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Abstract

In this paper we apply Rothe’s Fixed Point Theorem to prove the interior approx-
imate controllability of the following semilinear Heat Equation with Memory and

Delay
azg}; ®) _ Az(t,z) + 1,u(t, z)
—l—fg f(s,z(s — 7 x),u(s,x))ds, in (0,7] x Q,
z=0, on (0,7) x 09,
z(s,z) = ¢(s,x), s € [—r, 0],z € Q,
where 2 is a bounded domain in RN (N > 1), ¢ : [-r,0] x Q — R is a continuous

function, w is an open nonempty subset of €2, 1,, denotes the characteristic function
of the set w, the distributed control u belongs to L2 ([0, 7]; L2(€2;)) and the standard
notation z:(x) defines a function from [—r,0] to R by z(x)(s) = 2(t + s,x), —r <
s < 0. Here r > 0 is the delay and the nonlinear function f: [0,7] x Rx R — R is
smooth enough and there are 3,b,c € R and % < B < 1 such that

If(t, z,u)| < cul® +b, Vu,z€R.

Under this condition we prove the following statement: For all open nonempty
subset w of  the system is approximately controllable on [0,7]. Moreover, we
could exhibit a sequence of controls steering the nonlinear system from an initial
state ¢(0,-) to an e-neighborhood of the final state z; € L2(Q2) at time 7 > 0.
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