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Abstract: In P2P network and mobile P2P network, independent individuals need to share resources under limited
bandwidths and powers. It is valuable to study how to increase the systems’ cooperation while reduce free-riding. Re-
peated Prisoner’s Dilemma game is widely studied in the fields of biology, sociology, economics and informatics. Peo-
ple’s interests focus on the cooperation emerged in a system that individuals are selfish. We study the iterated games
evolved on scale-free network with genetic algorithm, and reveal the cooperation mechanism of nodes in networks.
Nodes can remember the game historical strategies and code them into genes. We show that memory length’s effect to
cooperation level, and that some characteristic genes and frequently used genes emerge after some generations. We also
study cooperate strategy distribution on different degree-nodes. These results may give theoretic support to the design
of a self-organized system which can support cooperation.
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Figure 1. Cooperation ratio to different memory length and betray value r
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Figure 3. Gene’s distribution to different betray value r. The figure gives the gene’s distribution when memory length = 3
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