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Abstract.

Necessary conditions of extremality are obtained in the form of Euler’s equation, the
condition of Wierstrass-Erdmann and transversality condition. The condition in the initial
moment unike the early known condition, contains a new member.

Let J =[a,b] beafiniteinterval and O 0 R" be an open set; the function f(t,x,,X,,X;,) IS
defined on J xOxOxR" and satisfies the following conditions: for aimost al t[1J, the function
f iscontinuously differentiable with respect to(xl,x2 ,x3) for each fixed (xl,x2 ,x3) 00 xR", the

functions f,f ,i =123 are measurable on J; for arbitrary compacts K 0 O,V O R" there exists

Ty
the summable function m,, (t),t 0 J, such that
|f(t,x1,x2,x3)|+§1

Further, let © be a set of absolutely continuous functions x(t)00O,t0J, satisfying the condition
§t) <const. &t)>0,t0J is absolutely continuous function satisfying the conditions 1(t)<t,
&t)>0; ¢(t)0O, tD[T(a),b] is piecewise continuous function with a finite number of
discontinuity points, satisfying the conditon cl{q)(t):tD[T(a),b]}DO; a,,a, 00 are fixed

points.
Let us consider the variational problem

I(z):tjlf(t,x(t),xto(r(t)),)&t))dt -~ min, z=(t,,t,,x(D)OA=J?x0,
) ()

f (D] <My (1), 0(t,%,%,,% )03 x K2 xV.

X(ty) =ay, X(t,) =4,
where,
. ()= {cb(t),tm[r(a),to),
° x(t),td[t,,b].
DEFINITION1. The element z[O A is said to be admissible, if the condition holds. The set of
admissible elements will be denoted by A, .

DEFINITION2. The element 7 =(t,,t,,X(0) 0 A, is said to be locally extremal, if there exists a
number & >0 such that for an arbitrary element z[ A, satisfying

It —to| [T —tl\+ngx|i(t)—x(t)| <5

the inequality (&) <1(z) holds. Variational problem consists in finding locally extremal
element.
THEOREM1. Let Z[O A, bealocally extremal element,

t, O(ab), t, 0(abl,y, =y(t)O[ .t}
And there exists the finite limits: &), &), W), . [L°], . [§'];
ul)m f(w)=f;, 0wl R-x0% i=12 o, :(i;,ao,q)(r(fo‘))), R :]—oo,fo];
lim f(w)=f,, 0OR; x0?, w; = (f,X(t,).X(x(t, )
0w
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Then the following conditions are fulfilled:
1) for almost all  t O,

F It =, 05 +jo(i1[s] SX(US)T, V(SN s))ds,
where x(t) is characteristic function of interval [t~ot~1] y(t) is the function inverse to t(t),
flt] = F(t.x(1). % (x(1)), &)
2)ifat poin tO(1,,t )thefunction FX3[t] has the one-side limits, then
f It ]=F,[t];
3)
f IR 1%t ) < fy + 1K),
{i [E1%E )= 1,

THEOREM2. Let 70 A, bealocally extremal element, T, O[a,b),t O(a,b),y, O[t;.E);
and there exist thefinite limits % "), &T"), ®&"), f [T 1, f %]

lim f(w) =17, 0OR! x0%,i =12 w; = (§.20.0(x(%, )

ooim, [T -l = 1) @ OR; %02 1212 6 = (v X(vo ) (K}
lim f(w)=f;, @OR x0?, & = (5. %(§).X(x(t; )
00— 003
Then the conditions 1), 2) are fulfilled and, moreover,
4)

{f;mi&mz fr+ 1RE),
LITIERE )< 1)

THEOREM3. Let ZO A, bealocally extremal element, t, 0(a,b), t, O(a,b),y, O(t,.t)
and the assumptions of theorems 1,2 are fulfilled. Let, besides:

fo + ff&ﬁ; )=1f, + fl_&ﬁ)_)z f,, f, =1, =1,

%t )=%t)=% KL )=%KL)=%

Then the conditions 1) ,2) are fulfilled, and

5)

LG 1% =1,

LG 1% =1,
REMARK.  Assume that the function t) is continuous at point t,, the function ¢(t) is
continuouson [ t(a),b] ;thefunction f(t,x.x,,x3) IScontinuous at points

(.30 0((H)). (Vo X(Vo.a)) (Vo X(vo)0(5)).  (E.X(E).X((T)):
#t) iscontinuous at points t,,t, . Thenitisclear that in Theorem 3

% =%1) #=%%)

fo= FLH T+ (F (V0 X (Vo )30, & Vo)) = F (Yo X(¥o )0(T ). & Vo NRE),
=181, f IG1="00%], fIE1=FI%].

These theorems have been proved in standard way [1], and are based on necessary conditions of
optimality [2].
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