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Cooperative evolution under the direct sum game model
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Abstract: Evolutionary game theory is a theory produced by the combination of biological evolution theory and game
theory, which has become a powerful tool for the study of cooperative evolution behavior. This paper studies the cooperative
evolution behavior based on the direct sum game model. Firstly, based on replicator equation, the evolutionary dynamic
process of two-person two strategies and three strategies symmetric games is analyzed. Secondly, based on the rock-paper-
scissors model and snowdrift model, the direct sum game model is constructed by the direct sum of matrices, and the
corresponding matrix is transformed into the total payment matrix with parameters. Then a detailed analysis illustrates
this method can be extended to the case of n games. Finally, the direct sum game model is simulated by MATLAB, and
the evolution of cooperation is analyzed from a holistic perspective. The simulation results show that the direct sum game
has two characteristics: the proportion of cooperative strategy increases obviously and the stability of the whole system is
better. This evolution mechanism of cooperation presents global reciprocity.
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Fig. 1 The dynamic evolution of X under different parameters
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Fig. 3 The dynamic evolution of X under different parameters
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