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Symplectic algorithm for holonomic constrained systems

based on the dual variable variational principle

MAN Shu-min, GAO Qiang”, ZHONG Wan-xie
(Department of Engineering Mechanics, State Key Laboratory of Structural Analysis for Industrial E ipment,
Dalian University of Technology,Dalian 116023 ,China) /(/: )
Abstract: Based on the dual-variable variational principle,symplectic algorithms for’\HaniIXénian systems
with holonomic constraints are derived by taking the displacements at two ends o b {intervals as the
independent variables. The approximation of the action integral is obtained, by approximating the
displacements, momentums and Lagrange multipliers by Lagrange polyng/ 1a(l/,Ky implementing Gauss
quadrature rule on the integral corresponding to the Hamiltoniang®@nd /by implementing Lobatto
quadrature rule on the integral corresponding to constraints. Base(?g gzapproximation and using the
dual-variable variational principle,the problem of solving holononﬁg onytrained Hamiltonian systems is
transformed into solving a set of nonlinear equations. The ) sultiﬁg algorithm is symplectic, has high
convergence order and can satisfy the holonomic constraingy‘s«vvih high-precision at interpolation points of
the approximate displacements. The convergence orédi akd numerical properties of the symplectic

algorithms are shown by numerical examples. (f\

Key words: symplectic; holonomic constraints; Hdiltonian system;dual variable
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