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B. B. KanycTtun

BEINECTBEHHLIE $YHRKIMN B
BECOBDLIX IIPOCTPAHCTBAX XAPIN

BBEJEHUE

Iycts w € L' — Bec Ha eAMHWYHOIN OKpyXHoCcTH, w > 0 ILB.,
logw € L', 1 < p < oo. Pacemorpum npoctpanctso LF(wdm), rie
m — HopMupoBaHHas Mepa Jlebera Ha okpykHOCTH. OmUpenennum
BHeIlHOW QyHKIM0 ¢ € HP coornomenueM |p|P = w. Torga samkHy-
Tasd IUHelHaA 06omouka MHOKecTBa {2” },50 coBmagaeT ¢ HP /¢ (T.e.
c{f/e¢ : [ € HP}), a samrHyTas auHeiiHad 060JOYKA MHOMECTBA
{z"}ngo coBnanaer ¢ H? /. Tlonosum I, = HTf‘ N %. fAcno, uro Bce
IocToAHHBle (YHKIMHM OpuHannexaT [,. B »Toil craTthe Gymer 06-
CysKAATbCA BOIpoc, kozda Iy, me codepocum nuxaxuzr gynkyud, xpose
NOCMOTHHBLL.

Xopollo W3BECTHO, UTO CYIECTBOBAHUE OTPAHUYEHHOTO TPOEKTO-
pa Ha HP /e Bromas zHP /¢ paBHOCUILHO ycioBuio Makenxaymnra A,.
OueBUIHO, BTO yCJIOBUE AOCTATOYHO, HO He HEOOXOAMMO IJIA TOTO,

4TOGBI ®TH JBa MPOCTPAHCTBA VMEJN HyJI€BOE TlepecedeHune. DTo mMo-
cilenHee CBOMCTBO PaBHOCHIILHO HAIEMY BOMPOCY O TOM, KO TIPO-
CTpaHCTBO [, COCTOUT TOJNBKO M3 MOCTOAHHBIX (yHKIMNA.

3aMeTUM, YTO MpW p = 2 Hallla 3ajauva PaBHOCHIbHA W3BECTHOMN
npobJiemMe ONUCAHUA BBICTYAIONUX ToUekK euHuuHoro mapa H1. Ha
camoM zeiie, B cayuae ||w||pr = 1, I, He cOOepHUT HEMOCTOAHHBIX
yHKIMiT Toraa U TOJNBKO TOTJA, KOTJa ¢° — BLICTYNAIOMad TOYKa
enuETYIHOTO Tapa B H'.

B 2T0i# cTaThe MBI HAMEDPEHBI MOKA3aTh, YTO 06CyKAaeMOe CBOM-
CTBO MMeeT JIOKAJBHbIA XapaKTep, T.e. ero BHIMTOJHEHUe 3aBUCUT OT
JIOKAJNBHOTO MOBEACHUA BECA W B KasKAOW ToUKe oKpykHOCTH. Takske
BymeT TMoIy4YeHo HEKOTOpOe HeobX0MMoe U JOCTATOUHOE yCIOBUE B
TepMmHAX MHTErpasoB Komm.

Ecau f € I,, To scuo, uto f € I,,, u 3nauut Re f € I, Im f € I,,.

Pa6ora uactuuno mopaepskana rpaatom PP®PU No. 98-01-00312 u PIIII
“Unrerpamms”, per. No. 326.53.
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D To 03HAUAET, UTO €CIU IPOCTPAHCTBO [, COMEPKUT HEMOCTOAHHBIE
GYHKIIMM, TO OHO COJEPKUAT HEKOTOPYIO HEMOCTOAHHYIO BENeCTBEH-
HYI0 QYHKIHIO.

Jlemma 1. [, codepowcum wmexomopyio menocmognuyio gynkyuio mozoa

u moasko mozda, kozda cyuecmeyem dynkyus v € H™ maxas, wmo
def

o/ € HP, 0= 4/t € H®. B smom cayuae 1;—9 el,.

B cBasu c 3amadeit 06 oIMCaHWM BEICTYIAIOMUX Todek B H '
Xenbcon u CapacoH TMOIYUUIU KPUTEpU, Tpebylomuii cyImecTBo-
BAHWA ABYX BHYTPEHHUX PYHKIMA ¢ U v TAKUX, UTO 4 — v ABIAETCA
“nenurenem” HekoTopo#t ¢yHurumu. Haima jsemma npencraBiisieT co-
Goii Mo AUPUKAIINAIO DTOTO PE3yIbTATa, U MBI IPUBEAEM TOKA3ATENb-

CcTBO AJsA Haiell curyarun. OTMETHUM, 4YTO A ¥ = % — U UMEEM
U/ =—uv e H®.
JHokazarenbcTBo. [JomycTmMm, 4YTo ¢ — BHeNIHAA QYHKIUA, U [,

CONEPRUT HEKOTOPYIO HeNOoCTOAHHYIO QyHKIMIo. HaM Hy:XHO IOKa-
3aTh, YTO CYMIECTBYIOT ABe BHyTpeHHMe OYHKIWMM ¥ W v TaKUe, UTO

ufv € H?. BospmeM n0o6yI0 HENOCTOAHHYIO BeIIeCTBEHHYIO (QYyHK-
mato f € I,. Torma % — YHUMOAYJAApHaA QYHKIWA ol paHUIeHHOMN

XapaKTEPUCTUKHU, YTO O3HAYAET, UYTO OHA MOXKET OBITH MpeACTaBIeHA
KaK OTHOIIeHME JBYX OTPaHUYEHHBIX aHaauTrdeckux Gynrrmi. Cie-
JOBATEbHO, CYIECTBYIOT B3aMMHO ITPOCThle BHYTpeHHUE (YHKIMN U
1 v Takue, 4TO % = =. Orcrona cauenyer, uro f = z% ITockoan-
ky [ € HP/p, v — BHeuHaa QyHKIMA, U QYHKIMK ¥ W U B3AUMHO
NIPOCTHIE, JIETKO MOJIyYaeM, YTO ¥ — v — BHeNIHAS QYHKIMA; TeM ca-
MBIM, HaM JIOCTATOYHO TTOKAa3aTh, YTO u“%v € LP. Mlycre f = ig/p, rae
g € H?. ®yurkium v+ v 1 4 — v HE MOTYT OBITH MAaJBLIMU OJTHOBpPEMEH-
HO (MX cymMMa 2u MMeeT MOAYJIh 2 MOYTH BCIOAY HA OKPYKHOCTH).
3Haunt, Tak Kak @,g € L, B cooTHOmennn £ = ug? 3HaAMeHATen
He MOTYT OBITH OJHOBPEMEHHO MAJIBI M B JIEBOW, M B MPaBOil 4acTH,

OTKyZla HeMeJIeHHO cJenayeT, 4dTo u“%v e Lr.

Ecnu cymectByer ¢pyHKIUsA ¢ ¢ TpebyeMbIMU CBOMCTBAMM, TO OUe-
1-46

BUJIHO, UTO = € Iy . JTemma nokazaHa.

Sameuanue 2. PyHrmms ¢ B memMe 1 MokeT OBITH BEIOpaHa Tak, 4TO
0(0) = 0. JelcTBUTENBHO, €CIM TOCTPOEHA (YHKINA ¢y, I KOTODOWA
o/ € HP 0, = . [1p. € H™ | 10 MoskHO B3ATH ¢ = ¢, /(1 — 6.(0)0,).
MMockonbry 1 — 0,(0)0,. — obpaTuvas GpyurmmA B H™, umeem ¢ € HP;
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kpome Toro, ¢/t € HP  u pua 0 = % = %)%L mveent 6(0) = 0. B
AabHERTITEM MBI 5 €M MTOTB30BATEHCA BOSMOKHOCTBIO CTPOUTE () YHK-

A TaK, 9T06BI JOTOMHUTENBHO OBII0 BhIToNHeHO ycioBue 0(0) = 0.

JIOKAAM3ALINA

Kak mMbl yBuauM B 3TOM mHaparpade, Hajaudue UM OTCYTCTBUE B
npocTpaHcTBe [, HEMOCTOAHHBIX QYHKIMIA ONpeeslAeTCsA JOKAIbHBIM
MMOBeEHNEM BECA W B KaXKJIOW TOUKE €IMHUYHOU OKPYHRHOCTHU. DTOT
pe3yabTaT yCTAHOBIIEH B TeopeMe 4.

Hns mo6oit ¢pyukumm f uz [, ecTecTBeHHBIM 00pa3zoM oIpejelie-
HBI 3HaueHWA f(z) COOTBETCTBEHHO MpeJCTaBIeHUIO f Kak (YHKIAN
u3 KJacca HTf‘ npu |z| < 1, m Kak GyHKIMK M3 KIacca % npu |z| > 1.
CietoBaTeIbHO, MOXKHO paccMaTpuBaTh [ Kak (GYHKIMIO, aHAJIUTU-
YeCKYIO BHE eMHUYHOW OKPYMKHOCTH, IPAHUYHBbIE 3HAYEHUA KOTOPO#
WM3HYTPHU M M3BHE COBIAIAIOT MOYTH BCIOAY (T.€. UMeeT MeCTo d(hPekT
[ICEBIOTIP O MOIKEHNA) .

[MTpuBenemM paBHOCHUIBLHYIO IMepedOpMYJIUPOBKY HAIlel 3amaun.
Kak 6rl10 ynmomaHyTo BHadaljle, [, COXep:EUT HENOCTOAHHBIe (QYHE-
MM TOTZa W TOJBKO TOT/a, KOIJa MepeceveHune

HP zHP

Jw = —N-—

14 14
HenyJieBoe. JlelicTBUTENbHO, J, — MOAMPOCTPAHCTBO B [, KOpa3Mep-
HOCTW 1, U MHOMKECTBO IOCTOAHHBIX QYHKIMA €CThb JOIOTHUTEIbHOE
MOAIPOCTPAHCTBO MOANPOCTPAHCTBA [, (KOHCTAHTa B COOTBETCTBY-
IOIeM pa3JloKeHU JJisA QYHKIMIA u3 [, paBHA mpejeny Ha OecKo-
HEYHOCTH). Y H0oGHee paBoTaTh ¢ HPOCTPAHCTBOM Jy BMecTo Iy, UTo
cpasy sKe JacCT COOTBEeTCTBYIONIME Mepe@OpPMYyINPOBKA M A TTPO-
cTpaHcTBa Iy .

PesynpTat sToro maparpada ocHoBaH Ha KOHCTPYKIUM HEKOTOPO-
def

ro omeparopa, cBfA3aHHOTO ¢ BecoM w. Jua f € J, nmeem f(o0)
lim; oo f(2) = 0. Onpenenum onepatop Ty Ha Jy COOTHONIEHHEM

(1) = HAZIO),

NmMmeeMm cienyromue GpopMybl A4 pe30dbBEHT ollepaTopa 1y, :

(1= ATy g(z) = O M)
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B npenenabrom caydae A — oo moayvaem, uTo 1, — 06paTUMBIA OITe-
paTop: obpaTHEIi onlepaTop 3amaeTca GpopMyIoi

T5 f(2) = 2f(2) = (4o,  THE  (2f)eo = lim 2f(2).

Mycth h — BekTOp Takoi, uto (f, h) = (2f)eo AnaBcex f. Ecam I—AT,
— obpaTUMBIA omepaTop, To MJIA BCeX [ MMeeM

FO) = ~(To(I = XTw) ™ f h) = (ML = T71) 7N h). (2)

ITockonbky TpaHUYHBIE 3HAYEHUA QYHKINWHR U3 J,, U3BHe U U3HYTpU
e IMHUYHOTO KPYyTra COBIAJAIOT, MOMKET CJIYYUTHCA Tak, 4To [ OKa-
KEeTCA AHAJUTUYECKON (YHKIMell B HEKOTOPBIX TOUKAX eAMHUYIHON
OKpYy*HOCTU. PaccMoTpuM mepecedenre MHOMKECTB TAKUX TOYUEK IS
Bcex QYHEIWMEA U3 Jy. Feo donoanenue coenadaem co cnekmpom one-
pamopa T, u 6ydem obosnwanamscs wepes o, . IelicTBUTENbHO, ecim
Tt — A — o6paTumblii omepaTop, To Kakaaa GpyHxmma f € J,, ana-
mMTUYHA B A o popmyre (2). Ecau Bce GpyHrnmm u3 J, aHaAJIATAYHBL
B A, TO pe3osbBeHTa 3axaercA popmynoi (1).

Teopema 3. Jasg aw0boldl omxpumot dyzu A, codepacauwedd nexomopyio
mouky & MHONCECTEA Oy, CYUecmeyem Gynkyud uz J,, MHoxcecmeo
ocobennocmetl xomopodl codepaucum mouxy & u codepaucumes e A.

HaGpocok mokaszarenncrBa. /lokazaTeabCTBO »TOI0 YTBEDKIEHUA
OCHOBAHO Ha CYIECTBOBAHUN CIIEKTPAIBHBIX ITPOEKTOPOB OTIEPATOPA
Ty. DTOT omepaTop AEMCTBYET M30METPUYECKH HA TOAIMPOCTPAHCTBE
KOpa3MePHOCTH 1, a MMeHHO, Ha IOANPOCTPAHCTBE, COCTOAMIEM K3
¢yurmmit f, nna roropeix f(0) = 0. Crnerrp oneparopa Ty, He MOKPHI-
BaeT €IMHUYHOTO KPyTa; 3HAUWT, 1, ABIAETCA OJHOMEPHBIM BO3MY-
IeHeM yHUTapHOTO ofteparopa (mpu p = 2). Temeps cylecTBOBaHUE
CIEKTPAIBHBIX TIPOEKTOPOB MOMKET OBITH MOJIYYEHO U3 PE3YIhTATOB
kuury [1]. KoHCTpYKIMA CHEKTPAdbHBIX IIPOEKTOPOB, 0CHOBAHHA HA
GYHKIMOHAJIBHOM MCUYUCIEHUN JUIS HEKOTOPBIX KIACCOB HECKUMAIO-
MIUX OMepaTopoB, GIAUBKUX K YHUTapHBIM, umeercda B [2], §3.2, rue
IOKa3aHO, YTO OTpPaHUYEHHBIE CIEKTPANbHBIE TPOEKTOPHI CYIECTBY-
0T AJA AYyT eIVHAYHOW OKPYKHOCTH, KOHIIBI KOTOPHIX HE ITPUHAAJIE-
KaT HEKOTOPOMY MHOMKeCTBY HysieBo#i Mephl JleGera. Anamoruynbrii
daKT BepeH /A BCeX P; MBI OIYCKAEM I0JApOOHOCTH.

Bosbmem ayry Ap Tak, 4TobBI ee 3aMBIKaHue nexkaiio B A, £ € Ag,
U CIEKTPAJbHBIN IPOeKTOD Py, , COOTBETCTBYIONMA nyre Ay ais one-
patopa Ti; 1, 6611 661 orpanuuen. [1oCKOIBKY IPOEKTOD — CIEKTpadlb-



142 B. B. KAIITYCTUH

HBIA, 13 GopMynbl (2) caenyeT, 4To QYHKIMKM U3 €T0 06pa3a aHAIN-
TuHel BHe Ap. Tak Kak Bce QyHKIMM M3 o6pa3a MOIOJIHUTEIBHOTO
npoexropa I — Py, aHanuTuuHbl Ha Ag, 3akjaiodaeM, 4yTo obpas mpo-
eKTOpa HEHYJEBON U COAepRNUT QYHKIMU, UMelone 0CoOEHHOCTh B
TOouKe &.

Teopema 3 mokaswBaeT, UTo ocobeHHOCTH QYHKIMHA U3 J,, MOTyT
6BITH JTOKAJIM30BAHBI. DTO 03HAYAET, YTO OTBET HA BOIPOC O TOM,
BepHo au, uto Jy, = {0}, 3aBUCUT 0T JOKAJbHLIX CBOKCTB Beca w.

IIpu p = 2 uMeeM cile AYONIYIO TEOPEMY.

Teopema 4. 1) Muoxncecmeo oy, nycmoe mozda 4 moavko mozda, xozda
Jw = {0}. (Hanommuum, wmo nocaednee caoficmao pasnocuibio momy,
YUMo BHEWNHAT PYNKUUT ¢ MOOYAEM W TEATEMCT uCMYnauLell Mmoukol
edununnozo wapa H', ecau ||w]|gr = 1).

2) Ymeepacdenue o mom, wmo mouka & edunuunoll oxpyHcrocmU
NPUHAOAENCUT MHONCECTRAY Ty, 3ABUCUT TMOABKO OM AOKAADNHOZ0 NO-
sedenus aeca w & amoti mouxe. Toumee, ecau dsa seca wy u Wy CO-
enadaiom e oxpecmuocmu mouxu &, mo aubo £ npunadaencum o06oum
MHONCECTNEAM Tpyy U Oy, AUOO HE NPUHADAENCUM HU 00HOMY U3 HUL.

Bomnpoc o Tom, Kak BEIpa3uUTh B ABHO# popMe JoKaIbHBEIE cCBOiCcTBa
Beca w, YTOOBI 06eCIeUYnTh TTPUHAITEKHOCTD TOUKN & MHOMKECTBY Oy,
0CTaeTCA OTKPBITHIM, U €T0 pellleHre Majgo OBl oNMCaHWe BHICTYTIAIO-
IIUX TOUeK eIUHUYHOro mapa H' B TepMMHAX JTOKAILHOTO HOBeIeHUA
uX MoAyJei.

JorazatesnbcTBO. Y TBepiKAeHMe 1) OYeBUAHO: CIEKTD OlepaTopa
ABIAETCA MYCTHIM MHOMKECTBOM TOTAA W TOJBKO TOT/A, KOTJa IIPO-
CTPAHCTBO, TJle OTePATOp HEWCTBYET, — HYJIEBOE; KAK MBI OTMeYalln
BHINIE, 0y, ABJIAETCA CIIEKTPOM oTlepaTopa Ty, 1, AeiicTByIomeM B Mpo-
CTPAHCTBE Jy .

Bropoe yrBepkmenue crenyer u3 Teopembl 3. Homyctum, dro &
IPUHAAIEKAT MHOKECTBY 0y, . Ilo Teopeme 3 MoskHO BEIGpaTh (QyHK-
o f € Jy,, aHAJIWTUYEeCKYIO BHe IPOU3BOJILHO MAJIOW AYTH, CO-
Hepkaleit &, m umeroneo ocobennocth B . Bospbmem Takymo myry,
4TOOBI ee 3aMBIKAHME JIEKAIO BHYTPU OTKDPBITOW AYTW, Ha KOTOPO#
Beca w1 U wa coBnajgaioT. Jlerko npopepurh, 4ro Toraa f € Jy,.

I'mnoTE3A CAPACOHA

B [3] Capacon BbLABUHYI npednosoxncenue, UTO BHENHAA (YHK-
mas v € H' apngercsa BolcTymalolieif Touko# eauHmaHOTO mapa H'
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TOT/Ia W TOJHKO TOT/a, KOT/la ee HOpMa paBHa 1, U CyIIecTBYeT BHY-
TpeHHAA GYHKIMA § Takas, 4To (1_7—9)2 € H', mnu, 9T0 paBHOCHILHO,

% € H? rae ¢ — BHemHAA QYHKIUA, IJIA KOTopoit p? = 7. B Tepmu-
nax Beca w = |p|? = |y| oT0 o3nauvaer, uro (BemecTBeHHas) GyHKIMA
i% npuHaIIeRuT [,,. bes morepu obBIMHOCTA MOMKHO MOJIATaTh, YTO
0(0) = 0, 1 B TOM ciy4ae CYIIECTBY€ET TMOIOKUTENHHAAL BEPOATHOCT-
Hasd Mepa it Ha € TMHUYHOW OKPYKHOCTU, CUHTYJIAPHAA OTHOCUTEIHHO
Mephbl Jlebera u Takas, uto

L+0(z)  [C+ 24 5

=00 C_Zu(O (3)

Takum o6paszom, npeanonoxkenne CapacoHa MOMXKHO mepedopMyiu-
poBaTh B TepMWHAX HAIMero Mmoaxoaa Npu p = 2: ecaud [, comep-
KUT HEKOTOPYIO HeNocTodHHYI ¢yHKnuo, To [Capacon npemmoa-

raJi, 4ro] Takas QYHKLMA MOeT ObITH BbIGpaHa B Buie [ gfz du(¢).

B [4] Unoye onpoeepz »To npemmnosoxkenue. Mbl IpuBeaeM KOH-
CTPYKIIMIO, 0606IIAIONyI0 ero HpUMep.

OrMernM, UTO €Cin Bec w oTAeeH oT HYJIA (M AaKe ecyn o6par-
Has GpyHKIMA wl cymmupyema) Ha HeKoTopoii ayre A, To GyHKIMM
n3 I, aHamuTuuHbl Ha A (M MMeOT aHAIUTUYECKOE TPOJIOJKEHNE
BHYTpPb M BHe Kpyra, olpejeiisieMble MIpeJCTaBleHuAMN YHKINA 13
I, Kak QYHKIMEA M3 KIacCoB % u %, COOTBETCTBEHHO). lelicTBU-
TeJIbHO, COTIAaCHO TeopeMe 3, eciln CyIecTBYeT QyHKIUA U3 Iy, , UMe-
omasa ocobeHHocTb BHYTpu A, To MoskHO Halitm dysHrmmio [ € I,
ocobenHocTr KoTopoit cocpemotouentl Ha A. Tak kak GyHKmA w™?
cymmmpyema Ha A u f € I, monyuaem, 4ro QyHKIAU Fuwll? -1/2
KBaJApPaTUYHO CYMMUDPYeMBI Ha A; 3HaUUT UX mpousBenenue [ — cyM-
MuUpyeMas QYHKIMSA, YTO O3HAYAET, YTO [ — MOCTOAHHASA.

Mpr mocTporM BecC w OTAENEHHBIA OT HYJA Ha JI060# OTKPBITOM
ayre, He comep:kalieil Toukn 1, HO Takoi, uro [, BymeTr comepxaThb
HEKOTOPYIO HenmocToAHHYIo ¢pyHkmmio. Torma, ecam 6Bl mpeanonoxe-
nre CapacoHa OBII0 BEPHO, MOKHO OBI OBIIO BEIOpPATh CUHIYJIAPHYIO
MOJTOKATENBHYIO Mepy, A KoTopoil GyHkImMA (3) npuHameskana Obl
Iy. O1a QyHKIMA A0JBKHA OBITH AHAJUTAYHA B KOMIIJIEKCHOMN IJIOC-
KOCTW 3a WMCKIIOYEHWEM TOYKMA |; 3HAUWAT, Mepa i A0JKHA OBITH CO-
cpenoTodeHa B Touke 1, m TakuM oOpazoM (YHKIMA i’j HOTIAKHA
MPUHAIIERATE [y .

Y no6Ho caenaTh KoHGOPMHOE Ipeobpa3oBaHue eMHUYHOTO KPpyTa

r—1
T 4yTobBl paboTaTh C IEeNIBIMU

n w

Ha BEPXHIOI IMMOJYIIJIOCKOCTBL, 2 =
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pymrrmmamu. Eciu 2 — Touka e TMHUYHOW OKDPY:RHOCTH, TO T — Bellle-
CTBEHHOE UMCIIO, U & = 00 COOTBETCTBYeT z = 1.

BozbMmeMm menyto GpyHEIMIO f Ha KOMINIEKCHOM TIOCKOCTH, Bellle-
CTBEHHYIO Ha BermecTBeHHOM ocm: f(€) = [J(1 — %), rIe IpousBele-
Hue GEeCKOHEUYHO, M YMCJIa dp BEIleCTBEHHBIE U JOCTATOYHO PeIKUE;
Hanpumep, dy = k2. CylecTByeT Bec v Ha BeIleCTBEHHOM 0CY TaKoOii,
uTo

logv(z) - )

(1) pymrImA 7= cymMMMpyeMa Ha BellecTBeHHOH ocu;

(2) Bec v oTHeNEH OT HYJA Ha JMO6OM KOHEYHOM MHTEDPBAJIE;

(3) f e L?(v);

(4) 2 € I2(0);

(5) mocToanHbIe QpyHKIMM He mpuHAMIeHENT L2 (v).
Ecam Bec v mocTpoeH, Bo3bMeM BeC w Ha eIMHUYHON OKpY>KHO-

v(@)
1422
pHI Ha OKPY>KHOCTH, OllpemaesseMoil Becom w. IlepenmimeM cBoiicTBa
(1)—(5) BeIIe B TepMuHax Beca w. Cpoiicta (1) n (4) HEoOX0ANMET
A BBITIOJHEHUA Tpemmnofoskenuit logw € L' mw w € L'. CsoiicTBo
(3) obecrmeunBaer To, 410 [, COAEPHNAT HEKOTOPYIO HEMOCTOAHHYIO
¢pyurnmio. Cpoiicrso (5) osnauaer, yro 112 ne npunasieskur Iy, oi-
HAaKO »T0 OBII0 ObI He Tak M0 CBOKCTBY (2), eciiu ObI IpeANoOMkKEHIe
Capacona ObIII0 BEPHO; TIOJIYyYEHHOE TPOTUBOPEYNe TTOKa3bIBAET, UTO
OHO HEBEPHO.

Hakonen, nmokaskem, kKak MMOCTPOUTHL Takoi Bec v. IlpwHumas Bo
log f(2)
1422
ocH, JIETKO MOCTPOWTH Bec, yAOBIeTBopsAtonwmii cBoiictBam (1)—(3).
Has Toro, 4TobBI MOJIYyYNTHL Bec, ob6Jadaloluii BCeMM CBOMCTBaMU
(1)=(5), mcnpaBumM ocTpoeHHBIA Bec Ha MHOkecTBe £ = {x : |f(2)| <

1}, ®ynrmma j, jlo) = maX(|f(x)|,ﬁ), He oTHelleHa OT HyJd Ha

CTH TaKoii, 4To Mepa dx siBisieTcsa KOHPOPMHOM IepecaaKkoii Me-

BHMMAaHNME TO, UTO (YHKINA CyMMHUpYyeMa Ha BelleCTBeHHOMR

£; ciemoBaTesbHO BEC v MOMKET OBITH WMCIIpaBJieH Ha MHOMKecTBe &
tak, urobel j € L%*(v) HO mocToAHHBIE (YHKIIMU He MPUHAIIEKau
661 L?(v). DTo u oznavaer, uro cBoiictBa (4) u (5) BBINOJIHEHBI; AC-
HO, YTO 3TO WCIpaBJeHME MOMKET OBITh OCYIIECTBIEHO 0e3 TMoTepwn
cBoiicts (1)—(3).

NHTETPAJBI 'EPTJIOTIIA

OcHoBHOI pe3yJibTaT »Toro mnaparpada cile yonuii:

Teopema 5. Ecau I, codepocum nenocmosuusie Gynxyuu, mo cyuse-
cmeyem nenyaceoll Koneunnd sewecmeennnd 2apgd v (m.e. v Moxc-
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HO NPedCMABUMYd KAK PASHOCTD J8YT KOHEUHBE NOA0 NCUTNEABHBLT MED ),
cuneyagpunl omuocumeavno Mmepw Jlebeza u maxod, wmo

1

( gjjdy(g))_ €l

Pyurnua B aToit popMmyne ABAAeTcA QYHKIMEH orpaHMYeHHON Xa-
PAKTEPUCTUEN B e€IWHWYHOM KpYTe, W TaKWM 00pa3oM TpaHUJIHAA
GYHEIUA KOPpPEKTHO olpeldeieHa. Tak Kak 3apAn v — CUHTYJIAPHBIH,
TpaHWYHbIEe 3HAUYEHUS M3BHE M M3HYTPU €AMHUYHOI'O Kpyra CoBIIaja-

0T. B Teopeme yTBepskAaercs, 4To rpaHuvHasg QYHKIUA — JeMEHT
mpocTpaHcTBa Iy .

OTMeTuM ellle pasz, 4To B NpeJbLAyIieM naparpade OblIo Mmokas3a-
HO, 94TO B0OOINe TOBOPSA, 3apAd V HE MOKeT OBITH BHIODAH MOJOMKU-
TeNBHBIM.

JokazarenbcTtBo. B cuay semmbl 1 u 3amMedanHus 2 J0CTaTOYHO

mokasarth, uro ecam ¢ € H™  (0) — BemecTBeHHOE umcio, § =

Y/ € H* 6(0) = 0, To PpyHKIMIO 1%—9 MOKHO IIPeACTaBUTh B BU-
(tz

ze fC_ZdV(C).

IlycTth g — cuHTyAApHAA BePOATHOCTHAA Mepa Ha OKPYKHOCTH,

ompeflefeHHas cooTHolmeHneM (3). Bmemem mpoctpancTtBo Kg° =
{h€ H® : 0h € zH>®}.

B [5] mokazano, uro (QYHKIMUA U3 HEKOTOPBIX KJIACCOB, B TOM Yl-
cie m u3 KJ°, MeloT HekacaTelbHble TPaHUYIHbIE 3HAYECHUA [-TTOYTH
Bcroay (I.B.), M KakZad QYHEIUA h € KJ° MomeT GBHITH BOCCTAHO-
BJIEH& 110 €€ TPAHWYHBIM 3HaYeHUAM h(() ¢ TMOMOIIBIO Cile yIomnei

dopMyIBL:
o) = (oo [ HLBE) <y )

Synrmma h = ¢ + P(0)(1 — 0) mpurammexur Kg°. Tax rax 6 = 1
p-LB. U /Yy = 6, nonydaem, uro QYHKIMA ) BeleCTBEHHA f-11.B.
Omnpenenum v, dv = %. Torma popmyiy (4) MosKHO Tepernmcarh B

BU/€E
P(z) +¢(0)(1 —6(2) = (1 - g(z))/ 22%”(5)’

v(z) [ 2€dv()
o = e o

OTKY 12
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Moacrasndas z = 0, momydaem ¢(0) = fdl/, U cileoBaTeIbHO

o =/ (5o = [Zwo

TeopeMa JOKa3aHa.

MNuTepecHo cpaBHUTDH 9Ty TeopeMy ¢ Teopemoii [Toaropatkoro [6].
B [6] aoka3aHo, UTO AJA KAMKIOI0 HATY PAJBHOTO YUCIA N CYIIECTBY-
eT BHemHAA QYHKIMA ¢ = @, € H? Takad, 4To COOTBETCTBYIOIIEEe
HPOCTPAHCTBO Iy COAEPIKUT HEKOTOPOE IPOU3BeAeHUE N )YHKIUE BU-
a2 (3) (¢ moNoRATENLHEIMU MepaMy (i} ), HO HUKAKOE MPOW3BeIcHIe
n — 1 QyHKIMIA Takoro BUAA He NPUHAIICEKAT I .
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Kapustin V. V. Real functions in weighted Hardy spaces.

The problem is discussed of describing the weights w on the unit circle
for which the analytic and antianalytic subspaces of the corresponding
weighted space LP(w) have nonzero intersection. In the special case of
p = 2 the problem is equivalent to a well-know problem about the exposed
points in H'. We show that the property in question is local, i.e., it
depends on the local behavior of the weight w at each point of the unit
circle, and we obtain some necessary and sufficient condition in terms of
Herglotz integrals.

C.-IleTepbyprckoe oTnenenme ITocTtynuno 16 cenrabpa 1998 r.
MaTeMaTUUECKOTO MHCTUTY Ta
um. B. A. Creknosa PAH

kapustin@dmi.ras.ru



