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ABSTRACT

In this thesis, we study the robust stability of discrete-time linear parameter dependent

system with time delay. In particular we are interested in discrete-time celtular neural networks

described by

ok +1) = —[A(§) + AAlz(k) + W (§) + AWIf (z(k)) + [Wi (&) + AW f(a(k — 7))
(1)

where (k) = [21(-), 22(-), ..., Za(-)]T is the neuron state vector,

F(z()) = [f(z1(), F(@2()), ..., flza{-))] is the neuron activation function,

A(€) is positive diagonal matrix, W(€) and W;i(£) are the interconnection matrices of

polytopic type, where
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o= {[4©) w© wi©)] =i& [a W W, ij:f =1, &0},

where A;, W; and Wy; are known constant matrices and AA, AW and AW, are uncertainty

matrices which are of the form
AA = H{)F{)Eg, AW = HFE and AWl = HlF]_El

where Hy, H, Hy, FEy, E and E; are known constant matrices £, F and F} are unknown

matrices which satisfy

FIFRy<I, FFF<I and FIF <1
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where [ is the identity matrix of appropriate dimension.

We obtain some new sufficient conditions for determining robust stability of the zero
solution for system (1) by using the Lyapunov function, linear matrix inequality framework
and the S-procedure. Numerical simulations are given to illustrate the effectiveness of our

theoretical results.




