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1. Introduction. The study of existence of an optimal control has been the
subject of several papers (see [2], [3]). Most of the results in this direction are
fragmentary. Recently, E. J. McShane in his review paper [5] and L. C. Young
in his notes [10] have shown a new approach to the deterministic problem by
using what are termed as generalized controls. In this case the existence problem
is treated in a natural way. Our purpose here is to investigate the corresponding
random control problem. We introduce a class G of generalized random controls
and show that in this class there exists an optimal control.

The control problem under consideration is represented by the following sto-
chastic integral equation “with memory” subject to some past condition (cf.

(4.2))

a1 X@) = XO) + f ' A alr, X, us s < Dun(du) dr

+ f; B(r, X(s), B(s); s < nB(dr),

where (i) the state X (f) of the system is a Hilbert-space valued random variable
for each time point ¢, (ii) u.(du) are unit measures on the control space U with
probability one and (iii) the first integral is defined as the Bochner integral
and the second is the Hilbert-space valued Ito-integral with respect to Brownian
motion B. (R. E. Mortensen [6]).

The equation (1.1) is a generalization of the one due to W. Fleming and M.
Nisio ([2] (1.1)) not only in the integrand but in their situation the random
measure p, of the first integral is a measure concentrated at a point in the con-
trol region AU for each time point r. The problem is to find a control W = u,(du)dr
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