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Abstract. In this paper we consider the question of existence of optimal
(relaxed or measure valued) controls for a general class of semilinear evolu-
tion equations with discontinuous vector fields. This is a nonstandard system
presenting nonstandard problems. The system is known to posses only gen-
eralized or measure valued solutions. We consider control problems of this
system and prove the existence of solutions and optimal controls from the
space of finitely additive measure valued functions.
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1 Introduction

Let E and F be two separable Banach spaces with E denoting the state space
and F the control space. Let us consider the controlled evolution equation

ẋ = Ax + f(t, x, u), t ≥ 0 (1)
x(0) = ξ (2)

in the Banach space E where A is the infinitesimal generator of a C0-
semigroup, S(t), t ≥ 0, on E and f : I × E × F −→ E is a measurable
map.

Under sufficient regularity assumptions on the map f with strongly mea-
surable F valued controls u, one can prove the existence of continuous solu-
tions x ∈ C(I, E). The control problem is to find a control policy over the
time horizon I that minimizes the cost functional given by

J(u) ≡ C(u, x) ≡
∫

I

`(t, x(t), u(t))dt + Φ(x(T )), (3)


