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O HeeMHCTBEHHOCTHU peIIeH’sl OJHOPOJAHOII KpaeBoil 3aaa4m /I
ypaBHEHUs TEIJIOMIPOBOJHOCTHA B YTJIOBOI1 obJiacTm

B crarpe paccmorpena omHOpOIHAS KpaeBas 3a/1ada I yPABHEHUS TEIJIOMPOBOIHOCTH B BbL
cs yrioBoit obnactu. C OMONIBIO TIOTEHIUAJIOB [IPOCTOrO CJIOs ITOCTABJIEHHAS 3aJlada CBEIeHa
BOJIBTEPPOBOMY MHTETPAJIBLHOMY YPABHEHHUIO BTOPOro poaa. [loytuennoe nHTErpaibHOE yPaB ie
¢ MeTosioM peryssipusanuu. C 3TOH HeIbIo BhIIEIEHA XapAKTEPUCTHIECKAsT YACTh NHTEDP %

CTaBJICHO €T'0 peIlleHune. HpI/IBe,Z[eHbI OII€HKa 11 PE30JIbBEHThI YPaBHEHUA C
JIJIsl OPPAHUYEHHOCTH €r0 PellleHnsi. SIBHOE MpeJICTaBJIeHNEe PENEHNs] yPaBHe BIM $IJIDOM IIPU-
BOJUT II€EPBOHAYAJIBLHOE MHTErpajbHOE ypaBHEHUE K yYpaBHEHHIO BoJbT ro poa co caaboit oco-
OGEHHOCTHIO, KOTOPOE UMEET eJNHCTBEHHOE pertenne. Pererne 3anmcano B it popme. [lokazamo,
YTO MMOCTABJIEHHAS OJIHOPOJHAS KPAeBas 3a/1a4a UMeeT HEHYJIEBQE DEIleHHe YHOCTBIO JI0 TIOCTOSTHHOT'O
MHOXKHTEJISI B KJIaCCe CYIIeCTBEHHO OMPAHNYIEHHBIX (DOYHKIUI

€IUHCTBEHHOCTU DEINEeHUA IJId TIOCTaBJICHHON Kpa,eBOfI 3ada49U.

Karouesvie crosa: KpaeBasl 3a/1a4a, YPaBHEHNE TEILIOIPOBO,
Teppa BTOPOTO pPOJia, XapaKTePUCTUIECKOe yPaBHEHNUE, METO,

1 Iloc

PaccmarpuBaercs 1epsast KpaeBast 3a/1a4a
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(mt)?

e w20 y(r)dr

mz(t—r)2

1?2  p(r)dr = —ku(t). (6)
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o) = 5o /m /0 ST - 2aﬁ/0 N

Takum ob6pasoM, ecau Haiigem dyukuun v(t), ¢(t) us cucremst (5)—(6), To, moxcrapias ux B (3), MOLYIAM
perienne 3agaan (1)—(2).
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Takum obpasom, ypaBHerue (8) npumMer Bui
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Teneps Haiigem u(t) u3 npejacrasienus (3):
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U BBOJIsI HOBYIO (DYHKITHIO
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Ncnonws3ysa coorHOMmeEHNE
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3 Pewenue UHMESPANDHO20 YPABHEHUSA

Cunrast BpeMEHHO [IPaBYIO YacTh ypaBHeHus (15) U3BeCTHOI, HAlIEM €ro pelleHne, T.e. PellleHre XapaKTepu-
CTHYeCKOro ypaBHeHus. AnasorndHo [3; 174] unrerpasbHoe ypasHenue (17) cBeieM K yPaBHEHUIO ¢ PA3HOCTHBIM
AapoM. st 3TOro mpomsBesieM B HEM 3aMEHDI:

a\21 a\21 a \2dm
() () b () .
2m/ t T 2m/ T 2m 7'12 (20)
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HOJTy 9UM
( a )2 1 mo [ a®2my/m 2Bm3 72 , mt 11 |
—) =] - expi —m
21\am) 4 av/m Jo, om3td?q @® (1o —t1)3/? P 1
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h faltr) = fo [(2“ (23)

Takum obpasom, JoKa3aHa
Jlemma. VIaTerpansaoe ypasaenue (15) skBuBasie
Obimee perreHne MHTETPAIBHOIO yYPaBHEHT

OJIUTCsI K YPABHEHUIO (22) ¢ Pa3HOCTHBIM SIZIPOM.

(p3(t1) = (tl) T(tl — 7'1)f3(7'1)d7'1 + C, (24)
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N DD

(t1), ompenemnsiemoe dopmysoit (24), GBLIO JOCTATOUHO OrPAHUIEHHBIM, ITOOBI
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.o o o o0
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YEHHDBIM, T, VJIOBJIETBOPSIET OIEHKE
C 1ig/~1
g
r, = const. Hyxuo ormeruts [1], uro pesosbenTa r(—t) MHTErpaJbHOrO ypapHenus (18) yoBierBopsier
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nJI
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4 Kaaccor eduncmeenmnocmu peuwsenus 00nopodroti kpaesoti 3adawu

Hcmnonsayst coornomenus (7) u (3), 3ak/odaeM, 9To ofHOpoaHast 3aa49a (1)—(2) uMeer HApALY ¢ TPUBHAIL-
HBIM PEIICHHEM M HETPHBHAJBHOE PEIICHHE ¢ TOYHOCTHIO JI0 MOCTOSHHOTO MHOMKUTENA B KJIACCE CYNIECTBEHHO
OrpaHUYEHHBIX (DYHKIMH ¢ BECOM, KOTOPBIL OLPEE/IAeTCsT CAAYIONM 00Pa30M:

(x4t u(z,t) € Loo(@), Te. u(z,t) € Loo(G; (x4 t/2)71).

VI3 M3JI03KEHHOTO BBIIIE CJEJYET, UTO KAGCCH, €OUHCMEEHHOCMY I TpaHu4HOl 3a1aan (1)—(2) onpegesnsi-

I0TCST CIIEJIYIOIINM YTBEDIK ICHIEM.
Teopema. Kitaccamu eJJWHCTBEHHOCTH PeIIeHHs Jist TpaHndHoil 3a1a4du (1)—(2) saBisorc
Lo, (G; [l ¢ t(1+a)/2]—1) .
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M.T. KocmakoBa, M.I1. Pamazano okereBa, A.A. XaiipkyoBa
BypheIThIK 0bJIBICTAF TKI3TIIITIK TeHJey YIIiH
OipTeKTi ImeTTiK ece I3 eMecC MIelIiMi TypaJibl

Maxkasiana TyblHIaaFaH OYpPBIIITHI Ta JKBLIYOTKI3MIIMTIK TeHJeyl YIIiH 6IpTEKTI IIeKapaJiblK, ecerl

i1 KaDALThI MOTEHITNAIIAD KOMEriMeH eKIHII TEKTi IICEeBI0-BOJIbTEPP
BIHFAH MHTErPajbIK TeHiaey perrey oicimen merriai. Ocbl Max-
caTTa MHTErPaJIJIbIK, TeHIeYIi BIK 66T afKbIHIAIbI. AJTBIHFAH MHTErPAJIIBIK TEH Iy i H 63€eri
aWBIPBIMIBIK, TEHJIEyTE JIBI JIEMMa, JOJICJIJICHII, OHBIH, MIENNMi Ka3bLIAbl. ©3eri afbIpBIMIBIK,
0OJIATBIH TEHJIEYIIH Pe30NMbBEHTACHI VIINH OaraJiaybl KOHE OHBIH, IENTIMHIH, IIIEHeJINeH/ K IIIapThl KeJITipii-
Ji. ARBIDBIMJIBIK eNIMHIH affKbIH TYPJICH/IPYl aJFalllKbl HHTEIPAJIJIbIK TEHJIEY/I, »KaJIFbI3
mrertimMi 60IaThIH Kirrestiri 6ap ekinmi Tekti Bosbrepp Temmeyine kerripmi. [lemrimi omepaTopiibik
AH OipTEKTI MIETTIK ecen aHbIKTAJIIbI, CAJIMAKTHI el ireH (OyHKIUAIAP KIACHIHBIH,
TeiHri 1oJIe/IIIKIIeH HOJIIK eMec IIenriMre ue 6oJaThbiHbl KopceTiimi. Koibuiran
IIMJIEP/IIH YKAJIFBI3AbIK KJIAChl AHBIKTAJIIbI.

KapacThIPLLIIbl. KolbLiran ecerr
WHTETrPAJIIBLIK TeHJIeYiHe KeJTipi

. Kosmakova, M.I. Ramazanov, A.S. Tokesheva, A.A. Khairkulova

the non-uniqueness of solution to the homogeneous boundary
value problem for the heat conduction equation in an angular domain

The article deals with the homogeneous boundary value problem for the heat equation in a degenerating
angular domain. Using a simple layer potentials the posed problem is reduced to pseudo-Volterra integral
equation of the second kind. The obtained integral equation is solved by the method of regularization. For
this purpose the characteristic part of the integral equation is allocated. Non-applicability of the method
of successive approximations is substantiated for its solving. We have proven the lemma on reducing the
obtained integral equation to an equation with a difference kernel and have written its solution. We give
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an estimate for the resolvent of the equation with a difference kernel, and the conditions for boundedness
of its solutions. The explicit representation of the solution to the equation with a difference kernel leads
the initial integral equation to a Volterra equation of the second kind with a weak singularity, which has
a unique solution. The solution is written in the operator form. It is shown that the posed homogeneous
boundary value problem has a nontrivial solution up to a constant factor in the class of essentially bounded
functions with defined weight. Classes of uniqueness for solution to the posed boundary value problem are

1 Tikhonov A.N., Samarskii A.A. Fquations of mathematical physics, Moscow: Nauka, . 734.
Z

2 Gradshtane 1.S., Ryzhik .M. Tables of integrals, sums, rows and produscts, Mosc
p- 1100.
3 Dzhenaliev M.T., Ramazanov M.I. Loaded equations like differential equati nces,

Almaty: Gylym, 2010, p. 334.
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