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STOCHASTIC BIFURCATION IN BISTABLE DUFFING-VAN DER
POL SYSTEM DRIVEN BY CORRELATED WHITE NOISES *

Liu Kunfeng JinYanfei |

(Department of Mechanics , Beijing Institute of Technology , Beijing 100081 , China)

Abstract

In this paper, the stochastic bifurcation in a bistable Duffing-Van der Pol oscillator driven by correlated mul-

tiplicative and additive Gaussian white noises was studied. By using the stochastic averaging method, the stationary prob-

ability density function of amplitude for the Duffing-Van der Pol oscillator and the critical parameter condition for sto-

chastic P-bifurcation were obtained. Through the changes in the shape of stationary probability density function, it was

found that both the damping coefficients and intensity of the multiplicative and additive noise may induce the stochastic

P-bifurcation, but they have significantly different effects on the bifurcation regions. Meanwhile, the theoretical results

were verified by Monte-Carlo simulations. Moreover, the largest Lyapunov exponent was calculated by the Wolf’ s algo-

rithm to evaluate the system stability. The results showed that both the increases of the coefficient of negative damping

and the noise intensity can drive the system into an unstable state and induce D-bifurcation, and the system stability can

be enhanced with increasing the coefficients of positive damping.
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