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Abstract

Relaxation control for a class of semilinear impulsive controlled systems is investigated. Existence of mild solutions for
semilinear impulsive controlled systems is proved. By introducing a regular countably additive measure, we convexify the original
control systems and obtain the corresponding relaxed control systems. The existence of optimal relaxed controls and relaxation
results is also proved.
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1. Introduction

Let I ≡ [0, T ] be a closed and bounded interval of the real line. Let D ≡ {t1, t2, . . . , tn} be a partition on (0, T )
such that 0 < t1 < t2 < · · · < tn < T . A semilinear impulsive controlled system can be described by the following
evolution equation:ẋ(t) = Ax(t)+ f (t, x(t), u(t)) t ∈ (0, T ) \ D,

x(0) = x0,

∆x(ti ) = Ji (x(ti )), i = 1, 2, . . . , n,
(1.1)

where A is the infinitesimal generator of a C0-semigroup {T (t), t ≥ 0} in a Banach space X , the functions f, Ji ,

i = 1, 2, . . . , are continuous nonlinear operators from X to X , and ∆x(ti ) ≡ x(ti +0)− x(ti −0) = x(ti +0)− x(ti ).
This system contains the jump in the state x at time ti with Ji determining the size of the jump at ti . In this
paper, we aim to prove the existence of state–control pairs of the system (1.1). Moreover, by defining the objective
functional J (x, u) =

∫ T
0 L(t, x(t), u(t))dt , we shall find sufficient conditions to guarantee the existence of optimal

state–control pairs when convexity conditions on a certain orientor field are not assumed. This is the relaxation
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