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ABSTRACT

In this work, we study nonlinear controls systems with multiple delays on control

and states of the form

p
X(k +1) :ZAJ. (K)x(k=p;)+f,,(k,x, ), keZ'
j=1

foq (KX, u) =k x(k—p),x(k—p,),...,x(k=p,),u(k—q,),...,u(k —q,))
7" ={0,1,2,..}, x(k) eR", u(k)e R"™ with n>m, A;(k) is NxN matrices
withkeZ",, p,q21q,<p,, 0=p <p,<---<p,, 0=q<Q,<---<q,

f(k,.) : Z"xR"xR"™ — R" is a given vector function satisfying

f(k,0,0,..,00=0, keZ".

We give a generalized Gronwall's inequality with constant depending on &
for all k eZ" for difference equation with delays.

Then, we prove that a nonlinear controls system can be stabilized if its
linear controls system can be stabilized and obtain asymptotic stability. Numerical

examples are also given.
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