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Abstract; The problem of robust stabilization for a kind of nonlinear dynamical systems with the matched uncertainties is

studied in this paper. A kind of continuous robust controller is presented based on Lyapunov stability theory, and the controllers

which we characterized are shown to guarantee exponential stability of the closed-loop systems. A numerical example is given to

demonstrate the effectiveness of the proposed method.
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basic assumptions)

ZIRTIAHEERL L NTRG

x(t) =f(x,t) + Af(x,q,t) +
[g(x,t) + Agla,q,t)Ju(e). (1)

» ARBEERESEYTE.
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KPre " BRERGHRE, u(r) € R™ BIEEFIBAA,
q(t) € W BRAHESEINE; f(x,1),4f(x,q,1),
g(x,t),08(x,q,t) B E A& L 450 W & BUE
BE. ¥ £(0,t) = 0, R EM & q(-): R > Tt? &
Lebesgue FJ IR %, HIHIR Q0 « RP(0 € Q) B —%
EWERAR. A x| RRMBELFHE x 1Y
Euclidean #, v, SRR X x BB E R T, A (W),
Amin( W) 43 BIRRAERE W I BOR , B/ AEME. T 1
4 — R AN.

Big1 S yx€en",q€ QM € R, HFER
FESZRE h(x,q,t),E(x,q,t) & A(x,t),
Ay(x,t),H75

Af(x,q,t) = g(x,t)h(x,q,t), (2)
Ag(x,q,t) = g(x,t)E(x,q,t), (3)
A(x,t) = max | h(x,q,0) |, (4)

max | ECx,q,8) | < Ay(x,8) < 1. (5)
q

BRiE2 FE(DMBRKEBIBERSE «(t) =
flx(t),t) EIRAR « = OLBRIBHEBER, B
V(x,t) €& xR, FFEIEERE V(- +):B" x R—>
[0,0) WiE

Auin | 2112 < V(x,8) < Amac 1 2112, (6)
%ﬁ + VWV(x,t)f(x,t) <— pV(x,¢).(7)



762 6 Mg
:_th:‘ Amin’Amax *ﬂ 7] %E%ﬁﬁ
3 FEL R (Main results)
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u(t) = p(x,t) = 5Y(x,t),
| e |

(8)
A {846 LA 3R R SR SR ROSTE RE I, A

Il 2Ceo) |l eXp{— %a(t - to)}.

(9)

He p(x,t) = v(x,0)g™(x,0) V,V(x,t), ¢ W
Ra =17-¢e/Am > O0MIEEFE.
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V(x,t) =2V8t) | oryle s apy (g4 ag)u] <

at
- pV(x,t) + ViVeu + VVIAf + Agu] =

- 1) — TV M
Meot) = Ve T e T

VEV[gh + gEu] <

CV(x.t) pu
)= e el

| &Tv VITIRI + 1EI - ull<
—qV(x,t) = Cll el —ellxll®+

I &g"v. ”[ 1+ 2”#||+€||x”27]$

~qV(x, ) + el 2=yl g"v, VIl +
[ &"v.VIE(A + A7) <

€

- gV(x,t) +AminV(x,t) -
A
I vV I (- a7 - 775 ] <
—aV(x,t),
[ €]
V(x(t),t) < V(x(to),to)exp{— a(t - to)}.
(10)
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R BES u(t) 2 —-BERY.
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y(x,t), BT
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x(t) = Ax + Af(x,q,t) + [B + Ag(x,q,6)]u(t).

(11)
AP A€ R, B € R NEHERE.
BRi& 3 JEMEX (A4,B) E2E,HX vx €
k", g€ QM ¢t €ER,FEAREZRH h(x,q,1),
E(x,q,t) B A(x,t),0,(x,t), #75

Af(x,q,t) = Bl_z(x,q,t), (12)
Ag(x,q,t) = BE(x,q,t), (13)
Aa(x,t)arllrleag||f~l(x,q,t)||, (14)
r;1€a2)(|| E(x,q,0) Il < As(x,1) <1. (15)

Ri&4 HFEEEH Q > 0 RIEH a,,p > 0,
T %) Riccati 772
(A+a,)"P + P(A + a,I) + Q - pPBB™P = 0
(16)
AIEEXNFRM P > 0.
B Lyapunov BG%X V(x,t) = «"Px, I 1 A
MR BT It
#it 1 BMEREOQDWEMBE 3,4, WEFET
FI) Ak R MR 7 B il
B"Pxy*(x,t)
u(t) == PBPx = Tt 15 (e e) + 6 w2

(17)
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0,8 %?ﬁ/@ﬁ = Q,
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B 70, 0) 5 725

~ 8/Amn(P) > O MIIESE B HK.
4 FHH|54518 (Example and conclusion)
R TIAHERER D HRE
x(t) =f(x,t) + Af(x,q,t) +

[g(x,t) + Ag(x,q,t)]uls). (19)

~ 3%, + 5%;43 x|
A fat) = (—2x2—4xfx2),g(x’t) ) (xle)’
Af(x,q.t) = g(x,t)h(x,q,t),08(x,q,t) =
g(x,t)E(x,q,t),E%aéc | E(x,q,¢) Il < 1.
Xt AR GE(19) 5 BLIE 58 o K
V(x,t) = 4x% + 543, (20)
1 (6),(71) AR

Amux = 5’ Amin = 4’ n = 4.
Ehe =4, BRWRKZM a = - /Apn =3 >0.
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o) = rtliiad
Fansl ,u(x,t) = (8x% + 10x,%3) 7 (%, ¢). 43 [8] &
TSR w

—sgnle(x, 1))y, ), lpu(x, 1)l >eexppt),
u(t) = op(w, )7 (x,t)

eexp-ft)

(21)

lp(x,e)l <eexpft).

(22)
o sgn( - ) RARFFS R
TR BHIEER %,(0) = - 0.8,2,(0) = 1.2,
h(x,q,t) = 2, E(x,q,t) = 0.5sin(x%;%,) , X
(4),(5) KA A (x,t) TH | 2y 1,A,(x,t) ATHL
0.5, 8 y(x,t) ATB y(x,8) =21 (1.
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