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In the domain V = {z,t : 0 < t < T,—kt < x < kt,k > 0}, consider
a certain process {y,z,v}(x,t), the evolution of which in time and space is
described by a degenerate (presence of the orthogonal to the coordinate axes
characteristics) hyperbolic system of countable semilinear equations of the
first order
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where I ={i:i=1,2,...}.
Let us supplement the system (1) with boundary conditions
yi(—kt, t) = 7} (t, ys(—kt, )ser,, uM (), i € U I,
yi(kt,t) = 77 (6, ys (kt, t)sery, u® (), i € LU I,
zi(—kt,t) = v (t,u® (1), i € I, (2)
zi(kt,t) = v, u® (1), i € T,
vi(—kt, t) =72 (t,u®(t)), i € 1.
Here I, I5, I3 are the sets of indices defined as follows:
L ={iel, \(0,0) < -k}, I, ={i eI, \(0,0) >k},
Is={iel, —k < X(0,0) < k}.
These sets can be empty, consisting of a finite or countable number of elements.

Let them contain s, s2, s3 elements, respectively. Without limiting generality,
we can assume that s, so and s3 are equal to ¥y. We denote by u(™ (r = 1, 5)
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the control vector functions such that for compacts U"(r = 1,5), u(™ : R, —
U™ CR™, (ry € Ny).

Let the target function for y = (y1,¥2,.-.), 2 = (21, 22,.-.),
v = (v1,vg,...) be

T

J(u(l)a o ,U(5)) = /Go(yj(_kt, t)jGIlvyj (kta t)jefzvzj(_kta t)jEIv
0

zj(k:t,t)je[,vj(—kt,t)jel,t)dt+//G(y,z,v,t)dmdt. (3)
1%

We need to study the problem
min J(u .. u®), (4)

Vad
where by v,q we mean the set of admissible sets {y, z, v, u™"), u(® 43
u™® u®)}, for which, when choosing the controls {u("),u?) u(3) 4@ 4},
there exists a unique, generalised in a certain sense, solution of the problem
(1)-2) [1].

The peculiarities of problems for countable systems of ordinary differenti-
al equations and their applications are described in [4], the methodology
for solving such problems for hyperbolic systems are given in [1, 3], and the
problems of optimal control of hyperbolic systems are considered in [2].

For the proposed variant of the optimal control problem, the theorem of
fulfilling the necessary conditions of optimality is proved.

The variational analysis of the problem under study is based on the use
of variations that ensure smoothness of the admissible controls.
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OIITUMAJIBHE KEPYBAHHA I'lilTEPBOJITYHOIO CUCTEMOIO
3JITYEHHUX HAIIBJIIHINMHUX PIBHSIHb

Ompumano HeobxidHi Ymosy, OTIMUMAALHOCTIE 36004 ONMUMGAABHOZ0 KEPYEAHHA
BUPOIHCEHOIO 2INEPOONIUHONO CUCTNEMOIO SAITHNEHHUL HONIBAIHIUHUT PIBHAHD.
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