
True/False
The running time of this snippet is         when vec has size   .

<latexit sha1_base64="n208MyOPkpsuY/uSAMthAQqqXJI=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBDiJewGX8egF29GMA9I1jA7mU3GzM4sM7NCWPIPXjwo4tX/8ebfOEn2oIkFDUVVN91dQcyZNq777Swtr6yurec28ptb2zu7hb39hpaJIrROJJeqFWBNORO0bpjhtBUriqOA02YwvJ74zSeqNJPi3oxi6ke4L1jICDZWatyWxEPlpFsoumV3CrRIvIwUIUOtW/jq9CRJIioM4VjrtufGxk+xMoxwOs53Ek1jTIa4T9uWChxR7afTa8fo2Co9FEplSxg0VX9PpDjSehQFtjPCZqDnvYn4n9dOTHjpp0zEiaGCzBaFCUdGosnrqMcUJYaPLMFEMXsrIgOsMDE2oLwNwZt/eZE0KmXvvHx2d1qsXmVx5OAQjqAEHlxAFW6gBnUg8AjP8ApvjnRenHfnY9a65GQzB/AHzucPZCmOXg==</latexit>

O(n2) <latexit sha1_base64="zrAoX5WZl/tVsNb6yPWAMQONjzc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVZa9UdivuDGSZeDkpQ45ar/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26IScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE974GZdJalCy+aIwFcTEZPo16XOFzIixJZQpbm8lbEgVZcZmU7QheIsvL5PmecW7qlzWL8rV2zyOAhzDCZyBB9dQhXuoQQMYIDzDK7w5j86L8+58zFtXnHzmCP7A+fwB2lGM/A==</latexit>n

True



Question From Ed

I thought n log n = Oh(n) would be true, since n log n <= n · n where c = n and that would mean  
n log n = Omega(n) would be false, since n log n >= n · n is false as n · n will always be greater. Am I 
using these formulas correctly?



Common functions

<latexit sha1_base64="v8oq4RU9kweYIxCYRsG3SjhQNew=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYhDiJeyKr2PAi3iKkJckS5id9CZDZmaXmVkhhHyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXmHCmjed9Oyura+sbm7mt/PbO7t5+4eCwoeNUUazTmMeqFRKNnEmsG2Y4thKFRIQcm+Hwduo3n1BpFsuaGSUYCNKXLGKUGCs9dmoDNKTkn3ULRa/szeAuEz8jRchQ7Ra+Or2YpgKloZxo3fa9xARjogyjHCf5TqoxIXRI+ti2VBKBOhjPDp64p1bpuVGsbEnjztTfE2MitB6J0HYKYgZ60ZuK/3nt1EQ3wZjJJDUo6XxRlHLXxO70e7fHFFLDR5YQqpi91aUDogg1NqO8DcFffHmZNM7L/lX58uGiWLnP4sjBMZxACXy4hgrcQRXqQEHAM7zCm6OcF+fd+Zi3rjjZzBH8gfP5A7P9j7o=</latexit>

⇥(1)
<latexit sha1_base64="BmOS7PJR4tM/qDrZH73GP0Fqc3c=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoMQL2FXfB0DXsRThLwgu4bZSScZMjuzzMwqYcl/ePGgiFf/xZt/4yTZgyYWNBRV3XR3hTFn2rjut5NbWV1b38hvFra2d3b3ivsHTS0TRaFBJZeqHRINnAloGGY4tGMFJAo5tMLRzdRvPYLSTIq6GccQRGQgWJ9RYqz04NeHYEjZ53KAxWm3WHIr7gx4mXgZKaEMtW7xy+9JmkQgDOVE647nxiZIiTKMcpgU/ERDTOiIDKBjqSAR6CCdXT3BJ1bp4b5UtoTBM/X3REoircdRaDsjYoZ60ZuK/3mdxPSvg5SJODEg6HxRP+HYSDyNAPeYAmr42BJCFbO3YjokilBjgyrYELzFl5dJ86ziXVYu7s9L1bssjjw6QseojDx0haroFtVQA1Gk0DN6RW/Ok/PivDsf89ack80coj9wPn8AgZGR5w==</latexit>

⇥(log n)

<latexit sha1_base64="HN187M0NRHpxlNU2+WKTQraGfZQ=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYhDiJeyKr2PAi3iKkJckS5id9CZDZmaXmV4hhHyFFw+KePVzvPk3TpI9aGJBQ1HVTXdXmAhu0PO+nZXVtfWNzdxWfntnd2+/cHDYMHGqGdRZLGLdCqkBwRXUkaOAVqKBylBAMxzeTv3mE2jDY1XDUQKBpH3FI84oWumxUxsA0pI66xaKXtmbwV0mfkaKJEO1W/jq9GKWSlDIBDWm7XsJBmOqkTMBk3wnNZBQNqR9aFuqqAQTjGcHT9xTq/TcKNa2FLoz9ffEmEpjRjK0nZLiwCx6U/E/r51idBOMuUpSBMXmi6JUuBi70+/dHtfAUIwsoUxze6vLBlRThjajvA3BX3x5mTTOy/5V+fLholi5z+LIkWNyQkrEJ9ekQu5IldQJI5I8k1fy5mjnxXl3PuatK042c0T+wPn8ARC9j/c=</latexit>

⇥(n)
<latexit sha1_base64="XfdSWO0tij2I9tUGDTHoyzgM35Q=">AAAB+XicbVDLSgNBEJz1GeNr1aOXwSDES9gVX8eAF/EUIS/ILmF20kmGzM4sM7OBsORPvHhQxKt/4s2/cZLsQRMLGoqqbrq7ooQzbTzv21lb39jc2i7sFHf39g8O3aPjppapotCgkkvVjogGzgQ0DDMc2okCEkccWtHofua3xqA0k6JuJgmEMRkI1meUGCt1XTeoD8GQssABlwMsLrpuyat4c+BV4uekhHLUuu5X0JM0jUEYyonWHd9LTJgRZRjlMC0GqYaE0BEZQMdSQWLQYTa/fIrPrdLDfalsCYPn6u+JjMRaT+LIdsbEDPWyNxP/8zqp6d+FGRNJakDQxaJ+yrGReBYD7jEF1PCJJYQqZm/FdEgUocaGVbQh+Msvr5LmZcW/qVw/XZWqj3kcBXSKzlAZ+egWVdEDqqEGomiMntErenMy58V5dz4WrWtOPnOC/sD5/AEj/ZK6</latexit>

⇥(n log n)
<latexit sha1_base64="otar8yf0DiZycMk1csELd46T7j4=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoMQL2E3+DoGvIinCHnBZg2zk0kyZHZmmekVwpLP8OJBEa9+jTf/xkmyB00saCiquunuCmPBDbjut5NbW9/Y3MpvF3Z29/YPiodHLaMSTVmTKqF0JySGCS5ZEzgI1ok1I1EoWDsc38789hPThivZgEnMgogMJR9wSsBKfrcxYkDK8rF63iuW3Io7B14lXkZKKEO9V/zq9hVNIiaBCmKM77kxBCnRwKlg00I3MSwmdEyGzLdUkoiZIJ2fPMVnVunjgdK2JOC5+nsiJZExkyi0nRGBkVn2ZuJ/np/A4CZIuYwTYJIuFg0SgUHh2f+4zzWjICaWEKq5vRXTEdGEgk2pYEPwll9eJa1qxbuqXD5clGr3WRx5dIJOURl56BrV0B2qoyaiSKFn9IreHHBenHfnY9Gac7KZY/QHzucPO7SQmw==</latexit>

⇥(n2)

Complexity Example



Theta vs. Problem Size

10 1 ns 3 ns 10 ns 30 ns 100 ns 1 microsec 1 microsec

100 1 ns 6 ns 100 ns 600 ns 10 microsec 1 ms 40 trillion yrs

1,000 1 ns 10 ns 1 microsec 10 microsec 1 ms 1 sec

10,000 1 ns 13 ns 10 microsec 130 microsec 100 ms 16 min

100,000 1 ns 16 ns 100 microsec 1.6 ms 10 sec 277 hours

1,000,000 1 ns 20 ns 1 ms 20 ms 16 min 32 yrs

⇥(log n)
<latexit sha1_base64="N4Zhhbtmg6qnJSyxcOSoBdsfoqU=">AAACEnicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAlxwj5AXZNcxOJsmQ2ZllZlYIS/7Cg1f9DG/i1R/wK/wFZ5M9aKIFDUVVd9NdYcyZNq776aytb2xubRd2irt7+weHpaPjtpaJIrRFJJeqG2JNORO0ZZjhtBsriqOQ0044uc38zgNVmknRNNOYBhEeCTZkBBsr3fvNMTW44nM5QuKiXyq7VXcOtEq8nJQhR6Nf+vIHkiQRFYZwrHXPc2MTpFgZRjidFf1E0xiTCR7RnqUCR1QH6fzqGTq3ygANpbIlDJqrPydSHGk9jULbGWEz1steJv7nZRv1X2YvMcObIGUiTgwVZHHFMOHISJTlgwZMUWL41BJMFLOPIDLGChNjUyzahLzlPFZJ+7LquVXv7qpcq+dZFeAUzqACHlxDDerQgBYQUPAEz/DiPDqvzpvzvmhdc/KZE/gF5+Mbi0qdzQ==</latexit><latexit sha1_base64="N4Zhhbtmg6qnJSyxcOSoBdsfoqU=">AAACEnicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAlxwj5AXZNcxOJsmQ2ZllZlYIS/7Cg1f9DG/i1R/wK/wFZ5M9aKIFDUVVd9NdYcyZNq776aytb2xubRd2irt7+weHpaPjtpaJIrRFJJeqG2JNORO0ZZjhtBsriqOQ0044uc38zgNVmknRNNOYBhEeCTZkBBsr3fvNMTW44nM5QuKiXyq7VXcOtEq8nJQhR6Nf+vIHkiQRFYZwrHXPc2MTpFgZRjidFf1E0xiTCR7RnqUCR1QH6fzqGTq3ygANpbIlDJqrPydSHGk9jULbGWEz1steJv7nZRv1X2YvMcObIGUiTgwVZHHFMOHISJTlgwZMUWL41BJMFLOPIDLGChNjUyzahLzlPFZJ+7LquVXv7qpcq+dZFeAUzqACHlxDDerQgBYQUPAEz/DiPDqvzpvzvmhdc/KZE/gF5+Mbi0qdzQ==</latexit><latexit sha1_base64="N4Zhhbtmg6qnJSyxcOSoBdsfoqU=">AAACEnicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAlxwj5AXZNcxOJsmQ2ZllZlYIS/7Cg1f9DG/i1R/wK/wFZ5M9aKIFDUVVd9NdYcyZNq776aytb2xubRd2irt7+weHpaPjtpaJIrRFJJeqG2JNORO0ZZjhtBsriqOQ0044uc38zgNVmknRNNOYBhEeCTZkBBsr3fvNMTW44nM5QuKiXyq7VXcOtEq8nJQhR6Nf+vIHkiQRFYZwrHXPc2MTpFgZRjidFf1E0xiTCR7RnqUCR1QH6fzqGTq3ygANpbIlDJqrPydSHGk9jULbGWEz1steJv7nZRv1X2YvMcObIGUiTgwVZHHFMOHISJTlgwZMUWL41BJMFLOPIDLGChNjUyzahLzlPFZJ+7LquVXv7qpcq+dZFeAUzqACHlxDDerQgBYQUPAEz/DiPDqvzpvzvmhdc/KZE/gF5+Mbi0qdzQ==</latexit><latexit sha1_base64="N4Zhhbtmg6qnJSyxcOSoBdsfoqU=">AAACEnicdVDLSgNBEOz1GeMr6tHLYBDiJeyKoMeAlxwj5AXZNcxOJsmQ2ZllZlYIS/7Cg1f9DG/i1R/wK/wFZ5M9aKIFDUVVd9NdYcyZNq776aytb2xubRd2irt7+weHpaPjtpaJIrRFJJeqG2JNORO0ZZjhtBsriqOQ0044uc38zgNVmknRNNOYBhEeCTZkBBsr3fvNMTW44nM5QuKiXyq7VXcOtEq8nJQhR6Nf+vIHkiQRFYZwrHXPc2MTpFgZRjidFf1E0xiTCR7RnqUCR1QH6fzqGTq3ygANpbIlDJqrPydSHGk9jULbGWEz1steJv7nZRv1X2YvMcObIGUiTgwVZHHFMOHISJTlgwZMUWL41BJMFLOPIDLGChNjUyzahLzlPFZJ+7LquVXv7qpcq+dZFeAUzqACHlxDDerQgBYQUPAEz/DiPDqvzpvzvmhdc/KZE/gF5+Mbi0qdzQ==</latexit>

⇥(1)
<latexit sha1_base64="DDdHK+kiS6cUMmcL8KzD4gvN9zY=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYnvcmQmdllZlYIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQcyZNq776aytb2xubRd2irt7+weHpaPjto4SRaFFIx6pbkA0cCahZZjh0I0VEBFw6AST28zvPIDSLJJNM43BF2QkWcgoMVa67zfHYEjFuxiUym7VnQOvEi8nZZSjMSh99YcRTQRIQznRuue5sfFTogyjHGbFfqIhJnRCRtCzVBIB2k/nB8/wuVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhjZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIBFm5C3nMcqaV9WPbfq3V2Va/U8qwI6RWeogjx0jWqojhqohSgS6Ak9oxfn0Xl13pz3Reuak8+coF9wPr4Bg7aboA==</latexit><latexit sha1_base64="DDdHK+kiS6cUMmcL8KzD4gvN9zY=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYnvcmQmdllZlYIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQcyZNq776aytb2xubRd2irt7+weHpaPjto4SRaFFIx6pbkA0cCahZZjh0I0VEBFw6AST28zvPIDSLJJNM43BF2QkWcgoMVa67zfHYEjFuxiUym7VnQOvEi8nZZSjMSh99YcRTQRIQznRuue5sfFTogyjHGbFfqIhJnRCRtCzVBIB2k/nB8/wuVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhjZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIBFm5C3nMcqaV9WPbfq3V2Va/U8qwI6RWeogjx0jWqojhqohSgS6Ak9oxfn0Xl13pz3Reuak8+coF9wPr4Bg7aboA==</latexit><latexit sha1_base64="DDdHK+kiS6cUMmcL8KzD4gvN9zY=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYnvcmQmdllZlYIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQcyZNq776aytb2xubRd2irt7+weHpaPjto4SRaFFIx6pbkA0cCahZZjh0I0VEBFw6AST28zvPIDSLJJNM43BF2QkWcgoMVa67zfHYEjFuxiUym7VnQOvEi8nZZSjMSh99YcRTQRIQznRuue5sfFTogyjHGbFfqIhJnRCRtCzVBIB2k/nB8/wuVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhjZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIBFm5C3nMcqaV9WPbfq3V2Va/U8qwI6RWeogjx0jWqojhqohSgS6Ak9oxfn0Xl13pz3Reuak8+coF9wPr4Bg7aboA==</latexit><latexit sha1_base64="DDdHK+kiS6cUMmcL8KzD4gvN9zY=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYnvcmQmdllZlYIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQcyZNq776aytb2xubRd2irt7+weHpaPjto4SRaFFIx6pbkA0cCahZZjh0I0VEBFw6AST28zvPIDSLJJNM43BF2QkWcgoMVa67zfHYEjFuxiUym7VnQOvEi8nZZSjMSh99YcRTQRIQznRuue5sfFTogyjHGbFfqIhJnRCRtCzVBIB2k/nB8/wuVWGOIyULWnwXP05kRKh9VQEtlMQM9bLXib+52Ub9V9mLzHhjZ8yGScGJF1cESYcmwhn0eAhU0ANn1pCqGL2EUzHRBFqbIBFm5C3nMcqaV9WPbfq3V2Va/U8qwI6RWeogjx0jWqojhqohSgS6Ak9oxfn0Xl13pz3Reuak8+coF9wPr4Bg7aboA==</latexit>

n
<latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit><latexit sha1_base64="MCxx0z/2WmG+jXg75dhLryEHuC8=">AAACBXicdVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAlxwTMA9IQpid9CZDZmeXmVkhLDl78Kqf4U28+h1+hb/gbLIHTbSgoajqbrrLjwXXxnU/ncLG5tb2TnG3tLd/cHhUPj5p6yhRDFssEpHq+lSj4BJbhhuB3VghDX2BHX96l/mdB1SaR/LezGIchHQsecAZNVZqymG54lbdBcg68XJSgRyNYfmrP4pYEqI0TFCte54bm0FKleFM4LzUTzTGlE3pGHuWShqiHqSLQ+fkwiojEkTKljRkof6cSGmo9Sz0bWdIzUSvepn4n5dt1H+ZvcQEt4OUyzgxKNnyiiARxEQki4SMuEJmxMwSyhS3jxA2oYoyY4Mr2YS81TzWSfuq6rlVr3ldqdXzrIpwBudwCR7cQA3q0IAWMEB4gmd4cR6dV+fNeV+2Fpx85hR+wfn4BmX8mOo=</latexit> ⇥(n)

<latexit sha1_base64="4aw5q7EDs+gD1jeMvK8t7t1MmCg=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYns8mQmdllplcIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQSy4Adf9dNbWNza3tgs7xd29/YPD0tFx20SJpqxFIxHpbkAME1yxFnAQrBtrRmQgWCeY3GZ+54FpwyPVhGnMfElGioecErDSfb85ZkAq6mJQKrtVdw68SryclFGOxqD01R9GNJFMARXEmJ7nxuCnRAOngs2K/cSwmNAJGbGepYpIZvx0fvAMn1tliMNI21KA5+rPiZRIY6YysJ2SwNgse5n4n5dtNH+ZvQTCGz/lKk6AKbq4IkwEhghn0eAh14yCmFpCqOb2EUzHRBMKNsCiTchbzmOVtC+rnlv17q7KtXqeVQGdojNUQR66RjVURw3UQhRJ9ISe0Yvz6Lw6b877onXNyWdO0C84H9/nUJvd</latexit><latexit sha1_base64="4aw5q7EDs+gD1jeMvK8t7t1MmCg=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYns8mQmdllplcIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQSy4Adf9dNbWNza3tgs7xd29/YPD0tFx20SJpqxFIxHpbkAME1yxFnAQrBtrRmQgWCeY3GZ+54FpwyPVhGnMfElGioecErDSfb85ZkAq6mJQKrtVdw68SryclFGOxqD01R9GNJFMARXEmJ7nxuCnRAOngs2K/cSwmNAJGbGepYpIZvx0fvAMn1tliMNI21KA5+rPiZRIY6YysJ2SwNgse5n4n5dtNH+ZvQTCGz/lKk6AKbq4IkwEhghn0eAh14yCmFpCqOb2EUzHRBMKNsCiTchbzmOVtC+rnlv17q7KtXqeVQGdojNUQR66RjVURw3UQhRJ9ISe0Yvz6Lw6b877onXNyWdO0C84H9/nUJvd</latexit><latexit sha1_base64="4aw5q7EDs+gD1jeMvK8t7t1MmCg=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYns8mQmdllplcIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQSy4Adf9dNbWNza3tgs7xd29/YPD0tFx20SJpqxFIxHpbkAME1yxFnAQrBtrRmQgWCeY3GZ+54FpwyPVhGnMfElGioecErDSfb85ZkAq6mJQKrtVdw68SryclFGOxqD01R9GNJFMARXEmJ7nxuCnRAOngs2K/cSwmNAJGbGepYpIZvx0fvAMn1tliMNI21KA5+rPiZRIY6YysJ2SwNgse5n4n5dtNH+ZvQTCGz/lKk6AKbq4IkwEhghn0eAh14yCmFpCqOb2EUzHRBMKNsCiTchbzmOVtC+rnlv17q7KtXqeVQGdojNUQR66RjVURw3UQhRJ9ISe0Yvz6Lw6b877onXNyWdO0C84H9/nUJvd</latexit><latexit sha1_base64="4aw5q7EDs+gD1jeMvK8t7t1MmCg=">AAACDXicdVDLSgNBEJz1GeMr6tHLYBDiJeyKoMeAlxwj5CXJEmYns8mQmdllplcIS77Bg1f9DG/i1W/wK/wFZ5M9aKIFDUVVd9NdQSy4Adf9dNbWNza3tgs7xd29/YPD0tFx20SJpqxFIxHpbkAME1yxFnAQrBtrRmQgWCeY3GZ+54FpwyPVhGnMfElGioecErDSfb85ZkAq6mJQKrtVdw68SryclFGOxqD01R9GNJFMARXEmJ7nxuCnRAOngs2K/cSwmNAJGbGepYpIZvx0fvAMn1tliMNI21KA5+rPiZRIY6YysJ2SwNgse5n4n5dtNH+ZvQTCGz/lKk6AKbq4IkwEhghn0eAh14yCmFpCqOb2EUzHRBMKNsCiTchbzmOVtC+rnlv17q7KtXqeVQGdojNUQR66RjVURw3UQhRJ9ISe0Yvz6Lw6b877onXNyWdO0C84H9/nUJvd</latexit>

⇥(n log n)
<latexit sha1_base64="qaMTYY40oWSCqKnPqGYTqdOg4QQ=">AAACFnicdVDLSsNAFL3xWesr6tLNYBHqpiQi6LLgpssKfUETymQ6aYdOJmFmUiih/+HCrX6GO3Hr1q/wF5y0WWirBy4czrn3cu8JEs6UdpxPa2Nza3tnt7RX3j84PDq2T047Kk4loW0S81j2AqwoZ4K2NdOc9hJJcRRw2g0m97nfnVKpWCxaepZQP8IjwUJGsDbSwLa91phqXBXI4/EIiauBXXFqzgJonbgFqUCB5sD+8oYxSSMqNOFYqb7rJNrPsNSMcDove6miCSYTPKJ9QwWOqPKzxeVzdGmUIQpjaUpotFB/TmQ4UmoWBaYzwnqsVr1c/M/LN6q/zH6qwzs/YyJJNRVkeUWYcqRjlGeEhkxSovnMEEwkM48gMsYSE22SLJuE3NU81knnuuY6NffhplJvFFmV4BwuoAou3EIdGtCENhCYwhM8w4v1aL1ab9b7snXDKmbO4Besj29BiZ6g</latexit><latexit sha1_base64="qaMTYY40oWSCqKnPqGYTqdOg4QQ=">AAACFnicdVDLSsNAFL3xWesr6tLNYBHqpiQi6LLgpssKfUETymQ6aYdOJmFmUiih/+HCrX6GO3Hr1q/wF5y0WWirBy4czrn3cu8JEs6UdpxPa2Nza3tnt7RX3j84PDq2T047Kk4loW0S81j2AqwoZ4K2NdOc9hJJcRRw2g0m97nfnVKpWCxaepZQP8IjwUJGsDbSwLa91phqXBXI4/EIiauBXXFqzgJonbgFqUCB5sD+8oYxSSMqNOFYqb7rJNrPsNSMcDove6miCSYTPKJ9QwWOqPKzxeVzdGmUIQpjaUpotFB/TmQ4UmoWBaYzwnqsVr1c/M/LN6q/zH6qwzs/YyJJNRVkeUWYcqRjlGeEhkxSovnMEEwkM48gMsYSE22SLJuE3NU81knnuuY6NffhplJvFFmV4BwuoAou3EIdGtCENhCYwhM8w4v1aL1ab9b7snXDKmbO4Besj29BiZ6g</latexit><latexit sha1_base64="qaMTYY40oWSCqKnPqGYTqdOg4QQ=">AAACFnicdVDLSsNAFL3xWesr6tLNYBHqpiQi6LLgpssKfUETymQ6aYdOJmFmUiih/+HCrX6GO3Hr1q/wF5y0WWirBy4czrn3cu8JEs6UdpxPa2Nza3tnt7RX3j84PDq2T047Kk4loW0S81j2AqwoZ4K2NdOc9hJJcRRw2g0m97nfnVKpWCxaepZQP8IjwUJGsDbSwLa91phqXBXI4/EIiauBXXFqzgJonbgFqUCB5sD+8oYxSSMqNOFYqb7rJNrPsNSMcDove6miCSYTPKJ9QwWOqPKzxeVzdGmUIQpjaUpotFB/TmQ4UmoWBaYzwnqsVr1c/M/LN6q/zH6qwzs/YyJJNRVkeUWYcqRjlGeEhkxSovnMEEwkM48gMsYSE22SLJuE3NU81knnuuY6NffhplJvFFmV4BwuoAou3EIdGtCENhCYwhM8w4v1aL1ab9b7snXDKmbO4Besj29BiZ6g</latexit><latexit sha1_base64="qaMTYY40oWSCqKnPqGYTqdOg4QQ=">AAACFnicdVDLSsNAFL3xWesr6tLNYBHqpiQi6LLgpssKfUETymQ6aYdOJmFmUiih/+HCrX6GO3Hr1q/wF5y0WWirBy4czrn3cu8JEs6UdpxPa2Nza3tnt7RX3j84PDq2T047Kk4loW0S81j2AqwoZ4K2NdOc9hJJcRRw2g0m97nfnVKpWCxaepZQP8IjwUJGsDbSwLa91phqXBXI4/EIiauBXXFqzgJonbgFqUCB5sD+8oYxSSMqNOFYqb7rJNrPsNSMcDove6miCSYTPKJ9QwWOqPKzxeVzdGmUIQpjaUpotFB/TmQ4UmoWBaYzwnqsVr1c/M/LN6q/zH6qwzs/YyJJNRVkeUWYcqRjlGeEhkxSovnMEEwkM48gMsYSE22SLJuE3NU81knnuuY6NffhplJvFFmV4BwuoAou3EIdGtCENhCYwhM8w4v1aL1ab9b7snXDKmbO4Besj29BiZ6g</latexit>

⇥(n2)
<latexit sha1_base64="W/F5mLw9zyjbZP8AhlEvBcsdZTA=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFzl9/XLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMi4JyB</latexit><latexit sha1_base64="W/F5mLw9zyjbZP8AhlEvBcsdZTA=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFzl9/XLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMi4JyB</latexit><latexit sha1_base64="W/F5mLw9zyjbZP8AhlEvBcsdZTA=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFzl9/XLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMi4JyB</latexit><latexit sha1_base64="W/F5mLw9zyjbZP8AhlEvBcsdZTA=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFzl9/XLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMi4JyB</latexit>

⇥(n3)
<latexit sha1_base64="LyRPLewslMMmD6pWb85DVLI5wZc=">AAACD3icdVDLSsNAFJ3UV62vqks3g0Wom5KooMuCmy4r9AVpLJPpTTt0MgkzE6GEfoQLt/oZ7sStn+BX+AtO2iy01QMXDufce7n3+DFnStv2p1VYW9/Y3Cpul3Z29/YPyodHHRUlkkKbRjySPZ8o4ExAWzPNoRdLIKHPoetPbjO/+wBSsUi09DQGLyQjwQJGiTaS22+NQZOquL88H5Qrds2eA68SJycVlKM5KH/1hxFNQhCacqKU69ix9lIiNaMcZqV+oiAmdEJG4BoqSAjKS+cnz/CZUYY4iKQpofFc/TmRklCpaeibzpDosVr2MvE/L9uo/jLdRAc3XspEnGgQdHFFkHCsI5yFg4dMAtV8agihkplHMB0TSag2EZZMQs5yHqukc1Fz7Jpzd1WpN/KsiugEnaIqctA1qqMGaqI2oihCT+gZvViP1qv1Zr0vWgtWPnOMfsH6+AYkgpyC</latexit><latexit sha1_base64="LyRPLewslMMmD6pWb85DVLI5wZc=">AAACD3icdVDLSsNAFJ3UV62vqks3g0Wom5KooMuCmy4r9AVpLJPpTTt0MgkzE6GEfoQLt/oZ7sStn+BX+AtO2iy01QMXDufce7n3+DFnStv2p1VYW9/Y3Cpul3Z29/YPyodHHRUlkkKbRjySPZ8o4ExAWzPNoRdLIKHPoetPbjO/+wBSsUi09DQGLyQjwQJGiTaS22+NQZOquL88H5Qrds2eA68SJycVlKM5KH/1hxFNQhCacqKU69ix9lIiNaMcZqV+oiAmdEJG4BoqSAjKS+cnz/CZUYY4iKQpofFc/TmRklCpaeibzpDosVr2MvE/L9uo/jLdRAc3XspEnGgQdHFFkHCsI5yFg4dMAtV8agihkplHMB0TSag2EZZMQs5yHqukc1Fz7Jpzd1WpN/KsiugEnaIqctA1qqMGaqI2oihCT+gZvViP1qv1Zr0vWgtWPnOMfsH6+AYkgpyC</latexit><latexit sha1_base64="LyRPLewslMMmD6pWb85DVLI5wZc=">AAACD3icdVDLSsNAFJ3UV62vqks3g0Wom5KooMuCmy4r9AVpLJPpTTt0MgkzE6GEfoQLt/oZ7sStn+BX+AtO2iy01QMXDufce7n3+DFnStv2p1VYW9/Y3Cpul3Z29/YPyodHHRUlkkKbRjySPZ8o4ExAWzPNoRdLIKHPoetPbjO/+wBSsUi09DQGLyQjwQJGiTaS22+NQZOquL88H5Qrds2eA68SJycVlKM5KH/1hxFNQhCacqKU69ix9lIiNaMcZqV+oiAmdEJG4BoqSAjKS+cnz/CZUYY4iKQpofFc/TmRklCpaeibzpDosVr2MvE/L9uo/jLdRAc3XspEnGgQdHFFkHCsI5yFg4dMAtV8agihkplHMB0TSag2EZZMQs5yHqukc1Fz7Jpzd1WpN/KsiugEnaIqctA1qqMGaqI2oihCT+gZvViP1qv1Zr0vWgtWPnOMfsH6+AYkgpyC</latexit><latexit sha1_base64="LyRPLewslMMmD6pWb85DVLI5wZc=">AAACD3icdVDLSsNAFJ3UV62vqks3g0Wom5KooMuCmy4r9AVpLJPpTTt0MgkzE6GEfoQLt/oZ7sStn+BX+AtO2iy01QMXDufce7n3+DFnStv2p1VYW9/Y3Cpul3Z29/YPyodHHRUlkkKbRjySPZ8o4ExAWzPNoRdLIKHPoetPbjO/+wBSsUi09DQGLyQjwQJGiTaS22+NQZOquL88H5Qrds2eA68SJycVlKM5KH/1hxFNQhCacqKU69ix9lIiNaMcZqV+oiAmdEJG4BoqSAjKS+cnz/CZUYY4iKQpofFc/TmRklCpaeibzpDosVr2MvE/L9uo/jLdRAc3XspEnGgQdHFFkHCsI5yFg4dMAtV8agihkplHMB0TSag2EZZMQs5yHqukc1Fz7Jpzd1WpN/KsiugEnaIqctA1qqMGaqI2oihCT+gZvViP1qv1Zr0vWgtWPnOMfsH6+AYkgpyC</latexit>

⇥(2n)
<latexit sha1_base64="rfAH3JUDc+qCZkzQGPpyyN5svLw=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFyt3/PLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMiaJyB</latexit><latexit sha1_base64="rfAH3JUDc+qCZkzQGPpyyN5svLw=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFyt3/PLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMiaJyB</latexit><latexit sha1_base64="rfAH3JUDc+qCZkzQGPpyyN5svLw=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFyt3/PLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMiaJyB</latexit><latexit sha1_base64="rfAH3JUDc+qCZkzQGPpyyN5svLw=">AAACD3icdVDLSsNAFJ3UV62vqks3wSLUTUmKoMuCmy4r9AVpLJPpTTt0MhNmJkIJ/QgXbvUz3IlbP8Gv8BectFloqwcuHM6593LvCWJGlXacT6uwsbm1vVPcLe3tHxwelY9PukokkkCHCCZkP8AKGOXQ0VQz6McScBQw6AXT28zvPYBUVPC2nsXgR3jMaUgJ1kbyBu0JaFyt3/PLYbni1JwF7HXi5qSCcrSG5a/BSJAkAq4Jw0p5rhNrP8VSU8JgXhokCmJMpngMnqEcR6D8dHHy3L4wysgOhTTFtb1Qf06kOFJqFgWmM8J6ola9TPzPyzaqv0wv0eGNn1IeJxo4WV4RJszWws7CsUdUAtFsZggmkppHbDLBEhNtIiyZhNzVPNZJt15znZp7d1VpNPOsiugMnaMqctE1aqAmaqEOIkigJ/SMXqxH69V6s96XrQUrnzlFv2B9fAMiaJyB</latexit>

one operation per nanosecond



Sorting



Properties of Sorting Algos

Comparison Based:

In Place:

Stable:


