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Table | Numerical results{ displacement) of mixed energy matrix perturbation, FEM perturbation and
transfer matrix symplectic conserved perturbation method, e = €.1,18 segments

node 0 1 2 3 4 S i 7 8 9 10
mixed energe 3.0 1.3194 0.56529 0.26043 0.11912 0.054030 0024268 0.010769 0. 004662 0.001777 0
potencial energy 3.0 1.3000  0.55001 £.22503 0.08755 0.031341 0.009534 0.001831 - 0.00034 - 0.00049 0
symplectic matriz 3.0 1.3292  0.58896 0.26096 0.11562 0.051215 0.022662 0.009972 0.004264 0.001540 0
exact soltion 3.0 13292 (.38896 0.26096 0.11562 0.051217 0.022666 0.009982 0. 004285 0.001587 0
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R2 REERE CERDEESRREENRERGENMETNER (2#) =0.2,108
Table 2 Numerical results{displacement) of mixed energy matrix perturbation, FEM perturbation and
transfer matrix symplectic conserved perturbation method, ¢ = 0.2, 10 segments
node 0 1 2 3 4 5 6 7 8 9 10
mixed energe 3.0 1.1380 0.38058 0.14589 0.05079 0.014402 0.001844 — 0.00153 — 0.00166 — 0.00084 0
potential energy 3.0 1.1000 0.35004 0.07508 - 0.01235 - 0.03098 - 0.0276 -—(.0194 —0.01167 - 0.0054 0
symplectic matix 3.0 1.2000 0.48000 0.19200 0.07680 0.030728 0.012308 0.004965 (.002092 0.00108 0
exact solution 3.0 1.2000 0.48060 0.19200 0.07680 0.030717 ¢.012280 0.004895 0.001%16  0.00061 0
$£3 BAERNE CBENESHEFEEREEENETNER - 0.2,7R)
Table 3 Numerical results(displacerment) of mixed energy matrix perturbation, FEM perturbation and
transfer matrix symplectic conserved perturbation method, e = 0.2,7 segments
node 0 i 2 3 4 5 6 7
mixed energe 3.0 1.139312826 (.381493320 0.147497443 0.053318774 0.017930360 0. 005765808 0
potential energy 3,0 1.100628763 0.351462038 0.077751656 — 0.007659715 —0.023068311 - 0.014852668 0
symplectic manix 3.0 1. 199983088 Q.479950957 0. 191874686 @.376485631 1.029933646 3.010321940 [}
exact solution 3.0 1.199983088 0.479950957 0.191874686 0.076485633 0.029933648 0.010321948 1]
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NUMERICAL COMPARISON FOR THREE DIFFERENT SYMPLECTIC
PERTURBATION METHODS

Zhong Wanxie!>  Sun Yan?
(1. Department of Engineering Mechanics, Dalian University of Technology. Dalian 116023, China)
(2. Department of Engineering Mechanics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract The perturbation approximation should be symplectic conservative. The FEM displacement method
is naturally symplectic conservative, the mixed energy representation is also shown symplectic conservative.
The stiffness matrix, as well as the mixed energy matrix, perturbations based on the Taylor series expansion
are all proved symplectic conservative. However, the Taylor series expansion perturbation for the symplectic
transfer matrix is not able to reach symplectic conservative. The symplectic conservative perturbation for a
transfer symplectic matrix should be based on the canonical transformation method. Although, the perturba-
tion methods of the stiffness matrix, of the mixed energy martrix and of the transfer symplectic matrix multi-
plicative perturbation are all symplectic conservative, however, they are not identical. Therefore, numerical

comparison is given for an example,

Key words perturbation method , symplectic conserved perturbation, FEM perturbation, mixed energy matrix

perturbation, transfer matrix symplectic conserved perturbation method
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