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AKBUBAaJIeHTHbIe HOPMbI B NPOCTPAHCTBaX C BECOM,
MMerLWMM 0COOEHHOCTb Ha rpaHuue obnactu

[1.B. 3yOxoB

Panee ObL10 JI0Ka3aHO, YTO BCsAKas NEPUOANYICCKAsA, KBAAPATUIHO-CYMMHUpYEMast CO CTETICHHBIM BECOM B IIOJIYIIOJIOCE (l)yHKLII/IH CIUHCTBCH-
HBIM 00pa30M HPEICTABIIETCSl B BU/IE OPTOTOHAIBHOW CyMMBbI QHAJIMTUYECKON M KOAHAJIUTHYECKOH COCTABIISIOLINX, O3TOMY KOAQHAIUTH-
YECKYIO COCTABIISIOLIYIO €CTECTBEHHO CYHTATh OIPEACIICHHON XapaKTepPUCTHKOH HeaHAINTHYHOCTH (QyHKIMY. [{ens cTaTby 3aKmodyaercs B
JI0Ka3aTeIIbCTBE SKBUBAJICHTHOCTH BOJIM3H IPAHHUILBI PACCMOTPEHHOH HOPMBI BECOBOTO IPOCTPAHCTBA M HOPMBI, YLOOHOH 11 TOCTAaHOBKH U
HCCIIEIOBAHUS KOAHATUTHYECKON 3a/1a41 B POCTPAHCTBAX C BECOM, MMEIOLIUM 0COOEHHOCTh Ha TpaHHIle 00IacTH. DTOT (aKT, a Takxke n3-
BECTHBIE JUISl SKBHBAJICHTHOI HOPMBI TOYHBIE HEPABEHCTBA MEXTy HOpMaMy (QyHKIMHA U UX CIEAaMU M OLIEHKaMH PelIeHNI KpaeBhIX 3a/1a4
UL BBIPOJKIAIOIIMXCS NI THYECKUX YPABHEHUH B OTPAHUYCHHBIX U HEOTPAHUYEHHBIX 00JIACTAX MO3BOJIIOT MCCIIE0BATh 33/1a4y O MUHH-
MH3aLHH KOAHAIUTHYECKOTO YKIOHEHHUS TIPU MPOODKECHUH 33/IaHHOM IPAaHUYHOH (DyHKIMH BHYTPb O0JIACTH B COOTBETCTBYIOIINX BECOBBIX
MIPOCTPAHCTBAX.

Kniouesvie cno6a: 5KBUBAJIEHTHOCTb HOPM, BECOBBIC IIPOCTPAHCTBA, 0COOEHHOCTD HA IPAHMIIC.

s yumupoeanusi: 3yoxos I1.B. DKBUBaICHTHBIC HOPMBI B IPOCTPAHCTBAX C BECOM, HMEIOLINM OCOOCHHOCTh Ha rpaHuIie oonacty // BecTHHK
MDBH. 2017. Ne 6. C. 178—180. DOI: 10.24160/1993-6982-2017-6-178-180.

The Equivalent Norms in Spaces with a Weight Having Singularity
at the Domain Boundary

P.V. Zubkov

Earlier, it was proven that every periodic function that is quadratically summable with a power weight in a half-band is uniquely represented as an
orthogonal sum of analytic and coanalytic components. Therefore, it is natural to regard the coanalytic component as a definite characteristic of the
non-analyticity of the function. The aim of this article is to prove the equivalence near the boundary of the considered norm of weight space and
the norm that is convenient for formulating and investigating the coanalytic problem in spaces with a weight having a singularity at the domain
boundary. This fact, as well as the known — for the equivalent norm — exact inequalities between the norms of functions and their traces, and
the estimated solutions of boundary value problems for degenerate elliptic equations in bounded and unbounded domains open the possibility to
investigate the problem about minimizing the coanalytic deviation when the specified boundary function is extended to inside the domain in the
corresponding weight spaces.
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B pabote [1] Obut0 T0Ka3aHO, YTO BCSKAs MEPUOAHYC- )
CKasi, KBaIpaTHIHO-CYMMHEpYyEMasi CO CTCIICHHBIM BECOM B || f" 0= ( f271 (G L) +” ﬁ,L/zu ] ’
moxymonoce QyHKINS €TUHCTBEHHBIM 00pa3oM Ipe/IcTaB- 2\ 12(Gh)
JISETCSI B BHJIE OPTOTOHANBHOW CyMMBI aHAIUTHIECKOU U
KOAHAIUTUIECKOW COCTAaBIISAIOIINX, MO3TOMY KOAHAIHTH-
YECKYI0 COCTaBJIIONIYyI0 €CTECTBEHHO CYHTATh OIpere-
JICHHOW XapaKTePUCTUKON HEaHATMTUYHOCTH (YHKIIHH. 12
Llenbio JaHHOM CTAaThHU SBISETCS A0KA3ATEICTBO IKBHBA- || f || = ( f jl (G vL) +|| f ||i2 ( Gh)j ,
JICHTHOCTH BOJIM3M IPaHUIIBI PACCMOTPEHHO# B [1] HOpMBI 27
BECOBOTO MPOCTPAHCTBA U HOPMBI, YIOOHOW AJsl mocTa-

a (2)W21 (Gh, yl‘ ) — kiace QYHKIUH ¢ KOHEYHON HOPMOIA;

HOBKHM W HUCCIIEJIOBaHUS KOAHATUTHUECKOH 3amauu [2], B rne
MPOCTPAHCTBAX C BECOM, HMEIOIINM OCOOCHHOCTh Ha Ipa- ,
T
HUIIE 00IacTH. 2 J- J- 2
= X, dxdy;
Hycts G, = {z=x+iy: =t <x<m, 0<y<h} — 06- ”f"LZ(Gh) 0|f( y)| Y
=T
JIACTh BOJH3H IpaHUIb y = (0 Ha KOMIUICKCHOH IJIOCKOCTH. zh ) )
1 . 2 0 0 L
CrmBorom )Wzl (Gh,yL) obo3Havyaercs kiacce (PYHKIHH, ”f"""]Z(GhJ’L) = II 6—J;(x,y) + %(x,y) v dxdy.
-n0

OIMPCACIICHHBIX Ha Gh’ JUTA KOTOPBIX KOHEYHA BECJIMYUHA
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Teopema. [lpu -1 <L<1 (1)W2' (Gh,yL) = (2)W2' (Gh,yL ),

20€e pageHcmeo NOHUMAEMCs ¢ MOYHOCMbI0 00 IKGUGA-
JIeHMHOCMU HOPM.
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o

Iycts f el W2 (Gh, ) IToxaxxem, 4TO CrpaBeIu-
Ba otieHka "f”(]) =G "f”(z)

B HepaBeHcTBax OyKBOI ¢ C TEMH MJIM MHBIMH MHICK-
camMu 0003Ha4YUM IOCTOSHHBIC, HE 3aBHUCSIIUE OT (PyHK-
LW, U1l KOTOPBIX paccMaTpUBaeMble HEPABEHCTBA UMEIOT
CMBICIL.
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IIpu L > —1 nepBblif HHTETpad B MEPBOM ClIaraeMoM
IIPaBOi YacTH CXOMUTCS, BTOPOH MHTETPaJI IIEPBOTO cliara-
eMoro, uHTerpupyst no ye(h/2, h) u nens Ha h/2, oueHuM
CJIEIYIOIIM 00pa3oM:
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Bropoe crmaraemoe B mpaBoii yacTH HepaBeHCTBa (2)
OLIEHUM C MOMOIIbIO KJIACCHUYECKOT0 HEPABEHCTBA Xapau
mpu L >—1:
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Takum 00pa3om, OleHKa ||f|| 0 <¢ ||f|| ) MOJyYCHA.

Paccmotpum fe (1)W21 (Gm yL ) JlokakxeM HEpaBEeHCT-
Bo "f”(z) <G ||f||(1)'

Bocmonb3oBaBmmcek paBeHcTBOM (1), Haitnem
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OrneHuM MHTETpaJl B TIEPBOM ClIaraeéMoM MPaBOi YacTH
HepaBeHCTBa (3):

T|f(x,h)|2dxs
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3aMeTuM, 9TO JUIL BTOPOTO CJIAaraeMoro W3 MPaBOM Ya-
ctH (3) crpaBeIMBO HEPABEHCTBO
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+ J‘J‘ny I%(x,t)dt dxdy |.
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3areM, NPUMEHUB K KaXKJIOMY M3 MOITYYEHHBIX WHTE-
rpajioB KJIACCUYECKOE HEPABEHCTBO Xapld, YTO MOXKHO
caenarb, Tak kKak —1 < L <1, u yuutsiBas, yto —L + 2 > L,
MOJIyYUM OLICHKY
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III xtdt dxdy <
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nh

<o [ 17

-n0

(x.»)

yhdsdy < | £,

TeM caMBIM, HEPABEHCTBO || f ||(2) <cy || f ||(1) U, COOTBET-
CTBEHHO, TEOpeMa JI0Ka3aHbl.

3aMeTuM, 9TO C HUCIOJIb30BAHUEM 0000IIEHHOTO Hepa-
BEHCTBa XapAW aHAJIOTHUYHO JIOKAa3bIBAETCS IKBUBAJICHT-
HOCTh HOPM COOTBETCTBYIOIIMX MPOCTPAHCTB (PYyHKLMH,
OIIPEEIIEHHBIX B Kpyre eIMHUYHOTO Pajnyca C BECOBOH
dynxumeit (1 — p)t, p=+/x* + 3, e -1 <L < 1.

3ameuanue. [lodydeHHbIE OICHKH IO3BOJISIIOT TO-
BOpHTE 0 crene Qyskimn f(x,y)e (I)Wzl (Gh,yL) npu
-1 < L < 1, TouHee, cCymecTByeT Takas (QYHKIUSI
o(x)eL, (-m, m), 9TO MJIA HEKOTOPOH (DYHKIMH, SKBUBA-
JeHTHOH f(x, y) (KoTopyro ob6o3HauuM uepes f(x, ¥)), BBI-
MoJHsIeTCs B cuiTy HepaBeHcTBa Komm — byHsAKOBCKOTO
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]E|f(x,h)—
f

i) B

OTOT (akT, a TaKKe U3BECTHHIE TOYHBIE HEPABEHCTBA
MEXIy HOpMaMHu (DYHKIMH M WX CJICIOB M OLIECHKHU pellie-
HUW KpaeBBIX 3ajad JJIsl BBIPOXKIAIOIIMXCS SJUIANITHYE-
CKUX YpaBHEHUI B OrpaHUYEHHBIX [3] U HEOTpaHUUYEHHBIX
[4] obnactax B HOpMmax mpocTpaHcTB W) mo3BonsIOT
HCCIeoBaTh 3a/layy O MUHUMH3ALUU KOAHAIUTUYECKO-

2
Ldy]dx ST ||f Iy,
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TO YKJIOHEHHUS NPU MPOJODKEHHM 3aJaHHON TpaHWYIHOI
(yHKIMM BHYTpPBH 00JaCTH B COOTBETCTBYIOIIMX BECOBBIX
MPOCTPAHCTBAX.
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