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£(t) = [A + AA,(D)]z(t) + [B, + AB,()]z(t — h(t))
) +f0(t’x(t)’x(t_h(t)))’ t> 07 (1)
z(t) = ¢(t), t € [—har, 0],

\

Tawf z(t) € R dlwnnmeianue o) : R* — S = {1,2, ..., N} diwianfumsady
WiieS =508 88, ={1,2,r}uaz S, = {r+1,7+2, .., N} dlngaseeszuui
hiadoswaziadesmudidu N unuwiiwintasssuutessianue A;, B; € R iy

Bm3ndasih A4,(t), AB(t) Wiwmmindlinnuswivoudsaaaadaaiy
AA(t) = EyyFri(t)Hy, AB;(t) = EyiFoi(t) Hys, (2)

Tawi Ej Hij=1,2,i=1,2,..., N dluamindaeiiniifimngan

Fii(t) dlwamindaselinnumdeasaadasiy
FEOFu(t) <1, j=1,2,i=1,2,..,N, Vt > 0. 3)

o o, a ¢ o fdaaa
Iﬂﬂ‘ﬂ I Wwiningananis WNNNAMANSaN

Weddulidadu £.(¢, z(t), o(t — h(t))), i =1,2,.., N @aaadasiy

| £t o(t), 2(t — h())) 1< % | 2(@) || +6: || z(t — h(2)) I, 4
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daMIuUN 7y, 0, >0,i=1,2,...,N WaFusmiafiulsdumunam h(t) daandaaiy
(2) o AA;(t) =0 waz AB;(t) =0 uay fi(t,z(t),z(t - h(t))) =0

0 < hy < h(t) < hy, h(t) <p, t>0, (5)

(i) dla AAi(t) # 0 s AB(t) #0 wia fi(t, z(t), z(t — h(t))) #0

0< hm <h(t) <hy, R#)<p<1, t>0, (6)

d' ¥ I (Y] q‘ o
1087 huy, by Uae p diudnaediafisvug
<t L4 = <t 1 e [y oy =
TasfgadszasdlumimBenludismalnidmiumsiiadosmwiswnamay
quidmiurzunaums (1) Falszneumusruudesitbiadosuasiaios lasliwadiu
layuevl gayiaduladiing uay maliaeaumsamindidadu wiowvwndatnams
mwnudsiianieiuiunazemau Juniléiu
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ABSTRACT

In this thesis, we study the stability of uncertain switched system with time-

varying delay. The switched system under the consideration is described by
(

(1) = [As + AA, (£)]2(t) + [B, + AB, ()]z(t — A(t))
ﬁ +f5(t, z(t), o(t — h(t))), t > 0, (1)

z(t) = ¢(t), t € [~har, 0],

\

where z(t) € R" is the state vector. o(-) : R® — S = {1,2,..., N} is the switching
function. Let: € S = S,US, such that S, = {1,2,...,r} and S, = {r+1,7+2,..., N}
be the set of the unstable and stable modes, respectively. N denotes the number of
- subsystems. A;, B; € R"*" are given constant matrices. AA;(t), AB;(t) are uncertain

matrices satisfying the following conditions:

AA(t) = EyiFy(t)Hy, ABi(t) = EgFyi(t)Ho, (2)
where Ej;, Hj;,7 =1,2,1=1,2,..., N are given constant matrices with appropriate
dimensions. Fj;(t) are unknown, real matrices satisfying:

FL®)Fu(t) <1, j=1,2, i=1,2,..,N, Vt >0, (3)

where [ is the identity matrix of appropriate dimension.
The nonlinear perturbation f;(t, z(t), z(t — h(t))), ¢ = 1,2,..., N satisfies the follow-

ing condition:

| fit, 2(t), 2(t — h(EN) 1< i | 2() || +6: [| =(€ — h(£)) I, 4)
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for some 7;,8; > 0, i = 1,2,..., N. The time-varying delay function h(t) is assumed
to satisfy one of the following conditions:

(i) when AA;(t) =0 and AB;(t) =0 and f;(t, z(t), z(t — h(t))) =0

0 < hm < h(t) < hag, A(t) < p, t >0, (5)

(17) when AA;(t) # 0 or AB;(t) # 0 or fi(t,z(t), z(t — h(t))) #0

0< hm <h(t) S har, H(t) Sp<1, t>0, (6)

where h,,, hys and p are given constants.

The main objective of this thesis is to find some new sufficient conditions
to determine stability of the zero solution for the system (1) by using Lyapunov
function, Newton-Leibniz formula and linear matrix inequality technique. Some

numerical examples are given to show the effectiveness of our theoretical results.
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