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Derivation of Schema Theorem for Mutation and Crossover

by Walsh Transformation

HirosHI FURUTANI!

We propose a new method for deriving the schema theorem, which is the important the-
ory for the foundation of genetic algorithms. We show that frequencies of schemata can be
obtained by the Walsh transform of the frequencies of genotypes, and give the method for
representing the changes in the frequencies of schemata by genetic operators. In recent stud-
ies, it is demonstrated that the action of mutation and crossover can be described in a simple
form by the Walsh transformation. We apply these results to the schema theory, and give an
exact formulation for the effect of mutation and crossover on schemata.
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