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A HOMOTOPY TECHNIQUE WITH THE PARAMETER EXPANSION AND
ITS APPLICATION Y

Sun Zhongkui Xu Wei?)  Yang Xiaoli Xu Yong
(Department of Applied Mathematics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract In this paper, a new homotopy technique based on the parameter expansion (PE-HAM) is proposed
to study strongly nonlinear oscillation. By means of the technique of parameter expansion with the theory of
homotopy, we transform the original strongly non-linear dynamical system into a set of linear differential equa-
tions which can be solved easily. As illustrative examples, strongly nonlinear conservative Duffing’s oscillator
and dissipated Duffing’s oscillator with harmonic excitation are considered using PE-HAM method to obtain
the zero-th and first order approximate solutions. Moreover, the numerical results by the Runge-Kutta of 4th
order are carried out to compare with the theoretical ones and excellent agreement can be found, even in the

case of strongly nonlinear magnitude.
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