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TEOPEMA CYIIECTBOBAHUS OBOBIIEHHOTO PEIIEHMS JJIsI
3AJIAYU TUPUXJIIE

THE EXISTENCE THEOREM OF A GENERALIZED SOLUTION FOR
THE DIRICHLET PROBLEM

Annomayua: Ilpocmpancmea ynkyuu ¢ npouseoOHvIMU U3 L, Ha3vléaemble

npocmpancmeamu  Cobonesa, 3aHUMAIOM BANCHOE MeCMO 8 COBPEMEHHOM
amanuze, Hanpumep, 8 meopuu Ou@@epeHyuarbHblX YPAGHEeHULl ¢ YaCMHbIMU
npouszeoonvimu. Hauunas c 30-vix 20008 npouioeo exa smu GyHKYUOHATbHBLE
KAACCbl UHMEHCUBHO USVYATIUCH, U K HACMOAUeM) 8PeMEHU MHO2UE C8A3AHHbIE C
Humu npodnemsl peutensl. [Ipocmpancmea Cobonesa a61ai0mcs YOOOHbIM U
ecmecmeenHbIM mamemamuieckum annapamom 6 meopuu Y4YIl. Onu wuporo
UCNONIL3YIOMCA, HANpUMep, 6 meopuu Kpaegvlx 3a0ay O YPAGHEeHUU
IMIUNMUYECKO20 MUNA, 8 YacmHocmu 0Jist ypaeuenus I[lyaccona.

Kntouesvie cnosa: kpaesas 3aoaua, npocmpancmea Cobonesa, 0b606ujeHHblE

peuwieHus, 3a0aua [upuxe.

Abstract: Spaces of functions with derivatives of, called Sobolev spaces, occupy
an important place in modern analysis, for example, in the theory of partial
differential equations. Since the 30s of the last century, these functional classes
have been intensively studied, and by now many of the problems associated with
them have been solved. Sobolev spaces are a convenient and natural
mathematical apparatus in the theory of Uch. They are widely used, for
example, in the theory of boundary value problems for elliptic equations, in
particular for the Poisson equation.

Key words: boundary value problem, Sobolev spaces, generalized solutions of

the Dirichlet problem.
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PaccMoTpum clieyronryro TeopeMy CyIliecTBOBaHUs 0000IIEHHOTO pelIeHUs
st 3apaun [upuxie.

Teopema.

ITycTp f(X) S |—2 (Q), He Hl/2 (59). Torma CymecTByer €IUHCTBEHHOE
00001IeHHOE perneHne 3anauu Jupuxiie, mpudeM BBITOTHICTCS
|u ||W21§ Cl f |||_2 +C, || 1 ”H”(@Q)
JlokazaTenbcTBO. HamoMHuMm, 4t0
HY(0Q) ={u e L,(3Q): 3D eW,(Q): ®_ =y
el sy = W0F 110 [ 3
DeW (Q),
P =H
ChHavala yOepeM HEOJMHOPOAHOCTh B KpaeBbIX YCIOBHUAX. Tak Kak

peH”(@Q) = IDeW,: O, = /. Tponomkenue ® He €IMHCTBEHHO,

OJIHaKO OOOOIIEHHOE pEIIeHHE HE 3aBUCUT OT BblOOpa @. Pemienue 3amauu

6YII€M HCKaTb B BHUAC CYMMEI

U=W+D; U, =1, D= U®ecW,(Q) = W.,=0,weW,

[loncraBuB BelpaxkeHue U=W+®dDB omnpenereHne 0OOOIIEHHOTO pPEIICHHUS

TOJTy4UM
0
(Vw, V) L(©Q) = —(VO,Vo) LT (f, ) Ly V@ ewzl

[Iycth F(p)=F(p)+FE(9), F(p)=—(VD, V) L, F (o) =(f,0) L(Q) -

0
numeitasii Gynxmonan. Torza (YW, V@) L©Q) = Flp) V @ EWzl. Tak

0
1
Kak @, W €W2 TO JICBYIO 9aCTb IIOCJICAHCTO paBCHCTBA MOKHO 3aIlMCaTbh B BUIC

0
CKasIpHOro npoussenenus B W, . 3amaua HAXOXAECHHUST 000OLMIEHHOTO PELIEHHS
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CBOJIUTCS K 3ajadue HaXOXKICHUS byHKIIUN

0 .
w eW21 (W, (D)V\;l =F(p) V ¢ eWz1 : Jst JI0Ka3aTeIbCTBA

2
CymcCTBOBAHUA O606IHCHHOFO PCIICHUA 3aJa4dd AOCTATOYHO IIOKAa34aTb, 4YTO

IIpaBasi 4acTh IMOCJIEIHETO PABEHCTBA OINpPEAECIACT JUHEHWHBIA OTPaHWUYCHHBIN

Gynkumonan B W, .

OFpaHI/I‘IeHHOCTI):

F(p)=—(VO,V9), — IR(@)IIVOl_-IVoll,

Tax xax |, =[], IV, = [P, <[l@l, =

|F(e) |S||®||W21°||§0||V321:> I lI<]ill,,;

AHaJIOTUYHO

F () =(f, ) L, () =K (o) [<|f ”l_2 | @ |||_2 . Ilo nepaBenctBy ®Ppugpuxca
| (P”LZS Cll V§0||L2 . Takum obpazom

IR@CITl Vel,=Cltiliel, —IRI<Clitl,.

CnenoBarenbHo F(¢) =F(¢)+F, (@) - nuHelinplii HeNpepbIBHBIA (DYHKIIMOHAT B

0 °
W, , mpuuem ||F||S||®||W21 +C | f1l,. Taxk kak W, - TrHIE0EpPTOBO

IIPOCTPAHCTBO, TO MO Teopeme Pucca

heW, :Fp)=(hg) = W) =) VoW,

2 2 2

_>(W'h’(p)w°1 =0 VpeW, - w=h: ”W”W"l :”h”W"l = F =@, +CII T,

2

Ilocnennee HEpaBEHCTBO BBIIIOJIHACTCSA IS BCEX @ eW, @ |, = u

CrenoBaTeabHO ”W”W1 <inf ” @ ”wzl +C ” f ||L2 . Teopema noka3aHa.

2
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