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Elliptic Averaging Method Using Sum of Two Kinds of
Jacobian Elliptic Function as Generating Solution
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Abstract

An improved averaging method is proposed in order to obtain a highly accurate periodic solution

composed of only odd order harmonics in a strongly nonlinear dynamical system. In this method, sum of

the Jacobian elliptic cosine (cn) and sine (sn) function is incorporated as the generating solution. The

proposed method is applicable to relatively general nonlinear systems based on Duffing equation. The

stability of the solution is analyzed by obtaining the characteristic multipliers of the variational equation.

The numerical results for typical nonlinear oscillators are shown. The effectiveness of the proposed

method is verified by comparing the computational results with those obtained by the shooting method.
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