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HeKoTopble BOIIpOCbE TeopiHi anuporcemiaTHB110 gffq4epeuikHpyemi6rx yHRI1Ifi 

H. M. HCAHOB 

Es werden globale und lokale Eigenschaften approximativ diIferenzierbarer Funktionen unter-
sucht. 

143yiaIoTcH rJIo6aJn,Hble 11 JI0Haflbflhie CBOCTBa annpoxcHMaTIlBHo )114cpeHLUtpyeMl,Ix 
yHH[Hfi.	 - 

Global and local properties of approximatively differentiable functions are studied. 

flyc'rb Q - 6opeJleBcKoe noJ\flIoecTBo B It" Il/A - peUyJIHpHaII öopeJleBcKan mepa Ha 
QTaIaH, qTOU.Q < co. B iiiacc qecioi aHaJIH3e xopomo n3BecTlIo (CM., HanpuMep, 
[2]), '-iTO /L-H3MepHMbIe, /L-HOTH BC1OAY KoHe qHbIe (j)yll} Will f: Q - It"' lIOJ1HOCThIO 
onHchIBaloTcH cJxeylonIlM cBocTBoM: ,Ljiii BCHKOO e > 0 aiycn KOMIIaHT 
KcQ it lIllCh1BH1T (JyH111unlg: Itn -± It"' TaHlle, qTo uK > Y92 - H /I.- = 9IK• 

, BaecTe c gaHHmm rJ166a.ubHiiM yciloBlieM JJIH oflhiCallllH./L-113MCpliMbIx	1lM111 f 
M0?IH0 IlcnoJlh3oBaTb cJTeylOnee CBO1CTBO YHHlU1H B To'iHe (cm. [2]):	HKLHH 
/A-a,UP0FccMMaTHBH0 HeIIpephlBHaB TO'iKe , X E Q, ecnn 

inf Ir	 —+0	0; 
u(y E B(x, ) nQ 1(Y) — /(x)I ? c5}

= 
I.	 /AB(x, ) 

- 39ecb 11 Hr(i?lce B(x, ) - 3amimy'rblift map npocTpallcTBa It" c IeHTpoM B TOlKe X H 
.paIlyca o. OHaBMBaCTCH (cm. [2]), q'ro 4yHKLuta / U-113MH-M H /z-no qTIT HC1O ico-
Heq na Torga H TOJlhHo ToI'a, HOra / fz-anupoldHMaTHBHo HflCb1BH B L-noqTH 
HaHoti TO q He x EQ. Eue OiiH rrpep cooTHoweHlH h MC?fJlY I'JI06aJThHLIM ycJIoBueM 
14 CBO(ICTBOM 4)yHIcLHH B TO qIce AaIOT HM nenpeprie ()yHiuui1I:11poo6pa3 BCHIc0I'o 
0T}cpbIToI'o MH0?+cecTBa OTIb1T TorRa H TOJ1bKO Toi'ja, xorja mi HwHAOR TO q H11 E Q 
BhIII0J1HReTCIf 1(y) — f(x) (y – x, y E Q). 

l'IHaqe OGCTOHT gejio C nolinTlieM I1(MepeliLwpyeMocTH. I-laM He HaBecTHo rho-
6aJibHoe ycJLoBHe onHcNBalonee (HKllilf L14(!)(epelitHpyeMbIe Ha OTKpbITOM MHO-
acecTBe Q. CooTBeTcTBylouee rJlo6aJIbHoe onilcaHile uMeer Mecro AJIR 60iee LilhipO}cOro 
lIOIIHTHIT anrLpOFcdHMaTHBI1oI )u4)([)epeH[uIpyeMoCT14: (!)YIIKIU4B / — [1HOKCHMTI1BHO 
/u40epeHIMpyeMa B IIO qTM xa?Kolt roq}ce MHoecTBa Q rorja H TOhb}O Tora, icorja 
JJ1R BCaIOro 4s > 0 MOHHO HaITIL KOMfIalcTK Q It yiicuuio g E C1 (R", it") Taicile, 
'-ITO 1zK > uQ -- a H /lK = g lK, 3/ecbu - Mepa ile6era. JoHa3aTeJIbcTBo 3Toro 4awra 
MO?KHO HaTIl B [2]. i'ai me nocTaBJieHa npoGJIeMa pacnpocTpaHelllla BTOI'O peayJlb-
ara Ha csiya(i cTaptnnx npoM3BoyIIbIx. 

11I113lHe yTBeplcgeHIi14-lIoJIy qeHb1 B pa60Te RAJIbEPOHA it 3nrint [1]. Fho-
Gaiibuoe YCJIOBHe / E JV( R") (1 p ) BJIeqer cyEuecTBoBaH ije ii nO qT11 Haicjot 
To'-l}ce LpHpOH3BO9HbIX ()yHIcW4hl /. Ecirn gim 4)YHKIU4W f Q --* IP B HOTM Bcex TO'!-
Max MHomeCTBa Q CyI1eCTByIoT L-npOu3BOHbIe, TO JIR BCIIKOI'O a > 0 C11CTBIOT 
icoMnar K c Q n yiuctui g E C?( Rn , It') Taice, q o uK> /LQ - a 11 IlK = 91K.
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B npei1araeMot pa60Te HCCJTJ!OTCH CBOiCTBa ripOCTpaHCTB aHBpOIcCBMaTMBHO 
depeHIipyeMIIx yHH110 CWr(Q, RI), CWr(Q, Rm) H CWF;(Q, Rm). B OCHOB 

ojipeAejieHHA 3THX ITPOCTPHCTB (CM. mince) aemHT cne)yIouee rJioöa.mbHoe ycJIoBHe: 
4)yHrn.H!o MO?+cHO npepeoIIpe/eJu4Tb Ha MHoacecTBe HK yrou-io ma jiofi MepH TaK, 
'{TO oHa craHeT Heripepmwio iw44epenI1pyeMofl. llpii qTOM HaM olcaaaJlocb yo6Hee 
pa6oTarb ice c 4yHrnHBMu,' a c gmeTamm / = {/a } ii ^ r , TO eCTI. Ha6opaMli yiiicifl /: 
Q -* R", rye x = (x 1 ,.. - My.ThbTlcflhIgelcc. Aonyciian HCHOTOPYIO BOJIbHOCTh peu 
MOHO I'oBopliTh, qTO )HKIH$T f npIiHa)JIencMT OHOMy 143 3T14X Up0CTpaHCTB, ec.rin 
CyLUeCTBYer vice / MY TaKot, qTo /0 E 

B rrepBOft qaCT11 pa6orai ycananrnaecn 3}cBunaieHTHocT1, rjio6arn,icoro ii Jiolcaim-
iioro onpeeJieHnR arux ripocTpaHcrB, YCTaiiaBJlRBaeTC,9 lix CBH3b C II3BeCTHbIMH 
1IpocTpaHCTBaM}! gH44epeHrAHpyemEix 4yHIcuu}. B vacrocrii GW, 1 (Q, Rm), rje 
/2 — mepa Jleöera oxaaajiocn 061IqHMM HpO0TpaHCTBOM annpoImamaTHBHO 11i4epeH-
iiipyex yHKI14ci. 3Jecb npegbRBJuIeTcn pacrlpocTpalleHlle pe3yJlbTaTOB HaJib-

epoHa-3m'MyH)a Ha cJIy4aü 0 < p < 1, Hl4BOJHTCH pewee ripo611eMM (cm. nblme) 
JIOCT&BJIeHHO1 B [2]. B icaecTBe,npliJIOnceHnnoKa3J,JBaeTcR CyuecTBoBaH14e anhlpO- 
KCHMaTIiBHO 14 epeHu.hipyeMo1 oJuIo3ua41IOi BeTBI4 y MHoroalla qHoro oTO6panceHhlJl 

o6paTIioro K .HIliICBOM. 
BT6pan vacm pa60TbI nocBHIIeHa hcccJ1e)oBaHh4Io npeejinix CTPYKTP npo-

CTHCTB CWF,?(.Q, Rm) i CWr(Q, Rm ) , aHaJIorhiqHblx npegeabiwil CTPYRTYP oupe-
geimemoirl CXOUiMOCTLIO IIoqTIc BC1O37 B ripOCTpaHCTBe H3MepliMbIx, llOqTH BCiOJ 
IcoHeHbxchyHfcLu4t. 3yecbycTaHaaniBaeTcn, qTO BC q HMrI AmeTn3 3T11X JIOCTHCTB 
ecTb npeen n cMLIthIe BBOHMUX mince qceBoTonoJIorliui noc.neJWRaTeJlbHocTIl 
JnceTOB

{Dg,} 1 a 1 r	(g. E Ct(R', u rn), V E iN). 

B cTame npHHHTa CIBO3HH HMUHH 4)opMyJJhpc).nonceHnt 14 TeopeM. Oc1oB. 
liMe pe3yJIbTaThI BbI?JIHIOTCH B BHW TeopeM. 

ABTOP HoJIb3yeTCH c.nyaeM; qTO6hI BbI3}iTb 5JraroapHocrb 11. 11. 3i'iico 3a 
H0CTOITHH0e BHHMaBHe R pa6ore	 - 

11aCrb I 

§ 1 IIpocTpaHcTBo CWT(s2, Rm) 

flycTb Q — 6opeieucicoe IIOMHO14CTBO B R; ByeM roBopliTh, qTo 6ope.mecicMft 
pKeT f no.pHjEca r u3 Q B R npunaôiteawum CW(?, Rm)), ecrni ARR BC FIHOR peryJIHp-
noi 60perreBcioh mepbiu TaHo, qTo 1uQ <ooi gim iio6oro E >0 Ha1JeTcR1coMnaRT 
K Q, gjui lcoTOpoI'O /2K > 1uQ - e II gjifj ncex jai r BhInoJIHfleTcH 

—	' '	/ /"+(x) = o(y — xIt_Ii)	 (1) 

	

IPr-II	fl 

flH I - xI -*0 rx x, y  K. Yc.moBHe (1) oaHaqaeT (CM., HauphiMep, [11]), 'iTO cynecr- 
BYCT 4)yHfcUHH J E C'(R', Rrn) TalcaK, 'iTO	= MK Upli Bcex	r.	/ 

By)eM roBopicm, 11TO nceT / nopngFca r li3 Q B R npuaô.iieicum Tr(Q, Rm), 
ecam npm. Bcex x E Q lihInoJililieTcH 3TC.hIOBH 

(y — x)	=o(Jy—x11) flH y x n yEQ.
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B gajibHetimem itu 6yeM uCnOJn,BOBaTb o603Haqernle 

T T/(y) =	(y —x) 
X. 

Cieyyionan TeopeMa YTOqHFieT peeyilhraml pa60mi [7]. 

Teopeia 1: Tlycmb n = 1 U r 2. jicem / € CW(Q, RIO ) mo20a it mob,co moe-
Oa, ,co2Oa Oia Aio6oapeay.1tApHoill 6opeiieeccoa .iepu,i maKoü, umoy.Q < 00 cyuecmeye,n 
,co.tna,cm K Q, ju iwmopoo 1sK > 1u92 -	/jj € TT(K, Rm). 

,Loa3aTeJIhcTBo: llycm j.irn BCHHOPk peryaRpHoft6opeJIeBcRot i1epi.1 tTaKoi, 
TO UQ < 00 Cy[ueCrByeT HOMJ1KT K Q gaH 'cooporo uK > ,aQ - H 11K 

E T(K, Rm) . Pacc1oTpmi 1ortnawr K1 Q Tauoft, 1qTO 1jK 1 > uQ - e/3, u*er /IK 
- Henpepi1BeH }1 /lK E T(K 1 , Jim ) . ,Laiiee, paCcMoTpHM noJMIIo?RecTBa ø(a, N) K1 
roqeff Ta}dllx, qTO IID()f(x)II	N (j = 0, 1,	, ) 14 

I/°(y)	Txr/(Y)l	IY XV flll	-	Y  K1 ;	N 
3JCh H Hilme

ha 
D(i)/(x) h = E /(x) (h E R)	JJD (i)/(x)II = sup D()/(x) hp. 

IX.	 IhI=1 

OqeB1&jHo, 'ITO b(a, N) - 6opeJiencicHe MHo14ecTBa ii	 -. 

U(cr,N)=K 1 .	 ( 2) 

Bbi6epeM Bo3pacTa1Ouy1O nocJIe)oBaTeJmHocTb (N,) HaTypaJnHb1X nceji H y6bI- 
BaIony10 nocJ1eoBaTeJ1bHocTb 6opeJIeBc14Mx MH0}IcecTB (I,) ma yea oB1-!i 

(yEN). 

	

k!,- ic	, 

4HCJIO N1 MOflHO Bhl6pam B CHJIy (2) 11 BBHTb I = (1, N 1 ). Hpeiro.noami; 4TO 
N1 , ..., N- 1 H I,	I, MbI-yae BbI6paJlH. Tau. iaK 

co 

•	U(—,N)nI,_1
y=i •\i)	:1 

H .sce y'IacTByIonHe B 3TOm paBeHCTBe M1-IOKeCTBa IIBMepHMM, TO 

	

( (!,) 	N-co I,_ i >-/2K 1 - €/3. 

• HOaToMy HaeTcc1 'IHCJIO N,> N,_ 1 aoe, 'iTO BBHB I, = (l/v, N,) n 1,_ i nojly-
iii I, > ,uK - €/3. 11oioani Tenepb K2 = n 12	Tai iai 1u1 1 <uQ< 00 
14 II D12	.;.,-o 1uI, ->uK2 H, CJ1eJoBaTeJ1bHo,uK2 . #K 1 - €/3. Ha rei-ionecriie.
K2 L J1fl caayoro a> 0 I1aeTca O > 0 Taxoe, 'ITO 

/°(y).— T'/(y)	a Iy.- x I'	lip,,	JY - x < O	X, y E K2.

JeicTB11TeJI1,110, nycm a> 0. BM6epei'I v TaHoe, 'ITO 11v < a ii noiOau 6 = 11N,. 
TaR KK K2	(11v, N,), TO	 - 

upif ly_xI< .
	 if x,yEK2.
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TaR KBK K2 . óopeJieBcicoe MHonecTBo H aK2 j.zK j - /3 > zQ - 2e/3, TO MOflO 
cq am, qTo K2 - KoMna}cT. 

LJanee o1'paH11rnMca paccropeeM C.T1yaH r =2 i rn = 1. Cjiyatk m> 1 oie- 
Bz4JHO ' cJ1eJyeT 113 paCCMOTpelIHOI'O Irn?+ce. 11OJIOH11M	 . 

0,. y(z) = T2T/(z) - T nf(z)	(x, y E K2 ; z E 
gliB	 c4IlTaH, 'rro x <y. liycTb a> 0. BN6epe1 3 > 0 TaKHM o6pa-
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I)(x)I	IY - x 2 ,	 - x,	I,'(x)I	--. 

Ho TeopeAre 0 cpeHeM Ha MHTepBajie (x, y) HaikgeTca To'ica z0 TalcaB, To 

	

=	
- l(x)I	- 

C jpyroft eTopolibi 

I.(zo) -	,(x)I :riax V(z)I Izo - x	-- y - xj. 
3 

IloaToMy	(x)I	a ly - XI. OcTaeTcB 3aMeTi4Th, 'ITO 

= /1 (X) - fi() - (x	
f2(y). 

OTcIoya 1IoJIy'IaeM, 'ITO Ha K2 BbIBOJIHHIOTCH YCJIOBHq 

(y - __________	= o(ly - xlr_ li)	(1x1	r) 

	

iflIr-I	fi. 

ripli l y - x -* 0 ii x, y E K2 ; aTo oBIla'IaeT, 'iTO / E CWT(Q, R.m) 14 reopeMa B OH 
CTOOHY joa3aHa. 06paTHoe yTBepaen11e o'ieiiiwo I 

HyeTbf E T(Q, R) ii Q - oipiroe noMHo?fcecTBo B W. 0603HaqHM 'iepe C 
• noJMHoecTBo 12 cocTOHuee 143 TO'TeR, B KOTOPHX (I)YHH[Ui)i /0 e' liMeeT 06b1'luIhIX 
.ripon3BOiibiX go nopai}ca r.	 S 

TeopeMa 2: Mnoacecm6o C nu2Oe ite niionino 8 Q. 

.)o11a3aTeJIbeTBo: 0603Ha'InM Co M icuo,ecro Toqeic x E 12, AJIJI IOTOMX Cy- 
ueeTByeT cxOgliL13J1CH ic x nocJlegonaTelibHoeTb (x,) c 12 raicaii, 'ITO llD(r)/(x)II 

00 11DM v -± 00. 143 pe3yJIbTaTOB pa60Thi [6] cJleyeT, 'rro Cc: 00 . Mbx floRa- 
11eM, 'iro, Co I[nrJe He UJIOTHO B 12 )I . JIa 3TO1'O	 H CCMOTWM epece'ieHiie Co C J1IO6hIM 

3aMicHyrhIM Ky6wIecRIiM HHTepBaJI0M Q BJIOWeHHbIM B Q. floRaeM, 'ITO Co n Q 
He BJIOTHO B Q. B npeJI9Jo?IceH1t14 rIpOTIfBHOFO Co n Q CO1P7R14 T 3aMKHyThici map 111. 
AJiJl BcnHoro a.> OoôoBHa'mM 0(a, N) MHOneCTBO 'ro qeK x € 111 Taicx, 'ITO 

lt°(y) — TTf(y ) l	a l y — xl	 - x l	y E M.	. 

JierHo BneTb, 'ITO LI! = )(a, 1) u (t)(a, 2) u ... MHORecTBO 111 - BTopocL }caTeropmi. 

311aqHT 11pM HeKoTopoM No MIio?RecTBo (a, N0) tie HBJIHeTCH Hure ue r1JI0THLIM ii, 
eJIeyWBaTeJIbHo, ero BaMbIRallile CO10PMUIT map 11'o• Ham n011ao61ITcH cieyionan 

JTeMMa 1: H.ieem Hecmo ec.iuo'enue I(a, N0) c: ( 2a, No + a). 

Hpewge qeM Jo}ca3bmaTb jiey 1 saBepulMM AoHa3aTCJIbCTBO TeopeMlil. 113. JIeMMLI 1 
cJIeyeT 1110 c: (I)(a, N0 )	0(2c, No + a). J1yCTb x-BHyTpeHHRcI To qiza B 111. Tora
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HafieTCH oKpeCTHocm U	ll10 TOqKH x TaKafi, 'ITO IID()/(y)Il N + a )JIfl Bcex 
y E U. 3HaHT X q Co, B JlpoTItBope'fliH C BKJIIO'leHHeM X E 111 0	(2a, No + a) 

111	Co n Q. Taiwi o6pa3O1 Co n Q He coep?K14T uiapa, TO eCTb C0 n Q 11 1117AC He 
HJIOTHO B Q.	 - 

f1O TeopeMe Be3HK0BW!a (CM. [4]) MO?fHO HattTH He 6oiee qeM Cq eTHoe ceMecTBo 
3aMFcHyTux Ky6HeCKI1x HIITBJIOB Q,, (i = 1, ..., M; j = 1, 2, ...)TaKnx, 14F0 
Qi j c Q, Co u {Q 1j : ice i it j} M AJIFI uCInorO iMH0KeCTBa {Q4, j 1, uonapo 
He IlepeceKaloTcH. Tor)a Co n Q q itnrye He UJIOTHO B Qi j gim Bcex i H j. 1loToMy 
)JIH i = 1, . :., 131 

C = Co n U Q, HHrge He JIJIOTHO B U 
j=I	 1=1 

H, CJ1eoBaTejIbHO, Hiir Tte He JTJIOTHO B Q. HaHoIIe1 Co = C 1 u ... u CM HMI'JW He 
rlaoTI-{o B Q KaK KoHe qRoe O61egHHeHue HHrje He HJIOTHhIX MHOaecTB I 

JOKa8aTeJ1bCTBO JIeMMhI 1: O qeBitHo, wro (a, N)	(2a, N ± a). BOBbMeM 
x E (a, N) \ (a, N) it nOC.T1eOBaTeJJbHOCTb (x,) cz 0(a, N) CXOHIIy1OCH i- x. Tai 
ca D(i)/(x	N, TO MOKIIO Cq HTaTB, 'ITO nOCJ1e)oBaTeJIbHOcTn (D(')f(x)), CXORTCH

ii 1IeicOTOprnsf oHopoF!bIM I MHOroqjieHam B (j = 0, 1, ..., r). IIycTh TO'IKa y E 111 
TaHaH, 'ITO ly - x,I	11(N + a). Torja naq l1Hag C iieooporo MOMeHTa BMIIOJI-
HHeTCH HepaueHcTBo IY - x,I	1/N it, c.iiejoua'rejri,no, HBHCTBO I/°(y) - 

a ly - x. 3ro o3lIa'Iaer, 'ITO 

/0(y) —E D( 1 )/(x,) h	a j hj r	(h = y - x). 

Hepexoja K itpejeiy noiyiaei	 S 

f°(y) — E Bh	a I h I T	(h=y—x). 
j0 

,Lk?IceT / E TT(Q, R) it, cJIeoBaTeJIbHo, /1 1v E TT(111, R-)-. HOaTOMy 
t

 - D()f(x)) h	a Ihl T + /°(x + h) -	
ha 

jO	 IaIr t. 

OTcIoa Iio.my9aeM, 'ITO B' = D(i)/(x) (j=0....., r - 1) ii IIB - D'j(x)jI ^5 a. floaTOMy 
IJD (')f( x)IJ	N + a. 14, ejlcit I y -	11(N +.a), TO 

—E D(')/(x) (y - 

^ 
1/0(y) -
	Bi(y 

- .x) + (B' - D(')/(x)) (y	x)J	2a - xJ'I 

§ 2 llpOC'rpancTBo CW T(Q Y) 

I1yCTbQ - 6openeBcIoe noMHo,fcecTBo B R', u - peryJlitpHan 6opeJieBcicawMepa Ha 
£2, Y - HOpMnpoBaI-fHoe npocTpaHcrBO. L1,JIH i: £2 —* R1 6yJeM rnlCaTb 

(,u) ap urn sup 92(y) =!
v-x 

ecJIu

I -	
16 1

	

n (yE D  92(y) ^ (3)) 
- 

1uB(x, ))• 

20 Analysis Bd. 0, Heft 4 (1087)	i
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Hmme BC 1,?femI flpe1foJIara1OTCH U-1I3MepHMbIMH. ByeM I'080p11Tb, q o gmeT 
uaQ B Y /L-annpO?cuMamU6KO OU epenqupyeff Ha Q )o uopniwa r, ec.nn J1H fL-BO4TH 

scex x E Q BhrnoJIlIneTcH 

(	
I/°(y) - Tf(y)l ) ap 1in sup 	= 

yEQ v-x	Iy—xV 

flycm 1uQ < 00. ByyeT roBopUTb, MTO I)iCT / E CW T(D, Y), eciin AJIR BCIIKOI'O e > 0 
•	 HaeTcB ROMna}T K Q TaHo, 'ITO 1aK > 1zQ -	ia scex	,r sb!noJIHcIeTcII 

S	

-

-	 '	 / /+(x) = o(y - xI71I)
LfiIt—II 

11pM I y - x -±0 H x, Y* E K. Cejyiotan 'reopeMa npec'raBJIHeT c060ii o6o6WeHlle 
peayJIbTaToB pa6o'rri [8]. 

Te op e Ma 3: fI ycm t - epa JJe6e2a ita R' u jzQ < oo. j(icem /z-annpwcdu.4tamucKo 
duq6q5epenqupyem tta Q öo nop.OKa r moeôa a moJuIcA) mo20a, hof9a I E CW;(Q, 1'). 

,1i oRaaa'reilbcTso: HyCTb )P}CT / u-aRnpOHCHMaTHBHO jjH44cpeHlAMpYC.Nl Ha Q 
o nopnwa r. JJU 3HHOFO E > 0 BhI6epeM RornaMT K0 Q TaHol, 'ITO jjK 0 > 1,AQ 

—e/4,	 - 

(u) ap urn sup I/°(y) - T;/(y) I	•	-
y — xj 

iJis Beex x E K0 It N. - HenpepblBen. flo.ionM 

Q(x, 0 , a1 ) =y E B(x, )	
- TtI(y)l 

Iy-xv	- 
w

P(ai, a2 , N) = {x E K0 I zQ(x, e, a) <aaB(x, e) npn 0 < Lo < 11N}. 

MHOneCTBO P(a1 , a2 , N) - xiaMepiiMo (eftcTBMTei1bHo, TK iac MIIOnecTBa 

K0 xQ(x, e, a) x K0 XB(x, ) 1A XL-II3MepMMIOI, TO no 'reopeMe 'by6nirn H3Nlepmmbi 

uQ(x, 0 , a) n B(x, ) iiaR 4yHHtU!14 OT X, OTHyJa U cJIeyeT 143MePBMOCTb MHOfieCTBa 

P(a2, a2 , N)). 143 onpejeeiiiia P(a1 , a2 , N) 11Oy'IaeM, 'ITO 

U P( 621 a2 , N) = K0 11 HOOTOMy 1uK0 =IirnuP(a 1 , a2 , N). 
NN=1

 

HocTpoHM mmepmmoe MHoMecTBo 1(c2) K0 CO cBocTBaMM: u1(a2) 1zK0 - 
H JJI}I Bc qHoro a> 0nae'rcg 'ranoe eo> 0 7 'iTO 

u ly E B(x, ) fl I(a)1 II°(y.) - Tr/(y)I	
a} < a2fLB(x, 0) 

npll Hcex e < eo 14 X E 1(a2). JT}I 3T0F0 UOCTpOUM BO3paCTa1OI1yIO flOCJIOBaTCJIb-
HOCTb qUCeJI (N,) n y6iisaiouyio rIOC1OBaTJ1bHOCTb 143MIIMh1X MHOeCTB (D(a2 , v)) 
TaicHx, 'ITO ,uD(a2 , v) > uK0 - e/4. N1 BI0I6epeM Talc, qTO uP(1 1 a2 , N1 ) > iu.Ko - 
11 J1OJIO?KUM D(a2 , 1) = P(1, a2 , N 1 )'. Ec1H Aim v <v0 q}ICJIaN, u MHo7RecTBaD(c2 , v) 

yce nOCTpOeHhI, TO Bw6epeM N e Talc, 'ITO 

( (-I , a2 , Nt.) n D(a2 , v0 - 1)) > zK0 - e/4	N,> N,0 _ 1	- 
Vo



HeHoTopNe BOflOCM Teop1n ... 1H44. -iii	307 

H JIOJIOnaTM 

•	D(o, v0) = P(11vo, a2, N,,) n D(a2, V0 - 1). 

HaHoHe1, B3HB I(a2) = D(o, 1) n D(o 2 , 2) fl ... flOJiy4aeM MHo?cecTBo C yHaaHHbIM 
CB0CTB051. LeicTB14TejH,uo, pI2(a2) = urn D(a2, v) 1zK0 - e/4 H, ecrnl JXJIJI 3a)aH-
Horo a nojo6paTJ, Vo TaHoe, 'ITO 11v0 < a, TO flJ2 go = 11N,,, B cii.iy ioerm 1(a2) 

P(1/v, a2, Np,) ôyeT BMJTOJIHRTCL yKa3aHHoe HepaBeHCTB0. 
HoJrOHM G(x, a2, )' = B(x, ) \ 1(a2) II 

A(a2, N)=	E 1(a2) zG(x, 2, ) < a21zB(x, o) np 0< <}. 

FIMepIiMocT1 MHoHecTBa. A(a2 , N) goKa3blBaCTCq TaH-fe, kcaH ll3Mep14M0Tb MHO-
HecTBa P(ai , a2 , N). OqeBliHo, 'ITO A(a2 , 1) u A(a2 , 2) U... cOB1IaaeT C TO'IHaMH IIJIOT-

HOCTH MHOacCcTBa J(a2). flOaToIy 1aA(a2 , N) -- iil(a2 ). .B03bMeM Telieph N(a2 ) Talc, 
- 'ITO6bI uA(a2 , N(a2 )) > uI(a) -	14 flOO1M 8(a2 ) = A(a2 , N(a2 )). I-Ia 8(a2) 

BCH}OUO a> 0 HaftyeTcn TaHoe 6 = nun (a0, 1/N(a2 )), 'ITO 

, a, a2 ) < 2aB(x, ) 11p11 BCCX L <& 
re

R(x, , a, a2) = {!/ E B(x, ) iiui6o y q 1(a2 ), rni6o It°(y) 
ly 
 - T/(y)I 

> - 
HycTb a0 TaHoe, 'ITO 

0
u(B(x, J - xj) i B(y, I -xI)) 

aO_( Jy-x)+iB(y,y--x) 

BOBI,MCM a2 Talc, 'ITO 0 <2a2 <qa0, req - tIHCJiO 113 .meMMbI 2 (cM. IInlkce) m norca-
HceM, 'ITO BH TKOM Bhl6ope a2 BhIHCJIHH1OTCH ycjionrnI 

(R/) (x) = o(Jy - xJHJ); (Jy - xI -0, y E S(a2)), 

rje (RI)' (x) = /(x) - DT0T/(x) (J x I 5 r). ,LkJIa OTOI'O, B3IIB a> 0 14 11Oo6paB 
cooTBeTcTByIouee ey 5 >0, paccMoTpllM pa3llOCTb 

T f(z) - T ;/(z) =	
(z - x) 

(Rf) (x), 
(X. 

re Ix - y <ô ii x, y E S(a2 ).. B 0603Ha qeHMIIx 2 = Ix - yJ 14 h = 2'(z - x) noJIy'nlM 

TI(z) - T0 f(Z) =	(Rf) (x)= 
kI r	. 

3alIeTnI, 'ITO 

(R(x, 2, a, a2 ) u R(1,, 2, a, a2)) 

<2a2 uB(x, ).) + uB(y, ).)) <2a2 a0 '(B(x, A) n B(y, A)). 

floiionii B

(x, y) = (B(x, 2) n B(y, 2)) \ (1?(x, A, a, a2 ) u R(y,'2, a, a2)) 

BaMeTIIM, 'ITO MHOHCCTBO 2_1((x, y) ± x) y1 oBJ1eTBopReT yCJIOBHIO iez'iii,i 2 ce = 1 

X (y - x). Talc xai-c yasi z E Q(x, y) BbInoJIHgeTcH 

/0(Z) - TrTI(z)I < a l z -	-ii /°(z) - T/(z)! < a Iz - yI, 

20*
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TO	

(R/y(x)	2a). 
-	IIr	X. 

iloaToMy

—i- (R/)" (x)	2M T, T.e. I(Rf) (x)I ^2Mc	Y - 

flocJ1eHee, B CHJIY TIpOII3BOJIbH0CT}f cr, H 03HaqaeT, qTO xipi Bcex H	r BbInoJI-



eTCH

(RI) (x) = o('Iy - xIr-II )	(jy - xl	0, y E S(a2)). 

BblöepeM Tenepb H0MBaHT K	S(a2) TaK, 
I 
qTo6m ,uK > LS(a2) - /4. Torja

,K > 1uQ — E U H K BbUXOT1HH1OTCH YCJIOBHJI TeopeMbl YHTHH 0 flOJOJ1HMM (CM., 
HanpuMep, [2]), TO CCTb AJM	r BbrnOJIHHeTCR 

(y — x)P 

	

- 	= o(jy - XjT_'i) 
Ir-II 

npii ly - xi –*0 If X, y  K. TalcUM o6pa30M / E CW T(Q, Y). TaR caic oópaiioe 

yTBepfcyeHI4e o qeuiuiiO, TO Teopema 3 JORa3aHa I	 - 

JIe1Ma 2: Ilycmb 

W(h)=Eaji', 
I,Ir 

so - uMepu.%we noôMnoKcecmco e R' u nyCMb npa necomopo.t eunhL 1tnoAf ee?imope e 
6&nOitJL5iemCa iepa6encm8O	 - 

((B(O, 1) n B(e, 1)) \ S0) < u(B(O, 1) n B(e, 1)). 

To&.z cyufecmeyiom MUCAa q> 0 u	0 rnwcue, nmo npu ecex r < -q natWyrncx 

h,•..., h, E S n mt (B(0, 1) n B(e, 1)), aAA somopux Ii	Mmax, W(h,)j. 
OKa8aTeJIBCTBO: O'ieBIgHo, qTo u1H icaiçorO e E 5fl_1 C H = 1 Ha 

HcecTue (e) = mt (B(0, 1) n B(e, 1)) HaiigeTCH HaGop ioiei h1 (e), ..., h(ey Talcux, 

'ITO oUcTeMa ypauHeHUM (oTHocUTeJlbHo a) 

Eah(e)= W(h,(e)).	(v = 1, ...,d)	 (3) 

ogHoaHa'IHO paapeuiiia Ii npn DTOM c M(e)•mac, jW(h(e))j. B CHJIY Heripe-

bIBILOCTH oco 4HieHTOu ypauiieiri (3), gjiq Ka çoro iia6opa je, h 1 (e), ..., h,(e)} 
HaüeTCH qHcJIO (e) TaKoe, 'ITO wapbl B(h,(c), (e)) _He nepeCelcaloTcU i B(h,(e), (e)) 

c: v)(e)(v = 1, ..., d), 14 JJIfl inoôoro Ha6opa To'ieic , ..., h, Talcux. 'ITO h, E B(h(e), 
CucTeMa ypaBfleHl411 

EaJi, = W(/i,) 	(v = 1, ...,d) 
IIr 

oJHo3Ha'IHo paapeUllfMa 11 UpH 3TOM la. 1	2M(e) max, I Wi,)I. 
-' O'IeBHjHo, 'ITO AJIFI HaHigofi T oqK11 e E 5fl_1 -HaftJeTCH OTlh1TH olcpecTflocm Uç 

TalcaR, 'ITO AJIFI BCHKOI'O l E Ue MHoncecTuo )(i) C0HHT B(h1 (e), (e)) u... u B(hd(e), 
(e)). 11a6op {Ue} npegCTaJineT co6ocIOT}cphlToe nolcphlTlie KoMIIalcTHoro MHOrO- 

o6pa3u S11 . Bupei1uM na Hero KoHeqIfoe uojwoKphiTUe	 - 

- -	 (4)
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if noriowi M = 2 max,M(e,) n q0 = mm, (e,). Boab1eMTenepb q TaR, 'ITO 0 < q 
< 1z(B(0, q0))/1u(B(0, 1) n B(e, 1)). Tora 143 yCJIOB115I 1u((B(0, 1) n B(e, 1)) \ S) 
<ru(B(0, 1) n B(e, 1)) noJIyaeT, 'TTO Rawgbifi map payca q0, BJIOReBHbIi B 
uMeeT c S Henycroe nepece'IeHne. BblOpaB B (4) U ra, qTo e E Ue, B cooTBeTcTBylo- -
iluix ivapax B(h(e 1 ), q0) BoabMeM i, E S nB(h,(e 1), qo) (v = 1, ..., d). OTcIo)a noay-
qivu 	^ M max, IW(h,)I I 

I'Ia Te6pembi 3 BBITeRaeT ciieyiouee 

Ca ecTB He 1: flycrnb jU - .epa JJe6e2a, f, g E GW,?(Q, Y) u 10 = g° noimu. ecioay. 
To7ôa / = g no'rnu ec,oy. 

1-Ia3oBeM BOI'HyTyIO HeoTpHuaTeJIhHyIo HIillIO CO XOOYAeu nenpepburnocmu, 
ec.nii w(0) = 0. HH?Ke 1u - rsepa ileGera. lipocmpancmoo Lip (r + co; R', Rm),rew 
HeFOTOpb1i MORJib HeJIpephIBHOCT14, onpe7eJIHM RK MHO?+cecTBO 'OrpaH}l'IeHHbIX 
y?ReToH nopja r ii R" B R, gaff ROTOb1X 

t(R/) (x)J 
inax Sup	 < 00. 
IIr xy w(y - x) ly - XIr_l 

Teoperea 4: 17ycmb y - .iep?z 3e6ea u uQ < oo. ,Ticem f: Q	1t" npu nownu
ecex x  I? yaoeilemeopiiem ycltôsulo 

ap Inn sup I/°( y)— T/(y)I < Co 
oy_ XI) Iy_xI 

rnoaöa U mOdlb?o moOa, voe0a 8.itx ecoo s > 0 naitaymc q Kostnadnl K Q U - 
&icem gE Lip (r + co; R", Rm) rnaue, ttmoyK > Q —r8 a IlK = glK. 

JOHa3aTeJIbCTBo TeopeMbi 4 noJIHocTbioalIaJiorHq no	 TeopeMb!3 14
nOTONly iii.i ero orlycHaeM. 

0co6&ii HHTePeC npe)cTaB.mHeT cJiyai w(o) = Q. ilpl4MenaH naBeeTHylo reopeny 
JaHKya-PayeMaxepa-CTenaHoBa noJiy'Iae1,1T0 jfceT / nopaa r n3 9 9 R" npn 
fl09TI4 Bcex x E 9 y)OBJIeTBOpJLeT YCJIOBHIO	

0	 - 

ap	VOW - urn sup	 <00 
yEQ y-x	I!, - xlr+i. 

Tora II TOJIbRO TOI7a, Ror)a HaJeTcRg HieT g E CW;+ i (Q, RI) TaHo, 'ITO / = 'g. 
BygeM I'OBOpTb (CM. [1]), 'ITO ?RT / E LT(Q, R") (0 < p < 00), eciIn HH 

I10TM Bcex x E 9 BbInoJlIIneTcII 

flt°(y) - T/(y)J P dY) 
1/p

= o(')	( - 0) 

B(x.Q)flQ 

ilerRo rioasaTb (CM. [8]), q'ro yciiosiae / E IJT(Q, Rm) BJIeqeT amipoRcilMaTHuHylo 
g14(xepeH114pyeM0cTbj0 riopgca r gcera / Ha 9. B coqeTauni C Teopemoii 3 m bi 
fl0J1414M ocioga o6o6nei114e pe3yJIbTaTa 1{aJlbgep0Ha-3HrMyI-Iga o6 L-gH4epeHw1-

MOCTJ4 (CM. [1]) Ha cya 0< p < 1. 

§ 3 Teopeni o upaBoM o6parHoM 0T06paaennll 

llepeigeM Tenepb R ycTaHoe.nei-rnIo aHaJlproB xJiaccwieciiix TeopeM- o6 o6paTI1011 
oTo6paneH1m JJ1R annpoRcmmaTHBH0 g1444epCH ullpyeMblx )yilHLu4.
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[1 pe rioeiiiief 1: [Iycmb X - noiinoe cenapa6eibnoe tempuecKoe npocmpan 
cmeo, Y - ceaapa6eJbnoe npocmpancnieo cDpezue,/ - 6opeize6ccoe orno6paaicenue6ope-
ieecoo noô.Atno1cecrn6a Q	X c Y up - peeyJlapna.c 6opeiieeca epa na Y. Toa 

cyqecmyem 6opelteccKoe noôstno;cecm6o	c: f(Q) it 6opeizeecKoe oino6paocenue
- Q rna,tue, 1mo 1u(f(Q) \ ) = 0 uf o g = id. 

4oHa3aTeJIbcTBo: MHOHeCTBO 1(Q) - aajurrijqecoe HaH o6pa3 GopeJleBcKor'o 
MHO?FecTBa npi 6opeJleBcicoM oTo6paf1e1-lHn 11, cJ1e?oBaTe.1thHo, 1u-HaMepixMoe. B ca.iiy 
pel'yJlRpHOCTH Mepbl ,U, HafieTCH 6opeiieBeHoe HO)MHO71CCTB0 So	1(Q) Tahoe, 'iTo 
4u(f(Q) \ E) = 0. MHOHeCTBa Q H	MO?HHO npecTaBHTb KK o6pa3bi Q = 

5o = W(12) 3&MlflIyTbIx IIO)MHO?HCTB I H 12 I1OCTIICTB iV HppaIflOIlaJJbHbIX 
'mcen (CM., HanpnMep, [10])npnHerlpepblalmlx oHo3Ha qHHx oTo6pa?KeHHHx 'P11 7p. 
1lOJ10?HHM

P={(x,y) €142 I x  J,y E 12,V'(Y) — t('P( x ) = 0}. 

Hiocioe MH0?fcecrBo PHBJIHCTcR 6opeJleBcHHM HR upooOpaa HJIH npI4 6opeJIeBcHoI 
oTo6paeHmf. flo Teopeme flHKoBa (cM. [14]) ero MO?HHO yHHOpMH3OBaTI OTHOCU-
Tejibi-Jo OCH OY m3mepumorl HpHBOi ?) TaHoli, 'iTO JIeãeroBbI MHoo1ecT8a ()y}lRIU111 

: 12 —1- Ij HBJIIHOTcH aHaJIHTWIecHIIMH. PaccMoTp11 oTo5paaeHlle Uo = 'P 0 71 0 
OqeBn wo , 'iTO fog0 = id 0 . [1oHaef, 'iTO Yo u-H3Mep14Mo. Tlycm U - OTHbITO 

11OJMHOKeCTBO ii X. Tai H1 ('P0 )_1 (U) - aliaJulTHqecl-coe MHoaecTBo 11 V - 
6opeJIeBcRoe oToópa?lceHHe, TO M1LofcecTBo go- l (U) TaHfce aHaJIHTl44ecKoe 11, cJiejO-
BaTeilbHo, 1a-113MepllMoe. B cliJiy fL-113MepHM0CT11 g 0 1aiteTcg 6opeJleBcKoe 1TOJMHO-
?HCcTBO c: = 0. TaHoe,'iTo u(E \ 5)	H g0 J5-6opeJleBcKoe oT06pa-HeHlle. OcTa-
eTcH JIOJ1O?KIITb g = YoL I	 - 

)IJTH BcHHoro gmeTa / E CW'(Q, Y) (r	1) rrooii 

B, =B,(f) ={xEQj dim itnD(')f(x)v}. 

4epe3 HI o6o3Ha'i4M ô-epiiyio mepy Xayc)opa B HPOCTpaHCTBe Y. 

11 peuioei-ine 2: Hycmh Y - cenapa6emnoe 6anaxoeo iIpocmpancmco, 
/ E C WT(Q, Y) u	v - (n - v)/r. ToaOa Ho/o(B,) = 0. 

H a 3 a T e iT I, C TB 0: O'ieaniuio, 'iTO MH0CTB B,-6opeJieBc1ne. 149 npeiTo-
aeun 1 ciTeyveT, 'iTo cyigeCTByeT óopeiieBcRoe noM1I0HecTBo 5, f°(B,) 11 OTO-

5paaeHHe g,: ., - B, .aue 'iTO Ho(/0(B,) \ .5,) = 0 H too g, = id,. IIyCTb 
fl ofo(B,) H 3 (.E,)> 0. Be3 orpaHn'ieHucr o6nHocTll MWfcHO C41ITaTb, qTOHÔ ( E ,) <&. 

PaccoTprIM peryiipyio 6opeileBcicylo Mepy u Ha g,(E,) onpeeJ1eiiiiyIo .paBeIIcT-
ROM uA = 11 610(A) (A 

Taii HK / E CW(Q, Y), TO RaeTca KOMflHT K. g,(E,) TaHOII, 'iTO U K, > 0 
IT AJIH Bcex ,JxI	r BbrnoJIHeHo 

/(y )	 /+P(x) = o( I y - xII) lIr—II 
npzi jy - --- > 0 H x, y E K,. HO TeopeMe YMTIIM 0 flOOJ0KHHII (CT. [2]) I(afljeTcff 
(PyHHq4.q F E C(R, Y) TaHafi, 'iTO (aF/X)I K, = IIK,• TaR RaE D1oaecTBo 
A, =. {x E Rn J dim im DF(x) v} COAep7RHT K0 , TO 

n g(S,)) ^! tK,> 0.	 -	(5)

C gpyrorl CTOPOHhI 

n g(E,)) = H2F(A, n g,(—F')) ;C, HoF(A,).
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113 113BecTHoi reOpeMbi Ann rjiajiix 4)yH}Eu1h (cm. [2]) noJ1yaeM, q 'ro H5F(A,) = 0. 
HoaToMy /2K, =0 B J1POTHBOP4R c (5) TaInM o6pa3OM H610(B,)= 0 I 

llycTb / E CWr(Q, R") H g E CW'(S, R'), rje S - 6ope.mencKoe nornoacecTBo B 
W.

 
AJIJ9 Tex X, ARA KOTOPMX g(x) E £7, onpeeiiii &mem fog caegymmHm o6pa3oM: 

g) (x) h 

= V, 1	
D(m±'+mk)/(g(x)) (D(')g(x) h)m ... (D(")g(x) h)-k, 

m+2m.+..'+kmk=k mI....mk. 

F)C j jia BC1IO1 k-nHeHo	oprmi B o50i-ia'rmi 

h 1 ...'hk =^—kk! ... B(eh j + •.. + eJh). 

OTo6paaeHHe id7 5yeM B gar1bHeimeM OTO?KJCTBJIflTb C ?flTOM 

{D'idg}irJ. 

'-Iepe3 rnes o6oaIIallM mepy JLe6era H a R". 

TeopeMa 5: Hycmb / E CW'(Q, R'). To2ôa: 
1. iiaiôymc.ci 6opeiie6c,we noaAtnocecmeo S c /°(Q) u &kcem g E C IVT(S, W) ma-

Kite, trno mess (/0(Q) \ 5) = OLu fog = ida; 
2. ô.,r ecaicoo 6opeiie6coao noLwwaicecmea S = f°(Q) it m6oll 6opeiieecoi yot- 

quit g°, yOoeiiemcopiiiouei yciioewo / o g° = id naOemc.q ôcem g E C1V(.E', R) 
h maoü, 'tmo g° € g u fog = id=. 

OKa3aTe.ThbcTBO: 143 npe;AjiwKeHmFi 2 cjregyeT, qTo mes/°(B_ 1 ) = 0. B CHJI 
npejiiocea 1 MoIcHo HaT}1 6opeJieBcHoe noMHo?HecTBo S c /°(Q) \/°(B_ 1 ) i 
6opejieBCRHr1 1'OMeOMOp4113M g°:  qTo nies (f°(Q) \ 5) = 0 ia /0 o g° 
= id=. DopMaJ1bHoe paBCHCTBo D('O(fo g) = D(k)id= II03BOJIHCT iTOCTOUTb VkceT g 
nopHJFca r H3 S B W'. 

floKaeM, 'iTO g E CW(E, It"). HyCTb ft - peryJifipHaM ôopeJieBcKan mepa Ha S 
TaIaH, 'iTO fL. <00. HoJioHM a0(A) = 1zf°(A n g°(—=)). Tora /to - peryJlflpHaH 
60pe.rIeBc!aM mepa iia £7 H /401? < oo. Lir 3aaHHoUo 6 > 0 HaikeTca KOMflHT 
K c: £7 \ B_ TaHoi, 'ITO ,i0K > fS? - II JJIH Bcex J x	r BbIIT0JIRHeTCR 

-	(y - x)	= o(jy - 
IPIr—Ic 

npii y - xI — 0 11 x, y € K. Ma Teopembi YMTHJ4 o npogo juiceHHH cJlegyeT cyeci-
BoBanile 4yHELrn F € CT(lth , It") TaRoft, 'ITO DFI K = IIK (IiI ;5 r). B Hancjo1l 

oqie MHoncecTBa K gan HHIHH F BbInoJIHeHbI YCJIOBHH TeopeMhi o6 O6paTHOk (yHR-
ram. ll03To1y jIfl Ka?IVoro x E K cyEIeCByeT OTKbITOC MHo;1ecTBo U aoe, 'rro 

- H44eoMop(J)H35tHaacca C'. HycTb G = (Flu.)-'. ficHo, 'ITO 

D'GX !,o(K) = fJlf°CK>nFu 

0503HaqHM iI,, 3a1%1FcHyThIü map c reHTpoM B /°(x) Co)epnatLuliiCB B F(U) H 
OTKpBITbIÜ map c [W HTPOM B f°(x) Tamil, qTo lil,	J1(• JLeI'}cO BH)eTb, 'ITO gas 
Bcex	r BLInOJIHHeTCR	 - 

(t - z) 
g (t) -	 g"+(z) = o(jt - zI t_I )	 (6) 

IPIr—kI
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npn It - zI	H 1., z E LIT,, n /°(K). llo1aaceM, 'iTO (6) mmeeT MCTO npii It - z -,0 
H t, z E /°(K). 

B npejno.moeIn4iI npoTMBHoro HaiieTca nocJ!eJo8aTeJIhHocTb ((h, z.)),, 
X /°(K) cxognuaHca H (to, t) E f°(K) xf°( K ), g Tin F0TOp0cI npw Bcex k Bbrnoj!HcLeTcn 

g(t) -	
( tk	Zk)P 

ul ( Zk)	 . 

max	Ilr—II	 > o. 
IJr	 Itk - ZkI 

Tait KaK MHOKCTBO /°(K) HOMIIaKT, TO 01-10 noKpblBaeTcg KoHeq HbIM qHCJIOM InapoB 
Ifl. lloaoMyt	 OHOM 1433T11x InapoB, iianpiiep, JJJ. BXL

CHJIY CXOHMOCTJI rlOcJIegoHaTeJlbnocTH ((tk, Zk))k Ha qidHafi G HeHOTOpOFO IloMepaBbi-
nOJIHleTcH tk E !II H Zk E L11 . HoaToMy	 - 

-	g(t)	Z	(ti. _ Zk)fl g + (zl)	 - 

wax 
klr	

k--oo 

B JLpOTHBOpe'WH c (7). 3HaHT JJ1H AmeTa g AJIH BCex	r I4MeeT MCTO (6) npu
It - — 0 if t,.z E 10(K) . OcTaeTcH aaMeTnTb, 'iTO 1u/°(K) = u0K > ,u.T - e. 
o6paaoM g € CW(E, R") I 

FIyCTh /1 - peryinpaa öOpeJIeLlcKaH 1epa Ha Y. Byei I'oBopllTb, "ITO 

I € CW'(Q, Y) oöJiagaer Nu0, 1u) -coo ücrneo.41, CJIHjJ1H BCHKOI'O MHoIcecTBa N	Q
TaKol'o, 'ITO yN = 0 nbrnoLH}(eTc}1 0/°(N) = 0. 

flpeui0?leHI1e 3: liycmb / € CIV(Q, Rm)(r	1), / o6iia0aem N(Iues,H, 
coo fcmoo.- it r	n - m + 1. 1oa ines, f°(Bm_ i ) = 0. - 

OKaaaTesIbcTBO: CHaqaJIa3aMeTl4M, 'ITO )JH1 BcH}cOI'O e > 01laiijeTcn KOMnaKT 
K, Talloü, 'ITO yK, > , Q -	f1, € CWT(K,, Rm) . FI03TOMy, B CmiTy npeJio-
2KeH1a 2, rnesm I0 ( m—I ( I Ke)) = 0. B03hMe1 'rellepb nocJeoBaTeJIblIocTb o,	0 14,
coOTBeTcTByloulyio eft, nocjie0BaTeJibj-iocm KOMIIITOB K, = K, it noiow'i 
= K1 uK2 u .... Jlerxo B14jeTh, 'ITO ,u(Q \Q0) = 0. Rpoie TOFO 

-	 I 
mesm /°(Bm_i(110,))	E nes /°(Brn_I(/IK,)) = D. 

TaK KaK

10('(/)) /o(Q \ Q0)  

14/ o6JtaaeT N(mesm, )-cBocTBoT, TO mesm /0(Bm_i(f)) = 0 

eopezia 6: llycmb / € CW,(Q, Rfl) (r	1), mes/°(Q) < 00 U / o6iutaaem
N( mess , ,u)-cooücrfloo.it. Toaa: 

1. cynecmoyem 6opeiie6ccoe no noscecrnGo	c f°(Q) it öscemg € CJV TlCS,, (E, Re') 
mwcue, 1rno flies,.(/O(Q) \ .E) = 0 it fog = ic!5; 

2. Oizx ecoo 6ope4eociw26 noLitiiod,cecmoa .E /°(Q) \ /°(B,,_ 1 ) u 6opelleecK020 
omo6paweuu.ci g° yOooitemeopiuoueo yciioou?o / g0 = id.2 cyuecmoyern Oceni 
g € CW nes, (.E, R) maiwü, mog° € g u f o g = id=.	- 

Joica3aTeJ1bcT.BO: 143 lLpeJIoKeHIln 3 cJTeJyeT, 'ITO mes,,/°(Bm_i) = 0. B CHJI 
npe)JIOaeII14n 1 MOMHO HaItTU 6opeiieBcHoe nOgMuOHeCTBO	/0(12) \ /°(B,,_1) if 
6OpeJTeBcKntl roMeOMOp4H3M g°: 	TaKite, 'ITO nies,, (/°(Q) \ S) = 0 11 /0o g° 

id -9 . (I) opMaJlbHoe	BCHCTBO D('O(f o g) = id4 noaBoilfieT, ]TIOCTpOI4Tb gweT g
nopga r 143 . s R".
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HoHaiceM, 'ITO g E CW nes,(S, R'8); JJ1H 3T0F0 3aMeTnM, ']TOJ1I BCHIOFO C > 0 ia- 
yec ô > 0 'raKoe, 'ITO mesa /°(A) <e gng Bccuoro ôope.neBcxoro noMHoaecTBa 
A c g°(3) Taicoro, q'ro 1uA <6. LecTBIITeJIbHO, B npeu1o.rIoaeH1,1n flpOTIIBHOI'O Hafl-
JTCH e > 0 m iia6op 6opeJleBclnix MHO?HCCTB (A,), 1 TaKoi, 'ITO uA, < 2' it mess. 

E. I1ojioaii Ck = A k u A k, l u	Tora rnesflf°(Ck) e if, cJIeJoBaTei1bHo, 

- . mesfl/0(C) > e.	 (8) 

C gpyrort CTOpOI1, B cy oHO3HaqHoCT	Ha,(S) cnpaBe.IBo  

=1°
 (k 0=01 

Ck). 

Hovroiy mess /0(C1 n C2 n ...) = 0, TaIc H8K t(C1 n C2 n ...) = 0 B •npoT}lBOpe'IHht 
c(8). -. 

Bo3bMeM e> 0 -iiae 6 > 0 Tahoe, 'FF0 ycjioBme /uA <6 (A	g0(--)) BJIe'leT
mess /°(A) <. TAji q jaiuioro 6 > 0 Hafije1 i g°(S) hoIuawr. K Taico, 'ITO uK 
> /g0( ') - '6 Fl AJIF1 BCex Ixl	7 EhmoJIHeno	 .	 . 

MY)
-
 I,..	

/ /' +O (x) =00Y - x1') 
$Jr–kI	 .	 -. 

Hpif IY - x	0 u x, y E K.. Tau +ce cax I B reopeMe 5 noia3bIBaeTCfl, 'ITO Tora - 
jJiH Bcex jocl	7 BwnoJIHeHo. 

g,(0, 	"	g(z) = 00 t - Z! r_ I) 
^r–Ij	j9. 

J1H It - z —*0 II t, z E /°(K). OcTaeTcR Jrnwb 3aMeTuTb, 'iTO mes'f°(K) > rnes 

CJ1eJCT13Me 2: Thjcmb K - ,wMna,m,Loe noMuod:ceCrn6o o R',- / - itunuuteo 
- omo6paaicenue ita K e R'. ToOa cyzqecrncyern c'emnoe ce.iwücineo annpocutamue,to 

OufH0eperi1upye.4m1x omo6padceiuü g.: 1(K) –* K mazix mo öi.s 6C.qSXO2O y E 1(K) 
cnpacei.itueo eio'IeJue g(y) E /'(y) u Auwrnecnco {,(y)},. ocio/9y nizomno 

TaK aic / noJIyHenpephlBHo , CBepXy, TO HaIeTCR c'IeTHoe BCIO	nJIoTlIOe 
Ml-IoncecTBo I43MHMLIX OgHOaHa'IHh!x BeTBeii oTo6paeH1I /	(CM." Hanp}iMep, 
[3]). Oc'rãeTccI Hi!M}IBTb cJIecTBiIe 1 IlTeopeMy 6 I	- 
1IaCTI, II  

§4 IIpoeTpaiIcTBo CWFP (12, 1')	
I 

F1iice Y — uopnipoBaHhioe JIpOCTpaHCTJIO. )iBa a-eia /1, /2 E CJV, T(Q, Y) 6yei 
HaauBaTh aKcusajjenmnbz.Mu, ecjrn paBeHCTBO / 1 (x) = 12(x) BbIBOJ1HRCTCH AJIF1 u-

no'iTn 'ucex x € Q. K.'iacc &ncemoô aFcuHBaJIeHTIIhlx. / 6ygeM O603HaqaTb F. Onpe-
JCJIBM npocTpal4cTBo CWF,(Q, Y) KaFc ()a}cTOp-rIpOCTpaHCTBO rIpoCTpaHCTBa 
CW;(Q, Y) no OI1LICaHHOMy oTHOweHl4Io aicBhIBaJIeHTHocTlT. Jlerhco BhIJeTh, 'ITO ec.rui 
f E CWZ(Q, Y) 11 1 3EcBI4BaJ1eHTCH /, TO /2 € CW(Q, Y). 

lIycTb K-FcoMnaFcT BJ1OeHHbIt B Q	II". floJlOuM 

I/(x) - DTr/(x)l 
111K = sup I°(x)I + sup 

rEX	x.yEK.zy	IY - xIr_II	Fl F IX = "If IN A F 
IIr	 •	 -
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1Sy)er1 HamIBarb ôd;cemo.4 HJICC 3KBJ4BaJIeHTHbIx y,1ceToB, ecjni 3T0 He TIIIBOJ14T 14 
Heopa3yMeH14RM. 

lip e ii 0 e H 11 e 4: Hycmb (F,),, - nocileOo6ameilbnocmb &cemoe C C WF,(Q, Y), 
(KN )N1 - eopacmaiouai nocj,eaoea,nedibnocmb cotnaAmoe a Q maca.i, mmo 
\ (K1 u K2 u ...)) = 0 u Oncem F ma,coi, mo IF, - FIK N -* 0 (v -^ cc) ôia ecex 
N. To3a F E CWF T(Q , Y). 

,g oRa3aTeJTncTBo: HyCTb e > 0. ,ocTaToqHo JIoHa3am, 9TO AJIR H14OT0OFO 
npecrain'ejin / iiacca F Ha11JeTcsT14oMnaIcT K Q Talcoll, q ro /2K > 1 Q — e 14 
J1auce*IxIr 

- DT T/(x) = o(Ix - yIt_l)	(ly - x —*0, x, y E K). 
Tait iai u(K1 u K2 u ...) =	TO /LKN ->- EaQ iipii N —> cc. IioTOMy HaLgeTcH No
TaHoe, 'ITO ,zK. > uQ - e/2. HycTb / E F 14 f, E F, npe)cTaB14TeJ114 TaicHe, 'ITO 

If - /f Ky, < IF — F,IK + lh*. 

V = 1 BIr6epeM ioMrzawr K' TaH, 'ITO /2k' > /LKNO — /2, ye /i iienpepe 
na K' II gii q BCCX	r. 

— DT,,'/ 1 (x) = o( I x - yI')	(IY — xl —*0, x, y E K'). 

llpegnojioam, 'ITO nI uoo6paJnl HOMHaKThl K' K2 ... K'' T14 'ITO 1uK' > IAKNO 
— /2, KeTh1 /, HCHPPbIBHH Ha K' n gaa ncex jai	r 

f(x) — DT"/1(x) = o( I x — y -11 )	(I — x i —*0, x, 9 E K') 

(i = l ..., v — 1). O'IeBugilo, 'ITO MOHO HOO6paTb HOMnaKT K'	K'' TaHoi, 'ITO
/2K' > 1zK, - /2, ipier /, uenpepueii Ha K' it gjia ciiex H ;5 r 

- D771,(x) = o(Ix	y1r-HI)	(I — x}	0,x, y E K'). 

HoJIonM K = K' n K' ne... Tait HaK 1uK' <cc, To iK = lim 1aK' 1zK, — 

HoaToMy 1uK > uQ — e. Ha MHoaeeTBe K nocaIeoBaTeJ1bHOcT1. gmeTOB (fIx) CXO 
1iTCH B crcrie IiOpMhI I•IK• TaK KK BCC yPHeT& MK HerIpepMBHhI It J1H BCex 

r BMflOJIII}I}OTCH ycilOBnn 

- DT T/,(x) = o( I y — XI'-II)	(ly — xl _*0, x, y e K) 

TO	 Ha gtiaroiiajiff HJICM II 1103TOMy HenpepMBHWC Ha K XK Bbipa-



aeHna

— DT,,T/,(x)	f(x) - DTj,nf(x) 
ly	

CXOJWTCH K 
- xj''1	 l - 

B TOJ1OJIOI'1414 paBHoMepHo1 CXO11MOCTH na K x K. B cn.riy paBHocTeneHHoi HeripephiB-
HOCTII noJIy'IaeM, 'ITO AJIFI CBCX H ^ r 

— DT'/(x) = o( l y — xlt1I)	(I y — x —*0, x, y E K) I 

Ha MIIoKeCTBe CFVF,?(Q, Y) )JIR 3aaHHocI Bo3paCTaloIUeLi j,ocJIe)oBaTeJIbHocTu 
14OMIIHTOB K Q (N € N) TaMfix, 'ITO /AQ = z(K1 u K2 U ...), noc.nejoBaTeJIb-
14OCT14 noJlo?HuTeJIbHhIx q ilceji 6,v —*0 ii 3aaoro gea F € CWF,Z(Q, Y) paccio-
TP14M cnc'reMy noMHo4cecTB BN(F, K, LI) = {G E CWF, T(Q, Y) 110 — FIKN <ÔN}, 
rje K = {KN}NEN it A = {&v}NEN. O'IeBnjHo, 'ITO {BN(F, K, LI)}N E N — 6a311c 4yJIbTpa, 
HOTOphIt&MhI 6yjeM 060314a'IaTb B(F, K, A). DnJIbTp x Ha CWF,(Q, Y) 6yen Ha3b1-
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BaTh CX00aufamciz 1 f9')scemy F, ecin HaiiyeTc ()HJthT B(F, K, ii) TaI1o, VTO V
B(F, K, 4). TaKMM o6pa3oM mmonpejeJrnm Ha CWF,,'(Q, Y) npeeyio cTpyH-

Typy, Cor.TIacoBaHHyfo CO CXOgHMOCTbIO onmatmofk 1IpJ1O1+eHHeM 4 (CM. THE [9]). 

HpeJJIOiceHRe 5: Jlpocmpancmco CJVF,?(Q, Y) c 0annoü npeOelibnott cmpulc-
mypo ti aoJuiemcil nceeO0mon0.,z02u'ec,u. ypaeno6ememituAt eenniopuum npocmpancm-
80.41. 

Lo K8 aT ei b CT B 0 Ciiaaia npOBepHm Blirnojillellile allemom nceBoTonoJIorll-
ecoro rIpOCTpaHCTBa (i. [12]). IIyCTb 7, CXOAHTC q K F H tHJ1bTP 72 TaKO, qTo 

72	'. Tall Kall	B(F, K, J) JJlH HeKOTOpOFO (HJ1bT	B(F, K, 4), TO 11 X2 
B(F, K, 4). HoéTo1y im oripegeaemin npeeJ1bHoi CTpyKryphl cJleyyeT, 

#abTP 72 CXOWITCH K F. nypTb 4llfJIbTpbI Xi 11 72 CXOjHTCH K F II (IJHJIbTphI B(F, K',Ll') 
n B(F, 'K", 4") Tane, 'iTO 7 , = B(F, K', 4') H 72 B(F, K", 4"). PaccMoTpHM 14JThTP 
XI V 72 = {X1 U X2 I X 1 E Zi, X2 E 72}. llpoBep}IM, 'ITO 

B(F, K, 4), re K = {KN = KN' n KN"} H 4 =	= max ON ', ôN)} 

yoBJ1eTBOpneT ycjioBmio 7 v 72	B(F, K, 4). )eicTBHTe.nbHo, ecjm 

- 0 E BN(F, K', 4') u BN(F, K", /1"), 

TO HaÜyTCR g ' E 0, g E 0 i /'E F, I" E F TaIHO, 'ITO g' - f'Jg' <ON ' hull	- IIKN"
<ON. Torjia uiiiöo  

- I IKy'flK" < 0N	max ( öN ' ON) = 

- / IKN'flKN" < ON	max ( 0N ' , N) = 
TaHHM 003Of BN(F, K, 4)	B(F, K', zl') u BN(F, H", 4"). OTKya cJIeyeT, 'ITO 
71 y	B(F, K, 4), TO eCTb 4)HJIbTp 71 V 7 CXOHTdH K F. 

MJIbT [F], cOcTaBJIeHHMfill3 BCexnoMHonlecTB CWF,?(Q, Y), coepan.1HxF, 
O'IEBI4JWO CXOJHTCR K F. TaKHM o6pa3oI CWF;(Q, Y) - nceByoToriojioruqecKoe 
Up0CTpaHCTBO. 

flollanleM, 'ITO flCCBOTOflOJIOI'14H rIpoCTpal-ICTBa CWF,(Q, Y) cor.riacoBala Co 
CTpyKTypoil BeKT0pH0I'O HpOCTpaHCTBa, TO eCTb onepa!UIH 

	

H q:(a,F)--).aF (aER)	 ., 

HeiIpepbIBHhI OTH0C11TJIBHO nCeBoTOHOJIOrm4 JIOCT11CTB CWF(Q, Y). (MM 
ue ocTallaBuHBaeMCH Ha TPHBiiajibHori npoepice KoppeKTHocTll onpeeuIei4rni due-
pa1Hti cuoIceHuH 11 MHOlCHM Ha 'D!CJIO JJ1j KJ1CCOB aKBIIBaJIeHTHhIx g1leToB.) llycTb 
{BN(F,K',4')}v - 6aic HJIbTpa exognmeroen i-c F u {Bf(G,K",/J")}MEN - 6aBHc 
411uBTpa, cxoAmuterocFi KG. Tora {BN lf ((F, G), K' x K", 4' x 4")}M.NEN 6a311C ()HJ1b-
TpaCxoRueI'oC1I K (F, 0) B TorroJiorlill eapoa FipOH3BeJeHHR. HoKa?KeM, 'ITO 
{tp(BNf ((F, G), K' XK", 4' xLl"))}N MEN .6a3HC (afJlbTpa, cxo qu.erocu K F + 0. 
,Le1cTBuTeJIbHO, 

?p(BNN ((F, 0), K' x K", 4' x zl")) = BN(F + 0, K, 4), 

re K = {KN' n KN"} y(N H 4 = { &v ' + &v}NEN H, CJIeJOBaTeuIbHO, (J)HJlbTp flOpO?K 
JeHH2I 6a3ITooM ip(B((F, 0), K' x K", 4' x 4")) CXO11TCH K F + 0, TK KFI i)1tJlbTp 
B(F + G, K, 4) CXOTCR .K F + 0. TaIdHT O6pa3OM CJIOKeHz4e i{flhIBHO B 
CWF(Q, Y). I-IeupephIBHoCTb YAIHOWCIIHH Ha 'IHCJIO AOKa3biBaeTc yi aHaJIOI'H'IHO.
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YpaBHOReUICHHOCTb ruo6oro IJ1bTpa cxoiueroea jc 0, cnejyeT 118 Toro, qTO 
cxOJ1sE0nCH ic 0 ()M.JIbTp x CO)P?}HT HeKoTopb1i 4rIJIbTp B(0, K; A) $IBJIBIOLIUII4CH 
ypdBHOBeiueHHE-im 4IIJ1bTpOM I 

flyCTb mepa y eem cyhima He 6oiee gem e'ieTHoro 'rnc.ma Am pa iiOBCKIIX Mep, TO eCTb 

L='&	(v0^oO). 

Jlerico fipoBepfleTcll, qTO B 3TOM ciyae Rawgbifi iuiacc 3RBMBaJIeHTIIMx )]KCTOB F 
oI1pee.1HeTeH 3Ha qCHIIHMH jno6or'o ero flCJCTB14TJI}1 B To'max x, (v :5^- v0) it uceo-
TO[IOJIOI'HH I1OCTHCTB CWF, r(Q, Y) a}cBIIBaJIeHTHa TOHOJIOI'}JH flOTO'le'lHO CXO-

HMOCTli ?KeTOB Ha MI-IoaecTBe {x,: v !^g vol. TaRIIM o6pa3oM CWF r(Q, Y) - npo-
CTBHCTBO Dpeiiie (B ciiyae v0 < 00 - eBKJuaJoBo npOCTpaHCTBO)'-

PaccfoTpiiM Tenepb ciy9ai, icorja mepa ,z HelrpepblBHa. 

fl p e LJl 0 a e i-i He 6: Tlycmb .epa i nenpepb2ena. To2öa npocnlpancrnco C WF?(Q, Y) 
ite R6.a gemc g m.onoJtou'4ecKu.M. 

J.ma 8T01'O AOCTaTOqH0 UpoDepliTh, 'iTO 4HJ1bTp V {p p CXOHTCH K O} He fIB JMeTCFI 
CXOJ Rfli1MCH (chi. [12]). 3T0 c.meyeT ita Toro, 'ITO epa ognoTo'IeHoro MHoIcecTBa 
HyJIeBaH 11, noaToMy, ThJIH iiwi;Rok T04Ki1 X 1IaiJeTcH . cxoHLuMca ljfllJIbTp B(0, K, A) 
TaKO, 'iTO gjiFt Ka?KJorO ]K jv E K BhIHOJ1HHCTCH KN n {x} = 0 I 

PaaJioiceHrno MCbI /L = ul + /22 iia aoitapyio it uenpepblBHylo cocTauJ1nIouwe 
cooTBeTcTl3yeT paaioceite flOCT1ICTB CWF,(Q, F) B flflM1O cyMMY BeicTop-
lIbIX npocTpaHcrB 

CWF;(Q, Y)	CW.F,(Q, .Y') CWF;,(Q, Y).	 (9) 

T e op e ii a 7: Paeencmoo (9) iie.iijtencii 113u.ifop0113.Ito.it e Kameeopuit ncee0omono.'io-
211'4ec?cux eehmophb2x . npocmpancrnc.	 - 

)OKa3aTeJ1b0TBo: OHO COCTOIlT B, TenCpb ye TpBBIIaJIbHoIi, npouepice, qTo 
ncegoonoiiorusi geKaPTOBa npoitaBeeJIHn CWF ,(Q, Y) X CWF.(Q, 1) 3ic814-
BaJIeHTlIa nceHJOTOnOJ1orrn4 CWF.r(Q , F) I 

§ 5 €XOgliMoCTb lloeiicoBaTeJibIioCTert B HpoCTpaIIcTBe CU'F(S2, 1') 

ByJeT rOBopHTb, 'no nocJleoHaTeJIhnocm UfeToH (F), 1	CWF?(Q, F)
aanpohcuMamueKo (annpoKcit1aTnBHo, ecJlll 3TO He HPi1BOX11T ic HeJwpa3yMeHnHM) 
'cxo(9ttmcsL K feTy F, ecjni Ha4eTcn ! nJIbT p B(F, K, zl), KaKb1ii ajleMeHr óa3i4ca 

oToporO COPKi1T'Bee aa HcHJIloqeHMeM icoHe q oro qHcjia 3JIeMeHTOB nocJ1e013a-
TeJIbH0CTII. Byei roBopwrh, 'ITO no,M1IoKecTRo X c CT(R", F) annpocuupyem 
CWF(Q, Y), ecjin jiisi Bc}lKoro g7KeTa FE CWF,Z(Q, F) 1IafiJeTcn IlocJIegOBaTeiib-
I4OCTb ()yHKgHi g, E X Taicaic, 'ITO IiocJ1eoBaTeJ1bHocm 1-CnaccoB jaceTo G )KBH-
Ba.rIeHT)-Iblx {Dg,} iirI annpOKCHMaTHBIIO CXOHTCH -ii F. 

flpeoiceiiine 7: llpocmpaucmeo CT(RfI, Y) annpoccuttnpyeni npocrnpalwmaO 
CWF,(Q, F). 

^koiia 3aTCJIb *CT .BO: OHO cJieyeT I(enocpe1cTBeHhIo 113 onpegeJieHiiii HOCT1ICTB 
CWF;(Q, F). JeicTBHTeJ1bHO, flCTb F E CWF,(Q, F). B3HB nocilegoBaTeJlbHocm 
F, J.0, MB! MOKeM HaiTH nocJLeOBaTeJ1bHocTh icoMnaicToB (K(v)) it nocJIeonaTeiib-
110Cm 4)yHKI.U1k (g,)	C(1t", F) Taicile, 'iTO 

/2K(v) > uQ -	H {f}jIrIicN =
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lloJ1oncIM
(	 V 

co

 1 
K = IKN Q KN =flK(v) H A

=	= 
Torja iiwRgoe Mao,fecTBo BN(F, K,'4) CoepH11T Bee Ba HcEJIlo qeHl4eM KOHeqHOI'O 
q11cJIa a.meMeHToB flOCJ1eOBaTeJIbHOCTI1, CocTaBJIeHHOli 113 HJlaccoB A7ReTOB BKBIIBa-
.rtenTHbIx {D"g,} 11Q . TaHHM O6pa3oM nocJIe)oBaTeJIbHocTb JJIaCCOB jmeTOB OHBH-
BaJIeHTHLIX {Dq}Il:^;,JQ anEJpoKdHMaTHBHo CXOU1TCH H F I 

flyqTb TeiiepE.Q-oTIcpLIToe MH0?HecTBo. Pacc1oTpt1 n pOCTpa jiCTBO CT(Q, Y) C TOHO-
JIOI'Hei paBHOMePHOrl CXOJIHM0CT11 Ha Xa?HoM }coMnalcTHoM nOyMHOHeCTBe. Onpe-
jeini onepaop i: CT(Q, Y) -- OJVF(Q, Y) cieyiouM o6pa3oM: i(g) ecm 
HJ!acc )flTOB 3KB11BaJIeIITHhIX {Dg}1. 

TIpe)J!o?IeHne 8: BJiodfce1ue i: C T(Q, Y) -* CWF, T(Q, Y) nenpejmcno. 

jo}caaaTeJIbcTBo: L0CTaTO qH0 noHa3aTb, 'ITO CxoJUMOcTb a C(Q, Y) nocjieo-. 
naTeJmHoeTIf (g,) i3JieeT ee arin p oRcHmaTEB11Y I0 CXOWIMOCTb. HpejcTaBaM Q B 
anne o61eIT1IeH11R	 HOCJICOBTJIbH0CTH KoMna}cT0BKN. flycTbg,-->-g 

	

cMbxcJIe Cr(Q, Y). B ciiy OMJThI Teopa	 V 

g,(y) = E (- x) 
Dg,(x)	 V	 V 

-	 jr-1	-	-	 -	-	- 

E 
	X)a f r(1	ty Dg,((-1 - x + ty) dl 

X.	J	 V 

•	 0 
rIOJIy'IaeM, 'ITO 

MY) -	(y —X)a Dag, '(x) 

!
fr( l. —, t)r ' IDg(( 1 —. t) ,x ± ty) VT D g,(x)I dl. 

TaK HK UOCJI)0B3TJIBH0CT16 (g,IKN). 11pM juo6om N paaHocTenellllo HenpepblBHa, 
TO npaaaci 'iacm BHCTB JL1! acex V M0HT 6bITb oueae a BCJIH'I11HO	- 
Jfl1wb TOJIbKO y € B(x, ) KN c Q HpH goCTaTo'IHo MJIOM Q H HIOTOOM NE N. 
B cHjiy paaHoMepHoü CXOUIMOCTH	V 

•	g(y) — g(y) 	. ( —x)" (D?g,(x) _Dg(x))j 
IcIr •sup -0 

X.YEKN	 y — x 1•	•	 V. 

x*y	 V 

AHariorll q Ho goHa3blBaeTCFI, 'ITO AJIFI acex lal	r	 V 

—x\' 
Dg,(y)V Dg(y) -	

(	
/ (D+g(x) - D+g(x)) 

IflIr—I&	9. SUP	 V	 —4-0. 

xyEK	 :i 
zv 

floaToMy l ipg, — i,91K,-* 0 UH v -± oc. Bans 4 = ON I 5N 4. 0} MbInoJ1ytrnM, 'ITO 
xaI Lift 3j1MHT 6a3Hca ()11J1Tb	(B(ig, K, 4)}N(N CO?IHT Bce aancIjuoqeHIeM 
IOHe'iHOI'o 'IHcJIa 3JIeMeHT0B flOCJIOBBTJIbHOCTH (i pg,). I	 V

I
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CiieRpomail Teopema HBJ!ReTCH 171PRMUM CJIeCTBMeM upegjiomeHMA 7 H 8. 

1' e op e	8: )7ycMb X ecmb niiomnoe noO.t,toicecmeo npocmpancmea CT( II?, Y).
To2ôa X annpocztMupyem CWF, T(Q, Y): 

•	 .	OKa3aTeJTbCTBO: HpecTaB}IM F HK aHHpOKCHMaTHBHLJfi npegei aiiemeliTOB 
•	Ha i,C(R', 1'), TO eem HatieM nocJIeoBaTeJIhHocTb (g)	Cr(ltn, Y) 11 111JHTp B(F, 

K, A) TaKile, qTo BN(F, K, A) ripIt J11060M N E N	 aa ncKJio'ieHeM 
RoHeqHoro rnc.-Ia 3JeMe1iToB nocJIeioBaTeJ1bHocTH	 aK KaK X HJIOTIIO B
Cr(W1 , Y), TO giin BCHKOI'O KN E K H oN E A HafigeTCH aJIeMeHT dN E X Tau0ii. qro 
IidN - gN) I KN < 0N re v(N) rnI611paeTcK TaK, qTO v(N + 1) > v(N) H 
- FIK N <f 6N. Tora xaniik 3JIeMeHr 6aica ) jiwrpa {B(F, K, 2A)}NEN coepaui 
Bce 3a HcFcJuoqeII11eM RoHe qHoro q cjia 3JICMeHT0B n6c.neoBaTeJ1h11ocTH (iPdN)N. 
TaKrnI o6pa3OM (i,ilN)N aIInpoKdHMan4BHo CXOIITCB K F I 

CJTeJCTBHC 3: Ilpocmpancmeo CWFI?(Q, Rm) annpocutupyernc. .tnoaicecmeo.t 
1. C°°(R, Rm) e cJy'ae r	1, 
2. nopyasceHuti Immr(B?, Rm) 8 .iIy'ae r	1 u rn 2n, 
3. eitoce,ui 1mb ? (Rn, lim) i ciupae r 2 u ni ^ 2n + 1, 
4. 96yniiuu .4Iopca U3 C(1t', Rm) 8 1 CAyvae r	2 it m = 1. 
BTO cJIeJcTrn4e HeuocpeycTBeHhIo BblTeKaeT 113 TO8MM 8 11 BJIOTHOCTH coOTBeTcT-

BYIOELIIIX MHOaecTB BC(IV, Itm) (cm. [13]). 

§ 6 licBoTouoiIorHM npocTpallcTBa CW'(S2, R"') 

06o3Ha11M mepe.3 j. Bj1oeHHe 

j,: CWr(Q, Rm) —> CWF(Q, fln) 

onpeeieiioc ceyionu&i o6pa3oi: j,(f) ecm HJIacc AMeTOB aHBnBaJIeHTIIIix rio 
epe 1u ieTy f . CyiuecTByeT eHHcTBeHHaa nceHyoTon Oil orHn, rpy6ell1an 113 acex 

rIceBJoTouoJIorH, npn HOTOPOrl BCC ) HerrpepHBnbI. ByyeM C q HTaTb, qTO CW(Q, Rm) 
iiageiieo OHHCaHHO1 nceBoTorIoJIorHe. 1I11ae Be3Je, aa l4ciciuo9eHHeM CJIeycTB11H 5, 
c'1MTaeM, q o n = 1 ii r 2. 4TO6bI onllcaTn npeJe.nb1Iy10 CTPYKTYPY CW(Q, Rm) B 
yo6IIbIx TPMHHX HM noHao6HTcg c1eyiollufi pe3yJIbTaT. 

flperioaeine 9: llycmbF, F, .E GWF,(Q, Rm) (v E N). ToOa aKeucalzenmno: 
(i) 17ocIw00eame.mn0cmb JMceToB (F,) annpoKcui.tamueno cxoaumc.cr i öncemy F. 

(ii) HeKomopa.c nocdzeaoealneJibnocmb (/,) c /, E F, cxoaumc g K &11cemy f E F u-no'mu 
cczoôy, öir. ecico2o E > 0 natencx KoMnarn K c Q maicoii, 'mo 1UK > uQ - e u 

ec.cucoeo a > 0 natWernci 0 > 0 ma,coe, 'imo o9as ecex v 

II°(y)- T T/,(y)	ay — xj T npzi l y - x <0 u x,yE K. 

,LloKa3aTeJI bcTBo: (i)-= (ii): JIjii BCHKOI'O e >0 HaeTcH KOMIIaKT KcQ TaRo ft

 'iTOuK> uQ — e ii J1H HeKOTopoh iienpepurniofi iia K nocjieonaTejiocri (f,) c 
I, E F, nocJ1eoBaTe.nbHocTb 

• (,) c 'k(x, ) 
= f,°(y)—Tf,(y) .	 - 

CXOJI,HTCH BHOMHO K 

C	(x, y)	
to(y)	T/(y) 

— xl'
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iia K x K (aecb MI,I HOJOJPKIIJ1H cP,it 0 Ha JwarouaJn, HeilpephiBimiM o6pa3oM m, 
cJ1e)oBaTeJthHo, ,(x, x) = (x, x) = 0). B emay paBHocTeIIeHHoft HHPhIBHOCT11 
nocJIegoBaTeJIbHocTH (P,) AJIH BCIIHOI'O a > 0 naiec 6 > 0 'Tahoe, 'ITO AJIFI BCeX 
v 6yjeT VP,(x, y) < a npi1 ly - xJ < 6 it	 , E K. BTO 11 03Ha qaeT, 'ITO yJIn Bcexv 

It,°(y) - T f,(y)I ;5 a ly - x I T np1 I - x <6 it x, y E K 

() (i) IIVCTI, 3ajaHo €> 0. BU).eJ114M KOMIIaRT Ko Q TaHOfl, 'ITO 14K0 > pQ 
- €13, nocJIejoBaTeJlhI!ocTb HellpCpLIBHi1X gm eTOB (f,)IK, CXOHTC51 R 11 K. pall-
HoMepHo LI nOg6epeM KoMnaxT K1 K0 TaK, 'ITO /2K1 > /2K0 - E/3 .m AJIFI BCMIcOI'O 
a> 0 Ha llgeTCH 6 > 0 Ta1oe, 'ITO jjrn Bcex v 

-	It,°(y) - T'/,(y)I	a ly - XV I111 I - xj, <6 it x, y E K1. 

I?KeTbI MKo IlK, E 7'(K,, Re ). 14cnwIb3yn Teope .my I Bh1jej1rIM K0MHaKT K°	K1 
TaHoi, 'ITO ,AK° > uK1 - €/3 H AJIFIBCex J	7 BbIHOJIHRCTCH 

f(x)	D"T/(x) = o(I x - iI'	(lx - I —0, x, y E K°). 

' 3aTeM BbIJejIHM K0MnaHT K' c Ko TaKoti, 'ITO 12K1 > /2K1 - e/3 14 gan Bcex	r
BbInoJlIIHeTdH 

f l(x) - DT Tf(x) = o(lx - yjrII)	(I x -*Y  —0, x, !IE K'). 

[1pooJ1aH TaHHM o6pa30M M1,I noJIy'IIIM y6b1Ba!onyIo HOcJ1ejOBaTeJIl,HocTb KOMUaK-
TOB K° K1 ) ... TaKHx, 'ITO /2K' > /2K1 - €/3. ilpLI 3TOM AJIFI BCCX V H 7 
lmInoJIHHeTcH 

-	f,(x) - DTf,(x) = o(I x - yI1HI )	(I x — yJ —0, x, y E K'). 
IIIoJIo?KHM K= K° n K' n ... JIer'iw BHJeTb, 'ITO /2K > /2Q - € iina K yrii iBcex 
JKeTou / II f, BhInoJIIIeIILI YCJIOBHfl reopeMbi VI4TH14 0 flOOJDIH1111. 1103Toi1y AR.9 

),' (y, x) =	 cIY(y, x) 

	

f,(x) - DTrf,(x)	 /(x) - D'TTf(x) 
= 

	

I - xJr_lI	 ly - 

(ltx I f^: r) 8hIHOJIH$ICTCH ((y, x) —> 0 H (P(y x) ->0 npii (y, x)--> (Yo, x0 ) ((y, x), 
(y0,x0)'E K). 

IloIca?lceM, 'ITO ((P,"), CXOHTCR paBHOfepHO K	Ha K X K. B npe)rIoJIOernIiI 
flOTHBHOO HTCH nocJIeoBaTeJ1hI1ocT}1 (x,N)x, (YN)N	K TKI1, 'ITO 

1)T'	- f\ ( !' 'Ni	1	'NJ	LI' \IN	Ii \ 'N inf	
N	

'.' 
jv - x

	

'N	'N

Mo?KHO C4I4TaTb, 'ITO Y'N - yo E K npu N --> 00. Tora X, Taxne CXOHTCH K Yo. 
HPII N -* 00. 3ro c jieAyeT 113 pawiomepHOA CXOY11MOCTH (t)IK K /IK Oc'raeTdn 
3aMeTnTb, 'ITO 

It V(x ,N) - f(x,) - D7' ,(f,N - /) (x, 

-	 n -	r-J 
.7'N	N 

; IN(YN X,N)I + I'(y ' X,N)I :- 0. 

llOJIy'IMJIII npoTllllope'rIIe. Ta1nL1 o6pa3OM (A'). CXO)1IITCM H 01 (IcI ^5 r) paIo-
Mepilo UH V - 00. A 3T0 O3Ha'laeT, 'ITO /, - IlK -*014, cJIeIoBaTeJ1bIIo, IF, —FI ->0 
IIH V —> 00. Tora, B CHJTY flpOwlBOJIbHOcTll E, flOCJ1OJOIIaTeJIbHOcTh (F,) annpoI-
c14MaTHBH0 CXO11TCH HT I



320	11. M. HcAioB 

CJIecTBi1e 4: TloclieFioeamellbnocmb ôcemoe (/) annpoccu.arnucno (e c.4tblc.Ile 
nceeOomonoiioauu CW r(.Q, Rm )) cxoaumca c Ocemy. f moOa u moiuo mo?ôa, 
Ko9a ôjIil.8CiO2O x  Q 8&nojtn.clemca f,(x) -*f(x), Ô.iza 8C.chO2O e > 0 u ecotpeey.vp- 
not 6opeIte8cKoi .tep& u nauJ.Iemc ,co.itnacm K Q maoü, '€mo uK > iQ - a U 

caict3oo ti> 0 naiiaemca ó > 0 ma,coe, umo OAA ecex v 

t°(y)- T/,(y)l	a I y --xV npu ly - x( < 6 u x,yEK. 

CJIeCTBXe 5: llycnlb Q - omipwnoe .wocecmco. BIlodcenue j: C r(Q, fim) 
- CWT(Q, Rt z) nenpep&eno. 
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