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Chaotic behaviors of a Duffing-WS small world network
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(School of Mathematics, Sichuan University, Chengdu 610064, China)

Abstract; Recently, complex networks become a hot topic of nonlinear dynamical systems. The emer-

gence and parameter dependence of chaotic behaviors is the basis of the chaotic control of a complex net-

work. In this paper, we consider the chaotic behaviors of a new Duffing-WS type small world network.

Firstly, we derive an expression for the maximum Lyapunov index by using the variation method. Then

we investigate the emergence of chaos by using the Lyapunov index as the criterion. Finally, the depend-

ence of chaotic behaviors on the system parameters is discussed. It is shown that this network possesses

more complicated chaotic behaviors than the classic Duffing equation.
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Fig. 1 Bifurcations of (a) Duffing equation and (b) Duffing-WS small world network on the parameter A
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Fig. 2 Average LE as a function of the amplitude at different coupling strengths: (a) K=2; (b) K=20; (¢) K=48
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