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THE ORTHOGONAL POLYNOMICAL APPROXIMATION FOR RESPONSE
PROBLEM OF STOCHASTIC DUFFING-VAN DER POL SYSTEM *

Ma Shaojuan Xu Wei Lei Youming
( Department of Mathematics , Northwestern Polytechnical University,Xi’an 710072, China )

Abstract The Chebyshev polynomial approximation was applied to the dynamical response problem of the
stochastic Duffing-van der Pol system with random parameters. First, the stochastic Duffing-van der Pol sys-
tem was reduced into an equivalent deterministic one for substitution. Then, the response of the stochastic
Duffing-van der Pol system can be obtained by numerical methods for this equivalent deterministic system.
Moreover, the symmetry-breaking bifurcation and period-doubling bifurcation of the stochastic Duffing — van
der Pol system were presented while the excitation frequency vary. Numerical simulation implies that the pro-

posed method is a new effective approach to dynamical responses of stochastic nonlinear systems.

Key words Chebyshev polynomial, stochastic Duffing-van der Pol system, symmetry-breaking bifurcation, pe-
riod-doubling bifurcation
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