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Derivation Method of Division Width for
Bacterial Evolutionary Algorithm

KOSUKE YAMAMOTO,! TOMOHIRO Y OSHIKAWA,t
TAKESHI FURUHASHI,* TSUYOSHI SHINOGIt and SHINJI T'SURUOKA'

Recently, Evolutionary Algorithms (EAs), which are based on the biological evolutionary
process, are widely studied in a lot of fields. However, their probabilistic behavior makes the
theoretical investigation difficult. As a result, the search abilities of EAs have been tested
through simulations in most of the reports. The parameters of genetic operations have also
been decided experientially or by trial and error. This paper mathmatically analizes the effects
of bacterial mutation of Bacterial Evolutionary Algorithm (BEA). NK-Landscape Problem is
employed for the investigation of this analysis in this paper. The search ability of bacterial
mutation is formulated with the parameters for the operations and the interactions between
genes called “Epistasis”. The optimization of the division width, which is one of the most
important parameters in BEA, and comparative study with conventional mutation opera-
tions are made possible by this formula. It is shown that the baeterial mutation surpasses
conventional ones in search performance.
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