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STATIONARY RESPONSE OF DUFFING-VAN DER POL OSCILLATOR
WITH FRACTIONAL DERIVATIVE UNDER GAUSSIAN WHITE NOISE *

Ma Yanyan Ning Lijuan’
(School of Mathematics and Information Science, Shaanxi Normal University, Xi'an 710119, China)

Abstract This paper investigates the stationary response of Duffing-Van der Pol oscillator with fractional deriva-
tive damping term under Gaussian white noise excitation. The corresponding Fokker-Planck-Kolmogorov ( FPK)
equation is firstly deduced by utilizing the stochastic averaging method and Stratonovich-Khasminskii theorem.
And we then solve the FPK equation to obtain the stationary probability densities of system amplitude, which in
fact can be used to describe the system response . It is then found that the reducing fractional derivative order en-
hances the system response, while the increasing fractional coefficient weakens the system response. Therefore,
the fractional derivative damping term shows a great effect on the response of Duffing-Van der Pol oscillator. In
addition, the response is also be influenced by other system parameters. Finally, the above analytical results rea-

sonably fit with that of the Monte Carlo simulation.

Key words response, fractional derivative, Dulffing-van der Pol, Gaussian white noise, stochastic aver-

aging method, Monte Carlo simulation
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