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Let X, Y and U be Hilbert spaces, operators L € L(X;)Y), ker L # {0}, M € Cl(X;)),
B e L(U;Y). Consider optimal control problem

N(2(0) — z0) = 0, (1)
Li(t) = Ma(t) + y(t) + Bu(t), 2)
u € Uy, (3)

1 2 K 2 .

where 1 € {0,1}, 70 € {0,1,2,...}, g € X is a given vector, y, w, ug are given functions, u
is control function, K > 0, Uy is a nonempty convex closed subset of control functions space
H™(0,T;U).

In the case when operator N = I, problem (1), (2) is the Cauchy problem. Besides, in appli-
cations systems often arise that described in initial moment by the general Showalter condition
(1), when N = P is projector along the kernel of resolving semigroup of homogeneous equation
(2) on the phase space of the equation.

In the case K = 0 such problems often called as problems of hard control.

For research of problems of the form (1) — (4) scheme is applicated that allows to use only
the property of nontriviality of considered system and properties of minimized functional for
proof of existence and uniqueness of solution (see [1], [2]).

Abstract results applied to problems for some classes of partial derivative equations or sys-
tems of equations that unsolved with respect to the time derivative.

Consider the case of P =1, K > 0,7 =1, r9 € {0,...,p + 1} with assumption of strong
(L, p)-radiality of operator M that guarantees the existence of strongly continuous resolving

semigroup of homogeneous equation (2). Denote for xg € domM, y € HP1(0,7;)) the set of
ptl

control functions u € HPT1(0, T;U) satisfying the condition (I—P)xg = — >_ (My ' Lo)* My (I—
k=0

Q)(Bu(0) +y™(0)) by Hp(xo,y), and 2., = {z € H'(0,T;X) : Lz — Mz € H™(0,T; )}

Following result is obtained.

Theorem 1. Let operator M be strongly (L, p)-radial, kg N\ Ho(xo,y) # 0. Then there exists
a unique solution (&,4) € Z,, x H™(0,T;U) of the problem (1) — (4).
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