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Improved Genetic Algorithm for Subgraph Isomorphism Problem
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Abstract Subgraph isomorphism plays an important role in computer vision,artificial intelligence and bio-chemical en-
gineering. This paper focused on the subgraph isomorphism (SI) problem and proposed a novel method based on the ge-
netic algorithm to solve it. The sub-generation producing method is improved during the crossover and evolution
process. Moreover,a new fitness function was presented to measure the fitness of the population. The new algorithm is

more fast to get convergence and can find the optimal solutions with higher probability. Experiments show that the pro-

posed improved algorithm outperforms other traditional methods by processing large graphs.
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Input parameters:
indl: The first individual participating in the crossover
ind2: The second individual participating in the crossover
Indpb:the probability to execute the swap
1. for each indices in ind]l and ind2:
2. if random() <C indpb: # execute the swap
if ind1(i) and ind2(i) both exist in indl and ind2:
swap ind1(position(ind2(i))) ,ind2 (position(ind1(i)))
swap ind1(i) ,ind2(i)
elseif ind1(i) does not exist in ind2,ind2(i) exist in indl:

ind1 (position(ind2(i))) =ind1 (i)
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swap ind1(i) ,ind2(i)
9. elseif ind2(i) does not exist in ind1l,ind1(i) exist in ind2:
10. Ind2 (position(ind1(i))) =ind2(i)
11. swap ind1(i) ,ind2(i)
12. elseif ind1 (i) and ind2(i) both do not exist in indl and ind2:
13. swap ind1 (i) ,ind2(i)
algorithm end
Output parameters:
indl: The first child after the crossover
ind2: The second child after the crossover
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