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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
(

(t) = [Ag + AA()]2(t) + [By + AB,(t)]a(t — h(t))
+fo(t,x(t), z(t — h(t))), t >0, (1)

w(t) = ¢(t), t € [=har, 0],

\
where x(t) € R™ is the state vector. o(-) : R" — S = {1,2,..., N} is the switching
function. Leti € S = S,US;, such that S, = {1,2,...,7} and S5 = {r+1,r+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) = Bylh(t) Hi, ABi(t) = By Fo(t) Ha, (2)
where Fj;, Hj;, 5 = 1,2, =1,2,..., N are given constant matrices with appropriate
dimensions. F;(t) are unknown, real matrices satisfying:

Flt)Fu(t)<I, j=1,2,i=12,..N, Vt >0, (3)
where [ is the identity matrix of appropriate dimension.

The nonlinear perturbation f;(t, z(t), x(t — h(t))), i = 1,2, ..., N satisfies the follow-

ing condition:

| filt, (), o(t = h(t)) 1< i [l 2(8) || +0 || w(t = h(t)) || - (4)
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The time-varying delay function A(t) is assumed to satisfy one of the following
conditions:

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

(i1) when AA;(t) # 0 or AB;(t) # 0 or fi(t,z(t),x(t — h(t))) #0

0 < by < h(t) < hag, h(t) <p<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.



