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Much faster algorithms for finding maximum and maximal cliques and their
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We have developed much faster algorithms for finding a maximum clique.
These have been accomplished by introducing a near-maximum clique finding algorithm and by applying
appropriately sorting and coloring vertices to the underIKing branch-and-bound algorithm for finding

a maximum clique. The effectiveness of the above algorithms has been confirmed by extensive

computational experiments. In addition, we have also given a weaker condition under that the maximum
clique problem can be solved in polynomial time in theory.
Our previous algorithm for enumerating maximal cliques has been extended to have algorithms for
enumerating maximal pseudo-cliques. They are confirmed to work effectively for the analysis of
networks.
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Graph KLS MCS MCS: | MCS: | MCT
Name n dens| ® | sol | time
brock400_1 400 | 0.75| 27| 25| 0.08 288 256 182 116
brock800_4 800 | 0.65| 26| 20| 0.22 1,768 | 1,751 1,256 819
C250.9 250 09| 44| 44| 0.08 1,171 926 774 404
gen400_p0.9_55 400 09| 55| 53| 0.25 22,636 | 1,651 1,970 167
gen400_p0.9_65 400 09| 65| 65| 0.26 57,385 7.73 6.07 0.74
gen400_p0.9_75 400 09| 75| 75| 0.28 | 108,298 1.38 1.38 0.33
p_hat700-3 700 | 0.75| 62| 62| 0.46 900 456 438 216
p_hat1000-2 1000 | 0.49| 46| 46| 0.23 85 47 46 29
p_hat1500-2 1500 | 0.51| 65| 65| 0.73 6,299 | 2,964 2,832 | 1,560
san400_0.7_1 400 0.7 40| 40| 0.06 0.26 0.06 0.06 0.06
frb-30-15-2 450 0.8 30| 30| 0.15 1,048 691 773 116
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Graph KLS MCS MCS: | MCSz2 | MCT
Name n dens| ® | sol | time
brock400_1 400 | 0.75| 27| 25| 0.08 89 77 52 55
brock800_4 800 | 0.65| 26| 20| 0.22 381 380 258 270
C250.9 250 09| 44| 44| 0.08 255 197 154 186
gen400_p0.9_55 400 09| 55| 53| 0.25 2,895 181 210 61
gen400_p0.9_65 400 09| 65| 65| 0.26 7,628 0.33 0.34 0.13
gen400_p0.9_75 400 09| 75| 75| 0.28 17,153 0.05 0.05 0.02
p_hat700-3 700 | 0.75| 62| 62| 0.46 88 43 40 54
p_hat1000-2 1000 | 0.49| 46| 46| 0.23 13 6.6 6.3 10
p_hat1500-2 1500 | 0.51| 65| 65| 0.73 560 253 234 400
san400_0.7_1 400 0.7 40| 40| 0.06 22,771 200 0 0
frb-30-15-2 450 0.8 30| 30| 0.15 229 135 148 61
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