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Fig. 5 The stationary probability densities of the displacement with different system asymmetric parameters
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Stochastic Bifurcations in a Duffing System
Driven by Additive Dichotomous Noises

WU Juan'?, XU Yong'
(1. Department of Applied Mathematics, Northwestern
Polytechwical University, Xi’ an 710072, P.R.China;
2. School of Mathematics & Information Science, Beifang University
for Nationalities, Yinchuan 750021, P.R.China)
(Recommended by DEN Zi-chen, M. AMM Editorial Board)

Abstract: The stochastic bifurcations in a Duffing system driven by additive dichotomous noi-
ses were investigated. Firstly, the transition probability of the dichotomous noise states was de-
duced according to its statistical properties and then the dichotomous noise was simulated nu-
merically. Secondly, the stationary joint probability density of the system displacement and
speed and the stationary probability density of the displacement were calculated with the 4th-or-
der Runge-Kutta algorithm. Then, through the study of the variation between unimodality and
bimodality of the stationary probability density of the system displacement, it is found that spe-
cific states and certain intensity values of the additive dichotomous noise may induce stochastic
bifurcations. Lastly, it is also observed that stochastic bifurcations may occur with the varia-

tions of the system asymmetric parameters.

Key words: stochastic bifurcation; Duffing system; additive dichotomous noise; stationary
probability density
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