#22% BESH H 31 1 % & Vol. 22, No. 5

1996 &£ 9 H ACTA AUTOMATICA SINICA Sep., 1996

SEEWERFNHERLIRATE"
BEE AR LEA

CEEB I AZENEERE M 510641)

] R

MAEEHERZNERRERMEE. BEBVATHERZNF NG 2 € & €
B, HEEUH Lyapunov ZiR R Riccati REITE,BR T T2 ERENHER
MEETT 1A,

xR WE.REHER, Lyspunov ZH, Riccati HE,BARBEE.

1 5lI&

TR 5 (S S N BEN A, U EF S LRAS TR ARG S, FRET
GRAGZT, (SETRESESEENYY, XERERVELEERL. HRER, BAY
EOMIE AR

i(t) = AG)x(t — 1), (1)
A bR BB T RN (1) RPEERAFENEERERV R, RSB L
WARAZENREEER, A T —EEANTEWERANRIREE T,

e

2 et

7% & RFDE(f) 4n°F: :
- 25) = f(5,%,)5 2, = b, (2)
Hihx€R",;)¢ Rt = [0,+00),¢p € C = C([—-r 01,R*), Vi€ R, f:R X C - R" ¥
C TRUE R E A R” IRy ﬁ%,f(ho) =0, %7 Figs x,,x(2,¢))IIC2].
TR 1, SHFELZHN DR X C—->R*,V:R X C-—>R KKEKRE P, &> & {E
Ve C RQ)IRRFE x, )2
D) ID°G, )| = | —alpl.0<a< 1,
i) g (ID°Crx D) < V(5,x,),V (t059) < &(| 61D,
11) V(2,x,) < —d(J|x(D1]),

e PE——

D) BRERNFES BERAREEZMES . REERNFZ XS HWBNIHE.
AT 1994 ££5 A 27 B E]




o2.____ A &

Kl

ik 22 ¥

ﬂlﬂ(Z)_ﬁE’Jfﬁ““ﬁﬁﬁ%ﬁ.

WEBR. BT ¢ € K B Ve > 0, 6 = 6(e)(0 < d < e/2) (& ¢'2(3) <Z ¢'1(8/
(25))53'5 b=1/(1 —a), TRMN)X I (1 P)RIHEX() = x(2050)(2)s B | ] < &
iy

¢‘1("Do<hx:)") < V(‘*.ax;r) < V(’oax;u) = V(15,¢)
< 4,(8) < H(e/(28)),
1D (e x )l < €/C28), llx()ll < aix,| + /(25). (3)
FRAXDBINSIE 28 x| < (6] + /2 < &, FiLQ)RNBR—TRE.
BT 2) Xd G, ) BCHEREWRN R PHEFRE, FTUXNQORNEERF
x(2) = x(25,)(2),x%() ZE[3,+0) LER, TERMHX(21E 5 EEE 2.1 IEARES
()Tl s 4, Nk 3 1 Bz,

3 EALR
ZRAG (D RARE 2 R
x(t) = A(Dx(z — ) + B(u(s), ut) = —K()x(z — 1), (4)

% A(e),B(¢),K(e) AT FAEKERE, I
A(t) = A(z) — B(e)K(2), Olr,A(t),P} = AT(t)P + PA(¢) + 2t AT()PA(t)y, (5)
MR RS (4) Rl B B

() = A()x(t — 1), (6>
TR2, EHEELEEHEMK PeR»™
) (007, A(D,PD) < —g = const. < 0 ™
11) j |A(s)]|*ds << @ = const., Ta <1, (8)

(6 R B L B — B R
B, 4 DG, %) = 20 + || AG + Dx()ds, EX

1—7

V(t,x,) = [D'(¢,x,)1"PD(z,x,) —+ 5‘_ g'[zf(u 4+ )x(#)ITP{A(u + v)x(u)1duds,

$

A V(isx,) = [D°(t,%,)1TPD(1,x,) = An(P)| D2l R
( j 1AG + r)l[ds)z < j 14G + 0)|tds < ra < 1,

ID°Ce,x,)|| = [|x(D]] — (za)?e,],
FRULEE 1 & 1),i1) BRmE. FHAAER 22Ty < xTx + vy, H
V =xT(O[ATG + 1P +PAG + 7)) + 747t + )PAG + )1x()

+ 5’_ 204t + v)x()1"PA(s + r)x(s)ds

— jf (4 (s + ?)x(s)]TP[.j(s + )x(s)]ds

I—7T

< xT(2)Q[7r,4( + 7),P1x() < —qllx()|%,



5 3 W EEE: ZEWMERERM G RIBEE 603

gkl —————

A 1 R HDBERHRE. HER 1A, 38 2 BRAiL.

4 BREFEEAZARGHEE

ZRNABREEWERE
x(t) = Ax(t — ) + Bu(s), (9)

Hrh x€ R*,u€ R",4€ R*",B € R*"™, %(A4,B)ELua[#,(4,C)F WMk, X EEMR
ﬂfﬁ]ﬁ R,Q = CTC, Riccati g5 |
ATP" +.P°A— P°BR'BTP' +Q =0 (10)

AW — EE M P, MMl 4 =4 —BR'BTP R SE; % v < 2,00+ PBRTBTP)/
2|ATPPA DK, —Q — PBR'BTP + 2:4™PP4 < 0, TRAETHEP =P f

A™P + PA + 2tA"PA = —Q — P'BR'BTP° + 27ATP°A < 0,
TREHER 2 B TEHE:
EE 3, H(4,B)BLn, tHE
0 < 7 < min[1/||4]|,2,(Q + P°BRBTP)/(2||A™P°4|)], (11)

MAREGEOOHEBERERMR #«(¢0) = —R'BTP*(: — v) HE. ™
1, ﬂfﬁsﬁﬁﬂ: AR T RSN BREQMAEHERG, XA LQ @i
u = —RBTx YT RN, QDB T RRE—/HE L.

5 ZiiEAGHIEE

 ZERLHBREEWRRSE
%(z) = Zm) A;x(z — 1;) + Bu(s), (12)
Hh 4,€ R***, B¢ R, 0<';=1 r. SIAHE R
u(t)===-—-ZKx(t—-r)—- ﬂi K:x(r — 7;), (13)
HB rarnse -« rrmss BRSO IEEIEE, KioKpne o » Kus, BATEAAERE, AR
—SBHERERNT], BIAIES Apn = 0 = Aps, = 0,
A, = 4, — BK,, A--ZA,,A-%A—A——BE:K C(14)

& (4,B) 5E&n[18,(4,C) "JMM, P° Z(10)XNAIEER ,Kis: s Kas, 2

m-+ 3

> K; = R™'BTP, (15)
i=1

Wi, 4 =4 — BR'BTP’, }&'E.
TR 4, 5(A4,B))ZenB , WEHLE

me- §

fo”fff“< L, (16)




604 5 yiY) Ak = it 22 ¥

m-+ 3

S i (|ATP 4| + (m + s)[|ATP°4;||) < 1.(Q + P'BR-'BTP"), (17)

j=1

M= Ky Kur, TR AR, AZE(L2)EIF R RBMO3DEE. Hif PP E210) Ak

ilEBH, {HiEFR 3 {FEARI 15,
F 2. ©F 4 2 BT H%H

x(t) = Ax(¢t) + Bu(t), u(s) = — 5‘_‘ K;x(+ — 1;). (18)

=1

4185 s = L WER. RAXH s JAEME R, TRAEERE 4 &iH(18)RAE
FMRRBEETR, XRMB G EAE HEINHER.

6 R

ZREEMERE
x(t) = Ax(t — 1,) + A,x(+ — 1,) + Bu(s), (19)
Hrf x = [2,, x,]7, 7, =0.01, T, = 0.02,

B O 13.: RO 0 0 | 0 . 1
A==[ | ] A=;'[ ], B===[ ] A=A +A==[ “ ],
o= ot Ll —2 1]’ ot Lo =2
ﬁi R=1, Q — ‘”zxz: IJI'J (10) ﬁﬁ@ﬁg%} P’ = [Pii]zxza ;i'zh Pu= 6, P12 = Py = Ppn =

2, HY

K,=0, K,=[1 1], Ks3=[1 1], 7,=0.03,
WK, +K,+K;=1[22]=R'B'P, £{&(16),(0)HE. HEHE4,(19) XAMT
R E:

u(e) = — D, Kix(s — ;) = —[2,(z — 0.02) + x,(z — 0.02)
+ x,(z2 — 0.03) + 2,(¢ — 0.03)], (20)

g2 5 X &

[1] XXEBHBIHIE., RBHBHNRGHBIESNHA (3%). M LRI KRFEHKRT,1992,1—11,
[2] Hale J K. Theory of Functional Differential Equations. New York: Springer- Verlag, 1977,1—

10.
[3] %HBEX., PIBZRMIREOREE. HEFIR,1992,35(5): 632—641,
[4] KEB.EREE. KERENHRREAEVR. BiLFER,1992,18(5): 604—607,




\

5 3 PR %E. ZelERENHERBIESE 605

STABILIZATION OF COMPLETELY RETARDED SYSTEMS
BY RETARDED FEEDBACKS

Denc Frigr Liv YoNGQING FENG ZHAOSHU

(Depariment of Automation, South China University of Technology, Guangzhou 510641)

ABSTRACT

In this paper, stabilization of completely retarded systems by retarded state fee-
dbacks 1is investigated. A stabilization method by retarded feedbacks for completely
retarded systems is developed with a new type of asymptotic stability theorem establi-
shed for retarded systems, some Lyapunov functionals properly constructed and the
algebraic matrix Riccati equations. The application of results of this paper 1s 1llustra-

ted by an example at the end of the paper.
Key words: Delay, stability theorem, Lyapunov functional, Riccati equation,

stabilization by retarded feedback.



