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w= Hw+ F, (5)
F={- 00— un - duo—vn, 0 - 4W0%0)" H  Hemilton G
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Analytical and Numerical Method of Symplectic System
for Stokes Flow in the Twe-Dimensional
Rectangular Domain

XU Xin-sheng, WANG Ga-ping, SUN Fa ming
(State Key Laboratory of Structure Analysis for Industrial Equipm ent ; Departm ent
of Engin eering Mechanics, Dalian University of Technology, Dalian 116024, P.R. China)

Abstract: A new analytical method of symplectic system, Hamiltonian system, was introduced for
solving the problem of the Stokes flow in twe dimensional rectangular domain. In the system, the
fundamental problem was reduced to eigenvalue and eigensolution problem, and the solution and
boundary conditions can be expanded by eigensolutions employing adjoint relationships of the sym-
plectic orthe-normalization between the eigensolutions. The close method of the symplectic enginsolu
tion was presented based on the completeness of the symplectic eigensolution space. The results ex
plain that fundamental flows can be described by zero eigenvalue eigensolutions and local effects by
nornzero eigenvaue eigensolutions. Numerical examples give various flows in rectangular domain and
show the effectiveness of the method for solving a variety of problems. Meanwhile, the method is a

path for solving other problems.

Key words: Hamiltonian system; symplectic dgenvalues; symplectic eigensolutions; Stokes flow; re ¢~
angular domain



