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A Symplectic Algorithm for Dynamic Response Analysis of Elastic Beams

HUANG Weijiang, LUO En, SHE Hui
(Department of Applied Mechanics and Engineering, Sun Yat sen(Zhongshan) University, Guangzhou 510275, China)

Abstract: According to the basic idea of classical yin yang complementarity and modern dual vomplementarity,
the unconventional Hamilton ty pe variational principle in phase space for dynamics of elastic beam with linear
damping is established, which can fully characterize the initial boundary value problem of this dy namics. And its
Euler equations possess natural symplectic structure. Based on this variational principle in phase space, a sym-
plectic space finite element time subdomain method is presented. This new method is the result of combining fi-
nite element method in space domain with time subdomain method by applying the Lagrange interpolation poly-
nomials as approximation to the time subdomain. The numerical results show that the computational accuracy
and efficiency of this new method excel obviously those of widely used Wilson 0 method and Newmark {3
method.
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Attitude Stability and Control of the System Coupled
with Fluid, Rigid Body and Elastomer

XU Jian guol, LIU Jike
(1. Department of Information Science and Mathematics, Foshan University, Foshan, Guangdong 528000, China;

2. Department of Applied Mechanics and Engineering, Sun Yatsen(Zhongshan) University, Guangzhou 510275, Ching)
Abstract: The dynamic model of a class of the system coupled with fluid, rigid body and elastomer is estab-
lished. The control law of the system is given, and the attitude stability of the complex controlled system is
studied in infinite dimensional functional spaces by means of the modern mathematical and large scale system
analy sis.
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