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Abstract
In this paper, for the Laplace model for fluid-solid vibrations we establish the multiscale discreti-
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zation scheme based on the Rayleigh quotient inverse iteration method. With this scheme, the so-
lution of an eigenvalue problem on fine meshes is reduced to the solution of the eigenvalue prob-
lem on coarse meshes and the solutions of linear algebraic systems. Then we analyze and give the
error estimates of the proposed scheme. Finally we present numerical experiments to validate the
efficiency of the scheme.
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Figure 1. Sketch of the two-dimensional domain
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Figure 2. Square cavity with a rhomboidal tube (left) and Square cavity with two
square tubes (right)

E 2. AMBA—IERENHEE(E), ABERNARENGE®)

Table 1. The approximate eigenvalue on the square cavity with a rhomboidal tube
1. ABBE—NERENHG R LR HEE

j H h /lj.H /1:‘ /’Lj‘h timeh timeh

1 g % 0.08668015 0.08009836 0.08009836 0.21 0.06

1 g 1£: 0.08188310 0.07940823 0.07940823 0.85 0.33

1 % g 0.08009836 0.07903030 0.07903030 58.22 6.34

1 ﬂ ﬂ 0.07940823 0.07898792 - - 30.53
16 128

BB 2 45— AN KTy 8 ML TN, He A AN K 2 5B (K X325 78 ) (2.1)
W 200 FR . WWRERIIFER 2 b, [FIRIES I T EHESR R R BT a R . ik 2 /T UE R,
HMFT7 5 2 W] DARED i 18] SR A5 B AR 40 W i b vH S5 AR AL B AR R AR oA, o H LR 50
AT, M7 2 5 8RWT LATH5

Table 2. The approximate eigenvalueson the square cavity with two square tubes
= 2. AEBEANARER S REE ERE I HEE

j Aim Al Jin time, time"

1 0.14298801 0.12832004 0.12776864 0.07 0.16

0.13197681 0.12612606 0.12612138 0.84 0.54

-b‘%‘ N‘ﬁ T
Bla =5 =
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Continued
Q ﬁ 0.12776864 0.12521869 - - 11.58
8 64
Q ﬁ 0.12612138 0.12510908 - - 66.79
16 128
@ g 0.17936173 0.16156094 0.15877833 0.07 0.16
g 1£§ 0.16438533 0.15663434 0.15659095 0.84 0.54
Q Q 0.15877833 0.15538310 - - 11.58
8 32
Q ﬁ 0.15659095 0.15524410 - - 66.79
16 128
g % 0.20838115 0.18538663 0.18547966 0.07 0.16
% % 0.19168744 0.18306016 0.18307161 0.84 0.54
Q Q 0.18547966 0.18174299 - - 11.58
8 32
Q ﬁ 0.18307161 0.18159674 - - 66.79
16 128
@ g 0.23836023 0.21230325 0.21251320 0.07 0.16
g 1£§ 0.21949337 0.20980392 0.20981238 0.84 0.54
Q Q 0.21251320 0.20832276 - - 11.58
8 32
Q ﬁ 0.20981238 0.20816052 - - 66.79
16 128
E&WH
E X AR R ST E (k5 11761022).
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