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SYMPLECTIC EIGENFUNCTION EXPANSION THEOREM FOR
FREE VIBRATION OF MODERATELY
THICK RECTANGULAR PLATES"

Cheng Ting Hou Guolin Chen Xiaomin Wang Xinjie
(School of Mathematical Sciences ,Inner Mongolia University ,Hohhot 010021, China)

Abstract The eigenvalue problem of the Hamiltonian operator associated with the free vibration of a moderately
thick rectangular plate was investigated. First, the eigenfunctions of the operator with the mixed boundary condi-
tions of the generalized displacements and generalized internal forces were solved directly. Then,the completeness
of the eigenfunctinons was proved, demonstrating the feasibility of using separation of variables to solve the prob-
lems. Finally,the general solution was obtained by using the proved expansion theorem,and a concrete numerical

example was given.

Key words moderately thick rectangular plates, Hamiltonian system, symplectic orthogonality, eigenfunc-

tion expansion, general solution

Received 6 January 2011 ,revised 6 February 2011.
# The project supported by the Natural Science Foundation of Inner Mongol of China (20080404MS0104 ) and the National Innovation Experiment Pro-
gram for University Students (091012609 )



