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Study of the Distribution of Optimum Solution in Genetic Algorithm
by Markov Chains

HirosH1 FURUTANI,t YU-AN ZHANG! and MAKOTO SAKAMOTO!

In this paper, we use the success probability as a measure of the performance of Genetic
Algorithms (GAs), and propose the method for calculating the success probability by means
of Markov chain theory. We define the success probability as there is at least one optimum
solution in a population. In general, it is very difficult to analyze GA evolution theoretically.
Therefore, we assume that the population is in linkage equilibrium, and obtain the distribu-
tion of the first order schemata. We derive the algorithm to calculate the number of optimum
solutions in the population by using the distribution of the first order schemata. As an appli-
cation of the method, we use Markov chain model and its diffusion approximation to a GA on
the multiplicative landscape. We show the process to calculate the success probability. In nu-
merical experiments, we studied the effect of mutation rate p,, on the success probability. We
found that mutation greatly improve the success probability of GA. We studied theoretically
this effect of mutation.
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