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Analysis of Genetic Algorithms by Schema Theorem
——Roles of Mutation and Crossover

HirosHI FURUTANTIf

In spite of the success of genetic algorithms (GAs), there are only a few theories on the
foundation of GAs. The schema theorem is a long standing and important theory among
them. However, there are a variety of criticisms on it, and have been pointed out many
shortcomings. Recently, we have obtained a method for deriving exact evolution equations
of schemata under the actions of mutation and crossover. This makes it possible to study
theoretically the changes of schemata by them. In this paper, we analyze the roles of these
operators and selection in the One-Max problem, which has a linear fitness function, by means
of the new schema theory. We derive an exact schema theorem for the first order schemata,
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and compare the theory with numerical experiments.
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