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1. Ilycts X — npowusBosibHOE GAHAXOBO MPOCTPAHCTBO, S — EJIMHUYHBINA IIap
B X, 9 — HEKOTOpOE BBIMYKJIOE NEHTPATBHO-CAMMETPUIHOE TOIMHOXKECTBO B X,
L, C X — n-mepHoe jmHelHOe MOAIPOCTPAHCTBO, L™ C X — MOAIIPOCTPAHCTBO
kopasmepuoctu n, £ (X, L,) — MHOXKeCTBO BCeX JINHEHHBIX OIPDAHMYEHHBIX Ollepa-
topos {A}, orofpazkanmux npocTpaHcTBO X B MOIIPOCTPAHCTBO Ly, .
Yepes
En(f)x = E(f,Ln)x = inf{[|f — gllx : g € Ln}

obozHavynM Hausydinee npubanxkenne Gynxnun f € X asieMeHTaMu TOIIPOCTPAaH-
crBa L, B MeTpuKe NIpOCTPaHCTBa X, a depe3

E,(M)x :=EM,L,) =sup{E,.(f)x : [ € M} (1)

— upubiimkenne dukcupoBaHHoro Muoxkectsa I C X (UKCHUPOBAHHBIM IIOIIIPO-
crparctBoM L, C X. Otkjonenue sjnementa f € X OT JIMHEHHONO HEIPEPBIBHOIO
oneparopa A(f, L) B Hopme X ompeie/iuM paBeHCTBOM

éa(f;AaLn)X - Hf - A(fa Ln)”X

U Jepe3

EOA Ly,)x =sup{&(f;A,L,)x : f € M}

0003HaYMM MaKCHMaJjbHOe OTKjoHeHme Muoxkectsa 9 C X or durcupoBaHHOTO
nojnpocrpanctsa L, C X. Beauuuna

EON L) x =inf{&OM A Ly)x : AC X (X,L,)} (2)
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XapaKkTepu3yeT HAWILydIee JuHeiiHoe npubmzkenne Muozkectsa I C X snemenra-
mu nogipocrpancrsa L, C X. Jluneiinsiit oneparop A* = A*(f, L,,) C Z(X, L,),
€CIM OH CYIIECTBYET W Pean3yeT TOUHYH0 HUKHIOK I'DaHb B (2), SBJIAETCS HAU-
JyqmmM s MEOXKecTBa 9 C X nMHEHAHBIM MeTosoM npubimkenust. OueBu-
HO, 9To it BesmanH (1) u (2) corIacHO ONpe/Ie/IeHHIO BBINOJIHSIETCS HEPABEHCTBO

E(ma Ln)X § g(m, Ln)X

Benmaumsr
b (M X) = sup{sup{e >0:eSNL, 1 CM}: Ly C X}, (3)
dyy (9 X) = inf{E(M, L) x : Ln C X}, (4)
d"(O; X) = inf{sup{||fllx : feMNL"}: L" C X}, (5)
(M X) = inf{&O; L,)x : L, C X} (6)

HA3BIBAIOT COOTBETCTBEHHO OEPHIMETHOBCKUM, KOAMOLOPOGCKUM, 2eAbHaHI08CKUM
A AUHETHBM T-NONEPEYHUKAMU.
*
Ecmu cymecrsyer nognpocrpanctso L, 1 C X, 1j1a KOTOporo

by (M X) =sup{e >0:eSNL;, ; C MY,

TO OHO SKCTPEMAJIbHO JjIs OEPHIITEHHOBCKOrO n-nonepevdnuka. llommpocrpancTso
L7} C X Kopa3MepHOCTH N, €CJIM OHO CYIIECTBYET U TaKOe, 9TO

d"(M; X) = supf{[|flx : f e MN LY},

HA3BIBAIOT KCTpeMabubIM syt d™ (D; X).

IMoanpocrpancrso L, C X, mia koroporo 6, (M; X) = &(IM; L,) x, ecau ono
CYIIECTBYET, SIBJISETCs 9KCTPEMAJILHBIM JJIs JINHEHHOrO Nn-IoNepedHIKA.

Ocob6blit uHTEpec IpeCcTaBsdeT OTLICKAHUE SKCTpPeMaJIbHBIX IIOIIIPOCTPAHCTB
L, C X, iss KOTOPBIX UMEIOT MECTO PABEHCTBA

B Ly)x = O L) x = dn (9 X) = 8,(90; X).

ITepeunciieHHbIE N-IIOIEPEIHUKI MOHOTOHHO YOBIBAIOT 110 7 M CBSI3AHBI CJIEIY-
omuMK HepaBeHcTBaMu [1, 2]:

(9 X)

dn

< 6p (M X). (7)

2. DKCTpeMaJIbHON 3a/1a1e BIUMCIIeHNs] TOUHBIX 3HAYEHN N-II0IIePETHUKOB (3)—
(6) pasIMYHBIX KJIACCOB AHAJUTUYECKUX B Kpyre (DYHKIUiL, NPUHAJIEXKAIIUX IIPO-
crpancTBy Hy, ¢ > 1, m cBA3aHHON ¢ Hell 3a7ateil TOCTPOSHNA HAMIYIININX JTHHeH-
HBIX METOJOB MPHUOJIMKEHHUS TOCBANIEHO JIOCTATOYHO OOJIBIIOE KOJUIECTBO paboT
(cM., HanpuMep, [1-24] 1 IPUBEIEHHYIO TaM JIUTEPATYDY ).

[Tenbro JaHHO PaGOTHI SIBJISIETCS Oy YeHIEe HOBBIX PE3yJIbTATOB, CBSI3aHHBIX C
BBIUHCJIEHNEM TOYHBIX 3HAa4YeHHil n-nonepedHnkos (3)—(6) xiaaccoB dyHKuuii, npu-
HajexKamux mpoctpanctsy Hy, 1 < g < 00, ycpenHeHIble MOLYIH HEIPEPLIBHOCTH
IPAHUYHBIX 3HAYECHUIl IIPOU3BOIHBIX KOTOPBIX MAYKOPUPYIOTCH 3aIaHHON (yHKIH-
eit. IIpu 9TOM JIjIsi BBIYNCIIEHUST JIMHEHHBIX U TeJIbMAHIOBCKUX N-IIONEPEIHUKOB 10
CTPOEHBI HAWJIYUINNe JIMHEHHBIE METOIbI TIPUOJIKEHNST PACCMATPUBAEMBIX KJIACCOB
byHKIIMIA.

ITycrs N, R, C — MHOXKECTBO HATYPAJIbHBIX, [IOJOKUTEJIHLHBIX U KOMILIEKCHBIX
“rcest cooTBeTCTBeHHO. MHO2KecTBO ananmTuieckux B kpyre U, :={z € C: |z| < p}
(0<p<1,Us =U) dyskiuii f(z) oboznaumm depes o (U,).
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Tosopst, uro dbyukuus f(z) € & (U) npunadaescum 6anaxosy npocmpancmey
Xapdu Hy, 1 < g < 0o, ecimm

1/q

£l == 1flar, = lim /|fpe Jedt] <o, 1<g< oo

[Ipu 3TOM HOpMa peasu3yeTcsl Ha YIVIOBBIX TDAaHUYHBIX 3Hadenusx f(t) := f(e'),
KoTOpbIe cymiecTBytoT nmoutn jist Becex 0 < ¢ < 27. B ciaydae ¢ = oo OymeM J10mO0JI-
HUTEJIBHO npesnosarars Gyukuuio f(z) HenpepsiBuoii B U. Yepes fér)(z), r €N,
0603HAYNM IPOU3BOIHYIO T-I0 OPsijIKa aHAIUTAIeCKON dhyHKImu f(z) 1Mo aprymes-
Ty ¢ KOMIIJIEKCHOT'O [IEpPEMEHHOro z = pexp(it):

of(z df 0z , ) - . /
0@ =D T %y w (06 = (0@, 2 2)

Iox H, é ") normMaem Kiace dyHKIit f(z) € #(U), y KOTOPBIX IPOU3BOTHAS f(ET) (2)
IpuHaJIeKuT npocrpancrsy Hy. Yepes &, 0603HaUNM MHOXKECTBO KOMIIIEKCHBIX
asrebpanvIecKnx MMOJIMHOMOB CTEIeHU 7, & Yepe3

En(f)q = E(f7 r?'nfl)q - lnf{Hf _pnleq !Pn—1 € ynfl}

— mannyqmee npubkenue dbyukmun f(z) € H, sneMenTaMy MHOXKeCTBA Py, _1.
Hna dyukunu f(z) € H, onpeneanM MOLY/IL HEIPEPHIBHOCTH PABEHCTBOM

w(f;t)q == sup{[[f(- + h/2) = F(- = h/2)|lq : |h] <t}

Crpykrypuble cpoiictBa dynkruu f(z) € Hgq (r) XapaKTEPU3yeM CKOPOCTBIO
CTpPEMJICHUSI K HYJIIO MOJIYJIsI HEIPEPBIBHOCTH rpaHHqux 3HAYEHWN 7-X TPOU3BOJI-
HBIX fér) (t), 3amaBas 3Ty CKOPOCTH IMOCPEICTBOM MarKOPAHTBI HEKOTOPOI yCpeTHEH-
HOW C BECOM BEJIMUNHBI w( fé”, t)q.

[Tycrs ®(z), * > 0, — OPOU3BOJIbHASI BO3PACTAIOIIAS HENPEPbIBHAS (DYHKIUS
rakasd, 410 ¢(0) = 0. Ucnoub3ys dynkuuio ®(z) B KadecTBe MaxKOPaHTDI, BBEJIEM B
pPaccMOTpEHHUE CJEYIONHA KIacC aHAJINTUICeCKUX (DYHKITHIL:

h
1 . owt
Wq(fa)(fb;u) =< f(z) € Hé’g : h/w(f(gr);Zt)q[l +(u-1) Sln% dt < ®(h) p,
0

rmeheR.,reN, 1<g<ocomnpeR;, p>1,— nponsBosbHOE PUKCUPOBAHHOE
unciio. Ionoxkum takxke (sinz), := {sinz, ecim 0 < z < 7/2; 1, ecom « > 7/2}.

3. B srom nysakTe chopMmysmpyeM U JOKaKEM OCHOBHBIE PE3YJIHTATHI JAHHOI
crarpu. VMeer MecTO ciienyrolee yTBEpK/IEHNE.

Teopema 1. Ecun npwu 3azammom p > 1 m aobbix n € N, h € R, makopanra
®(x) yumosaerBopsier ycJ0BUIO
d(h T

1
t
ht), |1+ (42— 1)sin = | dt
B/ 2] /2'[“1 2#/ sinn [ + (p )st} , (8)
0

T0 1pu Jifoberx r € N cupaBeyinBbI paBeHCTBA

b (1203 )5 ) = o (320603 05 H,) = B (W20 10) g, = (5 ).
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MnuozxkecrBo maxkopanr {®}, yrosiersopsiomux orpanudenuio (8), Helycro.

JOKABATENBCTBO. B [10] mokasano, uro msa moboii dynkiun f(z) € Hy, y
koropoit fi(z) € Hy, 1 < g < oo, upu mwobom u € (0,7/(2n)], n € N, naunydree
npubsmkenue Gyskimn f(z) snementamu pp_1(z) € 2,1 OUEHUBACTCH TOYHBIM

HEPaBEHCTBOM
[ s 2 Tt
! _ _ . o
/w(fm2t)q{1 + K%u) 1] sin 2u}dt (10)

0

DN | =

En(f)q <

u paseHcTso B (10) mocruraercs na dyukuun fo(z) = a2z, a € C, n € N.
Ecan nonoxkurs 7/(2nu) = p, 1 < p1 < 00, To Hepaserncrso (10) npumer Buy
™/ (2pn)

Bulf)y < W(f120),{1 + (42 = 1) sin mt} dt. (1)

N =

0

Bocmosb3oBaBImch JOKa3aHHBIM B 7] HEpaBEHCTBOM

En(f)q < nirJrlEn(f(gril))q, reN, 1<qg< oo,

T
B KadecTBe caegcTsus u3 (11) mys nponssosbroro f(z) € Hég nMeeM

7/ (2un)

E.(f) w( i, 2t)q{1 + (p? — 1) sin punt} dt. (12)

q = onpr—1
0

YunuThIBast OIpejesieHne KJIacca Wq(z) (®; 1) st mpomsBosibHOM dyukIMU f(2) €
Wq(ra) (®; ), u3 Hepasencrsa (12) nosydaem

w/(2un)

™ 2un .
En(f)qﬁw % / w(féT),Qt)q{lJr(/f—l)smunt}dt
0
™

<

v
Pl — ], 1<u<oo, n,reN, 1<g<o0. (13
T <2un> <p <qg< (13)
U3 (13) ¢ yuerom (7) st GepHIITERHOBCKUX U KOJIMOIOPOBCKUX 7-IIONEPEYHU-
KOB 3aIAIIEM OTEHKY CBEPXY

T T
b (Wi (@5 ) Hy) < d (Wi (@5 1) Hy) < Ea(Wi(®51)) . < W@<2M)-
(14)
C 1eJbIo 1OJIydeHUsl OLEHKY CHU3Y, paBHOil npasoil yactu (14), B MHOXKECTBE
P, N Hy BBeneM B pacemorpenne (n + 1)-mepuyio cdepy IOIMHOMOB

i s
Spi1 = {pn € Py pnllg = W(D(?/Ml)}

1 JIOKaXkeM BKJodenue Sy, 11 C Wq(ra) (®; ). B [10] mokazano, 4To a1 HPOU3BOIBHO-

0 KOMIIJIEKCHOTO aJIrebpamdecKoro MoJuHOMA Py, € &2, BBIOJHIETCSI HEPABEHCTBO

w((p)$),2t),, < 2(sinnt) 0 |[pallq- (15)
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Hepagenctso (15) ymuoxum ma dynxmuio b~ 11+ (u? — 1) sin(7t/2h)| u npounn-
Terpupyem 1o nepemennoii t B upegesnax 0 < ¢t < h, 3aTeM 3aMeHUM HOPMY ITOJTHHOMA
paguycoMm cdepsl u nojoxkuM t = Th. B murore mocsie BBIITOJTHEHHUS BCEX 9THUX IIpe-
obpazoBanuii ¢ yueToMm orpanudeHus (8) MPUXOIUM K HEPABEHCTBY

tfu(@%)ﬁ%Zﬂq{l+(uz—l)ﬁngz}dt

S| =
=)

it

h
<2lpally 5 [ (ginnt>*{1+w-1)sin%}dt
0

1

T us . 9 . mt

= & — - lar<

QMCI)(QWL) /(smnht)*{lJr(ﬂ 1) sin 5 }dt@(h),
0

OTKY/la U CJIedyeT BKJrodeHnue Sy 1 C Wq(ra) (®; ). U3 sr0ro BKIOYEHNS U OIpeje-
JIeHusI GepHINTERHOBCKOTO N-IMOIEPEYHAKA TOTydaeM ONEHKH CHU3Y
™ T
(W@ 03 H,) 2 0, (W50 H) = 0u(Suriy) = 70 55). (10
un 2un
Tpebyemoe pasercrso (9) ciemyer u3 comocrapieHus oueHku csepxy (14) u
onenkn can3y (16). TTokaxkem jasiee, 9T0 MHOXKECTBO MasKOPAHT, YIOBJIETBOPSIOIINX
yeqosuto (8), Hermycro. st sToro onpeeaum Te 3HadeHust o = a(p), 1 < p < oo,
npu KOTopbix Maxkopanra @, (h) = h® ynosnersopsier coorHomenuto (8). Konkpe-
tusupysa yciaosue (8) st dynkiuu D, , nosydaem

1
2unh\“
(M:> 2% (sinnhT)*{lJr(,tﬁ—1)sin7;T}dT

0

UJIA, ITO TO JKe caMoe,

1
2unh atl . 9 . TT
>nh [ (sinnh7)q 1+ (u —1)81117 dr. (17)
0

™

ITocnenHee HepaBeHCTBO pH Beex o € [1,00) Juist 3HAUEHMI

1

2

def _ T mt 2 ygin ™

a(u)+1ﬁ(u)1+<2u> /tcosQu[1+(u 1)81n2}dt
0

JokazaHo B [10], a 9170 3HAYMT, YTO B HallleM ciydae HepaseHCTBO (17) mMeer mMecTo

JUIA
m\° / mt it
o a(p) = (2,u> /tcos % [1 + (u* — 1) sin 2] dt.
0

B uacruoctn, (1) = (7/2) — 1, lim a(p) = 1 n mua secex p € [1,00) umeem
pH—>00
(r/2) — 1 < ap) <1, yeM u 3aBepiIaEM JI0KA3ATEIHCTBO TEOPEMBI 1.

Cumsomnom Hy, (0 < p <1, Hyy = H,) obosnaunm 6aHaXoBO IIPOCTPAHCTBO
Xapau anajutudeckux B Kpyre |z| < p dyukumit f(z), mis Koropbix
def

1Fla.p = 1F(p2)llg < 00

PesynbraT, moaydenmnnrit B TeopemMe 1, pacmpocTpanum Ha 6ojiee 0b1ee TpocTPaHCTBO
Hy;p,1<qg<o00,0<p< 1.
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Teopema 2. ITycre n,r € N u maxkopanra ®(h) npu jiobom h € Ry ynosie-
rBopster orpanundennio (8). Torma npu Bcex 1 < ¢<o00,0<p<lumpeRy, p>1,
HMEIOT MECTO PaBCHCTBA,

b (W3l (@3 1); Hy,p) = dn(W{20 (@3 1); Ho )

q,a
n
B (WO (@ ™ (") (18
(W @)y, = 2o ®( ) (09

IIpu srom (a) Ly | = span{l,z,---,2"} ecTp onTHMAIBHOE MOAIPOCTPAHCTBO
J1JIsT GEpHIITEHTHOBCKOTO N-MOMEePEIHUKa, by, (Wq(Ta) (®; p); Hy, p);

(6) L} sBisiercsi sKCTpeMaJIbHBIM ITOAIIPOCTPAHCTBOM JJISI KOJIMOIOPOBCKOI'O
n-nonepevHuka dy, (W(T) (®;1); Hy,p)-

JIOKA3BATEJ/IBCTBO. Hocxoany Juts mpousBosibHON bynkuun f(z) € Hy, 1 <
g < 00, CIpaBeUINBO HEPABEHCTBO [8]

En(f)H,, < p"En(f)n,, 1<q<oo, 0<p<l, (19)

nepexojisi K BEPXHUM IpaHsaM 10 BceM (yuknusam f(z) € Wé:ﬂa) (P; p), uz (19) noumy-
qaeM

En(Wd (@) < p"En(WE(@50) y , 1<q<00, 0<p<1,
oTkyza B cuiy HepaseHCTB (7) u (14) nmeem

b (WH (@5 1) Hy,p) < di (W@ 10); Hy )

Tp" T
< B W), < 1055 ). (0

dpn™  \ 2un

C 1eJIbIo HOJIyYeHHs OLEHKH CHU3Y B MHOXKecTBe P2, N H, , BBEJEM B PacCMOT-
penwue (n + 1)-MepHBIi Map MOJINHOMOB

= {pn € Py |paln, p = 4 nrq)<2un>}

T JIoKazKeM BKjodenne Sy C Wq(a) (®; ). Ucnosb3yst HepaBeHCTBO U3 [2, c. 255]
pnlly < ™" lIPnllr,,, 1<g<o0, 0<p<l,
sanumieM (15) B Buze
w((p),2t) < 2(sinnt)n” p ™" |palls, - (21)
U3 (21) mas mpon3BOJIBHOIO HOJIMHOMA Py (2) € &Py, 1 miobbIx n,r € N, h € Ry
¢ y4eroM orpaHndeHus (8) mosydaem
h

1

- (7) _

h/w Dn )y 2t {1+(u 1)Sln2h}dt
0

1
t
<2n"p~"(|pnllq,p /(sinnht)* {1 + (u* — 1) sin 7;] dt

1
t
< 2 _1)sin —| dt < ®(h).
< 2# ( )/smnht {1+(,u 1) sin Q]dtq)(h)
0
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T
Ilocrenmee coorHomenue osHadaer, 4To S) ; C W(@) (®; ), a moTroMy COIVIACHO
COOTHOIIEHNIO (7) U ONPEIEIeHUI0 GEPHIITERHOBCKOTO N-TIOTIEPETHNKA MeEM

T r * ﬂpn m
dn (Wq(,a)(q’;li);Hq,p) > by, (Wq(,a)(q’;li);Hq,p) > bn(Shi13Hyp) > ch(?un)
(22)

Tpebyembie pasercrsa (18) ciremyior u3 conocrasienus HepaseHcTs (20) u (22).

Teopema 3. Ecun npwu 3azamsom p > 1w obbix n € N, h € R, makopanra
®(h) yzosiersopsier orpammdenuro (8), To u npu gobeix n,r € N, 0 < p < 1,
1 < ¢ < oo crpaBe/IUBBI paBEHCTBA

q;a

M (WU (@5 p): Hy ) = EWE @5 0): Mt et P0)

” mp" 0
= sup {1 = Acron (Dl - € WD 0} = 722 5). (29

3nech A\ (+) — s1060it u3 n-monepedHUKoB d"(+), O, (+); JTHHEHHBIH TOJIHHOMHAAIBHBII
onepatop A, _1,-1,,(f) onpenersercs pasercrBoM

def
Anfl,rfl,p(f%z) = Co

S () e (1 () ) - Jost

7/ (2m)
def

Vi,n = Tl / cos kt cos(unt) dt.
0

Ie

IIpu sTom (a) JHHEHHbIH nOTHHOMHAIBHBI omepaTop (24) sBjsercs HaHILYd-
MM JIMHEHHBIM METOJOM NPUOIHKEHHS KJIACCa Wq(Ta) (®; 1) B METPHKE NPOCTPAHCTBA
Hyp, 1<qg<o00,0<p<1

(6) Lt = {f € Hyp: f®(0) =0, k =0,1,...,n — 1} apraercss sxcTpema.th-
HBIM [OJIPOCTPAHCTBOM KOPA3MEPHOCTH T ISl TeJIb(DaHTOBCKOIO N-HONEPETHHKA
4" (W30 (®: p): Hyp):

(B) mompoctpanctso LY = span{l,...,z" "'} sxcTpeManbHO JIs JIHHEHHOTO

n-nonepevYHuKa oy, (Wq(ra) (®;1); Hy,p)-

JIOKA3ATEJIBCTBO. [Ijist JOKa3aTebCTBa TeOpeMbl 3 B CHILy HepaseHCTB (7)

JIOCTATOYHO IMOCTPOUTD HAMJLY UIITUI JIMHENHBIH MeTO I IpuO/InKeHs OYHKIHI KJ1ac-
T r o

ca W(,g (®; 1) B mpocTpamcTse Hy ,, ITOOLI OLEHNTH JIHHEHHBI N-IIOIIEPEIHUK CBEP-

r)

xy. B [17] mokazano, uro misi nupoussosbHON dbyHkuuu f(z) € H, (") Bpmosmsercst

HEepPaBEHCTBO

)

. m/(2pn)

15 = Anromral Pl < 5o [ w(f0,26), 110+ 2 = Dsinunt) de. (25
0
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Bamernm, urto eciu f(z) € Wq(ra) (®; ), To U3 pasoit yactu (25) uMeeM

n w/(2pn)
4 . .
=1 w(fE,2t) [1+ (4 = 1) sin(pnt)] dt
0
9 w/(2pn)
Tp" n .
- 4upn7" % / w(fa(T)7 2t)q[1 + (1% — 1) sin(unt)| dt

0

< P @<ﬂ>, nreN, p>1, 0<p<1. (26)
4pun’” 2un

U3 (25) u (26) caexyer, uto syt npoussosbHOl Gyukunn f(z) € Wq(ra) (®; p) mmeer
MECTO HEPaBEHCTBO

wp" gl
o = 2\ 2 ) "
||f 1, 1,P(f)||Hq,p 4Mnr <2‘LLTL> ( )

IMokaxkem, uTo ecin MmaxkopanTa  ynoBeTBOpsieT orpaHnyaeHuio (8), To B KIac-
T .

ce Wq(cz (®; 1) cymecrByer GyHKIWsI, 51 KOTOPOH HepaseHCTBO (27) obparnaercs: B
paBetrcTBo. C 3T0ii 11€JIbI0 paCCMOTPUM (DYHKITHIO

T T
= d — )"
8o(2) 4pn” <2un)z

,
1 IOKaXKeM, 49To go(z) € Wq(a) (®; ). IIpm nmokasaTenbCTBE TEOPEMBI 2 YCTAHOBIIIN,

4T0 mWap S, | | TPUHAJIEIKUT KIIACCY Wq(ra) (®; ). Tak Kak B HaleM cirydae

mp" T
= (b R —
||g0||Hq,p 4‘LLTLT (2[1/771)7

T0 go(2) € S;;, 1. Cremosarensno, go(2) € Wq(ra) (®; ). Ilpu sTOM M3 HpEACTABICHHS
(24) crenyer, aro Ap_1,r—-1,5(g0) = 0, a moTomy

mp" T
A - =P (). 28
oo = Aacsos o), = Dol = 70 52 (28)

U3 mepasencts (7) u paBercrsa (28) BbITEKAET, YTO IIPU BBIIOJHEHUN OIPAHU-
YeHUudA (8) Ha l\/Ia)I{OpaHTy @ NMEKT MEeCTO COOTHOIIIEHUA

) (B ) " (& 1) : " o T
5n(Wq(’a)((I)a//4)7Hq,p) S gn(W;(z)((I)vﬂ)aAnfl,rfl,pa f@nfl)qup S 4;m7"q)<2/m)

(29)
3 (28) u (29) caemyer, 9o JMHEiHBIA oepaTop A, ,_1,, €CTh HANILYJIIHI
JINHEHHBINA MEeTO/J| IPUOJIMKEHHST JIJIsl KJIacca W(Ta) (®; 1) B mpocrpancree Hy ,, 1 <
g<o00,0<p<l
OnennM cBepxy renbgaHI0BCKUN N-ToNepedHuK. 1o ompejeeHnio reabdan-
_ (r) (- n
JIOBCKOT'O M-IIOIIEPEYHUKA, JJisl IIPOU3BOJIbHOrO eMenta f € Wy o (P; u) N LY B cuiy

24), (27) u coornormenuit ci(f) = &,(0) =0, k=0,1,...,n—1, umeem
il

m r r n 7Tp” ™
(W@ Hyp) < sup {1l < F € W@ NI} < 0T

(30)
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Conocrasiss HepaBeHcTBa (22), (29) u (30), y6exxgaeMcss B TOM, 9TO MOAIPOCTPAH-
creo L = {f : f € H,,, f®(0) =0, k = 0,1,...,n — 1} xopazmepmoctu n
9KCTPEMaJIbHO ISl Te/IbaH/I0BCKOIO N-IIoNepedyHnKa d" (W(Ta) (P; ,u);Hq’p), YeM H
3aBepIIaeM J0Ka3aTelbCTBO TEOPEMBI 3.

PesynpraT, monmydennsiii B Teopeme 3, obecredmBaeT BO3MOYKHOCTH BBIMHCJIE-
HUsI TOYHBIX BEPXHUX rpaHell Momysieil koadbdunnentor Teitopa ¢, (f) Ha Kmaccax

byuKIMi Wq(fa) (®; i), & UMEHHO UMEET MEeCTO

Teopema 4. s mawobpix n,r € N, p € Ry, p > 1, w1l < q < oo npu
BBIIOJIHCHUH yCJIOBHs (8) CIPaBeAINBO PABEHCTBO

Lo (W@ 1) = sup {len( )]+ f € W@ 1)} = 4:71@(2;)- (31)

JIOKA3BATEJIBCTBO. B camom Jiesie, uctonb3yst JuHeiiHbli oeparop (24), Ko-
spdburmentsr Teitnopa ¢, (f) upoussosbuoit dbyukiuun f € &/ (U) upencrasum B
BUJIE

1
2mp™

1 —n—1
= — d f—
onlf) =5 [ £
I¢l=p
[Tpumenss vepasencTBo ['énbiepa u coornomenue (23), st IPOU3BOJIBHON byHK-

27
/[f(peit> = Anrm1,p(f3 pe™)]e™ ™ dt.
0

mnu f € Wq(ra) (®; ) mosmygaem

1 m T
< L oW @: - 2, < L
|Cn(f)| > png(ana (q)hu)a An—lm—lyp’ gzn) — 4/L7’LT<I)<2/.“1>’

OTKY/Ia BBITEKaeT, 9TO

™ s
L (W (®; 1)) < o — ). 32
W (Wl (B ) < Lo\ 2 (32)
JJtst ToTyIeHnsT COOTBETCTBYIONIE OINEHKU CHU3Y PACCMOTPUM BBEJIEHHYIO TIPHU
JIOKa3aTeIbCTBE TeOPeMbI 3 (DYHKITUIO

s s
= O — )2 e W) (@:
go(Z) 4,unT <2ﬂn) € q,a( mu)v

. T
JIJIsl KOTOPOIl COrJIACHO OIPEJICJICHUIO BEJIMIUHBI %, (Wq(a) (P; ,u)) nMeeM
s

2,0 @0) = el — (1), (33)

TpebGyemoe paeHcTBO (31) BBITEKAET U3 COMOCTABJIEHUS ONEHKH CBePXy (32) m
OlleHKN CHU3Y (33), 4TO M 3aBepIIaeT JOKA3aTeNIbCTBO TEOPEMbI 4.
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