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Exact Solutions for Stationary Responses of Several Classes
of Nonlinear Systems to Parametric and/or External

White Noise Excitations
Zhu Wei-qiu
(Depi, of Mechanics, Zhejiong University, Hangzhou)

Abstract -

The exact solutions for stationary responses of one class of the second order and
three classes of higher order nonlinear systems to parametric and/or external white
noise excitation are constructed by using Fokker-Planck-Kolmogorov equation ap-
proach, The conditions for the existence and uniqueness and the behavior of the
solutions are diécussed, All the systems under tounsideration are characterized by
the dependence of nonconservative forces on the first integrals of the corresponding
conservative systems and are called generalized-energy-dependent (G, E, D,) sys-
tems, It is shown that for each of the four classes of G, E. D, nonlinear stochas-
tic systems there is a family of non-G, E, D, systems which are equivalent to the
G. E, D, system in the sense of having identical stationary solution, The way to
find the equivalent stochastic systems for a given G, E, D, system is indicated and,
as an example, the equivalent stochastic systems for the second order G, E, D,
nonlinear stochastic system are given, It is pointed out and illustrated with example
that the exact stationary solutions for many. non-G, E., D. nonlinear stochastic

systems may be found by searching the equivalent G, E, D, systems,



