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THE DIMENSION OF THE SPACE SOLUTIONS OF THE DIRICHLET
PROBLEM FOR THE POISSON AND BIHARMONIC EQUATIONS IN
UNBOUNDED DOMAINS - I

Annotation. In this paper, we investigate the behavior of solutions of the Dirichlet problem for the Poisson and
the biharmonic equations in an unbounded domain. In studies of such problems there is a need of introduction of
additional conditions at infinity determine uniquely solutions of the studied problems. In the paper the dimension of
the space of solutions for the above mentioned task with additional conditions is calculated.
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Maremarnka sxoHE MAaTCMATHKAJIBIK MOICIACY HHCTUTYTHI, Anmatsr

HNEKTEJIMEI'EH OBJIBICTA ITYACCOH
7KOHE BUT'TAPMOHUAJIBI TEHJAEYJIEP YIIIH TUPUXJIE ECEDBI
INEINIMAEP KEHICTIT'THIH OJIIHEMI - 1

AnHoTanmmsi. By skyMeicTa mekrenvereH odmbicta [TyaccoH oHe OMrapMOHHAIBI TCHACYICP YIIiH upuxie
ecenTepiHiy memiMaepi seprrenreH. OceHAal 3eprTeyaep Ke3iHAe KapacThIPHUIBIN OTHIPFAH €CENTEPALH, MICIIIMIH
OIpMOHII AHBIKTAY YIIH IMEKCi3AiKTe KOCBIMINA MIAPTTHI CHT13y KOKETTLNr TybIHZaWapl. Kocwkimma mapter Oap
aTaJFaH €CCNTEPAIH MENiMi KOPCETINICH KCHICTIKTEPAiH OMIeMAEpi CENTEIIHTEH.

Tipek ce3aep: [lyaccon Teraeyi, OurapmMoHuasl TeHaey, Ou-Jlammac oneparopsl, Jupuxie ecedi.

Kipicne. [IudbdepeHrmanaplk TeHACYICP YIIIH THAHAKTHI METTIK CCCOTCPAIH KACHETTEPIH 3EPTTCY
TCOPHSUIBIK KAFbIHAH Ja, MaTEMaTHKa MCH MEXaHUKAHbBIH TYPJ KOJAaHOAIBI CCCNTEPIHIH KOCHIMIIANAPHI
(KonmaHy asiChl) YIMH A¢ MaHBI3ABI CKCHAIT Oenrii.

JKoraprs! peTTi 3/IUTHNTHKAIBIK TCHACYJIEP YIIIH MESTTIK €CENTEP TCOPHSICHHA MATCMATHKTED CPEKIIE
Hazap ayJapyna.

Mogenai momurapvonuanel onepatrop A" Tamaay eH amabiMeH, Gy OMEpaTop KOMAAHY aschi

TYPFBICHIHAH KBI3BIKTBL. 777 =1 ©Gomca - Oym Genrimi Jlammac omeparopel GOMBIN  TaOBLIAIEL,
3MEKTPOCTATUKAIBIK OPICTE MOTEHIMATAAPABIH TAPaTEIIyHl I1yaccoH TeHaeyiMeH CHIaTTamansy, /71 = 2
6oaca - O6ya Ou-Jlamiac onepaTopsl Aen araigaibl, MyHIal onepaToprnap »yKa IUIACTHHA MEH KaObIpInak
TEPOCITICIH CHIATTAWIBI, KE3-KSJITCH A1 JKaFJalblHAA CAHABIK TalgayAa KONTereH KOCHIMINAIapsl Oap
KyOatypaiaslk GopMynanapaa KOJAIAHbIIATbL.

Jlanmac  omepaTopel MCH JIAIUIACHAH CIICKTPIIK CHIIATTAMATIAPHIHAH AJIBIHATHIH HHBAPHAHTTHL
kenOciHeep Puman reoMeTpusChIHAa KeHIHCH KommaHsiaaael. Kybarypamsik hopMymamapasl HETI3ACY
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KE3IHAC MOJUrapMOHHAIBI TCHACYl MaHBI3Abl pen artkapaxel. byn skargaiima, C.JI. CoGones [1]
KOPCETKEHACH, TOIUrapMOHHAIbBI TCHACY AIH [ISKTEIMETreH IEIIIMACPIH Naiiaanany KaKer.

Amatina, tinTti Jlammac TeHAeyl YINIH A€ IMEKTENIMEreH (QYHKIMAIAP KIACCHIHAA MICTTIK €CENTEPIiH
JYPBIC TYKBIPBIMAAITYBI TOJBIK 3¢PTTCIMETeH [2,3]. DiumMnrukaisK oneparopiap YiiH KapacThIPEIIFaH
IICTTIK CCENTEeP JKOHC ONlapra KaThICThl mademvaaymap keiolp CobGomes-becoB Tummi [1] camvakxTsr
KCHICTIKTEpre KeHEHTyre MyMKIH 6OIa bl

IMextenveren ob6eumeicTa IlyaccoH TeHACYiHIH INCINMACPIH 3CPTTCY KOMAAHY TYPFBICHIHAH
KBI3BIKTBL OO TaObuianel. OCHHZAM 3¢pTTCYICP KE3IHAC KAPACTHIPBUIBIII OTHIPFAH CCCHTCPIIH
(Ilyaccon TeHzmeyl yunH) mmemimid OIpMOHAI aHBIKTAy YINH LIEKCI3AIKTC KOCBIMINA INAPTTHI CHII3Y
KQKCTTLUIITT TyBIHIANTBL.

MyHzaaii kockIMIIa mapTTap, d9ACTTe, (HPU3NKATA MAFBIHACHI OTC 30p, 30MMEPQENBATIH COYICICHY
maprtraps [4,5] aen atanaabl.

Brrapmonmans! koHE HOMUTaPMOHHUATIBI TCHACYJICP YIIiH JKa3bIKTHIKTA METTIK CCEUTEPAIH THIHAKTHI
TYKBIPBIMAQITYBl KOMIUICKC afHBIMAIbI (YHKISUIAP TCOPHICHIHBIH dmictepiMer [10-12] xymeictapaa
Kkepcetiai. Byim JkympIcTapaa JKa3bIKTHIKTA AHAJIMTHKAIBIK JKOHE TapMOHHAIB (DYHKUMSIAPIBIH
JKQUIIBUTAHFAH KJIACCHKANBIK HHTETPATABIK OpHETIHIH TeOprsichiHbIH Heridinae Hdupuxie, Heiiman, PoGen
JKoHe 6acka 1a meTTik ecentepAid [ puH QYHKUUACH KYPbUIIBL.

3eprreyiep KCHICTIK oameMi KemenmeMal OONFaH kargaina xypaeal 6omazast. [NomurapmoHuas:
TCHACYAIH Ke3 KCArcH oH »karbl yimiH Jupuxme ecebi Olpmonai memiieriHmiri Oemrim. [13-15]
JKYMBICTapAa KememmeMIl Imapaa mojwrapmMoHuansl TeHzaey yunH [Hupuxiae eceGimig  [pun
(DY HKUIHUSICHIHBIH JKaHa OPHETT alKBIH TYPAC KYPHLIIBL.

[17,18] sxymeicTapeiEa kenemmemal Oipiik mapaa [Tyaccon Teraeyi ymin Helivan ecebinig I'pun
(PYHKIMSACHIHBIH 6PHET] ATBIHIBL.

[16] »xymbIcTa KOMOMIEMIl MIAPAA TOIUTAPMOHUAIB TCHACYJICP YLIIH OPTYPIl MICTTIK CCCIITSPAIH
MICINMIUTITIHIH IAPTTaPBIH Tady MACEIEIePl 3CPTTCIITCH.

IMlexTenvereH oOBIIBICTAPAQ SJUIMIOTHKANBIK TCHACYJICP VIIIH MICTTIK €CENTEpAl 3ePTTeY ©3CKTI
Mocene GOMBII TabbLIa,IbI.

[Mexremmeren obpiibicTa Jlammac TeHACy1 YINIH THSHAKTH MICTTIK €CENTiH 0ap eKeHAIrl OyphIHHAH
Oenrimi. Ocwiran opait [5] monorpadumsiceiHaa 3ommepdenpATIH COYICICHY IHApTTapbl KENTIPLITCH.
[2,3,19] »xymeicTapsiaaa aepbec TyBIHABLIEL AudHEPCHIMANIBK TCHACYICPIIH KeHOIp KiIacTtaphl YITH
IICINIMIUTIK CYPaKTaphl 3¢PTTEIICH.

OcCBI >KYMBICTBIH HOTIDKETICP] IEKCI3AIKTEC KOHBUIATHIH KaHAAH Aa Olp MHTETPATABIK MAPTHL PETIHAS
0onaThIH CaaMaKThl KCHICTIKTI CHTI3yMEH ThIFbI3 OaiinaneicTel. byn sxymeicra Ilyaccon tenmeyl meH
Ourapmonuansl TeHACYJICp yurH Jupuxie eceOiHIH CAIMAKTHL INCHIMICP KCHICTITIHIH emeMacpl
ecenrresninred. CoHBIMEH Katap, OyJ1 »KYMBICTBIH Tarbl OIp €PEeKINEINIri, KYpbLIFaH OMICTEP KEHICTIKTIH
affHBIMAJIBI CAHBIHA KOHE AnDPepeHIHATIIBIK TCHACYIIH PETTIHE OalIaHBICTH €MEC.

Byn - sxymbicTeie Gipinim OGemimi. Ocbl OemiMAe MEKTEIMETeH OOJBICTa KOMONIIEMIl CaaMaKThl
keHicrikre Jlamrac omeparoper e3eriniy epueri kepcetiaeni. Jlammac texupeyl ymie dupuxie eceOiHe,
MICKCI3AIKTE KOCHIMINA MAPTHI Oap, MCIIMAC) KSHICTITIHIH 6IIIeM] €CEeIITCIHE .

1 IexTenmereH 00JbICTAFBI KOMOIIEMII CAMMAKTBI KeHicTikTeri Jlamnac omepaTtopbIHbIH
eseri

2 n "
By Gemmae mekTeaMercH Qc R" obnbicoinmars Jamiac OIICPATOPHI YILIH MICKAPAJIBIK CCCITCP
3CPTTCICI.

Koopauuart 6ac mykreci 6ap (G xommaxTTeiy chpThinaa Jlamac Teraeyinin
2,

Au(x)sza—?zo, xeQ=R"\G )
=l ax,‘
#(X) wemmimi 3epTTENEAi.

Keneci Genrineyai eHriseHik:
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C 80 (Q) — Q2 -nare kommakr Tyreips 6ap C * (Q) KCHICTITIHCH albIHFaH (YyHKIMSUIAP KSHICTIT,

1 o o L
W2 (Q) sopmack! Goitsramma OO(Q) TOJBIKTHIPYBIHAH QJIBIHFAH (YHKIMSUIAP KCHICTITI, HOpMa

KEJICC1 TYPAC AJIBIHFAH
2 ou ou
[m— j (Va| + | yax | Vuz(a—x],...,a),

o1
Wz(Q) — OKOFapblAarsl HOpMa OOMWbIHINA CSO (Q) TOJBIKTHIPYBIHAH ajbIHFAH (yHKUMSLIAP
KCHICTITI;
W > 10e (Q) —xesxemren O = {X eR": x‘ < R} mapsr  ymin  U(X) € T/Vzl (QNOR)
HIAPTHIH KAHAFATTAHABIPATHIH u(x) (yHKIHSIAP KCHICTIT,
o 1
Wz,loc (Q) - u(x)| 0 = 0 MIAPTBIH KAaHAFaTTAHABIPATBIH U (x) € VVvZI.loc (Q) GbyHKIUsIIAp

KCHICTIT,;

D, Q)= [[Vuf dx, D, Q)= [ p*Val d, @)
Q Q

MYHJIAFbI n>?2, p:|x|:w/x12+...+x,f, ClERl.

Keneci nemma opeiaaanast.
Jlemma 1.1. u(x) dyHKumsCH Da (u,Q) < 00 MmApPTHIH KaHAFATTAaHABIPAThiH () OB IBICHIHAAFEI

Au(x) =0 tenneyinin memivi 60acen. Onaa 7 2 3 ywin u(x) (YHKIMSCHI YIIIH KEIeCl OpHEK

o)

u(x)=Px)+C,I'(x)+ ZC +u,(x), (3)

J
OpbIHAATAAbI, MYHIATbI P(.x) - ,uepe;xem do =-ACH TOMCH Kel'ﬂ\/IYH.IeJ'IlK

d =max{1;1- a;n},

1
=20,

cepanviy 6emix ayoanvt, C,,i =0,1,..,n— xeiibip mypaxmouiap, ul(x) Qynxyuacel yuin xeneci

2-n
l - Jlannac onepamopuvinviy ipeeni uiewivi [4], O, — R" -0ezi 6ipnix

bazanay opwiHOaasL:

—n-ly
0%y (o) < b, Jn ", “
Y = (71, 729"'971/1)9 Vi> i = 1,...,7’2 - oymin mepic emec canoap,
0

b, = const, 0, =(6x],...,6xn), 6xj =a—, j=1..,n.

Xy
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