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Abstract; The paper is concerned with the robust stabilization of uncertain systems with delayed state and input, a
sufficient condition for the stablization of the system is derived by using a memoryless linear state feedback control
law. Based on that, a method for designing the robust stabilzing controllers is presented. And also in the paper, un-
der the condition that the uncertainties of the system are norm-bounded, then by Lypunov V-functional and LMIs, a
sufficient condition for the system’ s delay-independent robust quadratic stabilization and the method of its controller’
s design are offered. Finally, by introducing the Lemma 3, the steps of how to carry out the matrix K of the memory-
less controller are also given.
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FRK B HERARGHRENEH —RIREREN SRR

RE, cHBEHBAIFEHTGERST KBS,

SRR RGN 5, 8 E TN RS 5% 1T J77EH : Lyapunov iR #7% . Lyapunov-Krasovskii 72 i
% .Razumikhin-Lyapunov i #i% LA & Riccati 718 (BRAER) FEMA M EEAZFR (LML) 5iE%%. H
T IMIs (KB AEHAYED 5T HENMNA, IR 10 EREBRSFEHE ZHMA"> . 6
NP ER b, AR LMIs J7:, % B A iS5 A B AR SR AN F RN AR e KR4,
A5 ENTRIZRERBRES. BAZEBRSHE, REAHEHEE, 3 THRBRINOEE, F
XNE R SRR RN REEEEE A

1 [AJRE#EE
AILE BT HEES R
(1) =[A+AA (D]x(e) +[ A, +AA ()])x(t-7,) +
(B+AB(t)]u(t) +[ B ,+AB ,(¢t)]u(t-m,) (1)

x(t) =(t),t e [-7,0], 7 = max{r,,7,}|
XF,x e R"EERGRE; u e R" RREAGKGEHHA; A, A, B, B, RAFELERIC T RER;
AA(1) ,AA,(t) ,AB(t) ,AB, (1) BREBHNERK RMLEERE, RREAEVNHESHEAHE. ;7,7
2 0 FHRRBRFHRRSHENRFBAREFE e e C,[ - 7,0] AREMHRHFFBEXR] - 7,0]
&4

X REAHENTN AA(2) ,AA,(2) ,AB(2) ,AB,(t) , BHEBRECRE—ENEH AXBRECAH
R A& RN

[AA(:),AB(:)] = HF(1)[E,, E,] (2)

[AA1(1),AB.1U)] =H,F(t)[E,, E, ] (3)
AP,H, H,,E ,E, E  E, REAELXEHNCHERHEE, F(r) RAEAEAEEHFERXRT A
DUAE AT 00 £ SE A 6 B R B, TR] BTl A2

F'(t) F(t) <1, Vt e [0, + ») (4)

B, (4) R REAH EHERIE R, BARLMER MREELH o > 014 F(2) iHL
F'(t) F(t) <o’l, Yt e [0, +») ,REM¢'(H,H,,E,,E, E,,E,,)) R%H,H, E,E,E,, E,
BAE F(r) #Ha(4) A U TFXHERHE(2) —(4) MABEY, —BHAN REXTF A E

WG EMNAFHENBERE() , AXPESFE R —NERIZRE R BEHE.

u (1) = Kx(1) (5)
XF, K e R™ERBYHTER. FNRAEFABEFIRAEERERNHESE » 7 =0, A RE (1)
MERE_XKEEN(ZKRBEEHE XN TT).

TENREELRZA, BEANMENLAFRMGIE, ENMIERT ASE k(S]] F[9].

511 MNEEMRAEMEx,y UERTRELHIECHENSE M > 0 F58(6) BT

2x'y<s Mx+y ™My (6)
z *| ok s s R T EA GRS G

51B2(Schur 51 5) 3444 R MIRTRIERE S = [s .

S n

(1)s <0
(2) s, <0, Szz's?‘zsl_lls12<0;
(3) s <0, 511_51252_21s32<0-
SIE3 WXHRERE M UURRFAITEAER.
M=L+L KL +L,KL, (7)
MM<0 & (LH)"LL <0 H L L(LY)" <0,® %L, L} AL, L, HEEER.
__9_.
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ZEIEMIEHS AR9]) €H 2.4 1.

2 FEGR

¥(2) —(5) ARANQ) K, TR TEHHARRE.:
x(t) = (A+BK)x(t) +A, x(t-7,) +BKx(t -7,) +
HF(t)( E, + E,K) x (t) + H,FE  x(t-1,) + HFE, Kx(t - 7,) (8)

EBX1 ARG, MEERN T EABRFHAHEN, FF7E Lyapunoy R¥ V(x) WEBBHARA
(D(u =0) AAFRE,HL

V(ix)<0,x#0,¥(x,t) e R"xR
MHREAELE() ROKBEN, WRFE—NEEZRERBESERG), E/BARRL(8) BRKRERE
B, MR R (1) BREHE _ZIRATEER, AT HI2R(5) BRE(1) B— AR EZRERREEHEEH
2.

1 XTFRGN), MEFEEEXHERE P, RIKMEER K ,E8(9) BAL:

(A+BK)'P+P(A+BK)+PA AP+PB,KK'B P +PHH'P +

(E +E,K)"(E,+E,K)+2PH HP+EE ,+K"E_E, K+2I <0

WXt A A A TS ENE, RE(1) REBETHEER.

iERR  WRTFEHEREP >0, K #18(9) ML, TLAE AR R4 (8) K Lyapunov iZ &4 :

V(x,) = Vi(x,) +V,(x,) +V5(x,)

(9)

Heph, V,(x,) = x"Px, V,(x,) =j x"[1 +EE,, 1xd6, V,( x,) =j x"[I+KELE,Kxdg,ll V&

t-7) -7

W RL(S) MEIFHHN:V(x,) =V (x,)+V,(x,)+V,(x,),
B, TUBR V., = 1,23, HEUTASER,
V(x,) =x"Px +x"Pi <
x"()[(A+BK)"P+P(A+BK)]x(t) +x"(¢t) PA,ATPx (1) +
X"(t-7)x(t-7)+x"(t) PB ,KK"B Px(t) +x"(t-7) x (t-7,) +
x"(t) PHH"Px (¢) +x"(t)( E ,+ E,K)"( E |+ E ,K) x (¢) +
x"(¢) PH ,H Px (t) +x"(¢t -7,) E,E ,x (t -7,) +
x"(¢) PH ,HiPx (¢) +x"(t -7,) K"E ,E ,,Kx (t - 7,)
Vilx,) =x"(t)[I+ELE Jx () -x"(¢t-7)[ I +ELE Jx(t-1)
Vi(x,)=x"(){I+K"ELE,Klx(t) —-x"(t-r)[ I +K"E,E ,K)x(t-1,)
A,
Vix,) = V,(x,) +V,(x,) +V,(x,) <
x"(t)[ (A + BK)"P + P(A + BK) + PA/ATP + PB,KK'B,P + PHH'P +
(E, + E,K)"(E, + E,K) +2PH,H\P +E,E,, + K'E,,E, K +2Ix(t)
B(9) T4, Vx #0H V(x,) <O.
HER] WM, RTHNIEENREITIRELEP > 0 REHIZ[AIME K H(9) XML ATARE
(9) FKRKMIEREP > 0 MK RIFTLUAHTHNEL:
EIE2 WMBRHFEEMFREMEX > 0FEAZER(10) L, B2 —EFEER KT UERAAFRL(8)
R — IRAEE 1Y
33" <0 (10)
He, Y X (13) R H.
R BAASER(9) hRkiiErE P.K ZBRERN, BB 2 sfmA(9) FHTR(1):
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(E, + E,K)
(PB,K)"
(PH)"
J2(PH,)"
(PA)’
(EK)

P(A+BK) + (A+BK)'P+S (E, +E,K)" PB,K PH ,2PH, PA,
-1

(ExK)'

<0 (11)

-1

Hf1,8 =20 + E}, E\ 3 (11) B RN S diag( P, LLLLLI) R 51 22, EBHARER(1) SN T

(A+BK)X + X(A +BK)" X
X -8
(E, + E,K)X

(B,K)"
HT

2H]
Al

E, KX

-1

X(E +EK)" BK H J2H, A, X(E,K)"

K X = P @ AER(12) AREREDM,RARE 6,0,

2]
X
EX
0
HT
2H]
Al
0

X XE
-8

0

H

2H,

A,

0

’ ¢1

BEP @ =AX+XA" 4M =D+ D, + D ,Fid:

3

B" 0 E; 00 0 0 EJ,

- [ —]

c oot

XK'B"

K'B}

L — I — ]

<0
- |
-1
- |
(12)
0 XX'E, 0 0 0 0 XK'E,

(13)

W&, = K'Y, KTBM = & + IFK'S" + K, AR 1315 3 41,M < 0o(IT*)"®IT* < 0 A
Itd(3H)" < 0. XB T U FEKER:
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o - ? Y, Y i M T SR .

I

FrUL(IT) "I < 0 oL, MM < 03 d(34)T < 0. H @ MRARTE, AERI  H(3)" <0th
NEBRNMBYHX, FTUHI &(3H)" < 0 TTHEY X, RERANER(12) , TR AR 42 5] 58 48 25 46
K. EIiF .

HEHE 2 A4, SHERAFMAR SN, RZE (1) T&8E ZREEMEHREASER(10) THE TR
RZ(1) K EI8T IT AL TR .

(1) BEHEFEAER0), KBECHERP =X';

(2) MBHEBP =X B X RARER(12) , KB H BI85 05 K, N8 315 E 8T ERkm
RE(1) KRS RBHEHI2(5).

3 HikiE

A X AR RESWMABEG R MNEEATE WAL, A T ENEE _IXTEEN&XMS, %
FHRAGHAZANEAL Y, ZTRIERTHE. A XNERERMM T XBIM, (RTFHER B KN, H
ORI, TR RS (1) SRMHAXKNEERE &4, FE8H 5301
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