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Abstract: In this work the controllability problem for a class of semilinear control
system with nonlocal initial conditions is considered. Under some simple conditions
the relation between the reachable set of semilinear system and that of its corre-
sponding linear system is established. In particular, approximate controllability of
semilinear abstract control system is proved. Examples are presented to explain the
application of the proposed result.
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1 Introduction

Let (X, ‖ · ‖) be a Banach space and Ct = C([−τ, t]; X), τ > 0, 0 ≤ t ≤ T < ∞, be
a Banach space of all continuous functions from [−τ, t] into X endowed with the norm
||φ||Ct

= sup
−τ≤η≤t

||φ(η)||. Now, consider the following nonlocal semilinear delay control

system

x′(t) = Ax(t) +Bu(t) + f(t, x(t), xb(t)) on (0, T ],

h(x) = φ on [−τ, 0], (1)

where the state variable x(·) takes values in Banach space X and the control function
u(·) belongs to Y = L2([0, T ];U), the Banach space of admissible control functions with
a Banach space U . Standing assumptions on system operators are as follows:

∗ Corresponding author: mailto:nktomar@iitp.ac.in

c© 2012 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ua303

mailto: nktomar@iitp.ac.in
http://e-ndst.kiev.ua

