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SYMPLECTIC METHOD FOR SOLVING OPTIMAL CONTROL
PROBLEM OF NONLINEAR DYNAMICAL SYSTEMS *

Gao Qiang' Peng Haijun' Wu Zhigang® Zhong Wanxie'
(1. Department of Engineering Mechanics, State Key Laboratory of Structural Analysis of Industrial Equipment ,
Dalian University of Technology, Dalian 116024 ,China)
(2. School of Aeronautics and Astronautics, State Key Laboratory of Structural Analysis of Industrial Equipment ,

Dalian University of Technology, Dalian 116024 ,China)

Abstract Based on dual variable principle, a symplectic algorithm for solving optimal control problem of nonlin-
ear dynamic system was proposed. State variables at left end of time interval and costate at right end of time inter-
val were taken as independent mixed variables, and the state and costate variables inside the time interval were
approximated by Lagrange interpolation. Nonlinear optimal control problems were replaced by nonlinear equations
through dual variable principle, and the symplectic algorithm for solving nonlinear optimal control problems can

be obtained at the same time. Numerical simulation shows the precision and efficiency of the proposed algorithm.

Key words nonlinear optimal control, dual variable principle, mixed independent variable, Lagrange in-

terpolation,  symplectic
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