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Hexait D obmexena obaacth B R™ 3 mexero 0D, dim D = n, Q — meska
obmezkerna obsactb, 2 C D, dim 2 < n — 1. Posrianemo B obmnacti D 3ama4ay
snaxomkenns byukuiit (u(x; q(x)),q(z)), Ha gKUX GYHKITOHAT

I(q) = / F(a;u(, g(x)), q(x))dz 1)

D

pocsarae Minimymy B kaaci Gyunkuiit ¢ € V = {q|¢ € C*(D), v1(z) < ¢(z) <
va(x)}, i3 axux u(x, ¢(z)) 3amoBombHsie ipu & € D\() pIBHSAHHS 3 TapaMeTpom

E[ZA,J ), 0, +ZA Or, + Ao(@) + N ulw, ) = [, q(x)),

1,7=1
(2)
a Ha Mexi obsacri 0D KpailoBy yMOBY

i Ju(z,q(x)) - ()] =0. 3
Ctim[u(ea(e) — o(0) ()

IMopsinok ocobimBocreii koediuienris piBusauns (2) i kpaitosoi ymosu (3)
y Touni P(z) € D xapakTepusysatrumyTsh dbyuxmii s(6;, z): s(8i, x) = pPi(x)
mpu p(z) < 1, s(Bi,x) = 1 npu p(z) > 1, i € (—00,00), B = (B1,...,Bn),
p(x) = inf |z — z|.

2€Q

O3HAYMMO TIPOCTODH, B AKHX BUB4aeThCs 3a1a4a (1)—(3). Cl(v; B; a; D) — muo-
kuHa GYHKIf u: ¢ € D, 9Ki MaioTh HemepepBHi YaCTHHHI MOXiaHi B 0671acTi
D\Q surnany 0% |k| < [l], nna axux ckindeHHa HOpMa

llus v B3 DIl = Y [Jui; Bs a5 DIy, + (u;v; 5 a5 D)y,
|I<I)
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ae
llu; ¥; B a; D[ = sup s((a+ [k])y;2)[05u(P)| [ ] s(~kibi, 2),
PeD =1
OF =0k, Ok |kl =k + - + kn.

ITomo 3amaui (1)—(3) BBAYKAEMO BUKOHAHWMHA yMOBH:
a) xoedinienrn pisuauusa (1) A;;(x)s(8;, z)s(B;,z) € C*(v; 5;0; D),
Ai(x)s(pi, x) € C*(7; 850, D), pi > 0, Ag()s(po; ) € C(7; 5;0; D), po > 0,
Ap(x) <Ay 0 < A < 001 BUKOHYETHCS yMOBA PIBHOMIPHOI €JIITUYHOCT]

Crlel? < > Aij()s(Bi, 2)s(8, 2)6:&; < Calé]?,

i,j=1

6) dyuxuii f(z,q) € C%(v; 8;27; D), p(x) € C*F*(v; 3;0; D),
v = max{maxﬁi, II’IELX(/J,Z — 51)7 %}, oD e C2+a.

Teopema 1. Hexati das 3adawi (2) — (3) euxonani ymosu a), 6). To-
i icnye edunuii pose’asox sadawi (2) — (3) is mpocmopy C?T(v;B;0; D) i
CNPABIHCYEMBCA HEPIBHICTNDL

lw; v 85 0; Dll2ta < || f57v: 55 27; Dlla + [l 7; 55 0; D||24a- (4)

Sxwo f € C*(v;6;0; D), (Lo)(z) € C¥(v;B;0; D) i das 3adaui suronyro-
mouca ymosu a)-0), mo edunuti pose’asox sadawi (2), (3) 6 obnacmi D eu-
3navaemuces inmezpasom Cmismoeca 3 BOPENiBCHEON MIPOIO

u(w) = pla) + [ 2 dIE 0(©)) ~ (Le)(Ee
D
Heob6xizni i qocraTni ymMmoBu icHyBamus po3s’s3ky 3amadi (1) — (3) Bera-
HOBJIIOIOTLCS 33 JJOIIOMOIOI0 METORUKH mpari [1].
1. Hyxaeavcoxut 1./]., Hwaewn B.0O. BararoroukoBa Kpa#ioBa 3343498 ONTHUMAJIBLHOTO Ke-

pyBaHHs JJisi 1apabosivuHuX PiBHAHB 3 BHPO/KeHHsAM // Mat. meronu Ta (i3.-Mmex.
moss. — 2020. — 63, Ne 4. — C. 17-33.

OPTIMAL CONTROL IN A DIRICHLE PROBLEM FOR
ELLIPTICAL EQUATIONS WITH DEGENERATION

The problem of optimal control of the system described by the Dirichle problem
for the elliptic equation of the second order is studied. Cases of internal and
boundary management are considered. The quality criterion is given by the sum
of volume and surface integrals. The coefficients of the equation and the boundary
condition allow power singularities of arbitrary order in any variables at some
set of points. The necessary and sufficient conditions for the existence of the
optimal solution of the system described by the boundary value problem for the
elliptic equation with degeneracy have been established.
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