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NMPEOBPA30BAHWNE KOLLW JIMHEWHbLIX
HEMPEPBIBHbIX ®YHKUWOHAJIOB
N MPOEKTOPBLI B BECOBbIX NMPOCTPAHCTBAX
AHAJINTUYECKNX DYHKLMIA

O. E. AuronenkoBa, @. A. IIlamosu

AnHoTanusi: [Ipu o6IUX TPEIIOIOKEHNSIX Ha BECOBYIO (DYHKIIUIO JTA€TCs MOJTHAS Xa-
pakTepusanus npeobpaszoBanusa Ko JuHEHHBIX HENPEPHIBHLIX (DYHKIMOHAJIOB HA Be-
COBBIX MIPOCTPAHCTBAX rOJIOMOPGHBIX B mape pyHKimi. CTPOUTCsT MHTErpaJIbHbINA IPO-
E€KTOp, 0TOOparKaIoNuii BECOBbIE IIPOCTPAHCTBA U3MEPUMBIX U N-TAPMOHUYECKUX B IIape
(yHKIUI HA COOTBETCTBYIOIINE ITPOCTPAHCTBA TOJIOMOPMHBIX (DYHKIUH.

KuarouyeBrbie ciioBa: JiMHEHHbIN (DYHKIMOHAJ, peobpa3zoBanune Komm, BecoBoe mpo-
CTPAHCTBO, rosioMopdHas PYyHKIUI.

Bsegenue

ITycts By, — OTKPBITHIA €JIMHUIHBIH AP B N-MEPHOM KOMILJIEKCHOM IIPOCTPAH-
ctBe, S, — ero rpanuna, 0 < p,q < +o0o. ObozHaunM Uepe3 {2 MHOKECTBO BCEX
[OJIOKUTENBHBIX DYHKIMH w, cymmupyembix Ha unTepsasie (0, 1), /st KOTOPBIX Cy-
HIECTBYIOT HOJIOKUTEIbHbIE YUCIA My, My, Gy, IpuaeM my,, q,, € (0, 1), Takue, uro

w(Ar)
= w(r)

w <M, VYre(0,1), A€ [qu,1]
BakHbIM 9acTHBIM CiIydaeM Takux QyHKIUi aBisgiorcs dyHkimn Buga w(t) = <.
CeoiicrBa dyukimit u3 {2 xopomio uzydensl B Monorpadbun [1].

O6o3znaumm uepe3 LP'9(w) IPOCTPAHCTBO U3MEPUMBIX B B, dyHkumit f, mis
KOTOPBIX

1

1 aq
o = | [ot=n( [1160rao@) o] <,
0 Sh

rie do(¢) — nopmupoBannas mepa JleGera na cdepe S, a uepes H(B,) — mHo-
JKeCTBO BCeX rojloMopdHbIX B B), dyukiumit. ITomoxum takxke AP (w) = H(B,) N
LP%(w). Tlogupocrpancrso LP9(w), cocrosiee u3 n-rapMoHIYecKUX dyHKIHA, 060~
suauuM depes hP9(w).

B 370i1 cTaThe MBI IOCTPOUM OTPAHMYECHHBIA JIMHEHHDIH MTPOEKTOP, 0TOOpaKa-
ot npocrpancreo L4 (w) npu 1 < p,q < 400 Ha npocrparcTso A4 (w) u npo-
crpanctBo hP%(w) ma AP%(w) npu Beex 0 < p,q¢ < +00, w € . Ykazauuble pe-
3yJIBTATHI MIO3BOJIAIOT OXaPAKTEPU30BaTh Bee rojioMopdHbIe B mmape B, dyHkimu g,
nomyckaronue npejcrasiaenue g(z) = ®(e,), rae e, () = ﬁ, ® — suneitHbI
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HenpepbiBHBIH QyHKIuonans sa AP (w), 0 < p,q < +00, U TeM CAMBIM IOJIYIUThH
IIOJTHOE OIIMCAaHUe JINHEHHBIX HEIPEPHIBHBIX (MYHKIMOHAJIOB IIPU BCeX P U ¢. Bax-
HOCTH PACCMATPUBAEMbBIX BOIIPOCOB JIJIsI PEIeHUS PsIJIa 33 1a9 KOMIIJIEKCHOTO aHAJIH-
3a XOPOIIIO U3BECTHA, /sl IIPHMepa yKaxkeM paborsl [2-8]. B cBsi3u ¢ nostyueHHBIME
B CTaThe pe3yJbTaTaMUi OTMETUM TakzKe pabory [9], B KOTOPOil yCTaHOBJIEHO Cylie-
CTBOBAHME OrPAHMYEHHOT0 IpoekTopa 13 LP4(w) na AP (w) mpu w(t) = t7, 8 > —1,
ul < p,q < +oo. Tam ke oIydeHo APyroe mpeJiCcTaBIeHUe JIMHEHHBIX HEIIPEPHIB-
HBIX (DYHKIMOHAIOB B mpocTpancTiax AP (w) npn w(t) = %, —1 < B < +o0, u TO
Jumb B caydae 1 < p < +00, max(l, 1+ 6) < q < +oo. [Ipu ocTagbHBIX P, ¢ METO/I,
MIPEJIJTOZKEHHBI B 9TOI paboTe, HE TPOXOJIUT.

B §1 ycranoBieHsl BcroMoraresibHbIE PE3yJIBTATHI, HA HAI B3IV, UMEOIINE
CaMOCTOSITeJIbHBIM HHTEPeC. B § 2 B SBHOM BHJI€ CTPOUTCS OIPAHUYEHHBIA JTMHEHHBIIH
MHTErpaJbHbI TPOeKTop 13 npocrpancTs LP4(w) u h??(w) na AP?(w) npu ycrosun,

_ log M,
qro 3, = Ta(i/e) < 1. Ecim xe (B, > 1, T0o yKazanHoe yTBEp:K/JICHNE He BEPHO JTaXKe

B cayaae w(t) = t*. B §3 mano onucanue JUHENHBIX HEMPEPBIBHBIX (DYHKIMOHAIOB
B npocTpancTax AP4(w) npu w € Q.

§1. ObGo3HaueHUsI U BCIIOMOTaTeJIbHbIE CBEIEHUSI

Hust ynoberBa 0603HAMMM (v, = lﬁfg’;’:, we(t) = w(t)(%)q, t € (0,1). Onpe-

JemnM DYHKIHUIO X~ (2) = W, 2 € Bp,tme 0 < v < pp, 1 <p < +oo,

/I __ _P
P =

Crenyrommast TeMMa ycTaHOBIeHa B pabore [3].

Jlemma 1. Ilycre w € ). Torma HaiigyTcs uamepuMble OrpaHUIEHHbIE (DYHK-
nun n(x) u e(x) Takue, 4TO

w(z) = expg n(z) + / # dup, x€(0,1). (1)
IIpw sToMm | o 1
og my, U og My, w
r\"  w() Y\ B
(y) gw(y)g(g) C O<az<y<l. (3)

B manbreiimenm npu w € ) Bcerma Oymem npesmnosnarars, aro 0 < G, < 1, u, He
orpanuumBas obuHocTh, n(z) = 0, x € (0,1).

JIlemma 2. Ilycrs 0 < p < 1, f € HP(B,). Toraa cupaseminBa CaeLyIomas
OIlCHKA:

(=S [10201dn(@) < of [ 1700 as)’
Sn Shn

31ech u B fanbHelimem qepes ¢, cy, . .., cp(a, 3, ...) Gymem 06o3HAUATH TIPOM3-
BOJIBHBIE OJIOKUTEIbHbIE KOHCTAHTHI, 3aBUCAIIUE OT «, 3, ..., KOHKPETHbIE 3HAYe-
HUsl KOTOPBIX HE UTPAIOT HUKAKON POJIN.

JIOKA3ATEJIBCTBO. st kitaccos Xap/y Xopolno n3sectHa oredka (em. [10])

[F(2) < 2% (| fllmr (s, (1= 2) 77
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YuurbiBasg ee, uMmeeM

/|f (r20)| do () /|fr OPIF (20 do(<)

<< [1rwor i) ([ 1rearaso) P s
Sn S,

+(1-p)+1 .
< ( [iseor da<<>) (1—r2) 50,
Sh

Orcroma

(1—72) “1)"/|f )| do(¢ <c</|fr(|pda()>p. 0

JIemma 3. Ilycrp 0 < ¢<1,0<p< +oo, f € h?4(B,). Torua

0/ ol =i S/ 6O do(@)) |
< ( Jet-n( S/ FoQ do(@)) dr) .

0

o0
JIOKABATEJIBLCTBO. Ilycts Ay = (1 — 2%,1 — 2,6%}, rorma (0,1) = J Ag.

k=0
Crre10BaTEIBHO,
/ 1
I= [wl=r)1 —7~)311< |f(7“C)de(C))pr2"—1 dr
[ /

1

zf / w(l—r)i(l—r) (/fr(|pda ) 21 dp,

T2k

Ucnonssys coiictBa dyuxmmu w (cMm. (2), (3)), JIerko 1oKa3arh, 9To

; ;
I<clz (1—rg)a(rer1 — g qu<nrlgi<k+1(/|f r¢)|P do(¢ >

; ;
<CQZ w(l—rr)a(rg1 — i) q(/|fr(pda ), 7€ [Phi1, Thio]

ITociieinee mHepasencTBo ipu 1 < p < 400 XOpoIo u3BecTHO, a npu 0 < p < 1 uc-
nosib3yercst caenytonmit peayaprar (M. [11]): Tak Kak f — rapMoHndeckasi BbyHK-
s, TO

TE<r<rgii

max / FrOP do(C) < cs / FEOP do() Vr € (res1 ).
Sn
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YuureBas, ato 0 < ¢ < 1, 6ygem umMeThb

I<cy (:Zozw(l —1%)(Tes1 — Tk)(é{ |f(7”C)|de(O>g>é

T
+oo k

<c Z[ 1—r(/frg )P do (¢ ))ZTQ”_ldr

k=0
1 q
<c /wl—r(/fr§|pda ) =1 gy
0

Tk+1
B nocsieneM HepaBeHCTBE MbI UCIOJIb30BAIN OLEHKY (3), mojaoxkus © = 1 — rg.q,
y=1—rmpurg. <7 <rgpo. U

Q=

Q=

Jlemma 4. IIycrs 0 < p < 1,0< ¢ <1, f € AP9(B,,). Torua cupasemiuba
OIICHKA

1
/w (I1-7r) % 1 —r)éflJﬂL(%*l)/|f(r§)|da(()r2"71 dr
0

<el foa-n( S/ FQPdo(0)) st ar

0

JIOKABATEJBCTBO. Tak xak f € AP4(B,,), upumMeHus jemmy 2, OyieM UMETh

1
wl=r)a(l—r)a (1—r?)" 20| do(¢)r>n " dr
[ o

1
01/w1—r§1—r (/frCV’da ),rindr
0
I aq
<c w(l—r)( f(r()|pda(§))p7“2"1dr
[l

B nociienneM HepaBeHCTBE MbI BOCIIOJIB30BAJUCH JieMMOi 3. YaurbiBas (3), umeem
w(d=/p)
C3 < =, S pE (0,1). Homyuaem

1
[t pia =i G [0l dor
0

<o / w<1r>(S[ 0P o) tar) o

Caenyiomas JieMMa ycraHosjieHa B paborax [12, 3] B ciayuae nosukpyra. ITpu-

BEJIEM ee aHAJIOr B ciydae eauHu4dHOro kpyra. Ilycrs U — enmunumunsit Kpyr, k —
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HEOTPULATEIBHOE IeJI0e INCII0, | — [eJI0e YHCII0, YIOBIeTBOpIoNee yeaoBuio —2F <
1 <2k — 1. TTonosxxum

Apg={z:1-1/2F <|z| <1—1/2""1 71/2% <argz < w(l +1)/2%}.

Jlemma 5. Ilycrs V' € C(U), mpuaem gist moboro kpyra U, (w) = {2z @ |lw—z| <
p} C U, w € U, BBIIONHAETCS HEPABEHCTBO

V) < s [ VQlama(o).
Up(w)
Toruia uMeer MecTo OIEeHKa
+oo 2F-1
> {maX V(O w (| Akt 2)| A} < (A /IV )w(X = [¢]) dm2(C).
k=0 |=—2Fk

3,116(75 A — [DOJIO>KHTEJILHOE qucJi0, 3aBHUCHAIIICE TOJIBKO OT V.

Hcnonb3yst 9Tn pe3ysbTaThl, JETKO JIOKA3ATh CHPABE/INBOCTD CJIEIYIONIETO yT-
Bepxzenus (cm. [12,3]).

JIlemma 6. Ilycrs 0 <p <1, f € hP(B,), w € Q, upuuem
1

/w” (1 —7)(1 =) DE=Dp2n=1 gp o 4o,
0

Torna mMmeer MecTo HEPABEHCTBO

( / w(l—IZI)f(Z)Idm2n(Z)) <o [ WA= DIEPa R0 diny (o).

n n

JIemma 6'. Ilycts 0 < p < 1, f € h?(B,), a > n(% — 1) — 1, Torza nmeer
MECTO HEpaBEeHCTBO

(/(1 =121/ ()] dm2n(2)>p < c/(l = [22) P EDEI £ ()P dimgy(2).

n n

JlemMma 7. Ilycts

00

(a +1+k)
— (e + 1)k +1)

feH(By), fr(2),

“+oo
e f(z) = > fx(2) — ogHoponHoe paznoxenne dyukuuu f. Torga
k=0

1

a 1 o C
b H((l—(z,g‘})") (1—(z, C a+n+1 Jr/ 1—u a+n+1a

0

e ¢(u) — HenpepeiBHast Ha |0, 1] pyHKIHSL.
B xoze JoKazaTesbCTBa JaHHOIO yTBePXKICHNs NCIIOIb30BAJINCh CBOMCTBA TaM-
Ma-pyHKIMU Ditjlepa 1 MeToJ| HHTErPUPOBAHUA 1O YaCTAM.
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Jlemma 8. CrpaBeuBo cJeayroIee paBeHCTBO:

1

1

/ (1—r)or*=tdr +/ (1—7)*"tP(p,r)dr
(1 — pr)atntl l—p)\ (1= Arp)otntl 7

0

0

e P(p, ) — HEKOTOPBI MHOTOYJIEH OT p H T

JIOKA3BATEJILCTBO. Mmeem

1 1
/l_ra2n 1d’l“_C / dnl 1 p
17)\/)7’ atn+l d\n—1 (17>\p,r)a+2 r
0 0
1 1
B d”l/l—ro‘"drg d”l/l—r (1—r™)dr
o pn 1 gyn—1 17)\[)7. at+2 pn 1 gyn—1 17)\p7ﬁ a+2
0 0

cl”l/1 (1—r)>dr
pn 1 d\n 1 )\pT a+2

0

[IpencraBiisis MOABIHTErPAJILHOE BBIPAYKEHNE B BUJIE CYMMBI CTEIIEHHOTO PsiJia,
JIETKO TIOJIyIUTh yTBEPXKJeHne jeMMbl. [

Ucnonp3ys gemmy 8, HECJIOXKHO JIOKA3aTh CJIELYIOIIEE yTBEPKICHNUE.

Jlemma 8'. CnpaseaimBo paBeHCTBO

1

1

/ (1-r) B +/ et LP(p,r) dr
1 — Apr)otntl 1 — p)\ (1 — Arp)otn+tl 7

0

0

e ]S(p, ) — HEKOTOPbIH MHOroOwIeH oT p u T, rjge A € B = By, p € (0,1).

Jlemma 9. Ecm D*tlg € AP (w,), ae weo(t)
1<p,q¢ < +oo, TO

Ja-1ehe =190l dn(o) <+

Bn

e dv(¢) — mopmupoBannasi mepa Jlebera Ha mape B, .

JIOKA3ATEJILCTBO. Ilpumensiss mepasencTtso ['émpaepa ¢ nokasaremem p' =

= —L-, Gymem mvers

/(1* \CDO‘\DQH ( |d1/ c/ 1—r /|Da+1g(7{)\da(g)r2"*1 dr

B, 0 Shn
1
Scl/l—r (/|D°‘+1 (rO)|P do(¢ ) (/da ) =1 gy
0 Sn
; %

<o [a-ne ( [ 10501 da<<>) Y g
Sn

0
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1
Yuurpisag, aro (1 — [¢))* = wd (1 — |§|)wq (1 — |¢]), n upuMeHSIs HEPABEHCTBO

lénnaepa ¢ nokazarenem q' = qq17 HOJTy 9UM

/ (1= [P g (¢)] dv(C)
B,

’ 1/
1 q q
7

Jeatt=n) ( S/ D () do(o) P2t gy

0
. 1
X (/w(l — ?")?"27171 d?") < C4||Da+1g||AP’v<1’(wu)' 0

0

Jemma 10. Iycrs f € AP9(w), 1 < p,q < 400, D*Mg € AP (w,), rae
p = 1%’ q = # Torma

1

[ 1093002)do() = ¢ [ (1-1¢2)" D79 / I /11T;Z‘?d5(n)ldu<<).
Sn Shn

B, 0

JOKA3ATENBLCTBO. Tak kak ¢(z) = ). gr(z) — OAHOPOJHOE Da3JIOKEHHE

byHKINN g 1

o = T(a+k+2)
D*g(2) :ZF(a+2)F(k+1)gk(2)’

k=0

TO

g(z) = (a+1) /(1 — D g(rz) dr.
0

’ ’
Janee, mockonbky dbynkmus D g npunamresxur AP 9 (w,) ©, cieoBaTeIbHO, TI0
jemme 9

/ (1= [¢))*| D 1g(0)] di(C) < +ox,
B,

TO JIJIsl Hee ClipaBeInBo Ipejcrasierne (cm. [10])

— [¢)* D+t dv
D 1g(s) = el o) [ 2 IO @
rue c(n, o) = % Torna
1
(1- Dot d
9(z) = c(n,a)(a +1 / _/ (1|<l)r<z’<>)i§2+f(C) dr.
0

’VL
OTCIO,ZL& IoJrydaemM

1

/ F(p=)a(pe) do(z) = c / e 0/ / EE O o

By
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1

e / 100 [y [ L G doty

B, 0

1

- (1 —r)*drdo(z) 5
76/(1_|<|)D»1 /f O/1—rpz§a+"“d(o' O

n

Cuesryiomas jieMMa yCTaHABJIUBACTCS CTAHAAPTHBIM 00pasoM (cM. [2, 3, 5]).
Jlemma 11. IIycrs 0 < p,q¢ < +oo, f € AP (w), momoxum f,(z) = f(pz).
Torna || f — follaraw) — 0 mpr p — 1 —0.
§ 2. OrpaHnYeHHbIE IPOEKTOPHI B npocTpaHcTBax AP?(w)

Teopema 1. Ilyctp w € 2, 1 < p,q < +00, a > a,. Torga omeparop

Aa(D(E) ) [ LT LODE o,

n

e ¢(n, o) — Korcranra u3 (4), orobpazkaer upocrpanctso LP%(w) Ha n1pocTpancTBo
AP9(w), Hpu TOM CIIPABEIIABA OLEHKA

| Aa(f)ll ara(w)y < el fllzraw)-

JIOKA3ATENBCTBO. Pasencrso A, (f)(z) = f(2), z € By, f € APY(w), ycra-
HABJINBAETCs] CTAHJIAPTHBIM 00PA30M C TIOMOIIBIO TEOPEMBI BJIOXKEHUsI ¥ MHTEIPAITh-
Horo npejcraierns u3 [10]. IIpennonoxum reneps, uro f € LP9(w). Torga, npu-
MeHsIsI HepaBeHCTBO MUHKOBCKOTO, 6y1eM UMeTh

Q=

P 1

</|A (p2)|P do (= )> /// iing if:l(fl)rznfldr 4o (2)
=

IIpumenunm Tenepsb HepaBeHCTBO ['éibiepa ¢ nokasaTejeM p’ = z%’ TTomyanm

( / A () o) doe >)‘1’ e / ( S/ ([ =riseoran)

n n

do*(z)) "l gy

v

x ( (1 =) do(c) >,,, da(z)) %r%*l dr

|1 —’I“p<Z,C |o¢)n)1
S'IL

1 1
P (1=7r)*do(Q)r*" tdr
SC4/</|f rQ)[P dor( )) / 11— rp(z, Q)fernit
0

Sn Sn

1
s ( / QP aotc)) -
0
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B nocsiesem HepaBeHCTBE MbI BOCIOJIL30BAIKUCH OoneHkoi (em. [10])

/ |1—C§Z,(§>)|H+A§<1f(ﬁ)|2)w A>0. (5)
ﬂaﬂee
/ (=0 (/ Aa(f) (PP dor(z >)Zp2n—1dp
1 1 .

< CG/UJ / - (/ ‘f TC |p dO' >> pr27l—1 dr p2n—1dp-
—rp)e

0

VYMHOXKUB U pa3zie/uB NPAByIO 4acTh JNAHHOIO HEpaBeHCTBa Ha (PYHKIUIO X~(C) u

NIPUMEHNUB 3aTeM HEePaBeHCTBO ['ébepa ¢ mokasareneMm q = qql, oIy 9aeM

1

0/ o= [1auneP ao() s dp

Sn

§07/w (/1 1—7‘p0‘+1 T</|fr<1’da > n= 1d7")

0 0

q

[ e\, / \
X (O/ T rp)art ) p>tdp < CSO/w(lp)xy(p)
% / (17’r)a rOVP do %Tanl r 2n—1
O/x%(r)(l—rp)"‘l <5/|f< QP as(©) st drg .

Mensgasa TOPAIOK UHTEIPUPOBAHUA U IPUMEHAD K BHYTPEHHEMY UHTETPaJIy OleH-

Ky (em. [3])

1

w( p)d w(l—r) 2(7‘)
/ 1_”) a+1 1 C(a)ﬁv (6)
0

nMmeeM

lAa (%0,

SCS/H (Jeorand )Zo/lw“(fkﬁ(pf;ijf L.
< / = ( S/ |f<r<>1’da<<>)gwr2n—ldr

. / sti=n)( [1160F a0(©)) = dr = ol
Sn

0

Taxum o6pasom, ||Aa(f)]|araw) < cllfllzra@). O

Anajiornano yCTaHaBJINBaE€TCA
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Caencrsue 1. Ilycrs w € Q, 1 < p,q < +00, a > «,. Torga oneparop

70 = clnw) [EGZEERO e,

n

orobpazkaer npocrpancrso LP4(w) B npocrpancrBo AP (wy,), Ipu 9T0OM COpaBEIIH-
Ba OICHKA
ITa ()l arawa) < cllfllra)-

Teopema 2. Ilyctb w € Q2,0 < p,g <1, a > %TH +n(% — 1) — 1. Torzga

orepaTop
Aa(f)(2) = c(n, ) / (1(_ |<|<Z) CJ;)(ozanngC)v z € By,

By,

e ¢(n, o) — korcranra u3 (4), orobpazkaer npocrpancrso hP?9(w) Ha IPOCTPAHCTBO
AP 9 (w), npuaem
[ Aa ()l araw) < cll fllnpa(w)

JIOKA3ATENBCTBO. Pasencrso A, (f)(z) = f(2), z € By, f € APY(w), ycra-
HABJIMBAETCsI, Kak Boime. [Ipemnonoum reneps, aro f € hP(w). Tak kak 0 < p < 1,
npuMenss jeMmy 6, GyseM nMeTsh

p L IO O
aner <o [ EETEREY)

n

(1 — [¢f2)ert i VE=DIF(Q)IP dv(C)
S62/ 11— (z,C)|(@rn+p :

n

Torna

/|A (p2)? do ()

< s / / / (1= r)ort e 1>|f<r<>|ﬁdo(<>rzn_1 drdo(2)

1= rple, Qi s

1
do(z _
// ap+(n+1)(11 1)‘f TC |P/ |1 Z C(>|>(a+n+1)p dU(C)’I“Qn 1dr.
03, )

Ucnomnb3ys ouenky (5), mosryaum

(1 —r)ertnDe-1) on_1
/|A )(pz)|P do(z) < 04// A rp) e lf(rQ)|P do(¢)r dr.

PaCCMOTpI/IM Tenepb BCE BO3MOZKHbBIC CJIyYan.

1. Ilyctn % < 1. Torma, mpuMeHsds JleMMy 3, TPUXOJINM K HEPABEHCTBAM

”Aa(f)”APvQ(w)
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(1 —r)or (D1 2n—1 ' 2n—1
[et-0) / T / FGOP do(Qr®dr | pndp
0 0
1 1 q a
(1 —pyoartmDlap)s- Pon—1 5 on—1
<cr _ p n n
ses | fot-0) [ S J i)y
0 0

Q=

1
q

Mensist TOpSIIOK MHTEIPUPOBAHUS U IPUMEHSS K BHYTPEHHEMY HHTEIPAJIY OIEHKY

(6), momyanm

1 a
||Aa(f)||Ap,q(w) < cg /(1 — r)anr(nJrl)(I—%n—l (/ |f(7.€)|17 d0(€)>
0 Sn

1

1
% / a+n+)1)q n p2n—1de2n—1 dr <c /(1 - ,,,)anr(nJrl)q—%n—l
0 Tp 0
w( P 2n—1 ’
x (1 _ )(a+n+1 |f TC | dO’ 7" dr = c”f”hpv‘l(w)-

2. Hycrs 1 > 1. Torna
1

Jet-n( S/ A o))

0

Q=

1

1 B i
(1 —r)ort(tDp=1) . .
<or| [wi-p) /(1_rp)<a+n+1pn/|fr< VP do(Q)rn=tdr | p2nldp |
0 0

VYMHOXKUB 1 pa3aesimB IpaByilo 9acCTb ,[LaHHOI‘O HEpaBEHCTBa Ha X'Y( ) un IIpuMEeHUB

HepaseHcTBO ['€nb1epa ¢ mokasarenaem ﬁ,
1 1

1 — pyopt(nt1)(p-1)
1 Aa(llarae) < e /wafp) / (1)

0 5 (L=rp)letnihe=nyJ(r)

1
17 ap+(n+1)(p 1), a—p P
(/|f7"§|pda ) et | (S0 xi 7 (r)
0

1 —Tp (x+n+1)p n

OyzeM nMeThb

a—-p

a
q p q 1

w 21 gy pQ”_ldp <cg /W(l - P)X? (P)
0

1
1— ap+(n+1)(p—1)
X/(l( ;()+ - (/|f TC |pd0' ) 2n— 1d7“p2n 1dp
—7rp a+n p— n

Ilomensiem NOPAJOK MHTEI'PUPOBaHUA U OIEHUM BHyTpeHHI/II/I HUHTEeTrpaJI:

Q=

P (1 = p)er D e-1) :
A lara < oo [ E= ([ 1000 do(©))
0 Sn

X5 (r)
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q

1
(P) 2n—1 2n—1
></ 1,,ﬂp a+n+1)p L P dpr dr
0

1
+(n+1)(p—1) 1—
C/ Z W( TX’)’ (/f’l“<|pd0' )T‘ind’f‘
9 };’ 1_T)(a+n+1p n—1

=c|fllpra@). O

Q=

Takum xe 06pa3oM yCTAHABIMBAECTCS

Caencrsue 2. Ilycts w € ) yJoBI€TBOPSIET YCJIOBHIO
1
/wp 1—r)(1—r) DY gr « oo,
0

0<p,¢g<1l,a> %T’l +n(% — 1) — 1. Torza onepaTop

T.(1)) = cnw) [ e,

n

orobpazkaer npocrpancrso hP?(w) B npocrpancreo AP?(w,), npuiem

1Ta ()l ara(wa) < cllfllnraw)-

Teopema 3. Ilycrp w € Q. Ilpegiosoxkum, 910

1) ecim 1l <p< +o0,0<qg<1, Tooz>a“T+1—1,

2) ecm0<p<1,1<q<+oo, Toa>%+n(%fl)7$,rﬂeq’:#.
Torza omeparop

An(f)) = el [ UZEPIOO e,

B’VL

nze ¢(n, o) — korcranra u3 (4), orobpazkaer npocrpancrso h?9(w) Ha IPOCTPAHCTBO

AP Y (w), npuaem
||Aa(f)||APv’1(w) < C||f||hp,q(w)

JIOKA3ATEJIBCTBO. JIoKaykeM epByIo 9acTh TEOPEMBL. 3aluIiieM HOpMy hyHK-
mun A, (f) B upocrpancree AP9(w). Tax KaK 1 < p < 400, BOCIOJIB30BABIINCDH

HepaBeHCTBOM ['é/bepa ¢ mokasareneM p' = = —L- Gymem mvers

1
1— do (¢ r2n—1lg
[Aa ()l ara@w) < a /w(l— / // Tl _|fT;<2|C>|£+)n+1 -
0

Sn

p

q

do(2) p/ﬂ"‘ldp ESCQ /1 w(1-p) / / / lchrC:;lida(ﬂl 2::11 el
0

Sn
a
7

P P

1 ’ 1
(1= r)oxg (r) do(Q)r*"~ dr e
- / / 1= rpfe Q1 do(2) | P dp | <e O/ w(l=p

1- T‘p<Z,
0 S,

Q=
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T
Sy

pda r2n—lq _
(| g e ) e

Tak xak % < 1, ucnoyb3ys JieMMmy 3, UMeeM

1 1

l—r % % 1
140 () larage) < 4 / /

0 0

p ;27171 2n—1
<(feorano) (/e |a+n+1>f K

[Ipumensiss K BHyTPEHHEMY WHTETPAJY JIEMMY 2, TOJIYIaeM

Q=

1

[Aa(llaraw) < s /w(l — pXL(p)(1 — p)" 5D

1

1= ) do ()
X/ (/f rQ)[P do( )) : ‘1_Tp<z7<>|(a+n+l)%

0

E L 1 a +771
x L drp?tdp | < g /( —") (/|f r¢)|P do (¢ )
0

Q=

(p)(1—p)G~Y

1

q 7_1 .
<ec /177" ) (1(1 7" </|fr<|pd0' > 2n— ldT

0

Q=

= c[[fllnra(w)-

Hokaxkem BTOpyI0 dacTh TeopeMbl. Tak kak 0 < p < 1, 1 < g < 400, TO
% > 1 u, cie10BaTEIbHO, YTBEPAKIEHUE II. 2 TEOPEMBI BHITEKAET U3 COOTBETCTBYIOIINAX
paccyKIeHuil, IPUBEJIEHHBIX TIPH JOKA3ATEIbCTBE TeopeMbl 2. [

C moMOIIbI0 TAKUX YKe PACCYKICHUN TTOJTydaeM

Caencteue 3. Ilycrp w € (). Ilpenmosoxum, 910

1) ecml <p< +o00,0<q<1, Toa>°‘wT+1—1,
2)ecm0<p<1,1<q<+oo, Toa>a7‘”+n(%—1)—$,rﬂeq’:q%.
Tora omepaTop

T.(0)) = clnw) [ EEZEIGRO e,

n

orobpazkaer npocrpancTso hP(w) B npocrpancreo AP(w,), npuaem

1Ta ()l ara(wa) < cll fllnpa(w)-
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§ 3. Onmucanune JUHEHHBIX HENMPEPbIBHLIX (DYyHKIMOHAJIOB
B BECOBBIX MPOCTPAHCTBAX aHAJUTUYIECKUX
B mape PyHKIMI CO CMEIIaHHON HOPMO

Bamerum, uTo eciu min(p, q) < 1, To KaXK(blil JUHEHHbI HelIPePbIBHBINA (hYHK-
monast Ha LP9(w) mynesoit. B To ke Bpemst, Hanpumep, D (f) = f(20), 20 € Bn,
SIBJIAETCS JIMHEHHBIM HellpepblBHbIM (byHKuuonasoMm Ha AP9(w). B sTom maparpa-
de, UCIIoNB3yst Pe3yJIbTATEI § 2, MBI HOJYIUM IOJHOE OIHMCAHUE JIMHEHHBIX HEIpe-
PBIBHBIX (DYyHKIMOHAJOB B mpocTpaHcTBax APY(w) B TOM ciydae, KOIJIa W OpPU-
HAJJICKUT Kiaccy pyHKnuit (), npaBuibHo usMensiommxcsa Ha unrepsase (0,1), a
0<p,q< +oo.

151 n3102K€eHNs Pe3yIbTATOB CHAYAJIA BBEIEM CJIEIyIoITue onperenenus. 1lycrs
0 < p,qg < 1, oboznauum uepe3 A9 kjacc aHajmMTHYeCKUX B B, dyHKIwmil g, s
KOTOPBIX

llgllxp.a = sup ID*"g(2)] < +oo,

2€B, wi(l—1z|)
a,+1 1
I‘,Z[eO[>T+TL(E*1)*1 3
Ecmm xxe 0 < p <1,1 < g < 400, To 4epe3 A9 0003HATUM MHOXKECTBO BCEX
roioMopdHBbIX B B,, GYHKIUI g, JJIsT KOTOPBIX

( o |Z|)a—n(%—1)—%+1
I

/ (1 —T)aqlinql(lil) 1 ! 2n—1 !
lgllsp.a = / ; (sup |[D*"g(rz)) " tdr < +o0,

wT(1=r) z€5n

0

1,1 ay 1_ _ 1

rﬂeq+q,71,a>q+n(p 1) 7 )

Ecm 1 < p < +00,0 < g <1, To 0603HaunM uepe3 A9 MHOXKECTBO rosioMopd-
HBIX B B,, GyHKIMiT ¢ TAKUX, 9TO

(1- r)(”l_’

||g|\/:\5,q = sup 1(/|DO‘+1 (rz)|P do(C )) < 400,

0<r<1 wa(l—r)

e % + ﬁ =1, a> O‘“T’l — 2. HerpyaHo 3aMeTHTD, 9TO ONPEIEJCHNE STUX KJIACCOB
He 3aBUCHT OT (v, IDH 3TOM OTHOCHTEJIPHO yKa3aHHBIX HOPM MHOXKecTBa AP, AP4 g

S\f;q MIPEBPAIAIOTCA B DAHAXOBBI MPOCTPAHCTBA.

Iyers z,¢ € B, nonoxnm e,(¢) = W

Creyromasi JieMMa B cilydae HMOJUKPyra B LP-TIpOCTpaHCTBAX YCTAHOBJIEHA B
pabore [3].

JIemma 12. Ilycrs 1 < p,g < 00, w € Q, ¥(¢) € LP9(w) u

/w 1—|<|>du< )
(5 Q)"

Torga D*"lg € AP9(w,,), npudem cripaBeTHBa OTleHKa
1D gl araqun) < elltollLrage)

JOKABATEJILCTBO. Ucnonb3ys geMMmy 7, mMeeM

oty Cl/ P(Ow(1 = [¢]) dv(¢ /¢ /¢ 1—|<|)dv()du7

(1= (.G L= ufe Gy

n
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e ¢(u) € C[0,1]. Bamernm, aTo

)

/d) l—lé\)dV()
1—u(z

a+n+1

rae T, — omeparop u3 caeactsus 1. Kpome Toro,

(1 Te () (u) | ara(wa) < 2l Ta(®) || ara(wa)

npu 0 < u < 1, Torja no ciegacTsuro 1

[1Ta () (u)ll ar.a(wa) < 2l Ta(¥)l|ara(wa) < csllYllLra(w)-

[Tpumenss nepaBencTBo MuHKOBCKOTO, Oy/IeM IMETH

1
1D gllars(wa) < €1l Ta(®)llars(wn) +/|¢(u)|IITa(iﬂ)(u-)HAm(%)du
0

< calltlzna 1+ [ 1801 du | = clilira < +oo. O

Teopema 4. Ilycte & — smHeliHbIi HenpepsiBHbIT yHKIHOHAT Ha APY (W),
1< p,qg<+oo, ug(z) = ®(e,), z € By,. Torma g romomopdpua B B, u Do"lg €
’o D‘ q
AP (wa) opu o > Qy,, Iae p, - ﬁ; q - q_il: wa(t) - w(t)(ﬁ) ) ( )
Oyuknuonaa ¢ mpegcraBiM B BrIe

o(f) =t [ F(050C) do(c), ™)
S

n cripaBe/lJINBbI OIICHKHA

D gl sy < 101 < 2D gl i

Bepuo u obparHoe: j06ast pyHKIms g Takas, uto D lg € AP (wq), mo popmyie
(7) mopoxnaer JjmHeitHbiii HenpepbiBHbIH (yHKonas na AP(w), s KOToporo
CcIIpaBe/TUBbI OLeHKH (8).

HOKABATEJBLCTBO. Ilpemmosoxum, uro ¢ — jmHEHHDIN HETPEPBIBHBIN (DYHK-
monas Ha AP9(w) u g(z) = ®(e,), z € By,. IIponomxkum @ na LP9(w) ¢ coxpaneHneMm
nopmer. ITo reopeme Benenexa — [ounone [13] cymecrsyer dynkmus ¢ € LP7 (w)
Takas, 94To

/f w1 — [¢]) du(C),
B,

npuuem ||| = Hz/)”L,,/,q/(w). Torma

/w 1—|<|> v(Q)
Q)"

Orcrona no jgemme 12

1D gl av (o) < €l o o = cll |- 9)
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Hasee, pazmnaras e, (¢) B psiji 1 yIuTbiBasi, 9T0 oH cxomurcsa B APY(w), mosyanm

P(Ow(1 — [¢]) dv(¢ (k+n) ~ g
/ 1—ZC /ZF I'(k+1) ((=.0))

X (1~ [¢]) (€ ZF e [ e aet - i v
Z T 0

ITycrs f € AP9(w) n 0 < p < 1, nonoxum f,(z) = f(pz), z € By,. Torna mo

aemme 11 || f — fo| }? : 0 npu p — 1 —0, u tak Kax f, € H'(B,), T0

O(f) = lim <I>(fp)— hm <I>(fp)

p—1-0
pgllnoch(/“@“ e o))

_— / £(60) ZF ’”” (96, 2)") do(() = lim / F(00)9000) do ().

ITpu sTom coryacuo (9) mMeeT MecTo JieBag oreHKa B (8). st ycraHoB/eHus IPpaBoit
OIIEHKH JIOKazKeM 00paTHOEe YyTBEpKAeHue TeopeMbl. IlycTs g — rosomopduas B By,
byukmus takas, aro D lg € AP (wa ). Hoxaxkem, uro 1o dopmysie (7) mopox-
JlaeTCsl JIMHEeHbIN HenpepbIBHbL (hyHkunonas Ha AP9(w), upu 9TOM CripaBe[JIuBbI
onerku (8). Iycrs f € AP9(w), 0 < p < 1. Toruna no semme 10

/ (1 - [¢?) Do Tg(0) / £(02)
Sn

n

<cs3

/ F(p2)9(02) do (2)
Sn

/ (1 —¢t)*dtdo(z)
gt

A —tp(z Ot d”“)"

IIpumensist Tenepsb JemMy &', Oy UM

/(1_|g|)Da1 /fpz dai)d(g)

< ey

] / £(p2)3(p2) do2) o)

n

1
P oo (1 —t)*LP(t, p) dtdo(z) ,
+/<1—|<| D +1g(C)S/f / d <<>‘

(1 —tp(z,¢))atntt
3 p(z,0))

< 05( /(1 —[¢A)* D g () (*0) dV(C)‘ +
Bn

/ (1 - |¢%)* Do Tg(0)

Bn

//f o <7 do(z )dth(C)D = c5(I1 + I2),
(1—tp(z




1224 O. E. Auronenkosa, @. A. Illamosia

rie
(1—10)>"'P(t,p)  (1—1)*"'Pt,p)
(t p<<7 >) (1 - tp<Z C>>o¢+1 - (]. - tp<<a Z>)a+1 .

Ouesumno, aro |y(t, p((, 2))| < ¢(n, ). CrenoBaresnnho,

11|<660/(1r </|Da+1 O do(¢ ) </|fp P doc >)”r2n1dr
Cﬁo/wg(l_r)w;(l_r)g'mﬂ 9Ol do(¢ ) (/lfp PP do(C ))’1’

x 2Tl dr < C7||Da+19||,4p a (wa)”fHAp’q(“’)’

9

31€Chb MbI JIBa2K/Ibl BOCIIOJIb30BaJINCh HEPABEHCTBOM F'énb,uepa C p/ = —=u q = qfl .

Jist onieHKu [5 TIOCTYIIUM CJIeIYONUM 00pa3oM:

I - // ¢ D) /fl_tptjg’ do (=) dv () dt.

TTosrozxm
Foen(tple.2)
olQ) = [ LI LG dote)

n

ITo reopeme M. Pucca (cm. [10])
[ 1661 (@) < et ( / If(pc’)pl’y(t,p<z,C’>)pd0(C’)>
Sn Sn
< clp.n) [ 1£(pC)P do(C'),
Sn

rae (! = %, |¢'| = 1. TlosTomy, npuMmeHsist HEpaBeHCTBO [ émbaepa, OyIeM UMeTh

1
[Bf <es [ [ (1= [C*) D 1g(O) e, (O dw(C)r™ ™ dt
!

; 1
Sc;;/l—r (/|Da+1 rC)lde ) </|,¢}rp<pda.( ))pr%_ldr

0

CQO/wm_r) ‘111—7"(/|Da+1 (O do( ) (/Ifrpcpdo( )’

x 2" Ldr < e ||Da+lg||AP o (wa) 1 [ apa ) -

Takum obpazom,

< enllD* gl ar o oo L4200 -

/ F(p=)a(p2) do(2)
Sn
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Orcrofia JIETKO BUJIETH, UTO CYIIECTBYET IPEIes

o(f) ~ lim /f p2)g(p7) do(2),

p—1-0

pu srom |D(f)] < C11||fHAP>‘1(w)||Da+1g||Ap’,q/(wa), T. e. & — JMHEHHBIH HEpEPHIB-
et bynkiuonan na AP (w) u [| B[] < cao||[D*g]| 400 (wa)+ B TO K€ BpeMs HETPYIHO
3ameTuTh, 910 P(e,) = ¢g(2), z € B,. OTcroa 1 U3 1EepBoii YaCTU TEOPEMBI CJIEJYeT,
YTO UMEIOT MeCTO Bee OleHKH B (8). [

Teopema 5. Ilycts 0 < p,q < 1, w € Q. Torga ecoiu ® — sruHeriablii HETIPEPHIB-
Herif pyrknronas va APY(w) u g(z) = ®(e,), z € By, 10 g € A2? u O npejscraBim
B BHJIE

(f) = lim / F(p0)a () do(©), (10)

p—1-0

IIDH 3TOM CIIPABE/JIUBBI OIeHKH
i@l < llgllage < cal @] (11)

Ob6parHo, sobast pyakims g € A\? mo ¢opmyite (10) mopoxgaer JuHeiHbIH HelIpe-
pbiBHbBL ¢yHKIHonas na AP(w), a4 koroporo crupaseauBbl orneHkn (11).

JOKA3ATEJJIBCTBO. Ilpemmosoxkum, uro ¢ — nmuHEHHDIIT HEMTPEPLIBHBIN (YHK-
mponant Ha AP%(w) u g(z) = ®(e,), z € By. Torma ¢ yuerom sremmer 4 & Gyger
HelpepbIBeH B poctpancTee Al (w*), Te

(L= zl) =wi (1= [2)(1 = [o)a G,

C HOPpMOMA

[fllarrqs) = /w*(l — 2DIf ()| dv(z) < el fllaraw)-

By

[pomomxum & ¢ AVl (w*) ma Bed LY(w*) = LYY (w*) ¢ coxpanenmem nopmbr. Ilo
reopeme D. Pucca (cm. [14]) cymecrsyer dyukuus ¢ € L (B,,) Takasi, 410

B(f) - / W (1 |2 f(2)B() dv(z),

Bn
npuieM ||®|| = [[¢)][ (B, Torma, ncnompsys nemmy 7, Gyaem mMeTsh
1
a+1 o u
D) =2 T G +/ T—u(z, (et

0

[ ke (1= [¢D#()¥(Q) dv(c) du
33/< <5a+n+1 // (1= up(z, () in

n

Onennm DMg 1o Momysmio n, yaureiBas, 9To

W (1= [¢]) = wi (1 - [¢A — [¢P)a G,
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TIOJIYy YUM

wi (1= ()L~ ¢t Y
1= plz, Qe

D Lg(2)] < eallll (5. / dv(¢)

By
Lo 1 1
wi (1= 1¢)A = [¢2) sV g(w)| dudp(C)
+B/ / 1= up(z, Qo nit

wi(L—r)(1—r)i G-

2n—1
(1 —rp)ott N

1
< wh (1= (1 = GV () durn dr
(1 —rup)ett
0

Tak kak o > QWTH + n(% — 1) — 1, To, OIIEHUB NEPBBI UHTETPAJ U IPIMEHUB 3aTeM

(6), mosryanm

1D g (2)] < coll$ll=(s,)

[Tockombky
1

/ o(u) du < cr a>0
( b

L—rup)>t| = (1—rp)>’

0
B UTOIre IIpUXOJUM K HEPpaBCHCTBaM

1
o wa(l—p
D190 < bl | g
p q P
/1 w%(l —-r)(1 r)}fH"(%*l)r%_l dr
+
(I =rp)
0
(1= p) (1= p)
w4a —p w4 —p
< 09||7’Z)||L°°(B”) <(1 . p)aféJrlfn(%fl) - (1-— p)a;n(;1)>

1
1] Lo (B, W (1 = p)
< cio 1 1 .
(1 _p)a—EJrl—n(;—l)
OKoOHYATEIHLHO

1 1
(1 [opodinGD
| D ()] < ol ey = o))

sup
2€B, w%(]_ — p)

Crenosarensro, g € A4, npuaen ||g|[ e < c2f| @]
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Hokaxkem obparHoe yTBepxkiaenune. Vcmonb3ys smemmber 10, 11 u paccyxaenns,
AHAJIOTMYHbIE TPUBEJIEHHBIM [IPU JIOKA3aTEIHLCTBE TEOPEMBI D, ITOJIYIUM

1

<I>(f)|SCHL/(I—ICQ)“D““g(C) [t | 11t,f dtdf;nﬂ du<<>‘.
n Sn

0

ITo nemme &

[2(f)] < cr2

[ 1eprDeE [ L

n n

1

- _ \a+1 o
¢ [a- 1P D@ [ 16 / (1) Pt p) dido(z )du@)‘

(1 —tp(z,¢))otntl
B S 0 i C

<ci3 ( /(1 =[P D 1g(0) £(0%0) dV(C)‘ + L/(l —[¢I)*D>1g(0)
Bn

n

//f l—tp g, do(z )dtd”(o') = ciz(| 1] + [I2]),

a+t1
rue v(t, p((, 2)) = %, upudeM |Y(t, p(¢, z))| < c¢(n). Ilpumenss jgeMmbr 2

7 3, TOJIyInuM

1

1] < 014/(1 —r)Oé—n(l sup |D*Hg(rC)| </|f rO)|P do(¢ ) 221 g
ce
0

(1—[¢[>)°~ -4
< 15 sup : D" g(0)]
CEBy E(l—r)
1 . :
x ( / w(l — 1) ( S/ f(TC)Ipda(<)> d) < crollgllaza | FlL v

Paccmorpum

I / / ¢ DRG0 / fle tp 4’ ) o (2) v ) dt.

Tak kak f -~ — rosomopdHas (byHKm/Iﬂ TO

/fpz v(t, p{C; 2) ()

l_tPCa

= F(p*tC)y(t, p(¢,C)).

Tora

1
/ / YD G f (07Ot p(C C)) dir(C) di
0 B,
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OuennuM I5 110 MOZYJIIO:

1I2| < 017//(1 =KD g (OIf tp*Ollv(t, p(C, ) dv(¢) dt

0 B,
<cs /(1 = (KD g (O f (tp* Q) dv(C)-
By,

[Tpumennm gemmy 2:

1 1

|I2] < 619/(1 — T)a_(%_l)” sup |Da+1g(o| (/ FrO)|P do(()) pr2n71 dr.
0 CeESH g

Hasee, mpumensis jleMMmy 3, Oy/ieM UMeTh

o a—n(%—l)—%Jrl
12| < cao sup u |<|2 D> 1g(¢)]
CEBn wa (1 —[¢))

1 q
< | fou-n([1reara©) mrar ) —calaheel s
0

Sn
Oxkonuarensro nomydaem |P(f)| < eaallgllapall fllaraw). O

IMonoxum I = (0,1], J = (1, 400). ITycrs npocrpancteo AP tie p,g € T U J,
*p,q ~

COBIIQ IaeT C IIPOCTPAHCTBOM A, , ecsm p € J, g € I, ¢ upocrpancrtsom A9, ecsn
p €1, q€ J, ucupocrpancrsom A, eciu p,q € I. Ecim xe p,q € J, 10 ||g||pre =

| D gl AP (o) Torya cpaBeIIUBO CJIEJYIONIEE YTBEPXK ICHUE.

Teopema 6. Ilycrs w € Q, p,q € I UJ. Torna ecoim ® — juHeiHbIH HEIPEPbIB-
Helil Qyrkuonata va AP9(w) u g(z) = ®(e,), z € By, 10 g € AP 1 & npegcraBim
B BHJIE

(f) = lim / F(p0)g(p0) dor (). (12)

p—1-0
Sn

IIPH 9TOM CYIIECTBYIOT IOJOXKATEIbHBIE KOHCTAHTHI C1,Co > 0 Takme, 41O

cillgllazs < [1®f < ezllgllaz- (13)
O6parHo, Jrobast pyaknus g € APY no dpopmye (12) nopoxgaer JuHelHbIH Helipe-
pbiBHBI ¢yHKmonan va AP%(w), a4 koroporo crpaseuBbl onenku (13).

JIOKA3ATE/ILCTBO. OueBnano, 4to, Korja p,q € J u p,q € I, yrBep:xaeHne
TeOpEMBI COBIIAJIA€T COOTBETCTBEHHO ¢ Teopemamu 4 u 5. Ilosromy ocraercs moka-
3aTh yTBEPXK/JIEHHE TEOPEMBI JIUIIb B TEX Clydasx, Korja jaubo p € I, ¢ € J, aubo
ped,qel.

1. [okaxem Teopemy cuavasa npu p € J, ¢ € I. B sTom cirydae nmpoctpancTso
AP coBnazaeT ¢ IPOCTPAHCTBOM 5\5’(1. IIycte ® — nuHeitHBIN HEIPEPBHIBHBIN DYyHK-
monas #a AP9(w). Torna o memme 3 @ merrpepnisen B mpocTpancTse AP (w*), e

w1 —|2]) = wi (1= [2])(1 = |2])7 ", ¢ nopoii

1 1
sty = [ = 1001 0) = ar < s
0 Sn
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[pomomxum ® ma Beé LP1(w*) ¢ coxpanenmem mopmbl. Ilo Teopeme Bememexa —
Ionmore (em. [13]) cymecrByer dyHKIWMS ¥ Takas, 9TO

e

sup ( Jeor do<<>) " < foo,
0<r<1 =

puaem

||@||03321(/ w<r<>|”’do<c>)”, B() = [w (- EDFOTC Q).
Sn

B,
Torna
g(z) = / (1= [CDe= ()P dv(©).
By
Ncnonwp3ya nemmy 7, MOy IIM
1

atl () _ w1 — |C| (1 = [€D¥()(u) dudr(C)
D> 9(2)—03/ (1_< n+1 /b/ 1_uz’5 a+n+1 ’
n)

B, B
(

Bammmrem sopmy DY lg B npOCTpaHCTBe )i 1, TIpUMeHsIsI HepaBeHCcTBa MumH-
P

KOBCKOro 1 L'épnepa ¢ mokasareneM p' = p—T TOILy M

(J1o s ((/\/ S
() ) )(/
() D) ([ i) o) e

: O/m_ﬂ 0/|¢<u>( J([ )
([ ) wea) )

1

, 7 e do(z)r*=Ldr
SC6O$I§1</|1/’(TOP dG(C)) (/w 1 T)S 11— plz, () [atnl

0

d d 2n— 1d
/w //W wldote) dur~_dr _sup(/wrcpdo )
|1 —up(z,¢)|atnt 0<r<1
1 any 1 W) d
w* n=tdr u p2n—1
><C7(/ rpO‘H /w 1—7"/ l—urpa“ dr).

0 0

'U‘,_.

e
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OrneHuBast KaxK bl U3 MOJIYIYEHHBIX HHTErPAJIOB, IMeeM

(f10 5000 do) " <0 s (/ 600 4o(0))’
g 0<r<1

Orcrona

e

1 1
/

up W( / D= g(p2) P do(s >> " <o sup ( / O do(¢ ) ,

0<p<l wa(l— 0<r<1

TakuM obpa3oM, g € A9, Jlerko 3aMeTHTb, ITO

3(f) = lim / F(p0)a(o0) di(C),

p—1-0

IIPU 3TOM
1
v

lolge < o sup ([ 10r0F @o(0))” = aalol.
« 0<r<1 3

Jokaxkem obpaTHOe yTBep:KaeHue Teopembl npu p € J, g € I. Ilycrs g € 5\{3’1,
f € AP%(w). Kax u Bblmte, ucrosbsys jgemmbl 10 n 11, nmeem

1

(1 —¢)>dtd
/ 1— tp Zﬁnzrl dV(C) :

B(f)] < e / (1 - [¢[%)* D 1g(0) / f(p2)
Sn

n

0

ITpumenus gemmy 8, 6ymem nmers |D(f)| < 11 (11| + |12]), e

1
I - / (1- (¢ DTG £ (5C) dw(C), T = / (1- (¢ Do Tg(0) / be.p(C) dido(©),
0

B, Bn

3/1eCh

BenlC / A ’5“’ ”da(z), A(t, G, 2)) = LD )

l_tp Cv (l_tp<<7 >)
npuaem |7y(t, p( 2))| < ¢(n). Jas onenkn I npuMennM HepaseHcTBO ['érbrepa ¢
nokazareseM p| = % Nnmeem

1 1
I'Y

11|<c12/1<1—r » (10 aeor ano)’ (/|fprc Pan(@))
0

n

< 1 sup (1‘( / D g(r Q)P dor(¢ >)1' / Wh(1 =) - )i
0

0<r<1l wa(l—r)

< ([ 15660 0(©)) " ar < cullgl e
Sn
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B nocienneM HepaBeHCTBE MbI BOCIOJIB30BaIUCh jjeMMoii 3. Ouennum Is:

L) < s / / (1= 1122 1D g(C) [0, (C) ] di(C) dt

0 B,
! 1
€16 (1—-r) ( |D>g( 7“()|” do(¢ ) ( [ (tr2C)|P do (¢ )) " r2n1 gr gy
couf foor( /
1

<c17//1—r </|D"‘“ (rO)|” do(¢ ) </|ftrg|Pda( ));r%_ldrdt.

P
p—1’

»—AO\
—

31ech MBI IpUMEHHJIA HEpaBeHCTBO L'éabmepa ¢ mokaszareineM p’ = a TakxKe

reopemy M. Pucca (cm. [10]). Jasee, yanTsiBas seMMy 3, HOJIYy UM

1

clsug ()P do(C 7’1577" i
ol < cxs sup (/|D+ O as())" / a-na-n

0<r<1 wq( —

(/ QP do(C ) P20V dr < exglgllggall FlLasa:

[Tepsorit cayvait Jokasam.
2. Ilepetinem K ciyqato p € I, g € J, Ttorma AP = S\f;q. IIycte ® — sumeitubrit
HenpepblBHBIN dyHKIoHan Ha AP(w), Torma 1o jemMme 2 oH GyeT HelpepbiBeH B

npocrpamncrse AM9(w*), re w*(1 — |z]) = w(l — |2])(1 — |2))"?G Y, ¢ mopmoit

P
1
a

1
e = | [ 1—r(/ F601d0(0) e | < el llanece

0
[pomomxum ® ma Beé L19(w*) ¢ coxpanennem HopMbl. Ilo Teopeme Bememexa —
[Tonmnone cymiecrByeT MYHKIWMS 1) TaKasl, 9TO
s 3
/ *(1—7r) sup |¢(7‘C)|q =1 g < 400,

Cen
0

rue ¢ = %, npuaemM

1
/w (1—7) /f rO)Y(r¢)do ()r* 1t dr,
0

Sn 1
1 7’

o = | [ @ =r) sup [wrO s> dr
0 ’Vl
[Ipumensia gemmy 7, OymeM uMeThb
1

D> lg(z) =@

(1 _ <Z C a+n+1 +/ ]_7 7.L a+n+1
0
1

- Jeaen(a [ S S / o / T s o

0 Sn
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Onennm DTg o momysmio:
1

a do (¢)
D> ()] < e / "1 =) sup [(rQ) / 1= p(z Qi

1

|d0 ) 2n—1 / w*(l—r) o1
T " dr <ec — 2 su r r n dr
// |1 _ up |o¢+n+1 = 65 J (1 — rp)a+1 Cesl‘i ‘w( <)|
1 1 )|
w*
+// su r¢)| dur® 1 dr
/) 1—7"up a+1 e S%W( Q)

Hanee, yauTbiBasi, ITO
1

/ u)| du Ce
1— rup Jatl = (1 — pp)atl’
0

1oJrydaem

1
aAl 2n—1
|D / s a+1 sugi [(r)|r dr.
0

1

1y
Tak xak w*(l1 —r) = w(l —r)(1 — r)"q(p ), To, sarmcas HOpMY (QYHKIUKA ¢ B
npocTrpascTBe A\P? 1 CHOBa MCIIOJIb30BAB cbyHKLuxHo X~(7), a Tak»Ke IIpUMEHHUB Hepa-

BeHCTBO ['ébjepa ¢ moka3areseM ¢ e —L3, Byaem uMeTnb

I g (L
p)aq " (p Y a+1 q 2n—1
lgll5p.e = . sup D" g(pz)|? p™" " dp
0 w? 1— ) z€Sn

1 / /(1 1 1
< / (L—p? "G / w(d —r)(1 =76
> Cg 4 — at1
5 wa(l—p) 5 (1 Tp)
q 7
x sup [¢(rQ)|r?" " dr | p*ldp
CESn

1 1

ag'=ng'(3-1) 1— )1 — )1 ,
/ P) /w( T)( ’I“) . sup |¢(rc)|q r2n—1 dr
J (L=rp)*™x3 (r)  cesn

L’ 7
w(l—7r)(1 fr)"q(f_l)x,y( ) an1 !
n— d 2n71d
(1 —rp)atl " P P

o—

< c1o

1 '’ (L — q; ’
/(1/))‘“’ TG0 (1= p)xd (p)
) wT-p-p) TGy

1 1
w(l—r) 7’)”‘1(571) on—1 5. 2n—1

X su Q)7 P21 grp?n—1q

/ 1_Tp T () ce%W( O r pdp

0
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[Tomensiem MOpsiIOK MHTErPUPOBAHUS U OIEHUM BHYTDEHHHI WHTETDAJI:

’ na(1-1)
||g||~ <en /w(l — 7")(1 — T) aly
PUALIRS 7
x5 (r)

0

1 ’

(1=0)X% (p) ,,_ .

xcbeup |¢(7“<)|q /Wﬁz Ydpr?" =t dr
S 0

.
a

1
<ci2 /w(l — (1 = r)™GD sup [(ro)|7 r2 "t dr
0

Ce n
1 v
=12 /w (1—7) sup [(r¢)|?r*dr < +00.
<E n

0
CrenoBarenpHo, g € A\P9.

Jokaxkem obpaTHOe yTBep:KAeHue. YanTbias jemMbl 8 u 10, Gyjaem uMmernb

D) < e

Ju- P DTG (0%0) dv<<>1

/( 1P D) / / Pl ) o) aean(@)| | = enaal 122,

snech dyukuus y(t, p{(C, >) oTIpeJiesIsieTcst, KaK 1 BbImre. OIMEeHIM KayKJIbli U3 9TUX

HNHTETrpaJIoB:
1

L] < 014/(1 - r)o‘/|D°‘+1g(g)\|f(p2ro|dg(orznﬂ dr

0 Sn
1

§015/(1—T) sup \Da‘l (r¢) |/|f r¢)| do({)r =1 dqp,

CESR
0

IIpmvensas gemMmy 2, mOIyIIM

CESn

L] < 016/(1 — )G sup D g(r() (/|f rO)P do (¢ )p’rZH_ldT.
0

Janee, mcnonb3yst HepaBeHCTBO ['énbaepa ¢ mokasarenem ¢ =
OTIeHKE

ﬁ , IIPUXOJINM K

1
I ’I" aq —ng (771) , a’
|| < c17 / - sup |D°‘+1g(rC)\q 2=l gy

wq? (I1-r) ¢ESn

0

x / wlr(S/ f(TC)Ipd0(<)>pr2”1dr — curllglsgall fllars -

0
IIpu onenuBanuu I 3ameTnm, 4TO

flpz)y(t, p(¢ 2)) o
/ 1,tp ) do(z) = f(tp*C)y(t, p(C, Q)
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Torna

I < 018//(1 — [P D (O F OV (Es p(C, ¢)) dv(C) dt
0 B,

< e / / (1= [¢[2)2 (D g Q)1 (p20)] dw(C) .
0 B,

Paccyxnas, kax mpu orenke I, mMoay<Inm

12| < eaollgllsm el fllara(w)-

Taxum obpasom, |®(f)] < ca1llgllsrallfllara(w), mosTOMY Bepna Taxke n mpasas
orenka B (13). O

10.
11.

12.

13.

14.
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