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Abstract. Piecav ise snooth L ygpunov function is enployed to investigate the exponential stabilization of a second-
order s itched system composed of two unstableL T | subsystens Based on the proper parameterization of swv itching
surfaces and corregponding L ygpunov function, an algebraic criterion of the exponential stabilizability is deduced,
from w hich the avitching surface and L yapunov function are explicitly fomulated A n illustrative exanple is given
to demonstrate the flexibility and effectivenessof the proposed goproach
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x() = Awox(,t2 0,x R (1)
sR*x [0,0) - {1,2}
1 (1) ,
s(t,x (1)), t= 0, Vx(0) R
(1) I x(O)I - 0,t - oo, 1
2 (1) Ll:[oos‘q'l_zz[— sin‘lTL :[Lj
s(t,x (), t= 0, (1) sin ' ooVl L
I x(OI < M x@©I e? =18>01t=0Q L' =L}
3 (1) ’ Il: Six= 0,S: = L[j :
W R*% R0 = @ @, ;
Il Sx = 0,82 = L'[ a}, (3
Q={x R'Ix@w+waAa)x< 0},i= 1,2
1 A R" Huwitz & ={x R |S'1x2 0,Sx = 0}
det(a) > 0, tr(A) < Q {x R2|S'1xs 0,S2x < 0},
2" (1) ' Q = {x R2 |S'1x2 0,Sx < 0}
0< o< 1, A+ (1- A2 Huwitz x Rlsixs 0sxz 0}, 4
(2)
@ 4 Lx()
AR D), AA ) s(t,x (1) = 2x () (5)
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AAa), AR z) & ={t R|- g+ a%s0, Ixl =
tra) > 0, tr(a2) > 0 a0 G&=R ®
0< 6< 1, otr(a) + (1- .
Otr(az) < 0, 1 2, .0 3
3 Q1= - Q> = diag{b’- a?%,
Qi=- Q. = JZ‘[sls'z+ S:S1]= L QL
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1) £ &; 2 xQx= 0, 3) EQE< O
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HDE Gn & 2 xQix= EQi&= 0,i= 1,
2
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() - {1,s(r )= 2sx(0= 0 2 A20, GK)- M ()< 0 Vx
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LAL2< 0, (6a)

LAL:1< O, (6b)
- kLALD) "LAL)LALS) <
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CAL2) "CALY)LALL <
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(3) , (2
(1)
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Vi(x) = xQix + xPx,x i,
V (x) = . .
Va(x) = xQx + xPx,x &,

(7a)
1Y 0
P :L[O JL,Y> o,u> 0, 3
min{ ¥, 1}l xlIl >< VvV (x) <
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X  Qn V (x) = x Px
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a’<- (LAL>,
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x W 1x, x Q,
V (x) = ,
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