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ABSTRACT

In this thesis, we study the robust exponential stability of discrete time
impulsive switched Hopfield neural network with delay. The switched system under

the consideration is described by

w(k +1) = [Aor) + AAg]z(k) + [Bowy + ABow) f(x(k — 7))

+ C’U(k)u(k’), k 75 /{Ji, (1)
w(kf) = [D(o(ksi), 0(kiy1)) + AD(o(k;), o (kis1))]x(k:), k= ki,

1

z(k) = ¢(z), k€ [-7,0]

\

where z(k) € R" is variable state, o(k) is the switching signal, u(k) is controller, 7
is a constant delay, A;, B; and C; are known constant matrices, AA;(k) and
AB;(k) are uncertain matrices satisfying [AA;(k) AB;(k)] = H;Fy(k)[Ey; Ea]
where Fj(k) is unknown real matrix satisfying F (k)F;(k) < I and I is the iden-
tity matrix of appropriate dimension. Assume that the neuron activation function
f(z(-)) in (1) satisfies the following condition |f;(§)| < [;|¢| where [; > 0 for
i =1,2,...,n, k; denote the " switching instant, k; are certain times in which
impulsive switching occur, D(-,-) are reset maps and AD(-,-) represents the struc-
tured perturbations of D(-,-) satisfying ||AD(i,7)|| < I'(i,7),1 <i,j < N where
T(i,7) > 0,4, =1,2,3,...,n.



vi

The main objective of this thesis is to find some new sufficient conditions
to determine robust exponential stability for system (1). In order to obtain such
conditions, we use Lypunov function. Some numerical examples are given to show

the effectiveness of our theoretical results.



