O HANJYYIIINX KBAAHATYHHBIX ®OHMYJAX HA
KJACCAX XAHAN-COHOJIEBA

K. 10. OCHUITEIIKO

ArHOTAUNA. [lna dpynkuun m3 kiaacca Xapau—Cobomea HI,
oNpeseaseMoro Kak MHOKECTBO (PYHKINH, AHATUTHIECKAX B el1-
HUMHOM KpyTe I yIoBIeTBOpsionmx B Hem yeaosmio | () (2)] < 1,
CTPOATCA HaWAydIIne KBaapaTypHBIE (POPMYJIBI, HCIOIL3YIONIITe
aHadeHnd (pyHKIUH W UX MPOU3BONHBIX B (PMKCHPOBAHHON CHCTEME
yaa0B u3 nuHTepBana (—1,1). /laa mepuogmaeckoro kiacca Xap am—
CoGouea H, 5, olpejeasseMoro Kak MHOKECTBO 27-IePHOjuec-
KUX QYHKIOUE, aHaauTudeckux B nogoce |Imz| < 8 u yioaerso-
paiommx B Heit yeaopmio |f7)(z)] < 1, nokazamo, 9T0 mis pap-
HOMEPHOH CHCTEMBI y3J0B (hOpPMYJa IPAMOYTOJNbHNKOB ABIAETCA
HauaydIIell, W HalijeHa ee IOTPelHOCTh. [[0CTpoeHbl HAMTY qIIne
KBaJpaTypHble GopMyIHl Ha Kilacce H, g, olpelelenne KOTOPOro
AHAJTOTUIHO Kaaccy Hog g, HO OUpaHIYeHnA Ha (PYHKINIO 33 1al0T-
ca B Lp-HopMe 1o rpanne. IlocTpoen TakiKe ONTHMAIBLHBIE METO
BOCCTaHOBMeHNA PYHKIHH 13 Kaacca [ no TeiliopoBckon mHhop-

MAIHIT f(O), f/(O), o ’f(n+r—1)(0).

BBEIEHUE

[Iycts X — aumenmoe npoctpancto nag moremM K = R wim C, W
— mgekoTopoe moamuoxectBo X u L, 1y, ... [, — duHennbie GpyHKINO-
mnaxel Ha X . [log 3amaden onTuMarbHONO BOCCTAHOBIEHNS (PYyHKITHOHA-
ga L wa mmuoxectBe W no smadenusam nudopMalmoHHOTO OepaTopa

le = (lix,... l,x), € W, mommMaeTcs 3aada O HAXOXK IEHUN BeIw-
THHBL
(1) e(L,W,I):= inf sup |Lz— S(Ix)|,

S: Kt—K zeW

a Takke MeTo/a S, Ha KOTOPOM JOCTUTAeTCA HUKHSAS Tpaib B (1) (ec-
AU TAaKOBOU CYIIECTBYET), HA3BIBAEMOM ONTHMAILHBIM METONOM BOC-
CTaHOBJIEHUS.

3ajadn oNTUMAILHOIO BOCCTAHOBICHUS, HadnHas ¢ paboTel [1], u3y-
JaJInch MHOTUMHI aBTopaMn (cM. [2]-[5] m nnTupyemyto Tam Jnrepary-
py). OT™MeTnm 3jech JWNIH OJNH pPe3yIbTaT, NJOKa3aHHb B [1] mis

[Ma6ora BeIMoAHeHa Tpu uHaHCOBON Moaaepkke [loccuiickoro douga pynga-
MeHTATbHEIX nccaegoBauil (rparTel Ne99-01-01181 u Ne00-15-96109).
1
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BEIECTBEHHOI'O MPOCTPAHCTBA U B [6] — M8 KOMILIEKCHOTO: IS BbI-
MYKJOr0 ypaBHOBEIIeHHoro MHokecTBa W cpean onTnMalbHbIX METO-
JIOB BOCCTAHOBJIEHNA CYIIECTBYET JHHEHHDI N UMeeT MECTO PaBEHCTBO
(2) e(L,W,I)= sup |Lz|.
zeW
Iz=0
Besikuit onemMenT g, Ha KOTOPOM JOCTUTAETCSA BEPXHAA padb B (2),
Oy1eM Ha3bIBATH DKCTPEMaTbHBIM.
3anada (2) 9acTo OKasbIBAeTCA MPOIe, YeM 3a/lada HaXOKJeHIs
onTUMATLHOIO MeTona. B ¢Basu ¢ 1um B pabore [7] ObLI TpeaIoKeH
METO, MO3BOIAIOIINN IPU HAIUINN HEKOTOPOH MapaMeTpu3aliii DKC-
TPEMAIBLHOTO DIeMeHTa B 3ajade (2) HaXoAuTh ONTHMAILHBIN METO]
BOCCTAHOBJEHHA. 31€Ch DTOT METO/ WCIONIb3YyeTCA I8 HaXOXK NeHNs
HAWAY9IINX KBaApaTypHBIX (POPMYI i ONTUMATbHOIO BOCCTAHOBIEHUA
0 TeMTOPOBCKON mHpopManui Ha Kiaccax Xapan—Coboaesa.
Kraccom Xapaun-Cobonesa H) Gynem Ha3bBaTh MHOKECTBO (DyHK-
muin f, ananurudeckux B equnuanom kpyre D= {z € C: |z| < 1} u
Y IOBJIE TBOPAIOIINX Y CJIOBHIO

1 2 )
sup - 1F(pe®)Pdo <1, 1<p < oo,
0<p<1 & Jo

sup [f(z)| <1, p=co.

z€D
[Tepnoguaecknm kraccom Xapan-Coboresa H) ; GyieM HasbIBaTh MHO-
KECTBO 27-TepruoAndecknx (DyHKIUH [, aHaTUTUYeCKHX B IOJOCE
Sg:={z€C:|Imz| < f} u y1oBIeTBOPSIOMNX YCIOBIIO

1 2 ) . ) . 1/p
swp (= [ O+ i+ 1O = i) de) <1
0<n<g \*7T Jo
sup [ f(z)] < 1.
ZESﬁ
IIpu r = 0 cooTBeTcTByIOMmMMe K1acchl OyleM obo3navaTh depe3 H, u
H,ps.

B §1 nas xracca H, n mapOpMaIMOHHOTO ollepaTopa

(B) IS = (F(@)seer SO @)ooy F@a)eeee SO (@),

TJ€ T, ... , &, — pasaudnble Toukn u3 naTepata (—1,1), a vy, ..., 1,
— YeTHbIE YUCAa, CTPOUTCS JTUHEMHBIN ONTUMAILHBIN METO NHTEr PH-
poBanms (HaWIydImas KBajpaTypHas (GopMyra) 1 WHTerpaia

[ st i

B KOTOPOM p(&) — HeoTpHIaTelbHas BecoBas (DYHKITHA.
.
B §2 cTpounTces manmmydias KBagpaTypHas C]QOpMyJIEi ma Knacce HY g
IS PABHOOTCTOANINX y340B. /lokazaHo, 4TO TakoBOU ABIseTCs (Hop-
MyJia TPAMOYTONLHUKOB, U HaleHa ee morpemnocTs. pu r = 0 mis
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kraccoB Hy, w Ho, 5 Hanmay«nme KBaipaTypHbie GpopMyIbl NCCTeNoBa-
auch B paborax [8]-[10].

B §3 mocTpoennbl namaydiime KBagpaTypHbIe (POPMYJIbI AIA KIacca
H, s mo mrdopMamonHoMy omepatopy (3), B KOTOPOM Ty, . .., &, —
pasamamnble Toukn w3 T := [0, 27). Ananorudnas 3ajada B HEMEPHOIN-
YeckoM caydvae pertera B [11, erp. 175]. B §4 nocTpoen ontumanbubrit
MeTOJ| BOCCTaHOBICHNS (DyHKIA 13 Kiacca H) 1o mapOpMaImoHHOMY
omeparopy 1f = (f(0), f/(0),..., f®*=Y(0)). Onrumarsabe MeTORB
B DTON 3ajjade MCCIeI0BANNCH paree B paborax [12] (p = oo, r = 2),
2 (p = o0r = 1), [13] (1  p < o0, 7 = 0, [14] (p = o0, r € Zy, 0
romepubiil ciydain), [11, ctp. 69] (1 < p < oo, r = 0, MHOrOMEPHBIN
carydai).

[Tam moTpebyeTcs caeaywominii pesyabrar u3 paboTh [7].

Teopema 1. [lyemv X — sewecmeennoe Aunetinoe npocmpancmeo,
W — swinykaoe yenmpasvuo-cummempuunoe muoxcecmeo uz X u
To —— IKCMPEMAALHBIT dACMEHM 6 3aJAYE ONMUMAABHOZ0 60CCTNA-
noeaenus Aunetinoeo gyurxyuonasa L wa mwmwoscecmee W no anaue-
nusam aunetnvlr gynkyuonaros Lz, ... lL,x. Hyemo wasxcdomy M =
(t1,...,tn) € R" uz wexomopoii oxpecmuocmu mouxuy My € R no-
emas.aen 6 coomsememeue saemenm x(M) € W, npuven x(My) = xo.

Toeda, ecau dpynwwyuu (M) = La(M), ¢;(M) = Lz(M), 7 =

1,...,n, umerom 6 oxpecmuocmu My nenpepvienvie wacmuvie npous-
60()Hbl€ no scem Clpale/LeHmCLJl/L U onpe(9e</Lume</Lb JI/LCmeUUbL
Ie1 dopn
oty o
JMy=1......o. ..
do1 o
ol, ol,

OMAUYEHR O HYASR 6 TNMOUKE Mo, mo G&UHcmBGHHbLJI/L AUHEUHDIM ONMU-
MAALHBILM Jl/LemO()OJI/L 60CCTMAHOBACHUA ABAAETIICA M@mm)

Lz ~ Z C]‘l]‘l',
7=1

ede Cp, ..., C, — pewenus cucmemvl
J(My)C = grad c,o‘MO,
6 komopoi C = (Cy,...,C,).

§1. HANINYYIINE KBAJAPATYPHBIE ®OPMYJIbl HA KJACCE Hgo

[acemorpum 3agatdy onTuMairbioro Boccranosiernusa (1) mua W =

.,
.

(4) Lf = / flalpla) da.
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rjie p(x) — HeoTpHIaTeNbHas BeCOBas (DYHKITA, 1 NHPOPMATHOHHOTO
onepatopa [, onpegenennoro paserncTBoM (3). [lomoxnm

(5) N = Zl/]‘.

[okaxkeMm cHagala HECKOABLKO BCIOMOTI'aTENbHBIX yTBep K aenui. [la-
MOMHUM, 9TO CHCTeMa BelleCTBEHHBIX (PyHKIni {uk(t) 7, m pas me-
pephIBHO AndpepeHnnpyeMbx Ha naTepsaie (¢, d), HaspBaerca KT-
CHCTEMON, €CIN Kak IBI OOOBIEHHBIN TTOTIHOM

chuk ZCk#O

nveeT Ha (¢, d) He Goree m KOpHEN ¢ yIeTOM aireGpanveckon Kpar-
HOCTH.
[IpousBenenmnem llasike nopsaaka n HasbiBaeTca (PYHKIIUA BUIA

_)\Hl—zj

rie [A\| =1l,az; € D,g=1,...,n. Juap; € Nyjg=1,... ,n,u
€ (—1,1) nomoxmm

T — a T —a«
Wi(z) = ——L !
(@) 1 —ajz’ H(l—oz] )
Jemma 1. Cucmena pynryui
(6) gi(x) == W(a) (W (x) = W),
E=1,...pu5, g=1,...,m,
aeasemes BT -cuememotii nwa (—1,1).
Aorazameavcmeo. IlacemoTpnm 0606IIEHHBIN TTOAMHOM

D=3 Cugler. 3302

7=1 k=1 7=1 k=1

B cury Toro, uro W;(+1) = £1, 5707 0606IIEHHBIN TTOTTHOM MOZKHO
3ammcaTh B BUE

(1 =)' [} (= — a))

P =
(l') Qo H] 1(1 _ Oz]l’)zﬂj ’
rae dg,dy, ... ,as # 0. lockoabky W;(ax™t) = Wj_l(:zj), nMeeM
m s

Pz = Cip (WF(x) — W H(2)) = =W () P(x).

J

j:l k=1
I/I3 ITOCIAETHETO PABEHCTBaA JET'KO IMMOJAYYINThL, YTO C KazKIbBIM HYJEM Cl]‘ %
o 1 o
0 dpyrxunm P cBa3al HyTbh 9TOH (QYHKIUE a; TOI ke KPaTHOCTH, a
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m %)

Kpome Toro, uto [ + s/2 = Y70 u; — 1. Tem campiv ob6obmennbrin
m %)

nosmaoM P B naTepBarte (—1, 1) mveer we Goree E]‘:1 w; — 1 mynen c

yYeTOM ajrebpamdeckon KPaTHOCTH. U

Nas Ppyuxmnun [, aHaTUTHIECKUX B €IUHUTHOM KPYyTe, MTOJOKIM

Tof := fnm

™ @06 = [EE o e

Ouesnnno, aro (T, f)") = f, u crenoparensno, T,f € H’. npu Beex
feH..
[MycTn
Z p; +r=N.
j=1
Ompenenrum QYyHKIUT Wy, ... ,WN PABEHCTBOM

(8) (wi(2),...,wn(2)i=(1,2,...,2"7,

(Tr’gll)(Z)v"' 7(Tf’glm)(2)7"' 7(Tr’gm1)(2)7"' 7(Tr’gmum)(2))'
Iomoxum
(9) (Cljl,. .. ,a]‘N) = [wj, ] == 1,. .. ,N, A= {a]‘k}?’fk:r
Jemma 2. det A # 0.

Aoxazameavemeo. Ecan det A = 0, To mangyres Cq,...,Cy, me Bce
paBHbIE HYJIO, IIA KOTOPHIX (DYHKITNA

F(z):= Z Ciwj(z)

B unTepBate (—1, 1) 6ymer nmeTs o Kpaitieinr Mepe N HyJlen ¢ yIeToM
kpaTtHocTH. B 5TOM ciydae mo Teopeme [lomns FU) nomxna uMeTs B
ToM Ke nnTepBaie ue Menee N — r myaen. [lockorbky

F(r)(Z) — Cr+1911(2) ‘I‘ ‘e —I_ CNgmMm(Z)7

TOo u3 JeMMBbl 1 BbITekaeT, 9To Cyyy = ... = Uy = 0, HO Torga u
Cy = ... = (, = 0. llorygennoe mpoTuBopedne NOKA3bIBAET, UTO
det A #£ 0. O

O6osraxnm qepes HF vmoxecTso gyrxmmit ms H’, BeecTBeHHBIX
B nnTepBare (—1,1).

Hpeagnoxenune 1. ycme —1 < 21 < 29 < ... < 2, < 1. Toeda npu

6CET UWEMHLIT Uy, . .. U, cyuwecmeyem Gynryus F € HF, umerowasn
6ud

F = Pr—l —I'TrWa
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ede P._y — noaunom cmenenwu r — 1, a W — npouzeedenue [liswre
nopadka N —r

H(f:;jf) zm— —r

1 <oy << Oy <Xy, (lfmmomopOiZ[F:Ou

sup / fla d:z;_/_l F(2)p(z) dz.

feH 1

Aorazameavcmeo. Uz paborsl [15] BhiTekaeT cymiecTBoBanue (yHK-
umm [ € HF| mopmmposanmoit ycaosuem [F(1) > 0, ams xKoTopoi
I[F = 0 u Taxoii, ato F) spisercs mpomssegernem [lramxe mops-
ka N — r. Kpome Toro, B Ton xe pabore mokasamo, ITO TIPHU BCEX

€ (—1,1) mmeeT MeCTO pPaBEHCTBO

(10) sup [ f(w)] = [F(z)|.

feHI®

If=0
Uz teopemnr [omnst BoiTexaer, 9ro dyukmus [ me mmeeT Apyrux my-
nent B maTepBate (—1, 1) KpoMme Hynel B TOIKAX Xq,. .. , &, € 9eTHLIMH
KPATHOCTSAMHA Uy, ... V. llooTomy B cury mopmuposku F(1) > 0 mis
Bcex @ € (—1,1) F(x) > 0. YunrsiBas pasemcTso (10), moxygaem
yTBEPK JeHre TPeI0KeHns. O
Teopema 2. llyems —1 < 21 < 29 < ... < 2, < 1, vy,... v —
yemuvie wucaa, W — npouzeedenue [Liswre uz npedaoscenus 1, a

Gik, Wi u mampuya A onpedenenvt pasencmeanu (6), (8) u (9), coom-
sememeenno. To2da memod

n v;—1

1
(1) JINCIEITED 95 SEFLES!
-1 7=1 k=0
6 KOmopom C]‘k Oan&GJLJHOmCJl U3 cucmembl
(12) Ac=d,
2de ¢ = (0107 e 3 Cl—1y- - 3 CROy - - - ,le,n_l), d= (dl, e ,dN),

1
dj:/ wi(@)p(z)de, j=1,... N,

1

ABAAECTNCA ONMMUMAABHBIM HA KAACCE Hgo

Aorazameavcmso. Jlokaxem cuavarna, 9o Metos (11) sBaseTcs onTn-
vaababiv Ha Kiacce HE. Tomowum Wig(2):=1,5=1,... ,m, un
Wi(2)Wir(2) + £k i
Lt g Wi(2)Wik(z)’ 7

Wiks1(z) := comy k=0, p—1.
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pu Beex g1,... ,&5,, € (—1,1) dynxmun W; € H,,. lonoxum nms
P =(a0,. @ 1,E115 - 1 Elpyse e »Emlse e > Cmoypm) € RY
r—1
fr(2) =) ajz" + (T Wp)(2),
=0
rue

Wp(z) = [[ Wi, (2).

i=1

[Iycty moaunom P,_; u3 npennoxenus 1 umeeT Bum

Torpa B cuny npenmoxenus | npu P = Py := (al,...,a’_,0,...,0)
dyukuus fp, ABIgETCS DKCTPEMAILHON B 3aade ONTUMATLHOI'O BOC-
cTamoBTeHNs WHTerpata (4) Ha kiacce H ™ o madopmanmn (3). Ompe-

JeanM PYHKIUU @1, ... , PN PABEHCTBOM

(p1(A), ... ,on(P)) = 1fp.

[Terpyano ybeqnThes, 110 B TOoUKe [

oy don .
= Jw; 0<1<r—1
(8% ’ ’ 8% Wji+1, )T 9
8991 a@N .
. = [(T.g), 1<j<m, 1<k<pu,.
(a&f:]‘k7 9 ag]k ( g]k) — .] g m g — /’L]
[lonoxwns
1
e(P)= [ fr(z)p(x)dz,

-1

JEeTKO TPOBEPUTH, YTO B TO4YKe [

1
R R C LB EFET St

8% 1

1
== [ @opeta e, 1< <m 1<k <
deje
W3 Teopembr 1, yauToiBas JeMMy 2, BEITEKaeT Tellepb, 9T0 KO3 MUITI-
eHTHI ONITHMATBHOT'O MeTola Ha Kracce HF ompenersiorcs ms cucre-
MBI (12).

JlokaxkeM Temeph, YTO MOCTPOEHHBIN MeTO[ (0603HATNM €ro depes
S') sBasieTCs ONTUMAXBHbIM 1 s Kaacca HY_ . [lpenmonoxum, 1o naii-
nercsa gpynkuus fo € H | niga koTopon

|Lfo— S fo)| >e(L,H.,I).
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Torpa nast pyukiun fo(Z) € H. Takike BHITOIHEHO DTO HEPaBEHCTBO.
B cuny ypasmoBerennocTn kiacca H 6e3 orpanmdenus OOIIHOCTH
MOKHO canTaTh, 910 Lfo— S(I fy) > 0. CremoBarensio, ais GyHKITT

g(z) — fO(Z) —g fO(E) e H(;’)R

nMeemM
Lg—S(1g)>e(L,H",1)> e(L, H:* 1),

9ITO HEBO3MOXKHO B CIJIY OIITUMAaJBbHOCTHN MeTOda S Ha KJacce H(;’)R ]

§2. HEPHOANYECKUN CAYYAN

[TocTponm Temeps ONTUMATBLHBIN METO NHTETPUPOBAHUS [T HHTE-
rpaia

Lf:/Tf(x)dx

.
na kracce Hl  ; mo nupopManmonHoMy onepaTopy

(13) Iy = <f<0>,f (%”) o (W)) |

[Ipu mocTraTovHo OBIIMX YCJIOBHAX Ha KAacC (PYHKIUUH MOKHO 10-
KazaTh, 9TO (POpMYyJa MPAMOYTOJILHIKOB SBIACTCA ONTUMATLHBIM Me-
TOJOM HHTErPUPOBAHUSA, UCIOIL3YIONIM HHPOPMAIHOHHBIN OlepaTOp
(13). Ilycts H — BBINYKIBIA U YpPaBHOBENIEHHBI KIAacC HEMPephIB-
HBIX Ha BCEH BEIECTBEHHON OCH 27-Tiepuogndecknx (GpyHkmmi f Ta-
KIX, 9TO s JF00bIX BelllecTBeHHbIX KoncTanT C' n a f(x)4+C € Hu

flz+a)€eH.

Jlemma 3. Dopuyia npamoyeosbrnuros

(14) [ e~ Zf (QJ—)

ABAAECTNCA ONMMUMAABLHBIM Jl/LemO()OJI/L UHMESPUPOBAHUA HA KAQACCE H, a
()JLJl €€ NOZPEWHOCTU CanLBG()JLUBO pasencmeo

e(L,H,I) =2 sup |f(0)],
fe€Hn
ede H, — mnoocecmeo gynryui uz H nepuoda 2 [n, das xomopoix

27 /n
(15) /0 f(z)dx =0.

Feau gynryuu uz waacca H dudpdepenyupyemsvr, mo dopmyia nps-
MOYROALHUKOE AGALETNCS ONMUMAALHBLM MEMOJOM UNME2PUPOCANUA U
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At UHPOPMAYUOHHO2O ONEPAMOPT

nf = (s 100 (2) . (2,
‘7f<2(n;1)7r> f,<2(n;1)7r>>‘

Aorazameavcmso. B pabore [16] (cm. Taxxe [17, cTp. 208]) 6b110 MO~
Ka3aHo, 4TO

sup
FEH

|ECEEES Y, (QJ—)‘ = 27 sup |f(0)].

fe€Hn

Tem caMbIM

e(LH, 1) < 2 sup [ F(0).

fe€Hn

C apyrou croponsl, mas awboro ¢ > 0 waungercs GyHknus g € H,,
IS KOTOPOI

9(0) > sup [f(0)] —e.
fEHR

B cuny cBoucTB kaacca H, MOXKHO CYUTATh, 9TO

0) = — .
g(0) Lemax lg()|

[TacemoTpum pyHKITIIO
Jol) := g(x) — ¢(0).

Hockombky fo € H u [ fo =0, To u3 (2) umeem

/Tfo(:z;) dx

e(L,H,I) =2r sup |f(0)],

fe€Hn

(LM ) >

= 2m|g(0)]| > 27 sup |f(0)| — 27e.
f€HA

Takum obpazowm,

a popMyJia TPAMOYTONBLHIKOB — ONTUMAAbLHBIN METO/ A1A WH(pOpMa-
UOHHOrO onepaTopa 1.

B caydae mudpdpepentmpyemoctn pyHKINN 3 Kiacca H IS JOKa-
3aTeqbCTBa ONTUMATLHOCTH (POPMYJIBI IPAMOYTONBLHIKOB I8 MH(POP-
MallMOHHOTO oneparopa [; JocTaTodHo 3amMeTHTh, 9To [ fo = 0 u B
cuny (2)

G(L, Ha [) 2 G(L, Ha [1)

O

Teopema 3. [lpu ecex r > 1 dopmyaa npamoyeoavuuros (14) s6.a4-
EMCA ONMUMAALHBLM MeT0JoM unmepuposanus na xaacce H 5 das
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ungopmayuonnvir onepamopos I uw Iy, a das ee noepewnocmu cnpa-
6€0AUCHL PABEHCTNEA

G(L, Hgo,ﬁv [) = G(L, Hgo,ﬁv [1)

o0

27‘[‘2 Z (_1)m(7’+1) i _ﬁn—|-0 e—5ﬁn
= = —¢
VIART (2m + 1)" sh((2m + 1)2nB)  n’ r ’

n
m=0
2de
A = dem20n ( Do €O )
— € (o] 2
L+2> >, e—4pnm?
a

! dt
A= /0 N D)

— NOANBI daaunMUNECKU uNMeE2Pas nepeoeo poda das Mmodyas .

Aoxazameapemeo. OnTuMaIbHOCTDL (POPMYILI TTPIMOYTOJHHUKOB Ha

knacce H) 5 nas nmapOpManmoORHbIX onepaTopoB [ nm [ BhITEKaeT He-
?

MOCPeNCTBEHHO W3 JeMMbl 3. QcTaeTcss HAUTH BEIUIUHY

sup | f(0)],

feH

00,6,n

rae HY 5 — MHOKeCTBO dyuxmmn f us H 3, IMETOIIIX [ePHO[ 27 /n
u yoBreTBopsonmx ycaosuio (15). Tloxoxnm

a;(f) ::%/Tf(x)coijdx, J=0,1,...,
bi(f) ::%/Tf(x)sinjxdx, =12 ....

OweBumgno, 910

(16)  sup [f(0)] < sup £(0)].
feH, 5. feHL, 4

ao(f)=a1(f)=b1(f)=..=an—1(f)=bn_1(f)=0

Bemrwmma, crosmas B mpaBoil 9acTn HepaBencTBa (16) Oblia BhamcIe-
na B padore [18]. Ona gocturaercsa Ha HyHKIHH

PP < l) — 9
o0 ()= 4 e g ) =
L (2), r=2+1,

T

rae
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— sapo llepuymrmu, a

(e 5= [ =gl

B pa6oTe [19] 6bito mokaszamo, 910

B T = sin((2m 4 )nz — 7r/2)
nr(2) = VAR 2 (2m 4 1)7 sh((2m + 1)2n3)’

I} r
Tem cambiv @) € H 5, a crefoBaTenbHo,

m=0

. st (_1)m(r+1)
su 0) > |2 (0)] = .

[s Moy 9enns aCUMITOTUKHN IIOTPENIHOCTH OCTAETCA BOCIIOIb30BaTh-
s XOPOITIO M3BECTHBIM PaBEHCTBOM (CM., Hampumep, [20])

0o 2
_E —48nm?
A—2<1—|—2mz::1e ) .
O

§3. HAWAYYNINE KBAJAPATYPHBIE ®OPMYJIbl HA KJTACCAX H, 5

HELCCMOTpI/IM Telnepb 3adavly IIOCTPpOEeHUA OIITUMaJbHOT'O MEeTO Ia NH-
TErpupoBanuAa OJd MHTETPaJa

szAj@Mﬂﬁ

rje p(t) — meoTpunaTenbHas BecoBas QPyHKINS, Ha Kiacce H,, g Mo wi-
dbopmarmoHHoMy orepaTopy (3), B KOTOPOM &1, ... , T, — Pa3inIHbIe
Touky u3 T.

Ilonoxum

oo —208m(m 2
(17) b= o8 mmo T N
1423y em20m?

O6o3nadnm depes K u K/ — moanbie >aannTudeckne NHTErpajibl mep-
BOro poma ausi Momyien k m k' = /1 — k?, coorBeTcTBeHHO (paBeH-
ctBo (17) skBuBazentno tomy, uro mh’'/K = 23). /las momocer Ss
2m-mepromaecKnM mpousBeferneM lliAmke ¢ HyaaMu B TOYKax T; C
YeTHBIMI KPATHOCTH v; sBisercsa gpynkums (cm. [10])

B(t) = kN/zﬁsn”J (5@ — xj),k> ,

s

j=1
rjie N ompeperero paBeHcTBOM (5).

R %)
Hepes I 5 6y nem obosHadaTh MHOKECTBO (byHKINN U3 Kaacca Hy g,
BEIECTBEHHLIX Ha BEIECTBEHHON OCH.

Jemma 4. I[Tycmo vy, ... v, — vemuvie yucaa u 1 < p < oo. Toeda
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1) eywecmsyem eduncmeennan Gynrkuus gg , € HE ey das Komopoi

(L, Hyp T) = / g (1) B(Op(t) di,

2) gp, ne umeem wyael 6 nosoce Sg u gpp(t) >0 nput €T,
3) npul < p < oo dag noumu scex t € T umeem mecmo pasencmeo

(18)  e(L, Hy, Dlgs (1 +iB)P = / 95.5(7)B(T) K (t — 7)p(7) d,

2de
2A A
[(ﬁ(t) = —dn (—t, )\) ,

T T

a A — noanviii saaunmuueckuti unmezpaa nepeoeo poda das mo-
dyas A, onpedeasenoeo uz ycaosus N /A = [3.

Aowxazameavcmeo. Uz paborsl [21] BhiTekaeT, 4To B 3anade

= su )| B(t
s [ 1rois@m

CYyLIECTBYeT eJUHCTBeHHas (PYHKINA ¢g, € Hpﬁ, HOPpMUPOBAHHAS
yeaoueM ¢g,(0) > 0, Ha KOTOpOW dTa BepXHAA TPaHb JOCTHTAET-
csi. Kpome Toro, uz Tou xe paboThl BHITEKAET, ITO dTa (DYHKIIWS He
nMeeT HyJen B mojoce Sy (a caenoBarenbro, gg(t) > 0 nput € T)n
mpu Bcex 1| < p < oo

Pilgs (1 = i8] = / 1951 [ B(r) Ks(t — 7)p(r) d.

[Mockonbky Beaxas dyukunsa [ € H, g, nag xoropou [f = 0, moxker
OLITEL TIpejicTaBleHa B BUE

f(z) = B(2)g9(z), g€ H,p,

[ ssamiral = o,

IIpI/IeMOM7 AHAJOI'MYHBIM TOMY, KOTOpBII/I HCIIOJBb30BaJCA IIPpU OOKa3a-

To B cuny (2)

e(L,H,p5,1) = sup
P,

TEJIbCTBE TEOPEMDBI 27 JEeI'KO HOKELSELTI) IT0
R
G(L, Hpﬁv [) = G(L Hp 8> [)

[Tockoabky

Py > e(L,Hy g, 1) > /ng(t)B(t)p(t) dt = P,
T

TO

Pr=e(L,H, g 1)= P,
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[pu p = 00 u 4eTHBIX V1, ... ,V, OYEBUIHO, 9TO ¢gB ,(2) = 1.
IIycts p = 2. lIpocTpancTBo 2m-nepuonuvecknx pyuxnuu Hy g, aHa-
JIUTHYECKUX B 1onoce Sg U yI0BIETBOPAIOUINX YCIOBIIO

sup - s+ im) P 4150 = in)P) di < .

o<n<p 4T

ABJIAECTCA FI/IJH)6€pTOBBIM IPOCTPaHCTBOM CO CKaJAPHBIM IIPpOMU3BEICHI-
cM

(f. yw:—/f 9(0) de.

rae I' = 18,27 4+ i) U [—i8, 27 — i5]. U3 paborsr [18] BoiTekaeT, 4TO
mpn Beex f € Hy g m aobom t € T nmeeT MecTO paBEeHCTBO

f(t) = (fv gt)?-l2,,67

a(e) = 2 dn (Z-a.k)),

rae

T T

a K — HOXHBIN >IIMOTHYECKIII HHTErpal IepBoro poja AIA MOLYJIA
k, onpenensemoro us yeaosus K'/K =203 /x.

Nmeem
e(L,Hsp,1)= sup /f ‘
feHs g
_ / : / F(Eg (@) deB(1)p(1) dt‘
€H2;3 m

= s |- / 1 [ @ <>p<t>dtd§\= b (F. G

fety | 4T 11l 5 <1
rue

T T

66 =25 [an (Fe-0)) Boptn) i

Orcioga crenyer, 910

G(z)
gB2(z) = ———.
1GI32,5
Teopema 4. Ilycmo vy,... v, — uemnvie wucaa u 1 < p < oo. Toeda
keadpamypras Gopmyia
n v;—1
(19) [ =3 Y 0 i)
7=1 v=0

2de
a;, = /cjl,(t)p(t) dt,
T
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K B()gn,(t)

Tl —v—1)!
(z — ;)" K (vy=v=1)
X lim <7jctn (—(t—z),k)) \
B B, "\ 7

en(z, k) dn(z, k)
sn(z, k) ’

ci(t) =

ctn(z, k) =

ABAAECTNCA ONMMUMAABLHBIM Jl/LemO()OJI/L UHMESPUPOBAHUA HA KAACCE Hpﬁ.

Aoxazameavemeso. llacemoTpum nHTErpat

(20) Jf:= gB(t)gBJ,(t)L/F %Ctn (5(2 — t),k) dz,

2mi 2)gB.p T

rae I'. — rpanuna npamoyroabunka —e < Rez <27 —e, [Imz]| < (3, a
€ BBIOpAHO U3 YCJAOBUSA, YTOOBI TOYKU Ty, ... , T, JEKAJIN BHYTPU 3TOIO
IPAMOYTOJbHIKA. B ciry Toro, 9to (pyuKumsa ¢gg ,(z) He uMeeT HyJen
B moaoce Sg, 110 TeopeMe O BblYeTaX IOLydaeM

n v;—1

JE=Ft) =) > et f ().

7=1 v=0

U3 cBoticTs smmunTudeckux GyHKINN (cM., Hampumep, [20]) BoITekatoT
paBeHcTBa

[,7 [,7 [,7/
ctn (i(t + 1), k) = ctn (it + ii, k)
T T 2

v
1 — ksn? (—t k)
’ A A
= +i(1+ k) g = i dn (—t, A) :
1+ ksn? ( t,k) * T

s

rae A = 2Vk/(1+k), a A — DOTHBIT BTN THIECKAT HHTErPAT TIEPBOTO
pojia Mt MOy A (MHaYe TOBOPA, A onpenensercs us ycaosus A'/A =
K'/(2K)). Tem cambiv nrTerparn (20) MoxeT GbITEL 3alllical B BHle

Jf = B(t)gBJ,(t)i /r %Kﬁ(f{ez —t)dz,
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rae [' = [i3,2r + i8] U [—i3, 27 — i3]. llycrb 1 < p < oo. Torga mus
MOTPENTHOCTH KBaApaTypHoi (opmysl (19) nmeem orenky

R, —‘/f Dt - ZJZW
< /T B(t)gB,p(t)p(t)4L %I@(Rez—w dz di
1
T |ng )] / t)gpp(t) Kp(Rez — 1)p(t) dt d=.

Honbsysch paBernctsoM (18), morydaem

1 _
By < el D) [ 18w,

[To wepaBencTBy l'enbaepa

1 1/p 1 (r—1)/p
iy < etattyt) (= [1r0ras) (5 [lonatora)

< G(L, Hpﬁv [)

Ecimp =00, 10 gpp(2)=1m

|Jf] < B(t) /|f J|Kg(Rez —t)dz < B(t),
MOCKOJIBKY
i / Ks(Rez —t)dz = 1.
47'[' r

CaemoBaTernbHo,

Ry < / B(t)p(t)dt = e(L,Hoo g, I).

§4. BOCCTAHOBJEHUE ®YHKIUN U3 H; IO TENJOPOBCKOMN
NHDOPMAIINN

[MacemoTpum 3a1a9y ONTUMAIBLHOTO BoccTanoBIenus suadenus f(&),
£ € D, na xnacce H) no snatennsam undopMalnioHHOTO ofepaTopa

Lf = (f(0), f/(0),...., f"*+=D(0)).

[orper#ocTs ONTUMAIBLHOIO METO/a BOCCTAHOBACHUS 0OO3HAYNM B
aToM crydae depes e(&, Hy, ).

Herpyano ybenurbes, uro ecin f € H) w I[f = 0, To f0(z) =
z"o(z), e ¢ € H,. Crenoarernno, f(z) = T,(t"¢(t))(z), rae onepa-
top T, onpepnernen pasernctsom (7). OdeBuano, ¥To n npn Beex ¢ € H,
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dyrxuma f(z) = T.(1"¢(t))(z) € H), mpuaem [f = 0. Tem cambim,
VIUTBIBasS COOTHOIICHUE ABOMCTBEHHOCTH (2),

/)5 wt%(t) dt| .

(21)  e(& H), T) = sup [f(£)| = sup = 1)

feH] wEHy
If=0

Hyctn € € (0,1). Torga us [11, crp. 176] cremyer, 910 cyimecTByeT
enuHCcTBeRHas PYHKINA ¢ € H, Takas, 910 @¢(t) > 0 mpu t € (—1,1)
u

3 _ =1
(22) e(¢,H, 1) = /0 (Sl

T " pe(t) di.

Teopema 5. [lpu scex £ € D ul <p < oo memod

n+r—1
G
(23) O~ Y a0,
=0 I
edeag=...=a,_, =1,
(n+r—1)!
n4r— hn r—1,
T = Dl (0)
n+r—1 .
(24) k! U=r) ik G-R)
ay = ——— | hi — a;— =& e (0) ],
(k= 7)) (0) j_;l 3 = k). .
k=n+r—2, )T

L — 7yt o
& :/0 ﬁTM (1= (elm)?™ =) (€ r) dr.
k=r,...,n+r—1,

ABAAECTNCA ONMMUMAABLHBIM Jl/LemO()OJI/L 60CCTMAHOBACHUA HA KAACCE H;

Aoxazameavemeo. ObozHavnM depes H;’R Kaacc Beex ynknmi uz H

BelecTBeHHBIX Ha naTepsate (—1,1). [lokaxem cmadara, 910 MeTOH

(23) ABIAETCA ONTUMATBLHBIM Ha KJIacce H;’R mpu ¢ € (0,1). Tak xak
R r,R

we € H,, To paBencTBo (22) cpaseniuso u aus Kracca H)™, To ecTn

dpyHKIAA

z (Z _ t)r—l
25 = ———1"pe(t) dt
(25) ole) = [ e
ABIAETCA DKCTPEMATLHON B 3ajjade BOCCTAHOBIHNsA 3Havennsa f(£) Ha
KJacce H;’R mo Temropockon nudgopmannn [ f.
Homoxum wy(z) := 1,

w(z) - Zw]—l(z) + Entr—j
T Tt eprmjrwioa (2)]

i=1

9o ey
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[pu Beex &,y ... ,enyr1 € (—1,1) byurImA W, € HE. [TacemoTpum
s Todek P = (0,81, ,Enpr_1) € R™" pyHKINIO
r—1
fr(z) =iz + To(wape)(2).
=0
[Ipu Beex P € (=1,1)"*" fp € H}, a npu P =0 sra dysknus copra-
naeT ¢ sKeTpeManbion (yukinen (25). Uz Teopembr 1 crepyer, aTo

K02(pPHUIUEHTHI ¢; ONTAMaJIbHOI'O MEeTOa BOCCTAHOBICHHA Ha KJIacce
H;’R, HaXOJATCS U3 CUCTEMBbI

" 5faf Y0)  afe(6)

- b
.]’ a€k ‘P:O a€k ‘P:O

E=0,1,... . n+r—1.

=0

Nmveem mpum 0 < k& <r —1

ofp0) - _J0 kEL e
Oey, ‘P:O gL k=7, Oey, ‘P:O 7
anpur <k<n+r—1
ooy o, 0<i<hk—l,
05k Jpeo | CFT (k=g T0), k< Sntr—L,
dfp(€)
= (T, 7
Do ‘P:o (Tr91)(6)

rae
ge(z) = (1= 20 (2),

Otcioma ag = ... = a,_; = 1, a 1715 onpeeneHus: OCTAILHBIX KO-
UMEHTOB MOJyYaeM CUCTEeMY

n+r—1 .
Z Gji’ck T’(k — T)’@é]_k)(O) = (Trgk)(f)y k= ) +r— 1.

i=k
Takum obpazowm,

(n +r = 1)! (Tr’gn-l-r’—l)(f)
(n— Dlpe(0) &=t

K (Lg)(©) "N~ =t
T = )lee(0) ( & 2 G =kt (0)> 7

=k+1

Upyr—1 =

k=n+4+r—2,...,r

Cnenas sameny ¢t = &7, monysanm, wto (T,g,)(€) = EFhy, n crepona-
TeNTLHO, IMEIOT MECTO paBeHCcTBa (24).
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OnTnMarbHOCT TTOCTPOEHHOTO MeTo/la Ha Kiacce [ nokasmiBaeTcs
PUEMOM, aHAJOTUIHBIM TOMY, KOTOPBIA MCHOIB30BAJICA MPU JOKa3a-
TEILCTBE TEOPEMBI 2.

[IycTs Temeps £ — mpomsBombHas Touka aucka D. Ecim & = |€|et?
n f € HJ, o pynxmua F(z) = f(z€) npumaarexuT KIaccy H,
F(lEl) = f(§) m

IF = (f(0),ef(0),...,e0ntr=08 flntr=1)(qy),

[Mpumenss nocrpoenusiii MeTo ] K dpyuxiuun I B Touke [£|, moxydum,

9TO
n+r—1

GEDY ajJi!ﬂﬂ(m < e(lel 12 ).

7=0
Ucnonbsys mepBoe 13 paBeHcTs (21), serko yoeanThes, ITO
e([€], Hy, 1) = e(& H L 1),

Tem caMbiMm HOCTpOGHHBIfI METO ABJIAECTCA OINTUMAJLHBIM IIPU BCEX

EeD. O
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