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Analytical analysis on the applicability of an approximate method to
nonlinear systems driven by fGn

DENG Mao-lin, ZHU Wei-qiu
(Institute of Applied Mechanics, School of Aeronautics and Astronautics, Zhejiang University, Hangzhou 310027, China)

Abstract: Due to the non-Markov property of response of a nonlinear system driven by fractional Gaussian noise ({Gn), the diffu-
sion process theory cannot be applied. As an approximate method, the stochastic averaging method for multi-DOF strongly nonlin-
ear systems driven by wideband noise has been applied to study nonlinear systems driven by f{Gn. The results show that the approxi-
mate method is very effective in the response prediction and the reliability analysis. However, so far there has been no analytical
analysis on the error and applicability of the approximate method. In the present paper, the approximate method is applied to study
a single-DOF nonlinear system driven by {Gn and some analytical solutions are obtained. By comparing with reported exact analyti-
cal solutions, the error analysis is performed and the applicability of approximate method is determined. The conclusion of the pres-

ent paper can be the theoretical foundation for further application of the approximate method.

Key words: nonlinear system; wideband noise; fractional Gaussian noise (fGn) ; stochastic averaging method of quasi Hamiltonian

systems
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