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q n °
Mg+ G+ Kq = 0, (2)
K , G nXn . (2), M=
M'> 00K= K G=- G"

(1
p = OL/0¢>= Mgp+ Gq/2, (3)
¢=- M 'Gg/2+ M 'p- (4)

' . N
H(q.p)=p ¢ L(q. ¢ = ¢M@'2+ q Kq/2 =
p'M'p/2- p"M 'Gq/2+ ¢'(K+ G'M 'G/4)q/2,

H(q.p)= p'Dp/2+ p'Aq+ q Bq/2,
D=M' A=- M'G/2 B= K+ GM 'G/4,

, D , B , K .
5[1p"¢- H(a.p)1dt = 0. (6)
, (7)
¢= 0H/Op = Aq+ Dp, (7a)
p>=— 0H/0q=- Bg- A'p, (7h)
q.p v(t)
v = {qT,pT}T, (8)
o Hy, (9)
H
me| AP (10)
Sl - AW
g0="q(0), g3 = ¢0) (11)
2 )
: (a) ,(b) .
(9), .
y= de®y), (12)
) 2n . ¥1) . (9)
be( & ) = HY, (13)

, ® %=1 , P = exp( M),
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Hb = Do,
H e U , b(x) ,
H ,

- B - A T 0 1
JH_[_A_D—(JH),J—[_IO],
JJ=-1In J = J'=-J, JHI = H"

H
) M H R—
2) H .
b, TR , L+ B Z0
O b= 0,
& - (
(13) (14),
JHJJb = Wé, H'(Jb) =- H(J),
(Jb) H' , - H
H 2n ol
{(a) W, Re(H)< 0 Re(K)= 0 Im(&)> 0 i =
(B) By, Myi=— 1,
B My ¢; Py i
W+ B 20, b b ,
b= 0, diJdb;, = 0, W+ B Z0 e
, 2n X 2n w
W= [y, by vy b by, by, ooy b, ],
vw= J,
, H W - W 1,
, 2n * ,2n )
° v
v = _Zjai¢i+ bi bus ],
ai=— O iJv, bi= Oy,
ai  b; s by by (1= 12 ...
2n .
@’ = min/ ' JH® ¢/( $'JH )],
, JH , v JHv= (Hv)' JH(Hv) > 0, JH’

°
B

(14)
(11)*

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(2)

* (22
JH
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K
, K= LDL" , D
JH v' JHy . ,
[10,11],
. , [7
1)
1, sm), Vie
2) .
Wi .
v'JHy > 0,
JH V2 .
3) (2)
[2] [4]
2
1 MGK
M = diag(20. 000, 20. 000, 0. 072, 0. 072),
(0 -4 0 O
G- 10 x 4 00 0’
0 0 0 0
Lo 0 0
- 182.3252375 0
Ko 10° 0 - 182.325237 5
— 2.945 793 75 0
L 2. 945 793 75

H

0

WoMi(i= 1,

Va2,

- 2.945 793 75
0

2. 192 896 875
0

-~y m) b by i

v(v € V)

0
2.945 793 75
0
2. 192 896 87



B 0 1000 0 0 0. 05 0 0 0 7
- 1000 0 0 0 0 0.05 0 0
0 0 0 0 0 0 13. 89 0
0 0 0 0 0 0 0 13.89
H="_\ 16462 0 294 579.375 0 0 1m0 0 0
0 - 1767 476.25 0 - 29457.375 - 1000 0 0 0
294 579. 375 0 - 219 289.687 5 0 0 0 0
L 0 - 294 579. 375 0 — 219 289.687 5 0 0 0 0
U= 17467141 , GH b < 00 (m= 1)°
b1 = {0. 00138 - 0.00999 0.00227 0.01643 50.58547
6.98619 - 0.88282 0. 121 92}T,
¢y = {— 0.00999 - 0.00138 - 0.01643 0.00227 6.986 19
- 50.58547 - 0.12192 - 0.882 82} §
; . oq=3
100 -1 00 10 0 10 0
1 -1 1 1
X{L = 0 0 > N(L: 0 0 2 XI) = O O B Nb = O 0 >
00 1 0 01 00 -1 0 01
00 0 0 -10 0 -1
, I+
]
1 *1 778.251i *1 17.50i *1 22 54
2 +1 778.251i *1 147.50i +1 22 54
2 MGK

M = diag(0.0901 0.0901 0.7204 0.1801 0.7204 0.1801 0.7204 0.180 1
0.7204 0.1801 0.7204 0.1801 0.7204 0.1801 0.1801 0.18 1),

0 0.540 3 0 0 0 0 0 0

- 0.5403 0 0 0 0 0 0 0

0 0 0 0 -4.3226 0 0 0

0 0 0 0 0 1.0807 0 0

0 0 4.326 0 0 0 0 0

0 0 0 - 1.0807 0 0 0 0

0 0 0 0 0 0 0 0

G = 104)( 0 0 0 0 0 0 0 0

- 0 0 0 0 0 0 4.3226 0
0 0 0 0 0 0 0 - 1.0807

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

L 0 0 0 0 0 0 0 0
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IJH b < 0
dby = {XT(»O Nuop, 2= {XEO NI},

Xo={0 00002 - 00003 0 0.0062 0.0001 - 0.0019 0
0.0088 0.0000 —-0.0013 0 0.0062 — 0.001 0 - 0.00 1"
Nuo={0.5039 0185 - 1342728 0.7248 - 28.9058 0.1560
- 180.8864 0.051 4 - 40.8781 0.011 1 — 134.2642
- 0.5797 - 289039 - 0.1248 - 0.7009 -0.1509}"‘,
Xio= {- 0.0002 0 - 0.0062 —0.0001 - 00013 0 — 00088 0
~0.0019 0 - 0.0062 0.0001 - 0003 0 0.0001 0.
Nio={- 01085 0.5039 28.9058 - 0.150 - 1342728 0.7248
40.878 1 - 0.011 1 - 189.8864 0. 051 4 28.9039
0.1248 — 1342642 - 0.5797 0.109 - 0.7009)"

, , q= 4 .
m={1 11 " =11 -1 - ",
diag(v1) diag( v1) diag(v>) — diag(v2)
diag(v1) diag( v1) diag(v1) diag(v1)

Xa = . B Xl) = . 5 Na = . ) Nb = . )
diag(v1) diag( v1) - diag(v>) - diag(v2)
diag(v1) diag( v1) diag(v1) diag(v1)

M 2.
2
1 +39 740 +59200 i +8 51 20 2504
2 +4.5345i +5.1056 i +8339 61 +6983.2 i
4 +1.814i +4.2672 i +4.50 7i +97. 967 i
6 +1.8568i +4. 2386 i +4.505 2i +10.472i
8 +1.8568i +4.2380 i +4.505 0 +6.8224 i

10 +1.868i +4.2380 i 450501 +6.7897 i
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Eigenvalue Problem of a Large Scale Indefinite
Gyroscopic Dynamic System

SUI Yong_feng, ZHONG Wan xie
(State Key Laboratory of Structural Analysis of Industrial Equipment,

Dalian University of Technology , Dalian, 116023, P. R. China)

Abstract: Gyroscopic dynamic system can be introduced to Hamiltonian system. Based on an adjoint
symplectic subspace iteration method of Hamiltonian gyroscopic system, an adjoint symplectic sub-
space iteration method of indefinite Hamiltonian function gyroscopic system is proposed to solve the
eigenvalue problem of indefinite Hamiltonian fundion gyroscopic system. The character that the
eigenvalues of Hamiltonian gyroscopic system are only pure imaginary or zero is used. The eigenvalues
that Hamiltonian fuction is negative can be separated so that the eigenvalue problem of positive defi-
nite Hamiltonian fundion system is presented, and an adjoint symplectic subspace iteration method of
positive definite Hamiltonian function system is used to solve the separated eigenvalue problem.

Therefore, the eigenvalue problem of indefinite Hamiltonian function gyroscopic system is solved, two

numerical examples are given to demonstrate tha the eigensolutions converge exactly.

Key words: Gyroscopic system; Hamiltonian fundtion;, symplectic; eigenvalue



