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Global Stabilization for a Class of Non-Affine Systems
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Abstract The global asymptotic stabilization is discussed for a class of MIMO non-af-
fine nonlinear systems whose free dynamics are Lyapunov stable. Sufficient condition
for constructing reduced-order dynamic output feedback controllers is developed. The
technique is based on the Lyapunov stability approach, reduced-order observer design

and the separation principle for bounded controllers. Asymptotic stability of the trivial

solution is demonstrated using l.aSalle's invariance principle.
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B EEAE AT, XEARERREMESHE. A XXaH T —REBMAZMBETFEERS
EREEN T T &FEF . BB —XREH IS B RPREEES ST, 2308 a0
ZR R BT Luenberger BEH WM ERE . £R%EEEHNIEH 7 B & LaSalle A28
Je B8 A0 3 B D 38 (R XOE A % R0 955 ] 2% 1T 8 52 1 i)
FZETFHRBIWEDGH ARG

X = Ax + gxDu+ Rx,wu, y=Cx (1)
Hp xERARGRB, yERP ARG AN B, uec R" A EAGEHER M A, AC R H
CERV"HEBMERE, rankC=p. g(x)Fl R(x,u) ER™™ 4 FEH B 3.

YA A XRZAZ (D 2RELMERTHER D, 5 RN a1 S8 H R B E E R H 488
RithE. BRAFZ(DLREERHBH EZRMEE T 1) 4] A —A 3 TR 5 F0 % 6
ARBRAFEXPRBER A2 ERBE B . 2&2CH A Lyapunov 5 B ¥ 48 b
FIRBAAFABHNERXAEFRX, XRITE T 2maSEs R REEERSFRRESR
BiEdlEy; X2 11T T R REEEBEH A KR, EXECET TN REE A
B ERE(DRFREE. WA XML ETREINREE A ENTEHEEE R S8 1R
T, A SOR FIFER W00 28 iR iT A E Mo B R, FHi, 4~ 3C3H3ECER 1,2 |/ F FL3E) .

2 FELp

AL H BB E T IR ((o— p) B 3h 235 W 52 15t 15 ) 18 2 35 ) 2%
z=~h(z,y)s u=ulz,y) (2)
Hip ze R BEFRIZARE, £(0,00=0, u(0,0)=0.
AT TELERBTEUTHRAEABREM .
BRig 1. % A & Lyapunov BREM, BIHFEEEHHIEK PER"#1§ PA+AP<0.

f2ig 2. % R(x, u)'—Zu“R (xou), o u=u® 4@ - ™) ER™. B g(x),

R(x,w)WERELLT LlpSChltZ %’MFF
lgx) —g) | <illx—zf, | Ri{xyu) R z,w) || <L Wllx—=z|, Vx, z € R",
Hp I RIEEFESLL (W REERE, i=1,2, -, m.
SIB 1. EFELEEFN B ull <c, MVx,zER",F
| R(xyu) — Rz yw) || <L lul llx—z], | Rzyw) || < Ru(2) llul,
Hh CMI,Zmax“u“%fL;(u), Cr. = Mmax 'R0, ||, i=1,2, « m,

| u || <<c

L,: — maXx - [Zm:Lf(u)J%, RM(Z) — I:Zm:(CMi ” é H _I_CRi)z]%—.
i=1 i=1

H ul <c

(545
Q0= {x € R LA (x'Px) =0, k=1,2,},
S={x€ R.L4,L.(xPx) =0, YVt € F, b= 0,1,2,},
Hed F=span{adi.g.(x): k=0,1,2,+; 1<i<<m), & WCHE[1].
THEEAARAXWEEZSR  ESH TR (D EREEEH SF8 .
EEL AR LIM2 F,AHZCAAKEMAB QNS={0}, MXFEBEEEE c,. R&
(DATHER  cAENENsISmE RRERSEREZE.
iER. HCHBTBEEEREME DER P8 T=(C" D) ER™ R LE
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Ay Ay

lﬁ- ﬁ TAT " = )’ ﬁ EP A € RPXP, A € R?*tnm P » Ay € R P X7, A,

ER(nmp)X(n—p}
RAUSCHER(2 IR UERH AT 18 (AL s A ) RI A I  BIAF TE H BUE B L€ RV PP M E E ¥ U8
WQER( TP P)ﬁ’f% QAI_I_AIQ_—gIn*p?ﬁEI:‘ A] A22+LA12 %Tﬁﬁi@n _&Sl
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C
LC+D, s=(s ) , w=S,x, M x=s(f’v). B, RESS M w BOWTE A8 3, BD T 45 2D A

x FIWEfTE. THISSEERBEEERSRET w AT x ARG I 28 .

4z = 5, |Ax + g(Xx)u+ R(x,u)u ] (3)
u=—[PX)+6(x)I, 1" g (x)Px

Heh zE R P WA HBECRE, P>0 2B 1, .i:':S(z),SU:T‘l(o 1.y,
D(x) =g (¥)PS,S;Pg(Xx) +
(]S 2 PIENx]2+ LS | I P X% + Ru(x) | SeP|+ 2Ru ) | P | x| 11,

0(x) =max(asc ') | gf(f)Pf .H—lg a = a; T \/a% + a (4)
ar = IS || ([ PSo [+ [QS:])» a: = | CIPSo [+ QS [+ [ PSo [+ Lo Se [ I P

TRAXCOAMOAIBERHBGA vl c Mo ' HE. H2ERTPERw WG, x=
( )7uﬁﬂt%%%&m s( )a@mer 2t (1) AT 48

W= 5, [Ax + g(x)u+ R(x,w)u] (5)
#e=w—z, WA AR GG L T2E A5
é = Ae~+ S, Agu + S,ARu (6)

HP Ag=g(x)—g(x),AR=R(x,u) —R(x,u).
% # Lyapunov cR¥ V=xPx+e'Qe . 1x BB x=x+S.e, W VEAREZZE (D) FMA (6)
M2 F 8 A
V=x"(PA+A'P)x+e¢(QA, + A,'Qe+ 2X¥'Pg(X)u+ 2x'PAgu +
2¢'S;Pg (X)u-+ 2¢'S;PAgu + 2X'PARu + 2¢’S; PARu +
2¢'S;PR(X,w)u+ 2x'PR(¥ ,wu~+2e'QS,Agu + 2¢'QS, ARu (8)
FIAGIE 123 TEABRG), (DMBEKRE
V<xX(PA+AP)x— (1—2a |ull —a; Jull®) llell?+2¥Pg(XDu+u'd(X)ul9)
H 2X¥' Pg(DDutu'®(Dul—%Pg(X)[P(X)+6() I, ] g () PXx<<0. HwhBiZ 1 #
lu || <o« 'BIEV<0. #F—%,V=08H%E xX(PA+A'P)x=0, (B L, V=0), e=0,
g (X)Px=0. b, e=0 BHKEF x=x. TR L, V=2xPg(x)=0. FAKFERLNFTEH
x€QNS={0}. #H LaSalle N TR (SR IXEL3DAIHEHAR RGN ERETTEEE.
1k Ee
X, 2P TN RAE N RE (OB, X2/ RZTRESHEE A F n /i*fME
FRIEE B HPMBER O, SIEXER[(2 W EEERBEH 1 R, &3] PIF E X

BRL2IB9HET . MheAh, UL 1B FHRN RS A F N e 88 52 5l 28 50 3t , A SUR A
B SO0 2% B B s R A SO 55 RO AR UL L, 2 89 F FLAES .
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Book message

The Science Press published in 2003 the book “Theoretic Foundation of Stability and Robustness” writ-
ten by Professor Huang Lin and supported by the Science Publishing Foundation of Chinese Academy of Sci-
ences. In this book, the two most fundamental and important issues in control science: stability and robust-
ness are treated in a systematic manner and in great depth within a unified framework. The book expounds
the Lyapunov theory and methods of time-invariant linear systems, time-varying linear systems and nonlin-
ear systems; the structure properties and stabilization of control systems; frequency-domain methods of
nonlinear control systems; robustness analysis and synthesis theories and methods such as H., control and
parametric uncertain systems, etc. The book has very rich contents, well-clarified concepts and precisely
expressed theories with highly emphasized practical background knowledge. It will be instructive for solving
complicated theoretical and application problems and will be a good textbook as well as a monograph.

The book is intended for teachers and researchers in systems and control science, mechanics, applied
mathematics, engineering science and related applied science areas. It may also be used as a text or reference
for graduate-level course in the above mentioned scientific fields.



