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AHHoTanusa. B Hacrosiueli pa6oTe M3yuyaloTCcs CBOUCTBA pelleHHWH HEOmHO-
ponHoro ypasHeHusi Illpémunrepa Au — c(z)u = h(x), rme c(xz) > 0, h(x) —
JIOKaJIbHO-HernpepbiBHble 10 [€1baepy (QYHKLHM, NPH BapHalWH MOTeHLHasa daH-
HOTO ypaBHeHHs ¢(x) Ha KBa3HUMOMAENbHBIX PUMAaHOBBIX MHOrooGpasusx. B mpen-
CTaBJIEHHOH paboTe MOJyUYeHbl TOUHBIE YCJOBHUS, MPH KOTOPBIX PA3PELIHMOCTb Kpa-
eBBbIX 3a[ay JJisl HeogHOponHoro ypaBHenwus LlIpénunrepa Ha M coxpaHseTcs mpu
HEKOTOPHIX M3MeHEHHUsIX Kod(pdHuLHeHTa ¢(x).

KuroueBble ciaoBa: HeonHoponHoe ypaBHeHue lIpénunrepa, kKpaeBble 3ana-
YM, KBA3WMOJEJbHOEe PUMAHOBO MHOroo6pasve, BapHallus MOTeHIHana, L-To4HOe
MHOroo6pasue.
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MATEMATHUKA 1 MEX AH U K /A 5

BBenenue

B nccnenoBaHusx mocaeqHUX NeCSITUIETHH HepelKo OTMeuasach CHJbHAs CBS3b MEXIY
KJIAaCCHUECKHUMH Tpo6JeMaMy TeOpHH (PYHKLUHH U TeopHel pellleHHH 3JIHNTHYEeCKUX ypaBHe-
HHH B YaCTHBIX NTPOU3BOJHBIX BTOPOTO MOPSIAKA, K NpUMepy, ypaBHeHus Jlannaca — Besnbrpa-
MH U cTaluuoHapHoro ypaBHeHus llIpénunrepa. JlaHHas npoGseMaTHKa Hallljla CBOe PAa3BUTHE
B paboTax TaKHUX POCCHHCKUX U 3apyOexkHbIX MaTeMaTHKOB, kak M. Anpnepcon, A.A. I'puro-
pesid, C.A. Kopoasbkos, A.I'. Jloce, E.A. Mazena, B.M. Muksawokos, M. Mypata, H.C. Ha-
nupawBuay, . Cynanusan, B.I'. TkaueB u psima apyrux aBTOpOB.

B coBpemeHHOlH MaTeMaTHKe H3yueHHe pellleHHH ypaBHEHHH B YACTHBIX MPOHU3BOIHBIX
Ha HEKOMMAaKTHBIX PUMAHOBBIX MHOT000pPA3HsiX OXBAaTblBaeT NOCTATOYHO BECOMYIO YacTb HC-
cnenoBaHui. IcTOKH naHHOH npo6/eMaTHKKU BOCXOAAT K KJIACCH(UKALUMOHHOH TEOPUH HEKOM-
MaKTHbIX PUMaHOBBIX TOBEPXHOCTEH U MHOr000pasvil, OCHOBAHHOH Ha H3y4YeHHH HEKOTOPbIX
(YHKIMOHA/NBHBIX KJIaCCOB HA NaHHbIX FeOMeTPHYeCKHX 00beKTax. JlocTaTouHO MosHOe mpej-
cTaB/ieHHe 06 UCTOPUM Pa3BUTHS U COBPEMEHHOM COCTOSIHMM NaHHOH HayYHOH 06/1aCTH MOXKHO
TMOJIY4HTb, HATIpUMep, U3 pa6oThl [12]. BaxkHbIil Kace 3anay JaHHOrO Hay4YHOTO HaNpaBJIeHHs
CBsI3aH C TOJyuYeHHeM TeopeM THNa JIMYBH/JIS O TPUBHAJNBHOCTH MPOCTPAHCTBA OrpaHHUEH-
HbIX pelLIeHUH HEKOTOPhIX 3JIMITHUECKHX YpaBHEHHH Ha PHMaHOBOM MHoroot6pasuu. Tak,
KJlaccuueckas (hopMy/aupoBKa TeopeMbl JIMyBHJIS YTBepXKIaeT, UTO BCsKas OrpaHUYeHHas
rapMoHHuYecKast (yHKUHs B R" sBJseTCS TOXKIECTBEHHOH MOCTOSTHHON ([IBYCTOPOHHSS Teope-
Ma JluyBuins).

Ilpyroii Kjacc npoGJyeM CBsi3aH C U3y4eHHeM BOMPOCA O Pa3pelIMMOCTH Ha HEKOMIIaKT-
HOM PHUMaHOBOM MHOroo6pasuu 3anadd Jlupuxje 0 BOCCTAHOBJIEHHH peILeHHs] HEKOTOPOro
SJJIMITHYECKOTO YPAaBHEHHUSI 110 TPAHUYHBIM JaHHBIM Ha «0€CKOHEYHOCTH» U JAPYTHUX KPaeBbiX
3anad.

MoKHO 3aMeTHTb, UTO caMa MOCTAHOBKA KPaeBbIX 3a1a4 Ha HEKOMMAKTHbIX MHOr000-
pasusx MOXKeT OKasaTbCsl MpobjeMaTHuHOH. B psnme ciayuaeB (Hampumep, Ha cepHyecKH-
CHMMETPHUUHBIX, MOJEJbHBIX, KBAa3UMOJEJIbHBIX MHOI000pasusix) TeoMeTpuiecKast KOMIaKTH-
(uKanus MHOr00Opasusi TMO3BOJSIET OCYILIECTBUTb MOCTAHOBKY KpaeBbIX 3a1ay, B UaCTHOCTH
3ajaun JlupuxJje, Tak ke, Kak U B OrpaHHYeHHBIX obsactax R"™ (cm.: [3;6;7;11;15;16]).
B ocrasbHBIX CHTyalMsX OJHHM M3 BO3MOXHBIX CIIOCOOOB pelleHHs YKa3aHHOH MpoGJeMbl
SIBJISIETCS] TIOAXOJ K MOCTAHOBKE KPaeBBbIX 3alay, OCHOBAHHBIH Ha BBEIEHHH KJACCOB 3KBH-
BaJIeHTHBIX Ha MHOroo6pasuu (yHKUHHA. OH MO3BOJIMJ OCYIIECTBUTb TOCTAHOBKY KpaeBbIX
3aja4 Ha MHOroo6pa3ud B OTCYTCTBHE €CTECTBEHHOH reOMeTpPHUeCKOH KOMMAKTH(HKALHH H
[I0Ka3aTb psifi BaXKHbIX CBOHCTB pellIeHHI KpaeBbIX 3ajau AJs JMJIANTHUECKHX YypaBHEHHH,
TaKUX KaK MPUHIMIT MaKCUMyMa, TeopeMa CPaBHEHHS M TeopeMa eIHHCTBeHHOCTH (cM. [9]).

3a nocsennue roael A.I'. JloceBbIM U ero y4eHHKaMH ObLIO OMYyOGJHUKOBAHO MHOXKECTBO
paboT, MOCBSILIEHHBIX BOMPOCAM CYLIECTBOBAHHS W aCHMIITOTHUECKOTO MOBEIEeHHs pelleHHH
Pa3JIMUHBIX JIJIUNTHYECKUX YPaBHEHUH W HEPaBEHCTB Ha C(hepUUeCKH-CUMMETPUYHBIX, MO-
IeJIbHBIX, KBA3UMOJEIbHBIX MHOI000pa3usX M HEKOTOPbIX UX 00OOLIEHHSIX (CM., HampuMep,
[2;5;8]). B cBolo oyepenb, OTNPaBHOH TOUKOH pe3ysnbTaTOB, MOJNYYEHHBIX B 3THX paboTax,
MOXHO CUHTaTh paboThl [6;7], rie OblIM HakeHBl YCJIOBUS PA3pelIUMOCTH 3anauu Jlupuxie
IJISl OTPaHUYEHHBIX pelleHU# cTaluoHapHoro ypaBHeHus Ilpénunrepa:

Lu = Au — ¢(x)u =0, (1)

rae C(QZ) — IJlagkKasg HeoTpuluaTe/JbHasd q)YHKLII/IH Ha MHOI‘OOépaSI/IHX C MOJeJIbHBIMH W KBa3H-
MOJ€JIbHBIMH KOHLIAMH. Bouee HO,U,pOGHO JaHHbIe MHOI‘OO6paSI/IH 6yII,YT OINIHMCaHbl HHU2KE.
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C npyro#t CTOPOHBI, BaXKHbIH BOMPOC OTHOCHTEJNbHO CBOHMCTB pelleHH# ypaBHeHHus (1) Ha
TPOM3BOJILHOM PUMaHOBOM MHOroo6pasuu Obl1 u3yueH B padore [1]. A uMeHHO, B yKa3aHHOH
CTaTbe UCCJIe0BaJICSd BOIPOC O COXPAHEHUH JIMYBUJIJIE€BA CBOHCTBA [JIS OTPAaHUYEHHBIX pellle-
HUH ypaBHeHust (1) mpu HeKOTOPBIX Bapuauusix Kosdouuuenra c(r) > 0 u Obuia JoKa3aHa
cleflyIollasl TeopeMa.

Teopema 1 ([1]). ITycmo 0 < ci(x) < Ac(z), ede A = const > 0, ¢ (x) # 0. Ecau
dsycmoponuss meopema Jluysuirs cnpasediusa 0rs ypaswenus Av — ci(x)v = 0, mo ona
cnpasedausa u 05 ypasnenus Au — c(x)u = 0.

Kpowme Toro, B [1] mokasaHo, 4To JoKaibHOE H3MeHeHHe KO HULHeHTa ¢(x) He BJHUsIET
Ha BBIMIOJIHEHHE UJIM HEeBbINOJHEHHe HAa HEKOMITAKTHOM PUMaHOBOM MHOI000pas3nu JHYBHJIIEBA
cBofictBa st ypasHenust (1). Tlpu atom usBectHo, uto caydau c(x) = 0 u c(x) #Z 0 B
ypaBHeHHH (1) o6ciyKMBalOTCS HAa HEKOMIIAKTHOM MHOI000pPa3WH pasHBIMH JIHYBUJIJIEBBIMU
teopemamu. [Tostomy B mocsenHem ciydae, koraa c(z) # 0, cunTtaeMm, 4To moTeHuuan c(x)
MMeeT HEKOMIIAKTHBIH HOCHUTE/Ib.

[Tosxke B pabore [9] paccmarpuBascs aHaJOTHUHBIE BOMPOC O COXPaHEHWH pasperl-
MOCTH KpaeBbIX 3aiau /sl ypaBHeHusi (1) mpu uameHeHun ko3¢pduuuerrta c(x). bBsuio mo-
JIy4eHO YCJIOBHe, TPU KOTOPOM Ha MPOM3BOJBHOM HEKOMMAKTHOM PHMaHOBOM MHOT006pasvu
M paspewmnMocTb KpaeBbix 3amad ajs ypaBHeHuit Au — c(x)u = 0 u Au = 0 BJjeksa 3a
co60i pa3pelnMoCTh aHAJOTMUHON KpaeBoi 3anauu mist ypasHenus Av — cq(x)v = 0, ecau
0<c(z) <c(z) nc(r) 0.

Bce onucaHHble BBILIE pe3y/bTaTbl KacajaHChb CBOHCTB peIIEHHH OTHOPONHBIX 3JJIMII-
THUYECKMX YpaBHEHHH Ha PHMaHOBBIX MHoroo6pasusx. OmgHako B MOC/JeNHHE NeCATUJIETHS
HcCJIeJoBaHUS M0 yKa3aHHOH NpoOJeMaTHKe CTajJd PaclpoOCTPaHSITbCS W Ha HEOAHOPOIHbBIE
3JUTUNITHUECKHe ypaBHeHHs (cM., Hampumep, [3;10; 14]).

B nanHo#l paboTe n3yudaioTcsl pelleHusl HeonHoponHoro ypaBHeHus Llpénunrepa

Lu = Au — ¢(x)u = h(z) (2)

0)
Ha KBa3MMOMEJbHBIX PHUMaHOBBIX MHoroo6pasusix M, rue c(z) € C)20 (M) — HeorpHiaTens-

Has dynkuus, h(z) € CoX(M) mpu 0 < « < 1. A uMeHHO, MOJy4eHbl TOUHbIE YC/IOBHS,
TPH KOTOPBIX Pa3peliMMOCTb KpaeBblX 3aaad AJis HeoLHOpoAaHoro ypaBHeHus Ilpénunrepa Ha
M coxpaHsieTcsi TIpH HEKOTOPBIX BapHauusx mnoreiuana c(z). dcuo, uro ecau h(x) = 0,
TO ypaBHeHHe (2) siBasieTcss cTauuoHapHeiM ypaBHeHueMm Llpénunrepa (1). [Tostomy Bciomy

najee Gymem mosarate, uto h(z) # 0.

1. BcmomorareJbHble MOHATHA U YTBepKIACHUA

B naHHOM paspesie mprBeneM omucaHHWe KBa3HMOJAEJIbHBIX PHMAHOBBIX MHOroo6pasui, a
TaK»Ke OCHOBHBIX MOHSITHH W HEKOTOPBIX BCIOMOTATeJbHBIX YTBEPXKIEHUH.

[Tycte M — nosHoe puMaHOBO MHOroo6pasue 6e3 Kpasi, peACTaBUMOe B BHe 00benH-
HeHuss M = B U D, rne B — HeKoTOpbl# KOMIAKT € IaAKoH rpaHuued, ) M30MeTpPUYHO
MPOM3BENIEHHUIO [rg, +00) X S X Sy... X Sk (rme rg > 0, S; — KOMIaKTHbIE PUMAHOBbl MHOTO-
o6pasust 6e3 Kpasi) U UMeeT MeTPUKY

ds* = dr® + g7 (r)d0} + g5(r)d0; + ... + gi(r)de;.

3nech g;(r) — MOMOXKHUTe/bHbIE, TMafKKe Ha [rg, +00) dyHKuuH, a dO? — meTpuka Ha S;.
[Tyctb dim S; = n;. fcHo, uto dim M = ny +ng + ... + ng + 1. Belony B nanbHeiiiiem 6ynem
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cuuTath, 4to Ha D BbiMosHeHO (1, 01, ...,0;) = c(r), hi(r) < h(r,01,...,0;) < ho(r), e
hi(r), ha(r) € Cr([ro, +00)).

loc

Kak u B [10], BBemem oGosnauenuss S(t) = gy -« - - grr(t),
o] 1 t 00 1 t S( )
I:/— /czSzdz dt, Ii:/ / “ x| dt,
J 5@ ) B Jsw \/ 26

K:/%dt, Kh:K+/ﬁ /max{|h1(z)\,|h2(z)|}S(z)dz dt.

[h:[+/% /ma:c{\hl(z)],|h2(z)|}S(z)dz dt,

rne o >0,7=1,... k.

Bormpoce! pa3perinMocTy KpaeBblX 3a/1a4 U BBINIOJHEHUS JUYBUJJIEBa CBOMCTBA /151 Orpa-
HUYEHHBIX pellleHHi OJHOPONHBIX ypaBHeHUH (ypaBHeHus Jlannaca-BesnbTpamu u cranuoHap-
Horo ypaBHeHus lllpénuHrepa) Ha TaKUX MHOroo6pasusix NOCTATOUHO TMOAPOOHO OBLIM H3Y-
JeHbl paHee B pabotax [4;7]. ChopMmyaupyem ciaenyroline pesyabTaThl 3THX PaboT, KOTOPbE
NoHaf005ATCA B AaJbHEHIIEM.

Teopema 2 ([4;7]). 1) [lycmov muocoobpaszue M maxoso, umo I < oo (ecau c(x) =0, mo
K<), L =...=1,=00,I; <o odagsscex i =s+1,...k,0 < s < k. Toecda ois
aoboul Henpepoigrot Ha Sy X Sy X ... X S ¢ynkyuu P(0s11,...,0x) Ha M cywecmsyem
OcpaHuUeHHOoe peulerue CmayuorapHoeo ypasnerus Lllpéduneepa (1) makoe, umo

lim U,(T, 61, 92, ceey Gk) = (ID(GS+1, cees Ok)

r—-+00

2) Ha M soinoansemcs AUYBUNLEBO CBOUCMBO OAS 0SPAHUUEHHLLX APMOHUUECKUX
GPyHryuti moeda u moavko moeda, koeda I; = oo das scex i =1, ..., k.

3) Ha M soinoansemcs auysuisneso csoticmso 04 cmayuoHaproeo ypasrerus Llpé-
Oduneepa (1) moeda u moavko moeda, koeda I = oo.

AHasoTHUHBIE YCJIOBHS Pa3pelIMMOCTH KpaeBbIX 3ajad AJsl HEOLHOPOIHOTO ypaBHEHHS
[lIpénuHrepa, B UaCTHOCTH IJis1 ypaBHeHHUs [lyaccoHa, Ha KBa3UMOJENbHBIX PUMaHOBBIX MHO-
roo6pasusx Oel1u nosaydensl B [10].

Teopema 3 ([10]). [Tycmo pumaroso mnocoobpasue M u npasas wacmo ypaswenus (2)
maxosol, umo I, < oo (K, < oo, ecau c(z) =0), I} = ... = Iy = 00,I; < 00 0as 8cex
i=54+1,...k 0<s < k. Toeda 0aa awbotli HenpepovieHoil Ha Sy X Sy X ... X Sk QyHKYuu
D(O441,...,0k) Ha M cywecmeyem eduncmeernnoe oepanusennoe peuierue u(xr) ypasHenus
(2) maxoe, umo na D sbinoarero

lim u(r, 91, 62, ceey 9k> = @(98+1, ceey ek)

r—-+o00

3ameuanue 1. B nynkrax 1) u 2) Teopembl 2 U B Teopeme 3 B caydyae s = k MHOXeCTBO
MHIEKCOB ¢, 1/ KOTOpBIX [; < 00, GyHeT MycTO ¥ COOTBETCTBYIOLIHE MpefesbHble (HYHKINUH
®(0541,...,0k) OYLYT KOHCTAHTAMH.

8 E.A. Masena, [.K. Pabowabikosa. KpaeBble 3anaun AJsi HEOLHOPOAHOTO ypaBHeHUs LLpénunrepa



s I ATEMATH KA U MEX A HHU K A B

3aMeanMe 2. HpeﬂeﬂbeIﬁ HepeXOJI B I‘paHI/ILIHbIX YCJIOBI/IHX Ha «6eCKOHe‘-IHOCTH>) I[TIOHUMaA-
eTcsl B CMbIC/Ie DABHOMEPHOI CXOLMMOCTH, TO €CTb

lim ||u(r, 0q,...,0;) — P(O ...,0 0 =0

r_>+oo|| (r,01,...,0%) (Ost15 -+, Ok)||coan By = 0,

rae B(r) — reomesuueckuil map pagdyca r ¢ UEHTPOM B HEKOTOPOH (PUKCHPOBAHHOH TOUYKE
KoMnakra B.

[lanee Hapsiny ¢ ypaBHeHHeM (2) paccMoTpuM Ha M ypaBHeHHe
Liu = Au — ¢i(z)u = h(x), (3)

rre 0 < ¢i(x) < e(x). 3mech ¢1(z) # 0,¢1(z) € CRX(M) mpu 0 < & < 1, ¢(x) onpenenero
BBILLE.

Panee B pa6ore [13] Gblia mokasaHa B3aUMOCBSI3b Pa3pelIMMOCTH KpaeBBIX 3ajad Ha
MPOM3BOJILHOM HEKOMIMAKTHOM PUMaHOBOM MHoroo6pasuu M pas ypaBHenuit (2) u (3). Has
(OpPMYJIUPOBKH CJIEYIOLIEr0 BCIIOMOTATeNbHOTO yTBEPXKAEHHS NaIUM HECKOJBKO OIfpefeJe-
HUH.

[Tycts f(x) nenpepoiBuas Ha M ¢yHkuns. O603HAYUM KJIACC SKBHBAJEHTHHX f (QyHK-
unii yepes [f|. Bymem roBoputh, uTo HempepbiBHasi Ha M ¢yHkuus u € [f], ecau mas
HeKoTOporo ucuepnanus { By}, MHOroo6pasusi M BHIIOJIHEHO PABEHCTBO

Jim flu(@) = f(@)ll goan s,) = 0

rze || f(z)|lcoq) = sgp |f(x)]. B pabore [9] mokasaHo, 4TO OTHOILIEHHE KBUBAJEHTHOCTH He

3aBHCHT OT BbIOOpa MCUeprnaHusi MHOT00Opasus.

Muoroo6pasue M Gynem HasdwiBaTh L-mounbim mro2o0bpa3uem, ecau Ha M cyule-
crByer pemenue u(z) ypaBHenus Lu = 0 takoe, uto u € [1]. Fmeer mecto cienyioiiee
yTBepXKAeHHeE.

Teopema 4 ([13]). I[Tycmo mrocoobpasue M ssasemcs L-mounvim u f — Hexkomopas oepa-
HuuernHnas Henpepoisnas Ha M @yuxuus. Ecau na M paspewumsr kKpaesvie 3adauu OAs
HeoOHopoOHbLx ypasHenuti Lu = h(x) u Au = h(x) ¢ epanuunbimu ycrosuamu u3 Kiacca
[f], mo na M paspewuma kpaesas zadaua u 0as ypaswenus Liu = h(x) ¢ epanuunoimu
ycarosusmu us kiacca [f].

2. OcHOBHO¥ pe3yabTar

B nanHOM paszeJie mosiydeHbl TOUHbIE YCJIOBHS PA3PELIMMOCTH KPaeBbiX 3a1ay [/t HeOJl-
HOPOIHOTO ypasHeHHs (3), moTenmuan koroporo ¢;(z) € CoX(M) mpu 0 < oo < 1 ymosie-
tBopsier cieayroum yeaousiM 0 < ¢i(x) < ¢(x), ¢i(z) # 0. Kpome Toro, Ha D, Kak u
BhIlIle, BBIMOMHEHO ¢(z) = ¢(1,01,...,0;) = c(r) u hi(r) < h(r,01,...,0,) < ha(r), raoe
hi(r), halr) € C2([ro, +00)).

CripaBelJIMBO CJIEAYIOLIEe YTBEPXKIEHHE.

Teopema 5. [Tycmo pumarnoso mmocoobpasue M u koapguuuenmor ypasrenus (3) mako-

gol,, umo I, < oo, I = ... = I, =00,1; < oo das cex i =s+1,...k,0 < s < k. Toeda

045 ar0b60tl Henpepol8Holl HA Sy X Sg X ... X Sy ynkyuu P(0s41, ..., 0r) Ha M cywecmsyem

eduncmaennoe oepanuuernoe pewenue u(x) ypasrenus (3) makoe, umo Ha D svinosnero
lim u(r, 91, 92, ceey Gk) = CID(GS+1, ceny ek)

r—+400
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Hoxa3amenscmeo. Ilo ycaoBuio Teopemsl [, < 00, Torga rno TeopeMe 3 CYLIECTByeT orpa-
HUUYEHHOe pelueHue uy(x) caenyolield KpaeBod 3anauu Ajs ypaBHeHHs (2)

Luy = h(z),
hrll ul(ra 917 627 7ek) = cb(eerla B3] ek’) (4)
r—+o0

B cBoio ouepenb, ycnoBHe CXOAMMOCTH [j, BjedeT 3a cCOOOH YCJOBHE CXOLMMOCTH K.
Torna, Kak ¥ Bbille, O TeopeMe 3 CYIIECTBYeT OTpaHHUYEHHOEe pelleHue wug(r) caepyomeH
KpaeBo# 3anauu 175 ypaBHeHus [lyaccona:

Aug = h(x),
EIII uo(r, 01,02, ..., 05) = (0541, ..., Op). (%)

CoryiacHo 3ameuaHuto 1 Oymem MOHUMAaTh MpeebHbIH Mepexon B (4) u (D) cienyomum

ob6pasom:
TEIJPOO ||U1(7’7 01,02, ..., ek) - (I)<es+17 ) ek)HCO(M\B(r)) =0, (6)
TEElOO ||u0(7’, 91, 92, vy ek) — CI)<GS+1, ey Gk)||co(M\B(r)) = O, (7)

rae B(r) — reomesadyeckuil mwap pagudyca r ¢ LEHTPOM B HEKOTOPOH (DUKCHPOBAHHOH TOUKE.

Hanee nyctb P(0541, ..., 0) — NpoM3BOJIbHAS HEMpPepbiBHAs HA S1 X So X ... X Sk QyHK-
uusi. O603Haunm [P] — kyacc Beex HenmpepbiBHBIX HAa M (QYHKIHMH, SKBUBaJEHTHBIX (YHKIHH
®(z), rne ®(x) — HenpepoiBHast Ha M (yHKLMS Takasi, 4To AJsl BCeX 1 > 19 > 0

(I)(T, 91, 92, vy Gk) = CI)<93+1, ceey Gk)
Torna us ycsosuii (6), (7) n/si pelieHUH uy U Uy BBITIOJHEHO
il () = (@) lleonmy =0, Jim_luole) — @) leonmy =0, (®)

rne By = B(ry) — Bo3pacraroias nocjeI0BaTe/JbHOCTh Fe0le3HYeCKUX 11apoB, 06pasyoLiast
ucyepraHue MHOroo0pasusi M. YuuteiBas (8), nosydaem, 4To
uy € [®],ug € [P]. Takum obpasom, Ha N paspelidMbl KpaeBble 3afauu AJis HEOLHOPOL-
HBIX ypaBHeHUH Lu = h(z) u Au = h(x) ¢ rpaHUYHBIMH YCJIOBUSIMH U3 Kaacca [D].

Ianee nokaxewm, uto M siBasiercst L-TOUHBIM MHOr00OpasueM, To ecTb Ha M cyliiecTBy-
et pewenue u(z) ypaBHenus Lu = 0 takoe, uto u € [1]. CyllecTBOBaHHE TAKOTO pPeLIEHHs
CJIeflyeT M3 TeopeMbl 2 M YCJIOBHSI CXOOMMOCTH HHTerpasia I < 0o, KOTOpasi BbiTeKaeT H3
yeqoBusi I, < 00 10Ka3bIBA€MOE TEOPEMBI.

Taxk xak M saBasiercsa L-TouyHblM MHoOroobpasuem, To no teopeme 4 Ha M cyuiecTByeT
pemenne u(x) ypasHenusi (3) takoe, uto u € [P], mpuuem B cusy ompemeseHust HyHKIUH
O (x) umeem

lim ||u(r, 95+1, ceny Gk) - (I)(BS+1, ceny Gk)HCO(M\B(T)) =0.

r—-+o0o

Takum o6pasom, MoMydHsId, 4TO /s 060K HempepblBHOH Ha S7 X S X ... X S (PyHKLUUH
®(0411,...,0x) Ha M cyliecTByeT OrpaHUYeHHOE pellieHHe ypaBHeHus (3) Takoe, 4To

lim u(r, 91, 92, ceey Gk) = @(GsH, ceey Gk)

r—+400

EIMHCTBEHHOCTD MOJyYEHHOTrO pelleHus u () CleayeT U3 TeOPEMbl eIHMHCTBEHHOCTH MJIst
perieHu# cranuoHapHoro ypaBHenus llpénunrepa. Teopema nokasana.

E————— 10 E.A. Masena, [I.K. Pabowavikosa. KpaeBble 3aaun 1JIs1 HEOOHOPOAHOrO ypaBHeHus LlIpénunrepa
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Abstract. In this paper, solutions of the inhomogeneous Schrodinger equation
are studied
Lu = Au — ¢(x)u = h(z), 9)

where ¢(x),h(x) — locally continuous Hoélder functions, with variations of its
potential ¢(z) > 0 on quasi-model Riemannian manifolds. It is clear that if h(z) =
= 0, then the equation (9) is a stationary Schrodinger equation. Therefore, we
assume that h(x) # 0. In this paper, we obtain the exact conditions under which
the solvability of boundary value problems of the inhomogeneous Schrédinger
equation is preserved with some variations of the coefficient ¢(z) > 0 on M.
At present one of the directions of the development of this topic is the question
of the solvability on a non-compact manifold of the Dirichlet problem on the
restoring the solution of the stationary Schrodinger equation from boundary
data on "infinity" and other boundary value problems. It can be noted that
the formulation of the Dirichlet problem on non-compact manifolds may be
problematic. One of the possible approaches to solving this problem is based
on the introduction of classes of equivalent functions on a non-compact manifold
(see [2;9]). In some cases, geometric compactification of a manifold allows us
to do this in the same way as when setting the classical Dirichlet problem in
bounded domains R™ (see [3;6;7;11;15;16]). The proof of the main results of
the work is based on classical statements of the theory of partial differential
equations: the maximum principle, the comparison and uniqueness theorems
for solutions of linear elliptic differential equations. This work we study the
existence of solutions and the solvability of boundary value problems of the
equation (9) on non-compact Riemannian manifolds of the following form. Let M
be a complete Riemannian manifold without the partial, represented as a union
M = B U D, where B — some compact, and the subset D is isometric to the
product [rg, +00) X S; X Ss... X Sg (where ry > 0, S; — compact Riemannian
manifolds without partial) and has the metric

ds* = dr® + g; (r)d0} + g5(r)d0; + ... + gi(r)de;.
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Here g;(r) is a positive smooth function on [rg, +00), and d6? is a metric on S;.
Let dim S; = n;. It is clear that dim M = ny + no + ... + ng + 1. Everywhere
in the future, we will assume that D is fulfilled ¢(r, 01, ...,0x) = ¢(r), hi(r) <
< (7,81, ...,85) < hao(r), where hy(r), ho(r) € CoX([ro, +00)). Let’s introduce
the notation S(t) = g7 - -+ - - gp*(¢),

I = 7% (/t c(z)S(z)dz) dt, I, Z‘S%t) (To/t ;:2((22))dz) dt,

0

K:/ﬁdt, Kh:K+/ﬁ (/mam{hl(z),h2(2)|}S(z)dz) dt.

0

I, = 1+/% (/max{hl(z),|h2(z)}S(z)dz) dt,

0

where o > 0, ¢ =1, ..., k. Next, we present the results that we will use to prove
the main result.

Theorem 1. [10] Let the Riemannian manifold M and the right-hand side
of the equation (9) be such that I, < oo (K, < oo, if c(x) =0), [ =...=1,=
= 00, I; < oo for everyone 1 = s+ 1,....k, 0 < s < k. Then for any continuous
on Sy X Sy X ... x Sg function ®(0441,...,0) there is a unique bounded solution
u(z) on M to the equation (9) such that on D holds

lim U,(T, 91, 92, ceey Bk) = @(98+1, ey ek)

r—-+00

Next, along with the equation (9), we consider on M the equation
Liu = Au — ¢ (x)u = h(x), (10)
where 0 < ¢;(z) < ¢(x). Here ¢;(z) € C2¥(M), 0 < a < 1, ¢1(x) # 0 on M,
c(x) and h(x) are defined above.
The main result.

Theorem 2. Let the Riemannian manifold M and the coefficients of the
equation (10) be such that I, < oo, I = ... = Iy = 00,I; < o0 [for everyone
t=s+1,...k 0<s < k. Then for any continuous on Sy X Sy X ... X Sy, function
®(0541,...,0k) there is a unique bounded solution u(x) on M to the equation
(10) such that on D holds

lim u(r, 61, 62, ceey 9k> = @(98+1, ceey Bk)

r—-+o00

Key words: inhomogeneous Schrodinger equation, boundary value problems,
quasi-model Riemannian manifold, potential variation, L-pointed manifold.
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