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Probability of Obtaining Optimum Solutions in Genetic Algorithm
and Roles of Mutation

YU-AN ZHANG,! MAKOTO SAKAMOTO! and HIROSHI FURUTANT!

We have studied the relationship between the failure probability F of obtaining no optimum
solution and some GA parameters. We examined effects of stochastic fluctuation in a GA on
the multiplicative landscape. We used Markov chain model and its diffusion approximation
to calculate the distribution of the first order schemata. In numerical experiments, we studied
the effects of the population size N, crossover rate p. and mutation rate p,, on the failure
probability F'. We found in GA with p. = 1.0 and p,,0 that the diffusion equation can repro-
duce the failure probability F. We also noticed the roles of crossover and mutation in greatly

reducing F.
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