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An Algorithm for a Combinatorial Optimization Problem
based on Bifurcation Characteristics
— Analysis of a Deterministic Annealing Algorithm —

Kazuo Tsuchiyall ()Takehiro Nishiyamald Katsuyoshi Tsujita
Dept. of Aeronautics and Astronautics, Graduate School of Engineering, Kyoto University

Abstract: We have proposed an algorithm for a combinatorial optimization problem based on successive bifur-

cation characteristics of a replicator equation. A deterministic annealing algorithm, in which a control parameter in

the dynamical system is varied gradually, can be applied to the system. During the annealing process, bifurcations

of equilibrium solutions occur and the bifurcation structure affects the performance of the annealing algorithm. In
this paper the bifurcation structure of the dynamical system proposed is analyzed. It is shown that only pitchfork

bifurcations occur in the process, and therefore an approximate solution of a problem is obtained as a continuous

branch connected to the uniform solution.
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