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The balance between exploitation and exploration, a key concept in the
design of efficient evolutionary computation algorithms is related to both competitive and
cooperative behavior. The nature of a system with such conflicting actions is inherently complex,
but the reaction-diffusion model has been used to explain it. Although the actual behaviors of
evolutionary computation and swarm intelligence are similarly complex, in this study, we aim to give

an explanation by using a mathematical model based on competition and cooperation, in other words,
repulsion, and chemotaxis. We have shown that a distribution estimation type evolutionary process is

realized based on a partial differential equation model having a good property for optimization.
Then, we would give an explanation for an actual behavior of evolutionary computation and swarm
intelligence based on the mathematical model. Besides, we have proposed a hybrid type of swarm
intelligence model based on such an explanation.
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