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Noise Effect in a Nonlinear System Under Harmonic

Excitaion

Si-Hyong Park,

Ji-Hwan Kim

ABSTRACT

Dynamic characteristics are investigated when a nonlinear system showing periodic

and chaotic responses under harmonic excitation is exposed to random perturbation.

About two well potential problem, probability of homoclinic bifurcation is estimated

using stochastic generalized Melnikov process and

quantitive charicteristics are

investigated by calculation of Lyapunov exponent. Critical excitaion is calculated by

various assumptions about Gaussian Melnikov process.

To verify the phenomenon

graphically Fokker-Planck equation is solved numerically and the original nonlinear
equation is numerically simulated. Numerical solution of Fokker-Planck equation is
calculated on Poincaré section and noise induced chaos is studied by solving the

eigenvalue problem of discretized probability density function.
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(b) Poincaré map
Figure 1. Periodic motiontk=1, h=1, ¢=0.185,

=0.2, x=0, w=1)
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Figure 2. Chaotic motion(k=1, h=1, ¢=0.185,

=02, x=0, w=1)
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Figure 3. Critical force(k=1, h=1, ¢=0.185, solid line:
x=0, dashed line: x=0.01 eq.(8) dotted
line: x=0.01 eq.(13))
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Figure 12. 1st mode(k=1, h=1, ¢=0.185,
x=0.015, w=1)
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