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LIE SERIES SOLUTION OF NONLINEAR
DYNAMIC EQUATIONS AND IT'S APPLICATION"

Zhang Suying' Deng Zichen’?
(1. Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’an 710072, China)
(2. State Key Laboratory of Structural Analysis of Industrial Equipment,
Dalian University of Technology, Dalian 116023, China)

Abstract By expanding the power series solution of differential equations and using the semiqroups theory
of Linear Operators, we studied the integration method of nonlinear dynamic equations and obtained the
so-called Lie series method, whose concrete implementation was discussed. The Lie series method can be
used to construct high order explicit integrators,so it was used to solve the generalized Hamilton system
and it can preserve the canonical property of the exact solution of the generalized Hamilton system.

Numerical examples show the method’s validity and effectiveness.

Key words nonlinear dynamic equation, Lie series,differential operator,the resolvent of the differential

operator
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