.l 9 (2000 9 )
Applied Mathematics and Mechanics

1 1000_0887(2000) 09_0949_05

AHEE,  IE

( , 200331)
(Bt TR )
Liapunov
TP271 DA
, * Lee  Radovic [1~ 2]
) , N N x N
. . Hu. Trinh
Aldeen [3~ 4] N , ,
s Liapunov s
1
9 N Si
N
xi(t)= Axi(t)+ Bu(t)+ D Ap(t- T(1)),
Si j=1 (1)
yi(t) = Gx(t)*
ui(t) = kixi(t),
N N
xi ERY, w; ER"Y,y; ER S; , , Zni = n, Zmi
=1 i=1

* 1 199906 23; © 20000520

(1978—), .
949



950

N
=m Zr,tz re A, B, C; Aj , Aj ) Ti(t)
i=1
Ti(t) > 0,
Tij(t) Sh< 1+ k; € R .
, A; .
Aj = Bi+ HiD; A;j= BiLiG + E;G*
; (1) .
]i: JlAU ¢07j: 1727 7N s
Ji=4jl Ai Z0j= 1,2 ..N},
Ni N Ji i
Ni= K(Ji), Ni=K(Ji) (i= 1,2 - N)
wit)= kxi(t) S 5
Xi(1) = Awi(t)+ Bus(1)+ D Ax(1- T(1)),
S;: e (i= 12 N)* (2)
yi(t) = Cxi(t)
1 x'i(t): A,fxi(t)+ Biu,:(t),yi(t): Cix,:(t) (Ai,Bi)
, (A, G)
2 x(t) €ER"  C= block diag(Ci, Cy - Cv), x'(t)C Cx(t) 20(t 2
0), c'c> o0
1 u €ER", v €ER", M € R™",
2u'My < &' MG My + ' G, (3)
€E> 0 G
1 1
G= G2G2 €ER™"
: 2xTy Cax'x+ iny,a> 0 G .
1 1 1 1 1 1
Ve> 0, 2uMv= 2uMG 2G2v < &' MG 2G2M' u + LevTGEva:
' MG 'M" u+ %vTGv'
2
1 (1) Aj = Bi+ H;Dj,
o pw v pie o] < 1 (4)
o(*)
W= €0 - €NPG'P;> 0, (5)
&> 0, m X n; P;  Riccati .
PA + APi— NPBR:'B'P.+ —-NT.+ 0 = ¢ (6)

1- A



951

G = GG, Oi.R T,

(D ui(t) = kxi(t),
Lyl p .
K = - 2Ni[Ri1+ ngZJ;H,, E;T]H“;]Bm (7)
Liapunov Vixi)= Z[Sx?(t)Pix?(t)+ Vi(xi)],

(3
Vi(xi) = ;'EZ/;J:-F xj(S) - h(f}Tj+ DiGD;) x;( s )ds,

Pi (6) T >0 Gi> 0

Vi(x) = ,_EZJ_[x;fm A1) - B2l ) - wm}

X 0 kG (1) - Xl(1- 5 (0)DIGD (1= (1) T T?,ﬂ”)} <
Y o (T (1= X (1= (1)) 6T (1- T,e-m)]+

IAYAN

2 ﬁc}(tm}(;iumm— xj(t— T(1)) DiGDixi( 1 - Bj(t))],

N

Bx,) = Z{zax€(t)Pi[Ai- %NiBi[R§1+ a;H,;g»lI;ng]B?Pi] xi(1) +
i=1 i€
26xi(1) Pi 2 BH (1= Ty(1)) + 28xi(1)Pi XDpi(1 = T(1))+ Wx»} <
i€l i€,

N

Z{zaﬂﬂ[m- lNiBi{R}' HyE T, ]BP]xl(t)+

i=1

ENixi( 1) ZPBHy HBPbxl(t)+ Zx” (t- T(1))8Tx(t— Ti(t))+

ENxi( 1) PGi'Pox(1)+ ;xj(t— Ti(t))DEGiDix (t— Ti(1)) + Vi(xt-)}:
€T,

N

Z{x?(t )8:[P¢1,:+ AlP;~ NP.BRi'BiP: + 5 1 hNiT,-] xi(t)+

pa N

ENx'( 1) PG 'Pixi(t) + —x 'e) Z‘p,lGDLxl(z)}

JEI,

N

- Yl ce0i- eNpGPIn( + 70 IPlGD (1) =

i€l

N
- Zx?(t)[wi— ﬁ / jT‘iGijin(t) < Bllage) 1
i=1 J‘E]I

1 v
(1) €R' 1 ,lfgil}‘\,{)\m(wi)[l_ 02;”[1_1hW; 2|:D}LG12 ...... D/luG@}]}> 0

M(*) ,
(6) Riccati 1 (6) 0>0 T>0 P> 0



952

2 () Ay = BLG+ E;G,

O 1_1 7 VIENVGY? ENGXY]| < 1 (i= 1,2, oy N), (8)
G = G!’G"” 1z , (1)

1 i

ui(t) = Kxi(t), K =- ENi[Ri1+ j&,qr,@%ﬂ B'P., (9)
R, ER"™ T, €RYY , P; Riccati

PA + A'P;—- NP{(BR:'B'- G;')P + 1_1 T + c'z.c = o (10)

1
N
Liapunov : V(x) = _Z[x?(t)Pixi(t)+ Vi(x:)];

Vil xi) = EZI( x(s) T (T4 CLYGLIG) x (5)°

N
Bx,) < Dxi(1) c?{zi— — GE] Coxi(1) <
i=1 - JEI,

- _min { An(zi)[l- o@[ﬁzs I/Z[ER-G}”-.---.EX;GA”]]]}X

ZII Cxi(1) 17 < @'(1)C"Cx(1)

x(t) ER", P= i_miq’“{ )m(zi)[p 0%4[1 Lz vy ElGl. ENLGIN”]M} 0
C = block - diag( Cy, C, -5 Cy)*

2 Wx) S '(1)C (1),
t 20 Bx)< 0, .

s , riccat

s Riccati T, G, R, Q Z .

[ ]

[1] LeeT N, Radovic UL. General decentralized stabilization of large scale linear continuous and discrete
time _delay systems| J]. Int J Control, 1987, 46(6): 2127—2140.

[2] LeeT N, Radovic U L. Decentralized stabilization of linear continuous a discrete time system with
delays in interconnections[ J] . IEEE Trans Autom at Contr , 1988, 33(8): 757 —76l.

[3] HuZ. Decentralized stabilization of large scale interconnected systems with delays[J]. IEEE Trans
Automat Contr, 1994, 39( 1): 180—182.

[4] Thrinh H, Aldeen M A. Comment on“ decentralized stabilization of large scale interconneded systems
with delays’ [J]. IEEE Trans Contr , 1995,40(5): 914 —916.



953

Decentralized Stabilization of Large Scale Linear
Interconnected Systems with
Time Varying Delays

YU Zhao xu, SUN Ji tao
(Institute of Applied Mathematics, Shanghai Tiedao University, Shanghai 200331, P R China)

Abstract: The decentralized stabilization conditions for large scale linear interconnection systems
with time_varying delays were established by using some different decomposition cases of inter connec-
tion matrices, and a method for designing the decentralized local memoryless state feedbadk con

trollers was proposed. All of the considered delays are continous function, and saisfy some condi-

tions.
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