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Experimental Comparison of Algorithms
for Generating All Maximal Cliques
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{tak, tomita}@ice.uec.ac.jp
Abstract. We have previously presented an algorithm CLIQUES for generating all maximal cliques that is
proved to be optimal as a function of the number of vertices. We show here by computational experiments
that it also runs very fast in practice for many graphs except for those which are very sparse or have very

few maximal cliques.
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01:000000000000000 [sec]

n p ] fcliques || CLIQUE | AMC [ AMC* | CLIQUES [ /cliques

300 0.3 96,298 41.28 26.77 9.55 0.14 1.45
300 0.4 559,838 364.89 197.20 78.26 0.88 1.57
300 0.5 4,874,385 || 5,645.05 | 1,759.61 789.23 8.54 1.75
300 0.6 132,240,024 || > 24hrs | 24,104.49 | 12,937.56 140.75 1.06
300 0.7 | 3,356,452,714 || > 24hrs | > 24hrs | > 24hrs | 6,279.51 1.87
700 0.1 37,563 29.91 21.86 3.15 0.051 1.36
700 0.2 325,479 485.38 367.96 98.64 0.51 1.57
700 0.3 3,094,828 || 9,197.77 | 5,201.25 | 1,806.24 5.42 1.75
700 0.4 40,591,244 || > 24hrs | > 24hrs | 34,873.65 84.05 2.07
700 0.5 | 917,376,496 || > 24hrs | >24hrs | > 24hrs | 2,144.31 2.34
1,000 0.1 99,062 179.80 143.03 19.39 0.21 2.12
1,000 0.2 1,183,584 || 3,750.59 | 4,486.30 829.52 2.25 1.90
1,000 0.3 15,362,096 || > 24hrs | > 24hrs | 20,615.89 33.18 2.16
2,000 0.1 747,300 || 6,384.56 | 10,149.20 665.59 2.32 3.10
3,000 | 0.001 4,610 1.86 0.15 0.32 69.41
3,000 | 0.003 13,319 12.89 1.03 0.33 24.78
3,000 | 0.005 21,287 33.65 2.87 0.33 15.50
3,000 0.01 37.862 114.47 5.62 0.36 9.51
3,000 0.1 2,945,211 > 24hrs | 5,905.18 10.85 3.68
4,000 0.1 8,215,969 > 24hrs | 29,228.07 34.41 4.19
5,000 | 0.001 12,527 16.81 0.77 2.02 161.25
5,000 | 0.003 36,538 132.98 7.50 2.05 56.11
5,000 | 0.005 57,501 350.48 21.18 2.19 38.09
5,000 0.01 96,312 1,258.21 43.08 2.49 25.85
5,000 0.1 18,483,855 > 24hrs | > 24hrs 86.60 4.67
10,000 | 0.0007 34,877 144.06 6.37 10.77 308.80
10,000 | 0.001 49,738 282.40 13.30 10.82 217.54
10,000 | 0.005 215,129 6,138.69 364.29 11.74 54.57
10,000 0.01 348,552 22,426.93 645.75 14.78 42.40
10,000 0.03 3,738,814 > 24hrs | 11,315.03 41.29 11.04
10,000 0.05 12,139,182 > 24hrs | > 24hrs 109.78 9.04
10,000 0.1 229,786,397 > 24hrs | > 24hrs | 1,825.45 7.94

0 2: Moon and Moser 00000 DIMACSOOOOO0OO00O000O00000O00O0O [sec]

oooog | n ] dens. | fcliques | CLIQUE | AMC |  AMC* | CLIQUES | /cliques
M-M-48 48 10.957 43,046,721 || 5,057.65 153.21 224.41 12.41 0.29
M-M-51 51 | 0.960 129,140,163 | 16,532.50 496.76 740.57 32.95 0.26
M-M-60 60 | 0.966 | 3,486,784,401 || > 24hrs | 16,585.75 | 26,152.31 894.90 0.26
M-M-63 63 | 0.968 | 10,460,353,203 || > 24hrs | 47,817.37 | >24hrs | 2,666.90 0.25
MANN _a9 45 1 0.927 590,887 52.64 2.24 2.93 0.23 0.39
brock200_2 200 | 0.496 431,586 181.42 75.16 35.91 0.65 1.51
brock200-3 200 | 0.605 4,595,644 | 3,689.62 684.23 437.22 7.71 1.68
c-fat200-1 200 | 0.077 37 0.025 0.0011 | 0.00065 0.0010 27.03
c-fat200-5 200 | 0.426 7 0.30 | 0.0029 0.0031 0.0054 || 771.43
c-fat500-1 500 | 0.036 80 0.20 0.0062 |  0.0029 0.0054 67.50
c-fat500-10 500 | 0.374 8 6.62 0.025 0.028 0.058 || 7,250.00
hamming6-2 64 | 0.905 1,281,402 301.00 11.97 16.98 1.21 0.94
hamming6-4 64 | 0.349 464 0.018 0.0086 0.0056 | 0.00043 0.93
johnson8-2-4 | 28 | 0.556 105 0.0019 [ 0.00062 [ 0.00052 | 0.00012 114
johnson8-4-4 | 70 | 0.768 114,690 13.85 1.82 1.95 0.11 0.96
johnson16-2-4 | 120 | 0.765 2,027,025 907.51 150.68 153.42 4.38 2.16
kellerd 171 [ 0.649 10,284,321 || 3,446.61 | 1,145.66 490.76 4.98 0.49
p-hat300-1 300 | 0.244 58,176 19.23 13.52 3.52 0.070 1.20
p-hat300-2 300 | 0.489 79,917,408 | > 24hrs | 16,035.71 | 4,130.20 99.72 1.25
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03:000000000000000000 [sec]

(a) r =10
n | dens. | fcliques || CLIQUE | AMC | AMC* | CLIQUES [ /cliques
1.000 0.010 4,487 2.38 0.45 0.04 0.016 3.57
2,000 | 0.0051 9,369 18.76 4.70 0.38 0.075 8.01
4,000 | 0.0025 19.166 31.48 1.55 0.86 44.87
6,000 | 0.0017 29,192 88.91 3.56 3.30 113.04
8.000 | 0.0013 39.179 160.16 6.25 6.25 159.52
10,000 | 0.0010 48,975 261.27 9.51 10.47 213.78
(b) =30
n | dens. | ficliques || CLIQUE | AMC | AMC* | CLIQUES || /cliques
1,000 0.030 13,043 8.93 3.38 0.38 0.025 1.92
2,000 0.016 25.803 57.13 44.79 1.49 0.10 3.88
4,000 | 0.0075 53,059 243.66 9.31 0.89 16.77
10,000 | 0.0030 | 139,304 2,075.70 73.55 10.03 72.00
04: 000 10,0000000000000000000000 [sec]

r | dens. | ficliques AMC | AMC* | CLIQUES || /cliques

10 | 0.0010 48,975 261.27 9.51 10.47 213.78

20 [ 0.0020 95.120 952.25 49.45 10.19 107.13

80 | 0.0080 386,360 || 14,448.21 431.20 10.87 28.13

160 0.016 1.408.360 24hrs 1.066.62 16.85 11.96

320 0.032 | 11,488,405 > 24hrs | 15,655.05 65.06 5.66
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000 CLIQUESOO0O0D000000000000
07,8 0000000000000000000
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