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'' 

BBEAEHHE 
nyc'Tb f - . ee~eCTBeHHaR, KOHe4Haft l-1 2rr -nepHOAH4eCKaft <IJYHK-

Lilltft l-1 nycTb In (f; X) - HHTepnOJlftLIHOHHbiH Tp~~trOHOMeTpH4eCKHH 
noJlHHOM nopRAKa n <IJyHKLIHH f /eM. 111 T. 11, CTp. 10/, coenaAaiO-

~HH C HeH B T04KaX 

x)n) =2rrj/(2n+1), j=0,1, ..• ,2n. 
/1/ 

}lacTH4HYIO cyMMY nopRAKa v (v :S n) 'non~~tHoMa I n (f) 6yAeM 

o6oaHa4aTb. 4epe3 In, v (f). B 4aCTHOCTH, In, n (f) = I n (f) · 
AJ1R J1106oro pf: [ 1, oo), KaK o6b14HO, HHTerpaJlbHYIO HOPMY <IJYHKLII-11-1 g 

onpeAenReM Bblpa>KeH~~teM 

1 2" 1/ 1\gll p =1-2 f\g(t)\~dtl p 
L , rr 0 

a AHCKpeTHYIO HOpMy - Bblpa>KeH~~teM 

1\g\\ p. =I~ in jg(~ j )j p l
11

p /2/ 
Y. 2n+ 1 2n+1 j=O 

rAe T04Kl-1 g j' j = 0,1, ... ,l?n B HaWHX paCCMOTpeHHftX ecerAa 6YAYT 
paBHOOTCTOft~HMH Ha nepHOAe, T.e. (j-(j_1 ~2rr/(2n+1), j=1,2, ... ~2n, 
H 3TO He 6yAeM cne1.1HaJ1bHO oroeapHeaTb e AallbHei1weM. 

·· HaeecTHO /cM. 111 T.11, cTp.45,50 
121

/, 4TO A11R 11106oi1 or-
paHH4eHHOi1 H HHTerpHpyeMOH no PHMaHy <IJYHKLIHH f H AJlft J1106oro 

p ~ [ 1, "") .seJ1H4HHa 

/3/ 

CTpeMHTCft K HyJliO, KOrAa n 2: v .. 00
• 

Uenb HaCTOR~ei1 cTaTbH- oxapaKTepHaoeaTb eenH4HHY /3/, a 

TaK>Ke· BeJ1H4HHY 

/4/ 
II f - I v (f) II p n, Y 

· 2n+ 1 
KaK <IJYHKLIHH napaMeTpOB n H. V B 3aBHCHMOCTH OT CTPYKTYPHbiX 
CBOHCTB <IJyHKLIHH f AJlft CJ1y4aft p E (1; oo ). To4Hee, noJly4eHbl OLieHKH 
Allft /3/ H I 4/ 4epea, HHTerpanbHbiH· MOAYilb HenpepbiBHOCTH w k (f: 8)IY 
H 4epe3 ycpeAHeHHbiH no HOpMe B LP . JlOKaJlbHOrO MOAYJlft Henpe

PbiBHOCTH <IJYHKLIHH f /B §§ 1 ,2 3TH pe3yJ1bTaTbl <IJOpMyJlHPYIOTCft/ • 

0 '"'.bED.~HEHHbl~i ~HC fi.•ITq 

,;[(E PHbiX VIC C/1~ D,03 :.h 

6l11Ent-10TEKA 

1 . 



nocJleAHRR xapaKTepHCTHKa <llYHK~HH f /0603Ha4aeTCR 4epe3 
r k (f;8) LP I xopowo H38eCTHa H HCnOJlb30BaJlacb · pa3HbiMH a8-

TopaMH AJlR xapaKTepHCTHKH pa3JlH4H~x annpoKCHMa~HOHHWX npo~ec
coa /o6 HCTOpHH 3TO~ xapaKTepHCTHKH H B03MOmHOCTe~ ee npHMe
HeHHR CM. IS·6 I i. B §3, C yLJeTOM HeKOTOpbiX C80~CTB MOAYJlR 
r k (f;8 )L , 1-13 pe3yJlbTaTOB §§ 1_ H 2 noJly4eHbl HeKOTOpble CJleA-
CTBHR. ~ §4 AOKa3bl8aiOTCR C$OpMyJ1HpOBaHHWe YTBepmAeHHR. . 

npHnOMHHM onpeAeJleHHe XapaKTepHCTHKH r k (f; B)Lp <llYHK~HH 
f. CJleAYR nono8y H. AHApee8y 161, AJlR. J1_1()6oro p 2: 1,. k - HaTypaJlb-
Horo .H 8>0 onpeAeJlReM · 

rk (f;o) = llw k (f;x, 8)11 
Lp Lp 

rAe 
. k 

wk (f;x,8)= suplJ~h f(t) I: t, t+khE[x-k8/2, X+ k8/2]J 

H 
k k k-j k 

~ h f(t) = . ~ (-1) ( j ) f(t + j h) • 
J=O 

flanoMHHM e111e H onpeAeJleHHe HHTerpaJlbHoi-o MOAYJlR Henpepbr8-
HOCTH wk (f;8)Lp <llYHK~HH f nopRAKa k a HOpMe LP: 

k 
wk (f;o\p=suplll~h f(x)I!I.P: lhi~Ol (8>0). 

0TMeTHM, 4TO Be3Ae 8 AaJ1bHeHWeM KOHCTaHTW /MomeT 6~Tb, ~ paa
Hble/ fiyAeM 0603Ha4aTb BCerAa 4epe3 C, Ck, Ck,p, yKa3bl8aR HH
AeKCaMH JlHWb TO, OT KaKHX napaMeTp08 OHH 3a8HCRT. KOHCTaHT~ 
8cerAa noJlOmHTeJlbHbl. 

§ 1. CJ1Y4Atl HHTErPAJlbHOt\ HOPMbl 

Cnpa8eAJ1H8a 

TeopeMa 1. nycTb f - KOHe4HaR H HHTerpHpyeMaR no PHMaHy 
<llYHK~HR, pE(1,oo)H 11, k, n- HaTypaJlbHble 4HCJla, 11:::;n.TorAa 
AJlR Jll06oro h:?: 211 /2n + 1) HMeeT MeCTO Hepa8eHCTBO 

llf_-I (011 <Ck (rk(f;h) +(llh)-k wk (f;h) p ). n ,II LP - ,p L p L !51 
/6/ Ha nocJleAHero YT8epmAeHHR, Y4HTbl8aR , 4TO 

w (f;8) ·P <r (f;8) P' 
k L - k L 

Ck ) r (f; M) < (1 +C..\) rk (f;8 P 
k. LP- L 

/0 < ..\ - Ae~cTBHTeJlbHo/ H noJlaraR h nocJleA08aTeJlbHo pa8HbiM 
2rr /(2v + 1) . H 2rr/(2n + 1), nony4aeM, 4TO HMeeT MecTo 

2 

TeopeMa 1#. B yCJl08HRX TeopeM~ 1 cnpa8eAJlH8~ o~eHKH 

llf-1 II (f) II p .. < ck p r k (f; VII) p ' n, L - • L 

I If- ID,II(f)ll ~ ck,p (r k (f;l/n) + (n/ll)k w~(f; Vn) p 
. . LP L P . , L 

.161' 
) .· 

nycTb f - conpRmeHHaR <llYHK~HR f. a . ID,II (f; X }-11,.-LaR 4ac:-_ 
TH4HaR CYMMa conpRmeHHOrO HHTepnOJlR~HOHHOrO nOJlHHOMa I n (f; X) 
<llYHK~HH f no yaJlaM /1/ /cM. 111, T.11, cTp.44,12/. Ha TeopeM~ 
PHc~a /eM. 111, T.1, CTp.404/ noJly4aeM ·(1<p<oo.} · 

llr-ln, 11 (OIILP ~C~·IIf.;...In, 11 (0!1Lp 
H, CJleA08aTeJlbHO, cnpa8eAJlH8a ,. ~· . 

; I'' 

TeopeMa 2. AnR Jll06o~ KOHe4HO~ H HHTerpHpyeMOH nq PHMaHy ,. 
<llYHK~HH f 8~nOJ1HeHO 

- - ~ 
llf-1 11 (f)ll <Ckp(rk(f;h) p+(llh) wk(f;h) ·P) ,.. /7/ 

'· n, · · LP - • L L 

rAe . p , . y , k , ~ H. h.- KaK H 8 Teope~e .1 •. , .. 
CJleAYrOU!ee yTeepmAeHHe RBJlReTcR 8 HeKoTopoM CMI;>ICJl_e o6paTHbiM 

K noJly4eHHbiM o~eHKaM /5/ H /6/. 0Ho noKa3~8aeT, 4TO xapat<Te._ 
PHCTHKa r k (f;8) Lp ·XOpOWO yJla8miaaeT n9PRAOK y6bl8clHHRc8eJlH~ 
4HHbl /3/ AJlR AH<Il<!lepeH~HpyeMbiX <llYHKt.iHH. 

TeopeMa 3. nycTb k; in.,n H 11;.: HatypaJlbHble 4HC.ria'HTaKHe;·· 
4TO 2m~ 11 < 2m+1 :::; n. TorAa AJlR 1 ~ p <,;. oo H AJlR Jli060H <llYHK-
~HH f c a6COJ110THO Henpep~8!i0H k-1 npOH380AHOH H r<k) E L p HMe-
eT MeCTO.Hepa8eHCT80. 

. .. :\ . 

r {f;1/ll) <c~~-klll (f(k))-:r(k)ll + 
k+1•' · . LP- ·· · n, 2 m+1 Lp 

+C~~-k-1 1111 (f(k)).:.r<k)ll +mi
1

2j111 (f(k))-f(k)ll l. 
n,O Lp j=O n,2J · Lp 

0TC10Aa, HanpHMep, npH k=l .JlerKo noJly4aeTCR 
~,.- i -~- : ' . -a . ' . 

CJ1eACT8He 1,. nycTb. llf'-In,11 (f')IILP =0(11 ), O<a< L 
TorAa r

2
(f;8)Lp-=0(81+a), 1~p<oo .• 

~; 

§2. CJ1Y4A~ AHCKPETHO~ HOPMW 

Cnpa8eAJlH8a 
:.. ._ \ - '·-- . 

Teop.eMa 4. nycTb. f -
<llYHK~HR, p ~ (l, ooJH . 11; k~ 
MR Jll06oro h.? 2rr/ (at+ 1) 

KOHe4HaR H HHTerpHpyeMaR no PHMaHy. 
ri - H.aTypaJlbH~e 4Hcna, ,11 s n. TorAa 

B~nOJlHeHO Hepa8eHCT80 
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-k 
llf-1 (f)ll P :sck (rk (f;h) P +(vh) wk (f;h) p), /8/ 

n,v f 2n+1 ,p L L 

r.qe T04KH 'j , j -= 0,1, ... , 2n a .QHeKpeTHOH HOpMe I eM: /2/ I 
noene.qHero HepaaeHeTaa eoana.qa~T e yanaMH HHTepnonR~HH /1/, 
no KOTOpbiM noeTpOeH In (f) . 

J.1a noene.qHel1 TeopeMbr epaay nony4aeTeR o~eHKa AllR HaHJlyl.f
wero npHfillHmeHHR ~YHK~HH f TpHrOHOMeTpHI.feeKHMH nOJlHHOMaMH 
nopR.qKa He Bbrwe v a AHeKpeTHOH HOpMe. T04Hee, nyeTb 

E v (f) = inCJI f-Tfl P 
e ~n+_l . e 2n+l 

r.qe HH~HHYM fiepeTeR no BeeB03MOmHbiM TpHrOHOMeTpHI.feeKHM nOJlHHO
MaM T(x) nopR.qKa He BbiWe v. Tor.qa enpaae.qnHaa 

TeopeMa 5.AJ1R 11~6ol1 KOHel.fHOH H HHTerpHpyeMOH no PHMaHy 
~YHKJ.tHH f H .QllR ll~fibiX p ~ (1, 00 ) H HaTypaJlbHbiX v, k H n Bbl-
nOllHeHO HepaBeHeTBO 

E (f) < Ck rk (f;l/v) P 
v fP2n+1 - ,p . L 

noene.qHee yTaepm.qeHHe npH P=2 .qaeT otteHKY norpewHoeTH Mem.qy 
f H nOJlHHOMOM T v(f; X) nopR.qKa :::; v, nonyl.feHHbiM no MeTo.qy 

HaHMeHbWHX KBa.qpaTOB. 0TMeTHM, l.fTO BBHAY TOro, l.fTO K03~~HttHeH
Tbl 3TOrO nOJlHHOMa 

v 
T (f;x)-=1 (f;x),.,a{n)/2+ ~ a<n>cosjx+b(n).sinjx 

v n, v 0 J= 1 j J 

JlHHeHHO 3aBHeRT OT f H Bblpama~TeR ene.qy~li!HMH npoeTbiMH ~OpMyJla
MJ.1 

a<n) = ~ ¥ f (x~n)) cosjx ~n)' 
J 2n+lf=O 

2 2n (n)) . . (n) b(n) = _ 77
_ ~ f(x f SillJX £ , 

J 2n+lf =0 

TO 3TOT nOJlHHOM l.faeTO HenOJlb3yeTeR B npaKTHI.feeKOM rapMOHHI.fe
eKOM aHaJlH3e. 

§3. CnE~CTBHE J.1 3AME4AHJ.1E 

CneAeTBHe 2 /eM/
11, T.11, eTp.50/ •. AnR n~6ol1 orpaHHI.feHHOH 

H HHTerpHpyeMOH no PHMaHy ~YHKJ.tHH C H AJlR n~fioro p ~ (1, oo) 

!IC-ln,v (f)ljLp -+0, llr-In,v<OIILP ~o. 

llf- In,v<Oll P ~o 
. e 2n+t 

(n?: v ... oo ). 

noene.qHee YTBepm.qeHHe nOJly4HM H3 OJ.teHOK /6/, /7/ H /8/ 
npH k= 1, Y4HTbiBaR, qTo AJlR ll~fiOH orpaHHI.feHHOH H HHTerpHpyeMOH 
no PHMaHy ~YHK~~IH r ' 

~ 

( 

'i 

I I 
I. 
\ 
.I 

I 

' 

l 

r l (f;o)Lp. , ... 0 npH 8 ... + 0 191 

/npl-1 · P= 1 3To H3aeeTHO 171 
/. ~elieTBHTellbHO, eenH nonomHM 

M = supllf(t)l: t ~ (-oo, oo)\, 

TO .r ."tt 

. p 1 2IT p-1 
o:sr1(f;o) p=-fwt(f;x,o) w1(f;x,o)~x<;_ 

, L • 0 . 
2TT . < 

< (2M)p-l - 1- f w1 (f;x;o)dx= (2M)p-1 r
1 

(C;o) 1 ... 0 
- 2TT L 

•. 0 

np~ o .. +0 /eM. 171 I, l.feM H AOKaaaHo 191. ' 
EenH c (k-1) a6eon~THO HenpepbraHa H f (k) ~ LP (k > 1), TO 

k-1 (k-1) ·. . ' . k . (k) . -
rk+l{f;o\p :58 r 2 (C ;o)LP :;:co w 1 (f ;a) 

16 8/ 
/eM. • /, nonyl.faeM 

... Cne.qeTBHe 3 •· nyeTb f (k-•) . a6eoJl~THO HenpepbiBHa' H f(k)~ L ~
p ~ (1, oo), Tor.qa HMeeT MeeTo otteHKa 

,. 

llf-1 (f)ll p p ~ck v:-k <ill (f(k); 1/~) p" 
n,v . L (f 2n+1> ,p L 

Cne.qeTaHe 3 noKa3braaeT ,. 4TO AllR ·AHtl>~epeHJ.tHpyeMbiX ~YHK~HH f 
BeJlHI.fHHbl /3/·H /4/ MOmHO OJ.te~HTb ~AHHM JlHW~· HHTerpaJlbHbiM MO
AYlleM HenpepbiBHOeTH eOOTBeTeTBY~ll!eH npOH3BOAHOH '/ofipaTHTe ' 
BHHMaHHe;'l.fTO _W'k (f;o) .P ;Srk (f;o) Lp · /. 

i ' '·• I : ' ' L ·. :_· .:: 

3aMel.faHHe 1.· .TeopeMbl', aHaJ10rH4Hble e~OPMYJlHpOBaHHbiM BbiWe, 
MOmHO nonyl.fH~-~ _ H AirR : HHTepnOI)RJ.tHOHHbiX nOJlHHOMOB En (f.; X) 
/eM,_

111
_T.n','cTp.24/i-1 i.ix,l.faeTHI.fHbiX eyMM ,E.n,~(f;x) ;, no-

eTpoeHHbiX no 2n · paal-iooTeTORli!HX yanoa. . 
·:;t,.. .. . . "· ,• (. 

3aMel.faHHe 2. 4epe3 MO.QYllH r k (f; 8.) L p MOmHO nonyl.fHTb OJ.teH-
KH YKllOHeHHR no HOpMe LP Mem.qy f H HeKOTOPbiMH .qpyn1MH . HHTep
noitRttHC>HHbiMH npoJ.ieeeaMi-1, HanpHMep; AllR aToporo · np01-1eeea 6epH
wTei1Ha /HHTepnOJlRJ.tHOHHbiH aHanor eyMM oepHWTeHHa-Por03HHeKoro, 
eM. 

1101
, eTp. 269, 566! H AJlR npotteeea C. J.1: PannonopTa /HHTepnonR

tt~OHHbiH aHanor HHTerpana Banne-nyaeeoHa~ .eM. 11°~ eTp.257;574/. 

§4., ~OKA3ATEflbCTBA. OCHOBHbiX YTBEPX~EHHn 

~OKa3aTeJlbeT8a TeopeM ·1 H 4 npe.qnowneM HeeKOJlbKHMH JleMMaMH. 
Bea.qe H B .qaJlbHeliweM v, k · H n - HaTypanbHble l.fHeJla, , v 5 n, · 
a f - 'KOHe4HaR H HHTerpHpy.eMaR ·no PHMaHy •. 
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IleMMa 1 ! 111
, T: 11, ·eTp.50/. Cnpaee.QnHeo HepaeeHeTeo ·· n 

II I (f)[f < c III (f) II p (1 < p < 00) • n,v LP - p n L /10/ 

JleMMa 2 /
111

, T.11, eTp.46/ • .QhR J1~6oro TpHrOHOMeTpH4eeKOrO 
nOJlHHOMa T(x) nOpR.QKa He Bb!We n HMe~T MeeTo HepaeeHeTBa 

tiT[! p .:5 c liT II 
. f2n+1 LP 

(1 .:5 p < 00)' /11/ 

liTH < C tl Til p (1 < p< oo). 
LP - p f2n+1 . /12/ 

IleMMa 3. Cnpaee.QI1HBo HepaeeHeTeo 

III (f)ll ~C l~fll P (1<p<oo), 
n,v LP p f 

2n+1 
1151 

r.Qe T04KH ~j, j-= 0,1, ..• ,2n /eM. /2// B n9e11e.QHeH HOpMe - Y3I1bl 
HHTepnonRLIHH I l I, no KOTOPblM noeTpoeH In (r·: x) . (n) 

.l{oKasaTeJlb eTeo. Y4HTb!BaR I 1 0/, I 12/ H TO, 4TO In (f: x j ) = 
f(x )n) ) , j "" 0,1, ..• , 2n, nony4aeM 

!]I (f)[l ,:SC III (f)H .:SC HI (f)ll p .. c 'llflloP • 
n,v_ LP p n .. LP p n f2n+1 p £2n+1 

4eM H .QOKa3aHO /13/. 

nyeTb m H r - HaTy~aJlbHble 4Hena H h m = 211/m. 0603Ha4HM· 
4epes Sr,m MHomeeTeo 2rr -nepHO.QH4eeKHX ennai1Hoe nopR.Q-
Ka r .Qe¢eKTa 1 00 paBHOMepHOMy pa36HeHH~ nepHO.Qa T04KaMH 
t<j) = jhm +ar h m, j,.; 0,1, .•• ,m, ar "'(1+(-l)r )/4, T.e. 
¢YHK1.1HR cp ~ Sr m , eenH f- 1 - npOH3BO.QHaR ¢YHK1.1HH cp HenpepbiB
Ha H Ha Kam.QO~ npoMemyTKe [t~l, t(J)] (j== 1,2,: .• ,m) ¢YHK
LIHR cp eeTb anre6paH4eeKHH MHOr04JleH eTeneHH He Bb!We r /eM. 111~ 
eTp.281/. 

IleMMa 4. AnR n~6oro ennai1Ha ¢~Sk, 2n+t BbrnonHeHo HepaeeH
eTeo 

2n tip 
=lh2n+1 ~ I¢<.;J.")IPI . .:sckpll¢11 p 

j=O · • L 
11¢1( fP 

2n+1 
/14/ 

.l{oKaaaTenbeTeo. AnR n~6oro anre6paH4eeKoro MHoro4JleHa P eTe-
/9/ • 

neHH He Bb!We k HMeeT M;_:;1o+;:~a·,:;;y: /eM.p \ ;/~251/ ) 

maxiiP(u)l:u<:-[a,bll!>:\ b-a J \/IP(u)l du}. (1!>:p<oo • 

Y4~-tTb1BaR, 4To Kam.QaR T04Ka .; . (j == 0,1, .•. , 2n) no MO.QYI1~ 211 
np~-tHa.QI1emHT TOJlbKO O.QHOMy H3 ~HTepBaJlOB BH.Qa (t(~ 1)' t\~tl)) 

/6 

\ 

I 
t'1 
d 

f.} 

',i' 

l 
f;~ 
r::) 
I 
!• 
I 
\ 

. . [ (2n+1) (2n+lh 6. (1 = 0,1, :••o2n) H TO, 4TO cp Ha 0Tpe3Ke t i , t i+ l 'J= 
1 

eeTb 
anre6pa~-t4eeKHH MHOr04I1eH eTeneHH He BbtWe . k, H3 noene.QHero 
HepaeeHeTea nim a== t (~n+t) , b = t \~t 1) H P-=¢ nony4aeM 

I<P<t)l P ~ (maxl[¢(u)l: u~ 6. 1 DP < 

2 -1 I P S 2(1 +p) k h20+1 f l¢(u) du 
6.1 

(j = 0,1, •.•• 2n) . 

Cne.QoBaTeJlbHo, 

1 2n 
II¢ I! .:5 (4rr(1+p)k 2 ) 11P 1- ~ f l¢(u) IP duf 11P 

fP · 2rr i=O 6. 
.2n+1 i 

= (4rr(l+p) k2 ) 11P 11¢11 p ~Ck 11¢11 p 
L ,p L 

IleMMa .QOKasaHa. 
k KaK OOb14HO, o6osHa4HM 4epes ~ p MHomeeTeo 2rr nepHO.QH4e-

eKHX ¢YHK1.1HH f TaKHX, 4TO f (k-1) a6eOJ1~THO HenpepbtBHa H 
II C (k) II LP orpaHH4eHHa • 

BO 
JleMMa 5. .QhR J1~60H ¢YHK1.1HH f ~ W ~ HMeeT MeeTO HepaeeHeT-

llr-I <OH P :s ckp<n-kllr<k> II P +l[rll r><t<p<oo). /15/ n,v L , L L 

k 
.l{oKa3aTeJ1beTeo. AnR n~6ol1 ¢YHK1.1HH f<:- W p ey111eeTeyeT ennai1H 

. ~ /1213/ cp(f;t) (=Sk(f;2rr/(2n+ 1), t)) .~ Sk,
2
n+ 1 TaKOH, 4TO /eM. ' , 

CTp.168/ 

(n) (n) .· 
1 cp(f;x j ),f(xj ) , J=0,1, ... ,2n+ /16/ 

H 

11¢<0 -r11 < c n-k II r<k> 11 
L p - k Lp /17/ 

/npHBO.QHM pe3yJ1bTaT B 4aeTHOH ¢opMe, KOTOpaR HaM .QOeTaT04Ha 
1\IlR .QoKa3aTenbeTea neMMbl/. Cne.QoeaTenbHo, Y4HTbiBaR /16/ H /13/, 
nony4aeM 

II I~'.v (f)- fll L p <S.II In,v (OI!'L p +II fl! L p < 

.:SIIIn,·v(cf>(f))ll p +l!fl! p ,:SCPI!¢(f)lt
0

p +llfll p 
L L r. ·2n+1 L 
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BBHAY /14/ H /17/; HMeeM 

llc/>COIIfP _sck,p llc/>COII P ~c k,p<llcf>CO-r!IL-P +llf!IL11 ) .s 
2n+1 ~ · . -

~ C k,p (n-k II f (k) II L p + II fll L P ),, 

lleM H AOKa3aHO yTBep>KAeHHe IleMMbl. 

JleMMa--6. J\IlR Ili060H <lJYHKLtHH f ~ W~ HMeeT Me.CTO HepaBeHCTBO 

III (0-fll ~c·k v-kllf(k)ll P (1<p<oo). /18/'· 
n,v . Lp ,p L 

noKa3aTeilbCTB6~ 6TMeTHM /CM. 111
, ~.i, CT~.423/, liTO npH 

p (;; (1, oo) llaCTHliHble cyMMbl s v (f; x) PRAa <tlypbe S[ f] · <f>yHKLtHH 
f OCYl!leCTBilRIOT COBMeCTHOe npH6IlH>KeHHe <lJYHKLtHH f H f(k) nOpRA-

KOM HaHilYliWero np~t~6IlH>KeHHR, T. e. liTO . . 

II f- s (f) II < c E (f) < c k v -k II f (k) II . p 
v L p - p v LP - • p . L 

- ' : . 
H 

II r <k> - ·s Ck> co II . = II r Ck> - s cr Ck> >II < 
v L p . v Lp 

\ ,' 

< c E (f (k)) < c II f {k) II 
- P v , Lp - ~ - L p ' 

L· 

rAe Ev (f) p= inflllf-TII P 
Ka < v 1. L L 

T(x) - TpHr. nOilHHOMbl nop~A-'' 

YliHT.biBa.A el!le, liTO I n,v (T, x) 2 T(x) AilR 11106orp_ TPHrOHOMeTpH
llecKoro non~t~HoMa nopRAKa He BbiWe v, H3 /15/ nonyllaeM 

III n:v (f) - f II L P = II I n, v (f- s v (f)) - (f -:·s v (f)) IIi. P .S 

<Ck (n-kll(f-·s (f))(k)ll P +llf-s (f)ll P)< 
- ,p v . L v L :-

< c Cn -k II r <k> II + v -k II r Ck> II > < c v -k II r <k> II - k,p L p . L p - k,p L p 

JleMMa AOKa3aHa. 

JleMMa 7 /eM. 
15

•
141 I. J\IlR 11106oi1 _ KOHeliHOH 

(1 ~ p::: oo) H 11106oro h> 0 Cyl!leCTByeT <lJYHKLtHR 
liTO 

Irk. h Cx)- rcx>l.s w k cr;x. 2h) , 

llrk,h-fiiL~.S2wk(f;h)Lp, 

<llYHKLtHH f (;; L p. 
k 

fk,h '"WP ,._ T,aK:aR, 

/19/ 

/20/ 

II r <r> II < c 
k,h Lp - r 

h-r w 
r (f;h) LP (r:ol,2, ••. ,k). /21/ 

JleMMa 8 I CM. 
151 

I. J\IlR 11106oro h ~ 2TT/ (2n + 1) cnpaseAil~t~Bo 
HepaBeHCTBO (1::: p < oo) . 

II tu k (f; x, 2h) II P ~ C k r k (f; h) P • /22/ 
f2n+1 . L 

noKa3aTeilbCTBO TeopeMbl 1. 6yAeM CileAOBaTb CXeMe AOKa3a
TeilbCTBa TeopeMbl 1 1-13 /5/, nycTb fk, h - <lJYHKLtHR 1-13 neMMbl 7. > 

TorAa 

iiin,v(f)-fj!Lp_::IIIn,v<r-rk,h )l!Lp +IIIn,v(rk,h)-rk,h IILP + 

+ ll r k. h - fl I L P = A 1 + !A 2 + A 3 
1231 

BBHAY 113/, /19/ H /22/ HMeeM 

A 1 .SCP !If -fk hllnP .S 
' L2n+1 

_::c llwk(f;x,2h)ll P _sck,prk(f;h)LP' 
p f2n+l . 

rAe TOliKH ~ j, j = 0,1, ... ,2n B nOCileAHHX AHCKpeTHbiX HOpMaX COBna-
AaiOT c Y3IlaMH HHTepnonRLtHH 11/. ·k 

1-13 I 18! H /21 I npH r = k, YliHTbiBaR, -4TO f k,h '" W P , nony-
llaeM 

. -k (k) . -k ' 
!A 2 <Ck v llf lJ P <C (vh) wk (f,h) p• 

- ,p k,h · L - k,p L 

HaKoHett, H3 · Hepas'eHcTsa /20/ cneAYeT, liTO 

A 3 _:: 2tuk (f;h)LP. 

noAcTasnRR nonylleHHble otteHKH AilR A 
1 

, A 
2 

H A
3 

_s /23/, nony
llaeM YTBep>KAeHHe TeopeMbl 1 • 

3aMellaHHe 3. AHailH3HPYR AOKaaaTeilbCTBO TeopeMbl 1, BHAHM, 
4TO CYl!leCTBeHHbiMH :meMeHTaMH npH nony4eHHH OLteHKH /5/ RBilRIOTCR 

neMMbl 3 H 6 AilR onepaTopa I v (f) H era IlHHeHHOCTb. 3ToT $aKT 
6b1Il OTMelleH B 151 • n, 

noKaaaTeilbCTBO TeopeMbl 4. BBHAY aaMellaHHR 3' AI1R' AOKa3a
TeilbCTBa otteHKH !8! AOCTaTOliHO nonyliHTb aHanorH HepaseHcTs 
I 13/ H I 181 .qnR cnyllaR, KOrAa HHTerpanbHaH LP - HOpMa s HX 
lleBbiX llaCTRX - 3aMeHeHa AHCKpeTHOH HOpMOH IJ.llfP • 

.2n+ 1 
AHanoraM 04eHKH /13/ AilR CilyllaR AHCKpeTHbiX HOpM RBilReTCR 

HepaBeHCTBO 

II I (f) - f ll p <; c llfll p (1 <p <Co), 
n,v e - p f 1241 

2n+1 2n+1 

9 



Cnpa8eAllH80CTb era cpa3y 8biTeKaeT H3 /11/ H /13/. 
,(IOKa>KeM, 4TO AJlR f ~ W ~ HMeeT MeCTO · 

I If- In,v (f)llfp s ck,pv-k ·" f (k) II L p (1 < p < oo), /25/ 
2n+ 1 (n) (n) . 

B caMoM Aene, H3 Taro, 4TO f( x j ) = In (f; x j ) , J -= 0,1, ... , 2n, 
ClleAyeT - · 

llf-In,v(f)llfp ·=11In(0-In:v<f)llfP siiin(f)llfP + 
2n+1 2n+1 2n+1 

:ll~u.v<r)lloP ::;CCIIIu<OII p+I!Iu,v<OII p)~Cpiiiu<OIILp· 
L 2n+1 L .. L 

k 
Tor Aa AllR f ~ W P 8 CHllY neMMbl 5, 

II I CO II ~ ck P Cn -k II r <k> W P 
. n Lp • L 

H, CJleA08aTellbHO, 

+ II fll p·), 
L 

llf-I v<OIInP :::,ck (n-k·ltr<k>ll p+llfil p ). 
n, L2n+1 ,p . L .L 

H3 nocneAHero Hepa8eHCT8a, Kat< 8,AOKa3aTellbCT8e ~eMMW ~.no~. 
ny4aeM 125/. 

H3 o~eHoK /24/ H /25/, HC~Ollb3YR <iJyHK~HIO f k, h H3 neMMbl 7., 
nyTeM 8biKJlaAOK, aHaJlOrH4HbiX npo8eAeHHbiM npH AOKa3aTellbCT8e 
TeopeMbl 1 , nony4aeM o~eHKY /8/. · ' 

,(loKa3aTellbCT80 TeopeMbl 3. Y4HTbl8aR, . ~To 16 •81 , 

rk+l(f;8\P ::;8r rk-r+l(f(r) ;8\P (1~r.$k), 

r 2 (f;8)LP ~ C8w1 (f'; 8) L p 

H-4TO 

w 1.(f~g;8) • <~ 1 (r';8) ·P+w1 (g;8) P , 
_ Lp- L L 

·,. 

nony4aeM 

rk.t.
1
(f;1/v)Lp ::;cv.,..kw 1 (r<k);l/v)Lp ~- . 

:scv-kl!lr(k)_I ~+ 1 (f(k))ll p+w 1 (I. 'm+~(f(k));ljv) .'p\. /26/. 
n, 2 L n,2 L 

•• ' > J,c • ,j, 

,(lnR O~eHKH nOCJleAHero 4JleHa 80CnOJlb3yeMCR CTaHAapTHbiM MeTOAOr 
CaneMa-CTe4KHHa /cM. 191 cTp.345/. Hcnollb3YR C80HCT8a MOAYllR 
Henpepbi8HOCTH w .. (f; 8 )Lp ~ liepa8eHCT80 MHHK08ct<oro 1-1 HePC!8eH
CT8o-6epHwTeHHa,1nony4aeM 

/ 10 

(k) ;· ) -1 ,,. , . (k) lJ 
w 1 (I m+l (f ) ; 1 v LP :S.v I 

2 
m+l (f ) 1 L p :5. 

n.2 n, . , 
- · m ~) · 00 
sv-1 111I~ 1 (f(k))ll P + l: III' J+t (f )-I' 

2
J (r )IILP l ~ 

• L j .. O n,2 n, 
m · (k) (k) 

< v-
1 I III 0 (f(k))-f(k) II p +3 l: 2JIII j (f )-f IILp} • 

- - n, L j .. o n,2 

noACTa8JlRR nOCJleAHIOIO O~eHKY 8 /26/, nony4aeM YT8ep>KAeHHe Teo
peMbl 3. 
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