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The Research of Ant Colony Optimization Algorithm for
Maximum Clique Problem

YIN Hao,SONG Han
( Software College ,Sichuan University , Chengdu, Sichuan 610207, China)

Abstract; Ant colony algorithm is a new heuristic bionic optimization algorithm developed
by simulating ant foraging behavior in nature.It has been widely used by researchers to
solve all kinds of combinatorial optimization problems.In this paper, the basic ant colony
algorithm is analyzed and discussed.In view of the problem that the basic ant colony algo-
rithm is easy to fall into the local optimal solution and the convergence speed is slow, it
proposes a kind of New Ant Colony Optimization Algorithm.In this paper,the new ant colo-
ny optimization algorithm is proposed to increase the number of nodes and the number of
historical selections to influence the ant selection points.In addition, an independent local
pheromone updating mechanism is presented.Finally, the experimental results show that the

feasibility of the proposed algorithm is superior to the basic ant colony algorithm.
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%1 DIMACS EHEFEIZITER
Table 1 The results of the DIMACS based graphs

2 MDA SR LS R (A RES

Graph vertex-AC vertex-AC BR

Max Avg  Avglter  AvgTime Max Avg  Avglter  AvgTime
€125.9 34 34 36.05 0.39 34 34 34.7 0.52 34
€1000.9 65 61.2  2000.0  135.84 67 64.8 19325 155.5 68
DSJC500.5 13 12.9 406.9 5.78 13 12.8 782.5 11.81 13
DSJC1000.5 15 143 15420  68.93 15 141 18327 89.73 15
Brock200_2 12 112 18472 13.65 12 11.5 832.8 11.97 12
Brock400_2 25 23.6  2000.0 35.3 29 25.1 18784  33.49 29
gen200_p0.9_44 44 426  1016.6 13.85 44 44 501.3 6.83 44
gen400_p0.9_55 53 50.2  2000.0  196.55 55 523 17882 19245 55
hamming8_4 16 16 50.7 0.37 16 16 49.9 0.37 16
Hamming10_4 39 372 20000  188.14 39 38 2000.0  198.35 40
keller 5 27 26.8 603.5 54.52 27 27 499.2 35.65 27
p_hat300_3 36 35.7 416.7 12.74 36 35.9 279.4 9.44 36
p_hat700_3 62 61.8 618.9 113.44 62 62 353.6 62.48 62
p_hat1500_3 94 93.2 552.3 204.76 94 93.5 409.1 208.32 94

%2 DIMACS EHEEEXILIETER
Table 2 The compared results of the DIMACS based graphs

Graph IR AR R vertex.-AC 53 BRI . AEHE D GA |
Max AvgTime Max AvgTime Max AvgTime
€125.9 34 0.52 - - 34 0.68
€1000.9 67 155.5 - - 67 122.75
DSJC500.5 13 11.81 13 1.62 - -
DSJC1000.5 15 89.73 15 189.05 - -
Brock400_2 29 33.49 29 452.15 - -
Brock400_4 25 39.27 33 39.27 - -
gen200_p0.9_44 44 6.83 44 1.98 44 12.19
gen200_p0.9_55 53 1.31 55 0.03 53 1.01
hamming8_4 16 0.37 - - 16 11.79
hamming10_4 39 198.35 - - 40 226.8
keller 5 27 35.67 - - 27 199.1
p_hat300_3 36 9.44 36 1.01 - -
p_hat700_3 62 62.48 62 981.47 - -
p_hat1500_3 94 208.32 - >100 000 - -
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- A SR AT AR B B 5% A Jre R, 4 1 o A
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