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2
> r+ 1 r— 1
, Hurwitz ,
,  Saeks (2:3] s
[1_4]7 73
2.1 P, P=[A.B.C,D]
F.H Ar= A+ BF,An=A+ HC , P=NM'= I''N,

[—YN _zvﬂ Hvl )ﬂ: [10 10] (2.1
(2.1) 8
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(2.2
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K= Ju+ JuQ(I - J20) 'Ju, Q RH (2.3)

A+ BF+ H(C+ DF) |- H - (B+ HD)
J= { F 0 - (2.4)
- (C+ DF) I -
2.1 P.
K= (X=- MQ)(Y- NQ)".Q RHw,det(Y- NQ)Z 0 (2.5)
K (Y-NQ) ' RHw, (unimodular) .
2.2 P, F.H A+ BF,A+ HC
: P
SOA[A+BF+HC|B-| X3
C Lol (2-6)
Q RHo . 0 , (2.7)
[Ao,Be,Co,Do], Ao
2.1 K (Y-NQ)"' RH-. Y,N Q ,

A+ BF+ HC+ BDoC BCy |BDo+ H
Bo (2.7)

(Y - NQ)lé[zL'%j: BoC Ao
.
@ o | 1
(Y- NQ)"' RH i So 0
2.1 P, K(s),
P , P .
2.3 pP.P F.H

A+ BF,A+ HC A+ BF+ H(C+ DF)

Q RH-, /)

1
I Q[ v - M X1 - 0Q I. 0
[o IH— MXHN YHO 1}: [0 I”:| (2-8)
[Y- ON - (X - Q]VI)} [M X - MQ]: [ln 0] (2.9
- N M N Y- NQ 0 In ’
P , Q RHa, K (s) , P
XAX- MO, YAY- NQ
229 P Bezout ,
K= (X- MD)(Y- ND)', 0 RH-
Q=0
ww, A+ BF+ H(C+ DF) |- H]
R e S
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F H A+ BF A+ HC

P , F H A+ BF,A+
HC A+ BF+ H(C+ DF)

2.2 nX n G.U,V, X
G+ UXU "+ VX'V'> 0 (2. 10)
U'c > 0,V'¢V > 0 (2. 11)
OU= 0,VV=0. a1, 02
G- aUU"> 0,6- ®VV'> 0 (2. 12)
U(v) . (2.11),(2.12) () .
2.4 P=[A,B,C,0],(A,B,C) ,P
R> 0, o1, 02 Riccati
RA + A'"R—- GRBB'R- ®C'C< 0 (2. 13)
o= g1, R 02
(0 — G)RBB'R — 3:C'C 2 0,(0t - ®)C'C - 0'RBB'R> 0 (2. 14)
F=- 9BRH=-2R'C (2. 15)
P.
P F.H A+ BF, A+ HC, A+
BF+ HC , Ri,R2, R
Ri(A+ BF)+ (A+ BF)'Ri< 0 (2. 16a)
R:(A+ HC)+ (A+ HC)'R2< 0 (2.16b)
R(A+ BF+ HC) + (A+ BF+ HC)'R< 0 (2. 16¢)
Qi=Ri ', Q:= Ry ',Yi= FQi, Y= RoH , (2.2) (2.16a), (2.16b)
03, 04
AQi+ Q1A' - BB < 0
RA + A"R:— ;uC"C< 0
( ) ; «C ) )
(2.16¢)
RA+ A"R+ RYIB'R+ RBYRi+ RR:'Y2€+ C'Y2'R:'R< 0
(2.2) , 1, 0
RA + A'R- iRBB'R- ®C'C< 0.
F= - %BTR,Hz - o3‘21'%"CT :

R(A + BF) + (A+ BF)'R< ®C"C - (o0u - 00)RBB'R < 0,
(A+ HC)O+ Q(A+ HC)' < BB - (ce- ) QC'CQ< 0,0=R'> 0
R(A+ BF+ HC)+ (A+ BF + HC)'R< - (&t — 0)RBB'R- (- ®)QC'CQ< 0
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Lyapunov A+ BF,A+ HC,A+ BF+ HC
3
3.1 P Py, P P Q RH-~
Qi= (= T2+ TrQ)(Te- T3zQ)_1 (3.1)
= (Tu+ QT») '(Ta+ QTa) RHw (3.2
[Tn Tzl] [ Ymi- XN VX1 - Xy ]
Tsi Ta - - NMi+ MN:, - NX:1+ MY (3-3)
[le sz: [ YiM - XiN YiX - AN’IY] (3.4
T Ta - NM+ MIN - NX + MY
. 2.1,P P (0,01 RH-«-
(Y- ON) (X = QM) = (X1— MiQi)(Yi— NiQ1) '
det (Y- QN)# 0, det (Yi—- N1Q1)# 0.
(X - Qi)(Yi= NiQi)= (Y- QN)(X1—- MiQ1) (3.5)
Toa+ QTsa— TuQi— QT5Q1= 0,(Tu+ QT3)Qi= Ta+ QT4 (3.6)
Q1= (Tu+ QT3) '(Tu+ QT4) RHw, 3.6 , .
.P P Q RH-~ Tu+ QT |4|, :Q1= (T
+ QT3) (Ta+ QT#1) RH . P P Q RH-o
0i= (= To+ TuQ)(To- T»0) ' RHe
Ti RH-(i=1,23,4,;=12),
|:— Tn - T21i| |:T12 - sz [ln (2:|
= (3.7
T T4 T - Tu 0 1
3.1 3.2
Q1 RHe <(Tu+ QTx)' RHwo,(To- T20)"' RH
eTaTh'= - TR'Tx .
(r.c.f.) (l.ce.f.).
3.1 P P, P P RH »
Q= (- Ta+ TuQ)(Ta—- TuQ) ' (3.9
= (To+ Qi) (T2+ Tv) RHw (3.9
. (3.8),(3.9 Ta 'Tx
T4271T32
A - BF - B
SATR'Tw= |HC A+ BF+ HC+ H(D- D)F |B+ H(D- Dy| (3.10)

Ci C+ (D- D)F | p- D
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D= D
)
A - BIWF - Bi
S=|HCi A+ BF+ HC B (3. 11)
C C 0
3.2 P P, P P S
(3.10), (3.12) ,P P )
, ( ) ( )
P, P ,  P,Pi Q RH- (Ta- T2Q)"
RH =, T, T3 0]
(T - TszQ)_]
A1— BiDoCh - BiWF - BiDoC - BiCo
ArL |BDoCi+ HCi A+ BF+ HC+ BDoC BCo (3.12)
BoCi BoC Ao
,P P , Q RH- Ar (2.8),(Y-
NQ) ™ Ac  Ar K (Y=NOQ)"' P Pi
K= (X-MQ)(Y-NQ) ' Q RH- Ar Ac
, S So . P R
F H A+ BF+ HC BY 5% K
Q RH« S So
3.2 P P,P P S
So , S So
4 .
4.1 r+ 1 P Pi,(i=1, ,r),F,H
A+ BF, A+ HC ,P,Pi(i=1, ,r)
Q r
AvLi| Bui A - BiF - B
B i, = [+:|é HC: A+ BF+ HC+ H(D- D)F |B+ H(D- D)
G Bt C: C+ (D- D)F D- D
(4.1
, Svi(i=1, ,r) .
4.2 3 P Pi(i=1,2), D=D= D, F,H,F\,Hi 4
A+ BF, A+ HC, A1+ Bi1..1F1,A1.1+ H1Ci.a ,P,Pi(i= 1,
2) NER Saa
A2 — Bi2F: - Bi»2
A21 | B2
So1 = [4'7]% HiC.>: A+ BuiFi+ HiCia B (4.2
Ca1 0 |

CI,Z CI,I

0
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[Av1+ BiiFi+ HiCia |BL1
PR |
L Cii 0
[ Aiict — Bl 1F1 — Bii+1
A2i| B2i
Sai= |:+:|é HiCiisv A+ BiaFi+ HiCia B (4.3)
Cai ' D2 |
L Curi+1 Cii 0
=1, ,r— 1,Fi,H: At BiaFiL, A+ HiCia A
4.3 r+ 1 P  Pi,(i=1, ,r), D=Di= =D.,F,
H A+ BF,A+ HC , Fi, Hi
A+ BiiFL,Avi+ HiCia .P,Pi(i= 1, ,r) S2i(i= 1,

s = 1) 32.1
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THE STUDY OF SIMULTANEOQOUS STABILIZATION

CAO Yongyan SUN Youxian
(Institute of Industrial Process Control,Z hgiang University, H angz hou, 310027, PRC)

Abstract In this paper, based on the coprime factorization in state—space, the necessary and sufficient
condition of same-order strong stabilization is derived in statespace and a method has been given to design
the sam e-order strong stabilizing controller. And then, it is proved that to simultaneously strongly stabilize 2
plants, i.e., to simultaneously stabilize 3 plants, is equivalent to simultaneously strongly stabilize an associ—
ated plant and its subplant, to simultaneously same-order strongly stabilize 2 plants is equivalent to simultane—
ously strongly stabilize an associated plant and its common subplant, and to simultaneously stabilize r+ 1
plants is equivalent to simultaneously strongly stabilize r—1 associated plants and their common subplant.

Key words sim ultaneous stabilization, strong stabilization, hurwitz stable, coprime factorization
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