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Size n
Time
complexity 16 20 30 40 50 60
function
00001 .00002 00003 00004 00005 00006
” second | second second second second second
) 0001 | 0004 | 0009 | .0016 | 0025 | .0036
n second | second second second second second
3 00 008 027 064 125 216
i second | second | second second second second
" B 3.2 243 1.7 5.2 130
second | seconds | seconds | minutes minutes minufes
9n .001 1.0 17.9 12.7 35.7 366
second | second { minutes days years centurics
3n 059 58 6.5 3855 2x10% 1.3x1013
second | minutes years centuries | centuries | centuries

Figure 1.2 Comparison of several polynomial and exponential time complexity

functions.
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Size of Largest Problem Instance
Sotvable in 1 Hour

Ici::;lexi ty { With present | With computer | With computer
function computer 100 times faster | 1000 times faster
n Ny 100 N, 1000 &,

n? N, 10 N, 31.6 N,
P 4.64 N, 10 A,

n’ Ne 2.5 N, 3.98 N,
2" N; Ns+6.64 Ns+9.97
3 Ns Ns+4.19 Ng+6.29

Figure 1.3 Effect of improved technology on several polynomial and exponential
time algorithms.
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* At the present time very few people believe that P = NP [see SIGACT News 43,2 (June
2012), 53-77). In other words, almost everybody who has studied the subject thinks that
satisfiability cannot be decided in polynomial time. The author of this book, however, suspects
that NO(1)_gtep algorithms do exist, yet that they're unknowable. Almost all polynomial time
algorithms are so complicated that they lie beyond human comprehension, and could never be
programmed for an actual computer in the real world. Existence is different from embodiment.
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