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Estimation of the First Appearing Generation of Optimum Solution in
Genetic Algorithm by Markov Chains

YU-AN ZHANG,™ QINGLING MA,™? MAKOTO SAKAMOTO!?
and HirosHI FURUTANIT2

It is important to study the computing time for explaining calculation process
of Genetic Algorithm (GA) theoretically. It is usually considered that GA can
be analyzed by Markov Chain. In this paper, we assume that the population
is in linkage equilibrium, and calculate the time of convergence to stationary
distribution by means of Wright-Fisher model, using the formula of mixing time
Tm proposed by Hunter. Recently, the calculation of success probability is pro-
posed theoretically. Here, we define the success probability S that there is at
least one optimum solution in a population in the stationary distribution. We
consider the average generation time of optimum solution 7', and propose the
prediction method of T with the relation of T' < T}, + 1/S. We compared this
theoretical prediction with numerical experiments.
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