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Abstract: The stability problens of a class of linear avitched systemsw ith delayed perturbations are
discussed Two classesof swvitching lav s are constructed by using singlel yapunov function technigue

and multiple<L yagpunov function technique regpectively. The smulation results show the effictiveness of
the design method

Key words awitched systeans delay; stability

[1 8] ,

: 2001-04-02; : 2001-07-16
(79970114);

(1970—), , , ; (1957—),

’ )



432 17
, (7 m ,
, x(t) = Ax(t) + Ei(t)x(t- h)
69 i= 1,2, ,m (8)
A ,
Ei , m rl., rL,
1.,
Il eIl <N, i= 1,2, ,m (9)
(9 (2
(7,
2 ¢ [0,0) —m, (7)
[1]
x(t) = Ax(t) + E(O)x(t- h(b)) (1)
x () R" A R™" ,h(t) 4
h(t) = dh(t)/dt< 1
E() R™" , 41 1
el < N (2) N= max{™, 1, %}, Vs .o @Az
[1] D : An) 0, O, Ok ALAo2,
1[1] (1)’ A
N< N,Q,0): = Yoo, o« (BiAs  An) =
[1- h(t)]2A2[P *(20Q - o1)P '] (3)
(1) {0(1A1+ 0A 2 + + OhAm
0< &< 2Mn(@Q) (4) R
P> 0 2 A_ y"‘:{"‘z ,o;n(Al,AZ,
AP + PA = - N, Q>0 (5) Am), Riccati P
Q X , AP+ PA + PP+ 1< 0 (10)
n,Q,0 Q « o(t) [0, + ©) - m,
[2] h(t) h (7)
(1) 1 m= 2 ,m> 2
1 (1), 2
A Y%,%(Al,Az), Jdux [O,1],
I+ AP+ PA+ TPP< 0, P> 0 (6) M= o= 1- o
(1) I n A= oA+ (1- oA (12)
[2] : (1) (3 (11) (10).
(5), (6) ;
o[AIP + PA:]+ (1- o x
3 [AIP + PA:]+ PP+ 1< 0
)[AIP + PA:1+ TFPP + 1]+
x(t) = Ax(t) + Eo(t)x (t- h) (7 ; R
x@® R As R™" Eo() R™ (1- o)[AzP + PAz+ TFPP+ 1]< O
,h> 0 ;0 [0,0) om
- {12 .m} , t ox'[AIP + PA1+ TTPP + I]x +
x (t) Sx ()= Pi),t (1- o)x"[AZP + PA2+ PP+ 1]x< O
[- h,0], R Vx R™O}



433

Q= {x|x"[AIP + PA1+
PP + I]x < 0}
Q= {x|x"[AzP + PA.+
PP + I]x < 0}
R™O0 = & &

vV (x()) = x"Px +I X (Ox (9d8

oo - {1, () 2
2, x(t) Q- &
x(t) &,
vV (x(1) =
xT()[AIP + PA1]x(t) + x'(t-
h)EiPx (t) + x () PEwx (t- h) +
x"(Ox () - x"(t- h)x(t- h) =
x"()[I+ AP+ PA1+ TTPPIx (1) -

x' (P ("M - EEDPx(1) - [EiPx (1) -
x(t- h)]'[EiPx(t) - x(t- h)]< O
x(t) - Q Vx()<o0
(12) (7)
V < 0, (7 O

1 o= 0 1,
ol)=1 o()= 2

2 1 2 1
2
42 2
m= 2, M= max{", 1}, (7
x() = Ax(t) + Ei()x(t- h), i= 1,2
(13)
3 B B
P: Po
- PA1- AiP:i- TTP.P:-
| + B1(P2- Pi1) > 0 (14)
- PA2- AiP,- TIP.P,-
| + BZ(Pl' P2) > 0 (15)

o(t) [0, + ) - {1,2},
(13) (7

B B
Vix () = x"Pix +J’ RUCHICE:

o(t) = argmax{Vi(x (1))}, i= 1,2

[10] S-Procedure , (14) (15)

x"(P1- P2)x=2 0 x# 0

X' [AIP1+ PA1+ TFPP1+ 1]x< 0
x"(P2- P)x=20 x# 0

X' [AIP2+ PA2+ FPoPo+ 1]x< 0

Q= {x R"[x" (P:-
Q= {x R"X'(Pz2-
Q = Rn\{\O}

P2)x = 0,x # 0}
Pi)x = 0,x # O}
(13), X Q1

Vi(x (1) =
x'[I+ AIP+ PA1+ TFPP]x -
x" ()P (TFI - E1ET)Px (1) -
[EIPx(t) - x(t- h)]™ x
[EIPx(t) - x(t- h)]< O

X Q- & V2x(®))< O

t,
Vo) (x () < 1MV o (x (1))

tﬂlj

o1 (7)
B B
o(t) = argmin{Vi(x (1)),i= 1,2}
3 O
2 B B 0, (12)
oit) = 1
o(t) = 2
3 m= 2
m> 2
2 3

x(t) = Aix + Eux (t-
x(t) = Aax + Eax(t-

Q5) (16)
Q 5) (17)



434 17
Al_[-5-05}, El:[-os 01] 6
0 1 0o -
[05 OJ [ Q2 01]
Az= , E2=
-1 - 5§ 0 - ,
r]= 1 (16) (17)! Xo
2 2
X(O)_[Z]' t [- Q50] ,x(1)= 2} |
1,
= ®=05 |, (10)

[1 045]
P =
Q45 1

Q= {(x1,x2) |- 7 797 53 -
2 8xix2+ 3 752 5x5< 0}
Q = { (x1,x2) |2 302 5x1 -
4 Txixz2- 8 797 5x5< 0}
& Q= R’°/0}

1
4
2F %
§ of a,
—2t
a2,
P — 0 1
{/m
1
(16) (17)
, 2
1
g —
g
_1-
=35 2 1
tis

(References):

[1] Jin Hoon Kim. Robust stability of linear systemsw ith
delayed perturbations[J]. IEEE TransA utan Contr,
1996, 41(12): 1820-1822

[2] Tatsushi Ooba, Yasuyuki Funahashi
“ Robust stability of linear systensw ith delayed per-

IEEE TransA utan Contr, 1999, 44

Comments on

turbations’ [J]
(8): 1582-1583
[3] K K Shyu,JJ Yan Robust stability of uncertain time-
delay systams and its stabilization by variable struc-
tured control[J]. IntJ Control, 1993, 57(1): 237-246
[4] H Trinh, M Aldeen On the stability of linear systans
with delayed perturbations[J] 1EEE Trans A utan
Contr, 1994, 39(12): 1948-1951
[5] HWu, KM izukani
namical systems including delayed perturbations[J]
IEEE TransA utan Contr, 1995, 40(3): 487-490Q
[6] P Peleties, R A DeCarlo A symptotic stability of m-
svitched systems using L ygounov-like functions[A ]
Proc American Control Conf [C] Boston, 1991 1679-
1684
[71 L Hou, A N Michel, H Ye Stability analysis of
svitched systens[A ] Proc 35th Conf on D ecision &
Control[C]. Kobe, 1996 1208-1212
[8] T Ooba, Y Funahashi On a common quadratic L ya-
IEEE

Robust stability criteria for dy-

punov function for widely distant systens[J]
TransA utan Contr, 1997, 42(12): 1697-1699
[9] Daniel L iberzon, StephenM orse A. Basic problens in
stability and design of swvitched systans[J] IEEE
Contr SystM agaz, 1999, 19(1): 59-70
[10] SBoyd, L E Ghaoui, E Feron, et al L inear M atrix
Inequalities in Systen and Control Theory [M ]

Philadelphia SIAM , 1994



