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EFFECT OF RANDOM NOISE ON CHAOTIC MOTION OF
A PARTICLE IN APOTENTIAL *

Sun Zhongkui Xu Wei  Yang Xiaoli
{Department of Applied Mathematics , Northuestern Poltechnic Unizersity, Xi an 710072, China }

Abstract The chaotic behaviors of a particle in a triple potential well possessing both homodlinic and heteroclinic orbits
under harmonic and Gaussian white noise excitations were studied. Following the Melrikov theoty, the conditions for
the existence of transverse intersection on the surface of homoclinic or heteroclinic arbits {or the triple potential well case
were derived, and were complemented by the nurmerical simulations, from which we showed the bifurcation surfaces and
the fractality of the hasins of attraction. The results revealed that the threshold amplitude of harmonic excitation for on-
set of chacs moved downwards as the noise intensity increasesd, which was further verified by the top Lyapunov expo-
nents of the original system. Thus the larger the noise intensity, the more possible chaotic domain in the parameter
space. Moreover, the effect of noise on Poincare maps was also investigated.

Key words  noise, chaotic motion, potential, random Melnikov technique, fractal basin boundaries
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