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The Stabilization of a Class of Nonlinear Generalized Systems
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(Department of Automatic Control Engineering, South China University of Technology * Guangzhou, 510640, P. R. China)

Abstract: In this paper, we use the way of linearization to discuss the stabilization of a class of nonlinear generalized sys-

tems, and by use of the centre manifold we invesitigate controllability of critical index case of it.
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2 RBEHIT$214 (Controllability of systems)

ZIRIELHET XESE

Ex = f(x,u). (2.1)
He £(0,0) = 0,x € LM, u € ™, fy " x WMt
=R R BT

EX 218 BREREG By = F(x),F(0) = 0,7
T RS B &R IR 1E Y, SR I i <R 3, R
GixtRiME— RS, ARG MAE BN R
— Xt L .

EX 2.2 HALE: = F(x),F(0) = 0,EHE
S AR R R EE IR 48 B 1 A, A0 R AE R R R A
P, R ENR, BRI XFRL(2.2), K

W= {x1| F(x) € ImE},
{x € W,F(x) € mE/TW|=

rank E/T.W = rankE. (2.2)

* ER AR IS (960311) VI,
AT 1997 44 A 21 Huk . 1998 45 1 A 5 H il E & ok fy .

ENX 2.3 BREAGZQI)RRG (2.1) R S4B
W — GRS,
4 2 2000,0) o 3£(0,0)

dx ™
Ex = Ax + Bu. (2.3)

1 B3], B det 1 A 120, MERSK(2.3)
MARGE(2.1) MERMLRSE, HFm&EH2H )
AR, R 0 BEK QD) MR, RERS
(2.3)WEEE, MXFERX Du(0) = +/(0) Koz, HHF
Dv(0) M &Y v RS MR, R EL RS
M RBETREMBGNEMEL. BWR(E,4A)
SRR T R, RS (2.3) Z2IEMFEHC 1 /.

BRIZ[E, A] R EN 54 1, 720875

U = A-W(EU Y, UY= o0,

V= E-Navich, 0 =0,
I U, VY A ERRB BB H ERB U™,
v .omX[IMmU @V = ",HEU @ AV" =
LU,V SR HEE (o, a,) s (B
B ). ViV = oy 5758 ey 1 75 5 Br) -

WO, "—>U" BEV U ERENRE,
Qi — V> B U BV EMIENHE. BAE
TR M.t 0 My = {Ex’ A U_! , H

Ax, xEV

QM ™", QM FRERT £S5 (2.3), MEH(2.3)

(2.4)
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xu=lxu+Blu, qu U*

CHA =
Ji, = %, + Bou, x, €V

Ny’y = %, @ xv’Bl = QuM_lB’BZ S QvM_lB?

(Z:)M-IEN = (I ]].

(QM)M_,AN ) (L )
Q. 1
WRKEQ.DER Ex = Ax + Bu + g(x,u), H
Fog(x,u) = flx,u) — Ax — Bu. W (2. 1)E K
{xu = Ix, + Bju + gl(xu,xwu),

%&%ﬁ#ﬁﬁ{

(2.5)

Jiy = % + Bou + go(wy,%,,u).

b M(O,O) =0,] = 0. W& _XF AR

a(xly%,, u)
RECER, B &, = (x,,u), MBAHRENR
%, = Lx, + Biu + g1(%,,9(x,,u),u).
(2.6)

EX 2.4 HRKQ2.1)EBLERBA R, I
REERBFHET K, KER™", u = Kr, HHRGEMN
JR S TE B R SE /Y Lyapunov BXPT R BIELRE
.

513 2.1 i o(E,A) 2(E,A) K" URFEE
HMRE,o(L) B LWL, MoLMRBtu = Kx =
Kix,. W

o(E,A + BK) = o(L + B|K,),
o(E,A) = o(L).
iE [HEXN Kx = KN(x,,x,)7, 8 KN = (K;,0).
| AE - (A + BK) | =
1 -1
l/\M( Q") (1 )N“-M( Q”) (L )N“-BK. =
O, J 0, 1

Qu - Al - L~ BlKl
o)
Qv B BZKI
=4

I AI - (L + B,K)) |=0,

wnl ) (" -
) (5 v

Al - L[=0,.

)‘uv-w:o
A-1

| AE - Al =

=0

2.1 HRLEQ.6)RTAMR ALY,

MR (2. 1) AR R .
E HRG(2.6) REMER BTN, WFTE

Ky,u = Kx,. {#18
max{Re(s(L + B;K;))! < 0.

B K= (K,)N"' u=Ke,HFIH2.1,
max|Re(c(E,A + BK))| =
max{Re(s(L + B, K{))} < O,

FERR u = Kx BHI T, R (2.1) B
Ei = (A+ BK)x + g(x,Kx). (2.7)

B [2JMARGE (2. ) ER R MBHMEERREN

Lyapunov & X I T BTG R E K, BNRL(2.1)

REMRIRAT R .

3 TAI#E I 5745 870 /B ¥R 2 % ( Controllable

critical index and locally stabilizing)

EX 3.1 WREEuw=a(x),a(0) =0,a(+)
BT, FREFEQ.1) MHAXRRERSATERR
Bt Lyapunov & X T 2RI EIERE W, MFRR G
(2.1) RARTTREEEHFSRBEEN.

EX 3.2 ARG Ex = F(x),x € 0", BEHIMA
B8 (a,p) RIEH -KIEMELEA o« MFR, pR4E
IR, RE Ex = f(a,u) BAEATERREE (",
B) BAEIRAT IS HIEFEW R u = 5(x),
5(0) = 0, FBRHAXRRGEREAKRAEE(«" ,87).

it A BRFAMEEAEE (" ,p") HARKE

A0 A BBAHE-UGEMARL(2.3) e, TR

BAER. —Bih— D EH REERERBEARTHE

2, BTER G R RRE T A AT e R T g4,

R — A IENFE 81 B4 RS (2.1).
W(e,B) BEH—ITAEEREE, EE KX
(2.6), B0 FT A3 5 Al A 28 46 P 48 1 TR A5 (2.1)
2,

y = Loy + filx,,7,8,u),
{C L+ Cu+ fo(x,,y,8,u),
0=x,+ Bou+ g:(x,,7,8,u).
Htyers, g€ mis,u€ ™, €190,
£(4), g(+) REBBILBEE, Re(A(Ly) = 0,
Ha NEM,LAEBIR, (L, Cl ATHEE, R
Re(A(L,)) <0, A

£(0,0,0,0) = £,(0,0,0,0) = g,(0,0,0,0) = 0,

a(fl 7f2’g2)
Iz, y,8,u)

S (3. DHIE =R AREECER, 13 o € O,
% = o(y,¢,u),9(0,0,0) = 0,fRA(3.1)7%
{y = Loy +]l(y’§’u)

¢ = Lig+ Cu+ oy, §u).

(3.1)

(0,0,0,0) = 0.

(3.2)
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Hep
Hily,tu) = Aile(y,ud)yy, 8ou),
Fsly. tou) = file(y, Coud)ry, Cou).
IR ERG

)"= Loy + hl(%C)’

{t = Ll + Cu+ hy(y,C,u). &)
Hob (0,0) = hy(0,0,0) = 0,2 1282) (4 )
~ 1 ’ o 2 sV = ’9( C )

0. FA BRI (3.1) 241, 3 [4], FUR L
el AT LGE T R g5 it

EE 3.1 RHEGB3) WERAHu = ¢(y),c(0)
= 0,9 = 0 MU, M4 ALY T i A A

nﬁr¢w>wm_oﬂﬂ@_aﬁﬁ§%
y = Loy + hi(y, sb(y))%riﬁﬂﬂ%iﬂﬁ.

2 78 0y + b)) =

Li(g(y)) + Cu+ holy,¢(y),u) A u = c(y).
it 3.1 R CRATWHBRER, RS (3.3)
R RATEY, AJ/‘?\%B}) TRA v = uly,?),u(0,

Tt = ORBUEMS BB AR A
¢ux¢m=0r%9=mﬁ%%%y=%y+

hi(y, g(y)) BHHEREN.
W At B ERR 3.1, HAGE M RHE B K

¢uxwm=3%9:()ﬁﬁ@4>ﬁ%u=

<

0)=0

c@>acm>_o%$>_oﬁ¢
20 (Lyy + by p())) =
th/)(y) + Cu + hz(y,gb(y),u)

GRF(3.4)HE, MBLAE (0) =0,
0. A C 17wk, WAFAIEa RER N, CN = (C,
0),C, 27 HHERE. X HFE(3.5) 7EIF S B4R A
PR B e B, BT BB uy = 6(y). M u =
N(6(y),00", B v R (3.4), H u(0) = 0,
9“(0) =0, Hp
Ag(y)
Iy

(3.4)
30(0)

(Loy + hi(y,¢(y))) =

Lig(y) + Cruy + ho(y, ¢(y), N(uy,007).
(3.5)
B IR (3.3) ARG R GEE
0 Eﬁ%ﬁ%l@ﬁ% v = u(y,?),u(0,0) = 0,

a( g)(o ,0) = 0. RAFRGK(3.3), 4 hy(y,§) =
holy, Couly,8)) + Culy, ), A5
./)./ = Lo}’+ hl(y7C)’

\ . 3.6

{c=uc+muc> (3.6)

HWARGE(3.6)MEMAEBEREN, B
Re(A(Ly) = 0,Re(A(L;)) < 0. B13C[5]FIHH LW
el EEANENTE UN,FERLRE ¢ =

o(y),¢(0) =0, M = 0.8y = Loy + hy(y,
sb(y))E‘J?‘?"%ﬁﬂl%%@ﬁ)ﬂﬁ‘émﬁxé ES

Mﬁ&%ﬁ%c—¢w>am_oéﬂﬁ_oﬁ

BEZL y = Loy + hy(v,9(y)) EML_*%/IE’J.
T2 ARHEQBI3I)HBTELRXRATRMETRGE,

ﬁ%ﬁ**m%ﬁﬁﬁﬁumdm—oadm_

0.8 u = K(y,0) "+ c(y), BNERERGH —
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