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dz 
(1) L[z] E EX--A(+- 

T 

d 

K(z,t)z(t)dt=B(z):)u 

with the Initial conditions t(O) = 21 and the functional 

J 1~1 = 3 [a* (t) C (t) z (t) + i z* (t) Q (t, s) z (s) ds + u* (t) Hu] dt, (2) 
0 0 
WbO, Qk tbo, H(x)>o, det AW#o 

Let us consider the system of integral-differential equations 

where 0 < E Is a small parameter, .4 (z), K (2, t);B (I), C (I), H (=) and Q (G 2) 
are kr.own matrix functions (c?, Q and H are symmetric matrix functions), and 
b Is an n-dimensional constant vector. 

Let us pose the problem (0) of finding the control U = U (x) such that 
for 0 < E < c0 (where c,, 1s sufficiently small positive number), the equa- 
lities 

lim zs (2) = 0 for x-+00, J [u] = min for e-+0 

will be satisfied. 

Let us consider the system of lntegra? equations 

-& [bl = A (z) u + 5 K (2, t) u (t) dt = B (z) w (I) 

0 

and the functional 

(3) 

00 

J [w] = $ [v* (t) c (t) TV (t) + { v* (t) Q (t, s) u (s) ds + w*Hw] dt (4) 
0 0 

Let us pose the problem (D,) of flndlng the control m(x) such that the 
equalities 

lim u (2) = 0, J [w] = min 
- 

will be satisfied. 

Henceforth we shall designate Do as degenerated with respect to the prob- 
lem D, and the problem, D to be perturbed with respect to the problem Do. 
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Let mc= e(x) be an admissible control for which 

L, [ql = B (4 ~0, Z(z)=Wo(4-w(m), p1(4 = q (4 - ” (4 

and let R(x, s) be the resolvent of the kernel A-‘(x) X(x, t) . Then 

-h I~(41 =B(4 l(4 

J bol = J b + lb41 = J [WI + J 11 (41 + 

+ 2 3 [P* (4 c 0) ” (d + s P* 0) Q (t , 4 u (4 ds + 1* (4 H (t) w 1 dt (5) 
0 0 

and the function 

P (4 = ‘s R ( z, s) A-’ (s) B (s) 1 (s) ds 

0 

satisfies the system L1 [p] = B (cc) I (ST). We have 

p* (2) = i 1* (s) R, (I, s) ds 

0 

and 1 (x), and A0 n,s) t 
are conjugate vectors relative to the vectors p(w) 

Is a known n X n matrix function. 
Here, p*(x), 1* x) 

Theorem 1. Let the system of Integral equations 

L, 14 = B (4 a (4 

have the solution u(x) such that 
co 

lim u (5) = 0, 
s 

v’ (t) v (t) dt < + 00 
l+DC0 

0 

Then the function w (z) = - H-1 (2) B* (2) a (2) will be a unique optimum 
control where 

u (z) = - B*-’ (z)~I?, (t, z) [C (t) v (t) + ‘5 Q (t, s) u (s) ds]dt (6) 
x 0 

Proof . Let us assume now that the optimum control for the problem 
&, has the form 

w (z) = - H-’ (z) B* (r) a (2) 

We have 
03 t 

i [P* (t) C (t) r~ (t) + i P* (t) Q (1, s) u (s) ds + I* (t) H (t) w (t) ] dt = 

0 0 

co x 

= 1 (5 l* (4 R, (t, 4 ds[C (0 u 0) + i 6 0, s) v (4 ds] + I* (t) H (t) w (t) } dt = 

0 0 0 

= J l* (3) {y % (t, s) [c (t) ZJ + ( Q (t, s) u (s) ds] dt -B* (s) a (s)} ds E 0 
0 s Q 

men it follows from (5) and (6) that the m(r) will be optimum Control. 

Let us say that the n X n matrix function A(X) satisfies the condition 
(s) If for all x),0 the Inequality 
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‘A l-4 (4 + A* (41< - aE, c 0 (a = co&, a > 0) 

is valid. 

Lemma 1. If the matrix function ,4(x) satisfies the condition 
(S) then for all r>, s>,o for the fundamental matrix 

w, (5 s) IW, (s, s) = &I 

of the system of Equations 

the Inequality 

ey' = A (2) y 

l,ws(Z,s)llBKe=p-a(:-s) (K = const) 

Is satisfied. 

Let us consider the system sZ'(z,s) = A (x)n (x,e) wlti the Initial con- 
dition of the form n(0) = &-u(O). On the basis of Lemma 1, for all r,O 
the Inequality 

-ax 
lln (2, s)IIdGexp-7j-- (K, = const) 

will be valid for TT(X, E) . 
By means of the substitution 

2 (x, 4 = 0 (4 +n (2, e) + eE (5, e), 24 (I, e) = w (4 + erl (2, e) 

we reduce the system of equations (1) anic the functional (2) to the form 

L [El = B (2) q (x) - u’ (x) + 1 K (x, t) $ n (1, e) dt (7) 

E (0, e) = 0 ’ 

where 

J !ul = J b + eql = J bl + eJ hl + Jo (e) + JI (e) 

J, (e) s 2 T IX* (t, e) [C (t) u (t) + { Q (t, s) a (s, e) as] dt 
0 0 

JI (4 = 28 5 Lb 0) E 0) + w* 0) H 0) r) 0) 1 dt 
0 

As (t) zz v* (t) C (t) + (‘9 (s) Q (t, s) ds + rc* (t) C (t) + i n* (t, e) Q (t, s) ds (8) 
0 0 

It is easy to see that for Sup (IlC (z)IjIIulj[l Q (z,e)n<C, = const the integral 
I, (El -0 as e-0. 

Let v, (2,s) Iv, (s,s) = f&l satisfy the system 
I: 

dy 
e x-A (4 Y + 

s 
K (2, t) Y 0, 4 ds, SE D,oa) 

* 
where a Is a certain parameter. Then the function 

z 

5 (x, e) = i V, (x, s) f B (s) q (s) ds - 1 Vs (2, s) $ 

(I 

[s 
K (s, t) Pdt - u’ (s)] ds (9) 

0 0 0 
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satisfies the system (7) and the Initial condition 5(0, E) = 0 . 

Let the function n(x) satisfy the system 

X 

IV* (4 H (4 q (4 = -4~ (2) {\ VL (2, 4 f3 (4 q (4 ds - 
0 

- Vs (r, s) f c K (s, v) SC (v, E) dv - v’ (s} 
l 1 I ds 
0 0 

(10) 

Then there results from (8) and (9) that J,(E) = 0 . Thus th,- following 
theorem Is proved. 

Theorem 2, 
tions 5(x, c) 

If the system of equations (7) and (10) has the solu- 
and n(x, E) such that 

co 

lin1 E (b, 8) = 0, 
s 
E* (t, a) E 0, 8) dt < + 00 

0 

then for 6 + 0 the function U(Z) =w(I)+ eq (z, E) will be a unique optimum 
control of the perturbed problem D 

In conclusion, let us note that the idea of the present paper is applica- 
ble for more general systems with aftereffect [4]. 
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