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STOCHASTIC BIFURCATION IN A DUFFING-VAN DER POL SYSTEM "

Li Shuang? Xu Wei Li Ruihong
(Department of Applied Mathematics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract Stochastic bifurcation of a Duffing-van der Pol system subject to a deterministic harmonic excitation
and bounded noise is studied by using the generalized cell mapping method with diagraphes. System parameters
are chosen in the range of two co-existing attractors and a chaotic saddle, during their evolution. It is found
that stochastic bifurcation mostly occurs when a stochastic attractor collides with a stochastic saddle. In our
study, two kinds of discontinuous bifurcations are found according to the abrupt increase or disappearance of
the attractor when it collides with the saddle in the basin interior or on the boundary. Our study also reveals
that the bifurcation value is different from that of D-bifurcation which is defined by the change of the sign of
the top Lyapunov exponent.
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exponent

Received 27 May 2005, revised 28 December 2005.

1) The project supported by the National Natural Science Foundation of China (10472091,10332030), Natural Science Foundation
of Shaanxi Province (2003A03) and Graduate Starting Seed Fund of Northwestern Polytechnical University (Z200572).

2) E-mail: lishuang@mail.nwpu.edu.cn



