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Table 1 Nodal displacement derived from displacement perturbation method and

transfer symplectic matrix perturbation method

e=0.1 e=0.2 e=0.5
transfer transfer transfer
solution method  perturbation solution method  perturbation solution method  perturbation

method method method
dy 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
d, 0.872 0.857 0.974 0.791 0.738 1.080 0.625 0.382 1.566
d 0.355 0.338 0.583 0.295 0.236 0.972 0.187 - 0.069 2.482
ds 0.086 0.075 ' 0.486 0.064 0.028 1.231 0.031 -0.116 4.053
dy -0.122 -0.125 0.439 -0.110 -0.118 1.534 -0.079 -0.096 5.624
ds -0.416 -0.414 0.156 -0.383 -0.375 1.294 -0.308 -0.258 5.523
dy - 1.000 - 1.000 -1.000 - 1.000 - 1.000 -1.000 -1.000 - 1.000 - 1.000

F2 (UBBEIENGCEEERERDETHBINTANB
Table 2 Nodal displacement derived from displacement perturbation method and
transfer symplectic matrix perturbation method
e=0.07 e=0.05 e=0.02
transfer transfer transfer
solution method  perturbation solution method  perturbation solution method  perturbation

method - method method
dy 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000 2.000
dy 0.900 0.893 0.957 0.921 0.916 0.952 0.953 0.952 0.957
d, 0.377 0.368 0.507 0.393 0.389 0.466 0.420 0.419 0.433
d 0.095 0.090 0.316 0.102 0.099 0.225 0.114 0.114 0.137
dy -0.125 -0.127 0.184 -0.127 ~0.128 0.044 -0.130 -0.130 -0.09
ds -0.426 -0.425 -0.112 -0.434 -0.433 -0.259 —0.445 —0.445 -0.413

ds —1.000 —1.000 - 1.000 -1.000 - 1.000 - 1.000 - 1.000 - 1.000 - 1.000
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SMALL PARAMETER PERTURBATION METHOD
AND SYMPLECTIC CONSERVATION

Sun Yan?

(1. Department of Engineering Mechanics, Dalian University of Technology , Dalian

Zhong Wanxie!*2
116023, China )

(2. Department of Engineering Mechanics, Shanghai Jiaotong University , Shanghai 200030, China )

Abstract The small parameter perturbation approximation is applied quite often in applied mathematics and
mechanics. There are tremendous conservative system analyses in physics and applied mechanics, and one of
the most important characteristics of a conservative system is its symplectic conservation. The present paper
emphasizes that the symplectic conservative behavior should be considered in small parameter perturbation ap-
proximations. The strip domain structural analysis is considered, and we gave both the perturbation solutions
with the displacement method, which is symplectic conservative, and the perturbation solutions with the cor-

responding transfer symplectic matrix method, which is symplectic non-conservative.

Key words structural mechanics, perturbation method, symplectic matrix, symplectic conservation
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