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R ACHRE i %t BRI , A B B i E[‘Eﬁ‘% BERITHESRAER, HENR
M LKATHENFRETEEESWERE, CGE(1,2IMMRIERGEREE D R, FIHBE
Lyapunov @ﬁ*ﬁ%%m%ﬁﬁiﬁﬁﬂ. BATHR REATE N TRHENIENEA
T AALEBUSKREHBREATR, HERHAETEBHWENARSZ. IR
REMNERBEHEINE, Klamka FTeEd BN RAREEY, X4 19007 T —E AR 3

S RO E R A, L 5 IRBEAHESESREN "Min-Max” HEEOHTF]
BEIME RS, Bl MMPC (Min-Max Predictor Control). MMPC HHT4ER T AR R
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FRiE EBHREFENARSABE T E 44,
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x(¢) = (A + F,F,(+))x(t) + (By + E,E,(:))u(s) + (B, + HoH\(2))u(z — 6(2)), (1)
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Hrip x(+)€ R*,u(+)€ R*,4,B,,B,,F, E, Ho A& H BB ELHBIEK, NEHEHRE
Fi(O)F (o) < rl , ETWE,(¢e) L r,) HI (0 )H,(t) < 1yl 1y r,,rs >0, H 0() B #E, 15
B 6(s) >0, ()< h< 1,
EE 1, ENERERER BH()NMHER, H Pe R™" A5

AP+ PA + rI — PW,P= —(Q (2)
iEE®, Wy=al(l —r,— r;)BB; — (1 — h)'B,Bf — (8 + r,+ r,)8B,Bf — (1 +
B)(EEf + (1 — A)'HH;y )] — FFy, B o, >0, IEEHE Q€ R HRIEITHEE,
W i

u(:) = —a(B, + fB,)"Px(¢), a,f >0 (3)

e TTICCRIREHIRIEFARRE. IERHS IREX A,
SRR GHFRAE Riccati HEAELL, B§14h BBT —THIRBRBETEET
NI, o, FARBABHIEITHEEE., T Riccati HTEFBRWAESREE T
ST, (ERIEEREE Riccati FEMBGFEVAEHFETTRHE Q) FELEER PR
o,

it 1. & (4, B) e, HE=sIWRELE S B, = BS,, E,= BS;, H,= BSy,
F,= BSp, 37wk ¢, >0,& o[(1 —r,— r;)—(1—A)SST— (8 + r, + r3)BS,ST —
(1 4+ 8)(SeSs + (1 — A)7'SySh)] > SSF BXIL, ﬁlﬂﬁ%g’(Z)z\ ME—IESEfE P€ R,

LR A G H#ELR | EXPNEERERA—EHE, #id2 AH—-1TERAOEREARE

HlER A BN R DR,
w2, 5(4,B)REE,H (1 —r,— 1) > 0,lIFF4E P€ R™** & Riccati Jke
AP, + P,A — o1l — r, — r;)P,B,BIP, + r,] = —0Q, (4)

He—IREMR, Qo BIRITEFBLEEHLEX MEERK. HRIU Q-+ @+ +
fs)ﬁ’] “BIHZ + a(1 + B EllZ + (1 — B M Holl2) + [ Foll} < 2min( Qo)A (Po), M FEHE 1
2. 2 Eﬁ'ﬁﬁﬁﬁﬁﬂﬂﬁ%ﬁﬁl&ﬂ'

ARE(DN R/ NRENSSEES), TR Lyapunov FERITRIEREEERE
S, TEEERBRERBELEIBRAGHNREZPHERERBBSFIRES.

T2 ARG (1) 5#HE 60G)=0, HPXH (A+7vDD'P+P(A+7]) + r 1 —
PW,P= —Q WIEEE , Hhow,=co[(1l — r,— r;)B,Bf — ¢*°B,BT — (B + r,+ r,)
*8B{B] — (1 + B)(E.Eq + ¢’ HH3 )] — F F{,a,8, O EXFEFEHI ﬂUJ(3)"QE?“ﬁ|J1$~
%E@%%% y BRRERE. IEBHS KX A,
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%(2) = (A + FoF(8))x(s) + Z (Bj =+ HyH u(r))u(t — 6i(9), (5)
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FF(‘)Fi(t)é r'-fIsH'lI;(t)Hlf(t) < ?’,I,?'f,?', >0,7=20,---,%, B 0i(e)A HTJ‘?%&? i &

eﬂ(t)E 0 ,;6f(t) > 0: 5;(:) << hi < 19 ] = 1: e 5&- (6)
e 3. REG) MEEHE PeR*"EHE A'P+PA+ ril —PW,P = —Q HIE
ER,HK
S
W, = al28,B.BT — D Z ((1 — #;)*I + B,BTB;BT) — Z 8i(I + B,BTB,;BT)
i | fi=1 i=0
k k
— >3 >, 8i((1 — b)) *HyuHE + r;BiBT)] — FGF},
i=0 /=0
T2 Al
u(s) = —a Z BiBTPx(s), a,8i >0, (7)

FRIEFARERRTE , P @,8 >0 Eﬁlﬁ Q.€ R*** B i1 & ¥t E.
EEA, B 0:(e)=0ii =1, k,P HFHE (4 +7I)P+ P(A+7I) + ryl —

¢
Wi = a[26,B,BY — D Z e"®%(1 + B;BTB;BT) — Z 8i(I + B,BTB;BT)

i=1 i=0

— 2 Z Bie™i(HyuHY; + r;B;BT)]1 — F,F{
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1 JERA,
B¢ Lyapunov PREA V(&) = xT(e)Px(z) + S, xT(HNTx(s)ds, Hh T e R*>*"

1—0(s)

RENIERER., ZOQ)RBHERT. % Ve EHRAZXTHERS, 75

V()<< xT()Px(t) + xT(0)Px(t) + xT()Tx() — (1 — A)xT(s — 0G))Tx(z — 6(s)),

BUESERE T = oP[(B, + B,)(B, -+ 8B,)" + r;ByBJ + #r3B,B{ 1P, HIRA LK, 7
V() < ""‘xT(I)(Q + Q.)x(¢) — (1 — AMIM, < —xT(1)Qx(z) < 0,

HPE Lyapunov F _ HERIBEREHEE , AIREHRTEE.

EH 2 JIEHH.

BhEtEdt: 2() = e"x(),7 >0, & z(:) BEWHH x() BELRE v ERER

SE. FFHE Lyapunov BREL |

V() = zT(t)Pz(s) + j‘ az"(s)P[(By + §B,)(B, + #B,)T

+ r,B,BT + Br,B,BT1Pz(s)ds,
YR V() X THERSE. SBEE | BB, TJ’EHE'& Vi) < —z"(1)Qz(:) < 0,
L z() R, iR x()E/DEE » BRERE.
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MEMORYLESS ROBUST CONTROL FOR UNCERTAIN
SYSTEMS WITH TIME VARYING DELAYS

ZHONG ERr CHu [JiaN
(Industrsal Control Instizute, Zhejiang University, Hangzhou 310027)

ABSTRACT

The problem of stabilizing uncertain dynamical systems with time varying delays

in control is considered in this paper. By comnstructing proper Lyapunov {functions,
the memoryless feedback control laws are derived based on the Lyapunov second
method. All the conclusions are extended from simple delay systems to multiple

delay ones.
Key words: Delay in control, Lyapunov function, memoryless feedback, time

varying delay.



