H13ER 3 M IR 5 Vol. 13,No. 3
1996 4£ 6 A CONTROL THEORY AND APPLICATIONS Jun. ,1996

MR FIIRTS RIR A SE B AT

Lg% X A%,
bR MRS B iR & - JLR,100083)

WE.  ACCHE BT T AR BRI B LR T, 485 R B4 7 AR R R O B B AR X IR
I8 5345 7 R AN ORI, 1 s ol et 2R IR 25 S (5 DK L o VR T R AR R AR R R
Ak L et AR i o 20 7 7

KM FRERE; ARWIE; WERG: KEE WL A

1 5N .

BT RS B REE S R A IR (MED BN RE AN SEFFES ES) BE
1 38 10 R A — A B R (R A, 1 (B R AR Ay i L A 9 [

B LA RS, Francis, Wonham Fl Hautus XX — [FIEE#EAT T IRARIBEF; FXTIELL
YR 25 E M5 T AT T BF 5, HoA Isidori A1 Byrnes JffiR 3R 25 & 48
B 0 R (R AR L T SR LR A TR (B SR (1 D48 B 4 2R R 7 -4 s A SR 38U it AL
ARICE B T ARAS BRI B T L AR5 B R G T TR A AN R T EE R X R A
TTTHEANBIFRGT A 1 T 3ELR 1 R GOR A R R Bl e b VA9 R A i R4 1
2 [a)REHEE

FRIMTEARIELERS

(£ = et e (O ="
&= r(@), w(0) = w, (1
Te = h(x,w).
HAWNERE € R, HjAu € R";/NE S (exosystem) IR w € R M HiREe € R, f(x,
w,u) B LFER" X R X R" = (8] LR HEHEEREH £(0,0,0) = 0;r(w) 2 iE LR =[] &
M EEE (0) = 05h(x,0) B AE R X R A LA E#HE £(0,0) = 0.
i 1 £8 QCR BILRGE o=@ AL .
EX 1 CRERRKIEE i E T RIRERR =00, 2, ) FFHAF RS
Sflx 0,00, 2,0)] = f.(t,x,0), x(0) = 24,
{w = r(w), «(0) = w,, (2>
¢ = h(z,w)
RA o
Pl. &
= f[,0,0@,2,0)]
WS « = 0 BER—BHHAREN .

AT 1994 45 9 A 19 B ULH) . 1995 4 12 B 22 HREME L .



392 EC o B (e R VA 13 %

P2: RE(2) WEXNFEEE (¢, 0) it 20,0 € Q) EMAZRE x = S0, 0) B2REW
S1E, B3t FAEEA 20 «(0)] € R" X Q. &G (2) HI#E[x(®) .0 ] fiifF 2 (1) — S, 0)
FEROM I B .

P3. WFEEH [(2(0),0(0)] € R X Q, &% (2) B a(),0@) ] #i2

Limh{ (), 0(@)] = 0.

1—~on

Hep 0, x,0) 28 XFERT X R X QA H] EFYJEIFHREH 0¢,0,0) = 0% F ¢ —FHh AL
18 (z,w) = (0,0) B RGEHIME—T15 5 .
3 RERBREEGLEAT K
A7 T AR S 45 K TR BB B o VR W IR A R AR B AREL F W RRANIA A wo AR
GOENES
W= {G,0).0, € Wyt € [0,T],0 = w(t,w,)}.

W, = {w:(t,0) € W}

SR W AR R . BUNES 0 = (o) (R Q- W B 6% T
B

IR 2 RIS £ F (s 0va) B TT B4R WA B

BRi% 3 ARG o=r(w) FFX N B2 477 2 (variational equation)

) g—;[w(z,wo)]u (3)
W EE A R AR o W 2
G| <77, 0Lt (4)

Hp 7, > 0. HFHEAFEAXT Y o, € W, #RIL;
Bi& 4 WX 2 = f.G.x,0) PN A FRA S H 2

ar. 7
0= a—];[t,.r(lwwo)’w(t’w‘l)-J# K

BB A K B AR ¢ R
ARl br At B e < )
Hp7.>0,8> 0, FHEAERNF VY 0, € W, #H L.
EE 1 FERIELRE 2B 3 AR 4 BOLAI R BT R « < BONLIRES R AR KT
Bl A T A A R R BE R R FEE BB = S¢,0) HS¢,00=0M 0« =C,
w) H CE,0) =052
a_S(t"”)+§(va)7’(w):.f[S(t,w),w,C(t,w)], (7a)
ot dw
RSN S0.w)=5(w)
}i_rgh[s (t,w),w] = 0. (7b)
e BB
WRIESCER2], TRAF RLE () —EHEEFTRE « = S¢,0) HS,0 =0.%
8, x,w) = 0(t,S(t,w) 0] = C(,w).



3 4 P2 R R G PR AS BB A T [l e R 393

B C(t,0) = 0,/ (7a) X5 .

ST IR AFLLT w, > 2y = s(wy) s, € W, I LLETR 2, € R* H1[2(0),0(0)] € R" X W,
C R X QL HRAEFRE P2 F1 P3, ATRAHE (7D) AT

RIBEIL 2, A MTEAEE RS ¢« = k() H 2(0) =0, {fi{5

2= flx,0,k(x)]

WP o = 0 R RWEiRE i .

EEAE M 2 = S¢,0) B SE,0) = 0f « = Cl,w0) HCE,0) = 0§18 (7a)
KL, &

0, z,w) = C(t,w) + klax — S(t,0) ],
WE
OCt,z,0) = k(x).

SR IZIE BB P1 AL

1R 3 MR 4 MALIFRE o«<B AT LIREI—A 6,1 2

p>0, o =a<f <p
BT @ = 2y = s(w) @0y € Wo, ATAMET 2, € R, RIESCHLL 2, p150] YAkl B. 5. 1,
A HIRGE(2) B R EE A (2 (0) ,0(0)] € R X Q ff#la(t), ()] 2
[A@ | = 2 —SGw) || <V, A0 || e ™.

A P2 REOL -

% ¢ —> co i ,x(t) = S,w), N

}irﬂh[x(t) yw(@)] = }izr:h[S (tyw),w(@)].
HRAE (TR, AT 4N
Iljfgll[x(t),w(t)] = 0.

RUE4E P3 RS, BT LA R3S BOISR RE BEL 4 B V8 99 17 ) e

E 1 BXMVNERDERR o=r(0OFEREE, MALERIRFELZREN FANR
KHIET I AR T SN ARGV A R8I, 7T LU Bk 493 B, 3 B R L ek (1 1% 4h &
SHIERFIEE;

E 2 XNREPREHAFRFFE AR EIR, vTUBTF R =)

FE3 A e WIERESERAER,E a<0, N@XTTUE S IR 5 28
& >0, AR AT R M IEMIN R R KB ;

E 4 <P RIERV DLX PR SRR « 21 S FRGE Y R HOH BE /N T X8 5 A S R
] AE TR R Y.
4 & @

TE—E IR AT IE LR 2R 58 09 IR 25 5 3 K30 B 4 1 R0 99 I W]  k 54r T
A LB B R 5 R A TR, AR SO Ab R A ER HSCRk (10 Ah R G B K ES L b
RENESIHARRFINREFH RS, TUERANER CALENRGERFEE
B9, XX FEIFBBAE XN . H2,BRIT 4 B HERARR B 504, 00T 5 s A i &



394 el T 134

W R REHE— LU A
& F X MW

[1] Isidori, A. and Byrnes,C. L. Output Regulation of Nonlinear Systems. IEEE Trans. Automat. Contr. , 1990,AC-
35(2):131—140

[2] Knobloch,H. W. , Isidori, A. and Flockerzi,D.. Topics in Control theory. Birkhaiiser Verlag: Basel Boston Berlin,
1992

3] Knobloch, H. W.. Foundation of Invariant Manifold Theory for Ordinary Differential Equations, in Recent Trends in
Differential Equations(R. P. Agarwal ed. ). World Scientific Series in Applicable Analysis, Singapore, 1992,1;:365—
392

[4] Knobloch,H. W. . Invariant Manifolds for Ordinary Differential Equations, Differential Equations and Mathematical

Physics (C. Bennewitz ed. ). Mathematics in Science and Engineering. Academic Press, Boston,1991,186:121 —149

The Large Range Output Regulation. Using the State Feedback
for Nonlinear Systems

MA Xiaojun and WEN Chuanyuan

(Department of Automatic Control, Beijing University of Aeronautics and Astronautics » Beijing, 100083,PRC)

Abstract: In this paper, the definition of the large range output regulation using the state feedback for
nonlinear systems is given at first, and then the problem is discussed using the invariant manifold theory of
the ordinary differential equation. It is shown that, under standard assumptions, the problem is solvable if
and only if a certain nonlinear time-varying partial differential equation is solvable.
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