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PROPERTY AND COMPUTATION OF A FOURTH-ORDER GEOMETRIC
INTEGRATION FOR NONLINEAR DYNAMIC EQUATION

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 Based on the classical Magnus series method, This paper proposed a simple and efficient fourth-
order integrator for solving the general nonlinear dynamic systems. The method is a kind of geometric
integration method and can preserve many main qualitative properties of the exact solution. The method
involves only two or three matrix exponentials and thus avoids a lot of complex commutators involved in
the Magnus method. The numerical examples were given to demonstrate the validity and effectiveness of

the proposed method.

Key words nonlinear dynamic system, magnus expansion, geometric integration
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