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Dynamically Separating GA (DS-GA)

Koicur NAKAYAMA, 1T HIROKAZU MATSUTHT
and YOSHIHIKO NOMURA'tt

This paper proposes “Dynamically Separating Genetic Algorithm (DS-GA)” that is applied
to a multi-agent system (MAS). There have been proposed separating genetic algorithms such
as “Island model” GA where agents are ever restricted to contact with each other, and it can
be referred to a “statically separating GA”. Differently from the statically separating GA,
dynamically separating GA is proposed: the border of restriction changes dynamically ac-
cording to the number of the agents. Some important characteristics of DS-GA considered to
be effective for MAS are examined in such performance to maximize the whole system profit,
to attain balance of agents’ profits, and to search the optimum solutions. Furthermore, an ex-
periment is carried out to show that an organization can be realized as a result of cooperative
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division of work between agents.
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Fig.1 Conceptual representation of Dynamically
Separating GA.
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Fig.2 Main routine of DS-GA shown by NS chart.
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Fig.3 Schematic explanation on the history of
population ratio change.
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Table 1 Profit table of Prisoner’s Dilemma Model.
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Fig.4 History of the average profit.
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Fig.6 Schematic explanation on the increase in
population of the cooperative agents.
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Fig.7 Conceptual representation of dynamic separation.
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Table 2 Profit table of Dilemma model with donation.
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genes.
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Table 3 Profit table for generalized profit value, X(D,C).
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Table 4 The ratio of assistant agents and the amount of
donation: those by simulation are compared with
those by theory.
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Table 5 Profit table of an identical action model: iden-
tical actions return stationary profits to pairing
agents.
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genes.
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Table 6 Profit table of another identical action model:
temporary changing profits are returned by iden-
tical actions.
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Table 7 The average profit per unit time in 12,000 units.
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Fig.15 MAS of three material extraction and one
product fabrication (3M-1P MAS).
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Table 8 Action-prescribing gene in 3M-1P MAS.
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