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Abstract

For the quasi-linear neutral type problem of optimal control, necessary conditions of
optimality in the form of an integral maximum principle and the transversality conditions are
obtained.

Let J =[ab] be a finite interva; OOR" be a open set; M OO pe a convex bounded Set;

r . .pl 1
UDOR be a compact set; V U R pe aconvex bounded set; 7- R" - Rl, n:R - R are an absolutely
continuous and continuously differentiable functions, respectively, and satisfying the conditions:

1(t)<t,&t)>0, n(t)<t,gt)>0;

M) =17Yt), o(t)=n"Yt); g :3%x0% - RY,i=0K |
functions; A=4(J,,M) isaset of continuously differentiable functions ¢:d - M, J, =[p(a)b],
o(t) = min{n(t), 7)), t0J, || =sup{e(@)|+dt):t0I}; Q

u:Jd -U. Q, isa set of measurable functions ViJ - V. AtV) s a NXN gimensiona matrix

function, continuous on J %V and conti nuoudly differentiable with respect to vV X
f:Jx0?’xU - R"

' are continuoudy differentiable

1 js a set of measurable functions

Next, the function satisfies the following conditions:

2
1) for afixed t0J the function F(t, %, %, 1) is continuous with respect to (%, %;,u) O™ xU

2
and continuoudly differentiable with respect to (x, %) 0O ;

2
2) for afixed (%, %,,u) O™ xU the functions f, are measurable with respect to t;
for an arbitrary compact KOO there exist Mk = const >0, L ()DLO,R), Ry =[0,) such that

f.i=12,

2
|f(t,X1,X2,U)|S mg, ;‘fx' (t’X:L’XZ’U)‘S LK(t)’ D(t,xl,XZ,U)DJXKZXU.

To every dlement U=, %, 8,U,V) OB =J2xOxAxQ, xQ,, t,<t,

differential equation

corresponds the

&)= A(t,v(t))&n(t)) + f(t,x(t),x(t(t),u(t))), (tl)D [ty ]

with initial condition
X(1)= (1), t0[p(ty)ty), X(ty) = X(2)

x(t) = x(t, ) 0O,t [ p(to) 1.t Ofat,)

DEFINITION 1. The function , is said to be solution

corresponding to the element HU B, if on ['O(tO)’tO] it satisfies the condition (2), while on the interval
[to ’tl] is absolutely continuous and satisfies the equation (1) amost everywhere.

DEFINITION 2. The element UB is said to be admissible, if the corresponding solution X(t)
satisfies the conditions q (to’tl’ XO’X(tl)) =0i=1K1,
BO

B

The set of admissible elements will denoted by
DEFINITION 3. The dement 4~ (to,ti,xo,u,v) 0 issaid to be locally optimal, if there exist a

number 0 >0 and compact set X 1O gych that for an arbitrary element HUB, satisfying
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& —to] +[E—t +[R — x| +[F -] +[ T - 7] +Supv(t) - V()| < 8

, the inequality
qo(to’tuio’)S q°(to,t1,x0,x(t)) is holds.
Here
1, w0
, o
f - 2|5 (O-f.(0
n gy TG = )] HEO-GO

f(t X, %) = F(t,x,%,,0(), f(t,x,x%,)= F(tx,%,u)  X(t) = x(t, 7).
The problem of optimal control consistsin finding alocally optimal element.
THEOREM 1. Let AOBy, t0(ab), i =01 po 4 jocally optimal dement; Yo = V() 0 (),
=0(t) (6. 1), there exist integer numbers m=z01i=12 such that Yo DWHH(H) ”m(ti))
% D(”mz+1(ﬂ)”7mz (ﬁ)); the functiorL ) is coptinuous at point to; the function f(w) = f(t,xl,x2~) is
continuous at points %o = (fos X $T()) @ = (o, X(Ve) %) @ = (1o, X(V0): 8 (%))
- (ﬁ,i(ﬂ),i(r(ﬂ))); the function 'Z‘(t) = At V(1) is continuous at points E) E a O
i=lK,rq’ OJ(JO), i=QK,rq; the function 3&’7(0) is continuous at point E.Then there exists a non-zero
vector = (ﬂo’K ’ﬂ'), T, <0 and solutions ‘/j(t), X(® of the system
{ﬁ(t)rw(t)f}[t] ~PE)F, [T HY),
§(t) = X(1) +W(a(t)A(O(t)E&L), tO[G, 5], w(t)=0, t>T,

such that following conditions are fulfi I led:

r
%w(v(t))fxz[v(t)]r?(t)ﬁ(t)dt IlIJ(G(t))A(G(t))@f(t)ﬁ,(t)dtZ

+ Nb)

fjﬁ (V) F, [YCOTEE)O(t )t Itﬂ(a(t)) A(o(t))&(t)
t)

2 +fzto) ﬂt)dt, D¢’DA;
t{lIJ('f)f(t X(1),X(T(t)), it ))dt_iw(t)f(t X(1),X(T(t)), WO D0,

A0 [s0A0km0)
A T(t)dt > 1 vidt  OvOQ,;

Q, = x(&) [AGFNE®) + T (@)1,
W) AG,) TAGRFIE) + T (@) - FIIEE) ¢ (o)l T (@) - T (@,)RE)
Q, = yp@IADHND) + T (@)
nQ, =-X(T) nQ, =x(f),
Here Q :((10 AN ):, 6 means that the corresponding gradient is calculated at the point
(§.E.%.X(E). f,[t]=1f, (LX), X(1(t))

Finally we note that the theorem formulated above are an analogue of theorem given [1]. This
theorem is proved, using formula of the differential of solutions with respect to the initial data and the right-

hand side [2], by the scheme described in [3]. The case, when v(t) is the piecewise continuous function, is
considered in [4].
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