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Let the motion of the controlled object be described by the following system of Volterra
type non-linear two- dimensional integral equations:
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Here Z(t,X) is an N- dimensional vector of phase variables, u(t,x) is an I-
dimensional piece-wise continuons vector of control actions with values from the given non-
empty bounded set U c R', f(t,X,r,S,Z,u) is a given N- dimensional vector- function
continuons in DxDx R"xR" together with fz(t,X,T,S,Z,U).

Consider a problem on minimum of the terminal functional

So(u): (Po(z(tl 1% )) )

involving functional restrictions of inequality type on the right end of trajectory,
S(u)=g(at,x))<0, i=1p (3)
It is assumed that ¢, (Z),i = ,_p satisfy the Lipschitz condition and have derivatives in any

direction.
If the solution Z(t,X),(t,X)e D of system (1) corresponding to the control u(t,x)

satisfies restrictions (3), such a control is said to be an admissible control.
In what follows, the problem on minimum of functional (2) under restrictions (1), (3) is

called problem (1)-(3), the admissible control u(t,x) being a solution of this problem an

optimal control.
The present paper is devoted to obtaining the necessary optimality condition in the
considered problem.

Let (u(t,x),z(t,x)) be a fixed admissible process.
Introduce the following denotation:

f [t.x,7.8]= f,(t,x,7,5,2(r,5)ul(r,s)),
A, flt,x,z,8]= f(t,x,7,8,2(,s)Vv)- f(t,x,z,527,8)u(z,s)),

m t X
I(m,ej,,uj, v, ,) >l Avjf[tl,Xlﬁj,ﬂj]+IIR(t1’X1’T’S)AV,-f T’S’ej’ﬂj]deT ’

=l b; 4
where M is an arbitrary natural number, V; € U, |J- >0,] =1,_m are arbitrary real numbers,
((9]- vz )e [’[0 ,tl)x[x0 ,Xl),j :Fn are arbitrary continuity points of the control
u(t,x), (t,X)eT x X, and R(t,X,T,S) is an (nx n) -matrix being a solution of the following

Volterra type integral equation

tXrS=Jt.JX.RtX§77 f [57]1’8]d§d77+f [th'S]

T

Assume
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| (u): {i -9 (Z(tl X )): 0,i=1, IO},
3(u)=10}u 1 (u).
The following theorem is proved.
Theorem. For optimality of the admissible control u(t , X) in problem (1)-(3) it is
necessary that for any natural number M the inequality
o, (Z(tl X )) >0
= Al (Mg, i, v, )~

be fulfilled forall v, €U, 1, >0, (6,41, )€ [t t,)x [%,,% ), j =T,m.
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