOmvig4PFeFVX1glQKjbb9bZXW1jc2t8rblZ3dvf2D6uFRRyeZYrzNEpmoXkA1lyLmbRQoeS9VnEaB5N1gfDvzu09caZHEjzhJuR/RYSxCwSgaycs9REKVmroNv1+t2XV7DrJKnILUoECrX/3yBgnLIh4jk1Rr17FT9HOqUDDJpxUv0zylbEyH3DU0phHXfj6/eUrOjDIgYaJMxUjm6u+JnEZaT6LAdEYUR3rZm4n/eW6G4Y2fizjNkMdssSjMJMGEzAIgA6E4QzkxhDIlzK2EjaiiDE1MFROCs/zyKuk06s5V/fLhota8L+Iowwmcwjk4cA1NuIMWtIFBCs/wCm9WZr1Y79bHorVkFTPH8AfW5w/KYpGS</latexit>

arr[2]
<latexit sha1_base64="611nRDn7sPVUJ6rVTQYJ2n2YzQg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfG9sFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/I3ZGR</latexit>

arr[1]
<latexit sha1_base64="YVQnCmRBD0Dxt+FooZ3Kk5kBMjU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfHdsFutuXV3BrJMvILUoECzW/0KegnLYq6QSWqM77kphjnVKJjkk0qQGZ5SNqID7luqaMxNmM9unpATq/RIP9G2FJKZ+nsip7Ex4ziynTHFoVn0puJ/np9h/zrMhUoz5IrNF/UzSTAh0wBIT2jOUI4toUwLeythQ6opQxtTxYbgLb68TB7P6t5l/eL+vNa4K+IowxEcwyl4cAUNuIUmtIBBCs/wCm9O5rw4787HvLXkFDOH8AfO5w/HWJGQ</latexit>

arr[0]

https://godbolt.org/z/7hqYdTb4v

<latexit sha1_base64="vzvcVYFgHmwzViYUw5jA8cerZXU=">AAAB9XicbVDJSgNBEK2JW4xb1KOXxiB4CjPidox48SJEyAbJGHo6PUmTnp6hu0YJQ/7DiwdFvPov3vwbO8tBow8KHu9VUVUvSKQw6LpfTm5peWV1Lb9e2Njc2t4p7u41TJxqxusslrFuBdRwKRSvo0DJW4nmNAokbwbD64nffODaiFjVcJRwP6J9JULBKFrpPusgkgR1Lb7SetwtltyyOwX5S7w5KcEc1W7xs9OLWRpxhUxSY9qem6CfUY2CST4udFLDE8qGtM/blioaceNn06vH5MgqPRLG2pZCMlV/TmQ0MmYUBbYzojgwi95E/M9rpxhe+plQSYpcsdmiMJUEYzKJgPSE5gzlyBLKtLC3EjagmjK0QRVsCN7iy39J46TsnZfP7k5Lldt5HHk4gEM4Bg8uoAI3UIU6MNDwBC/w6jw6z86b8z5rzTnzmX34BefjG7kakrU=</latexit>

ptrToArr
<latexit sha1_base64="xVeFrCdSjEc70UnX4iZTswVXvbk=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSAIQtgVX8eIFy9ChLwgWcLsZDYZMjuzzPQGwpI/8eJBEa/+iTf/xkmyB00saCiquunuChPBDXjet7Oyura+sVnYKm7v7O7tuweHDaNSTVmdKqF0KySGCS5ZHTgI1ko0I3EoWDMc3k/95ohpw5WswThhQUz6kkecErBS13WzDgBOQNfUndaTc7/rlryyNwNeJn5OSihHtet+dXqKpjGTQAUxpu17CQQZ0cCpYJNiJzUsIXRI+qxtqSQxM0E2u3yCT63Sw5HStiTgmfp7IiOxMeM4tJ0xgYFZ9Kbif147heg2yLhMUmCSzhdFqcCg8DQG3OOaURBjSwjV3N6K6YBoQsGGVbQh+IsvL5PGRdm/Ll89XZYqj3kcBXSMTtAZ8tENqqAHVEV1RNEIPaNX9OZkzovz7nzMW1ecfOYI/YHz+QMR2ZNW</latexit>

ptrToArr+ 1
<latexit sha1_base64="VGWstqLdNb0HBoCQbCQ1ayishx8=">AAAB+XicbVDLSgNBEJyNrxhfqx69DAZBEMJu8HWMePEiRMgLkiXMTibJkNmZZaY3EJb8iRcPinj1T7z5N06SPWhiQUNR1U13VxgLbsDzvp3c2vrG5lZ+u7Czu7d/4B4eNYxKNGV1qoTSrZAYJrhkdeAgWCvWjEShYM1wdD/zm2OmDVeyBpOYBREZSN7nlICVuq6bdgBwDLqm7rSeXpS7btEreXPgVeJnpIgyVLvuV6enaBIxCVQQY9q+F0OQEg2cCjYtdBLDYkJHZMDalkoSMROk88un+MwqPdxX2pYEPFd/T6QkMmYShbYzIjA0y95M/M9rJ9C/DVIu4wSYpItF/URgUHgWA+5xzSiIiSWEam5vxXRINKFgwyrYEPzll1dJo1zyr0tXT5fFymMWRx6doFN0jnx0gyroAVVRHVE0Rs/oFb05qfPivDsfi9ack80coz9wPn8AE12TVw==</latexit>

ptrToArr+ 2



Iterate with Pointer

https://godbolt.org/z/sMasWYqaf



Decay to Pointer

https://godbolt.org/z/zG1b7GPno

An array is not identical to a pointer to its first element, but it decays to 
a pointer to its first element in many contexts.



C++ Trivia

https://godbolt.org/z/h7PseqGWz

is syntactic sugar for 
<latexit sha1_base64="pr4e4rKm5hLFE2Wd1ic8h+1pzjY=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0nEr2PBixehgrWFJJTNdtsu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMi1IpDLrut1NaWV1b3yhvVra2d3b3qvsHjybJNOMtlshEdyJquBSKt1Cg5J1UcxpHkrej0c3Ubz9xbUSiHnCc8jCmAyX6glG0UpAHiIRqPfFF2K3W3Lo7A1kmXkFqUKDZrX4FvYRlMVfIJDXG99wUw5xqFEzySSXIDE8pG9EB9y1VNOYmzGc3T8iJVXqkn2hbCslM/T2R09iYcRzZzpji0Cx6U/E/z8+wfx3mQqUZcsXmi/qZJJiQaQCkJzRnKMeWUKaFvZWwIdWUoY2pYkPwFl9eJo9nde+yfnF/XmvcFXGU4QiO4RQ8uIIG3EITWsAghWd4hTcnc16cd+dj3lpyiplD+APn8wceBJHJ</latexit>

arr[i]
<latexit sha1_base64="mShn2bRLPRSiW5ZyAoCYWQOPwdk=">AAAB+XicbVDJSgNBEK2JW4zbqEcvjUGICmFG3I4BL16ECGaBZAg9nU7SpGehuyYQhvyJFw+KePVPvPk3dpI5aOKDgsd7VVTV82MpNDrOt5VbWV1b38hvFra2d3b37P2Duo4SxXiNRTJSTZ9qLkXIayhQ8masOA18yRv+8G7qN0ZcaRGFTziOuRfQfih6glE0Use2z0ppG5FQpSbknIjTjl10ys4MZJm4GSlChmrH/mp3I5YEPEQmqdYt14nRS6lCwSSfFNqJ5jFlQ9rnLUNDGnDtpbPLJ+TEKF3Si5SpEMlM/T2R0kDrceCbzoDiQC96U/E/r5Vg79ZLRRgnyEM2X9RLJMGITGMgXaE4Qzk2hDIlzK2EDaiiDE1YBROCu/jyMqlflN3r8tXjZbHykMWRhyM4hhK4cAMVuIcq1IDBCJ7hFd6s1Hqx3q2PeWvOymYO4Q+szx98BpJQ</latexit>

⇤(arr+ i)


