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PexomMennoBaHo 110 ApyKy HayKOBUM ceMiHapoM 3 Teopii ¢pyHkrritt OHY 13.09.2002 p.

lokasaso, 1mo HaGkeHHA QyHKIH 3 1poctopy L, [0,275], 1< p <, THTEPIOTSIIHHIMA

TIONIIHOMAaMH Y CEPeTHBOMY I10 PIBHOBI/JAJIEHUM By3lIaM Mae IOPSIOK HaHKpaIoro HaOIKeHHsL.

lokasaro, yro npulirkeHie GYHKIMI U3 IpocTpaHcTBa L, [0,275] , 1< p <o, HHTEPIIONAIHU-

OHHBIMH ITOTTMHOMAaMHU B CPEJTHEM I10 PABHOOTCTOMAIUM Yy3JIaM UMEET ITOPAJAOK HAUTYUITICTO HpI/I6J'II/I-
KECHHA.

It is shown that approximation of functions from the space I, [0,275], 1< p<w, by

interpolation polynomials in the mean over equidistant knots has the order of the best
approximation.

Beeaenne. Ilycts L, [0,27[] — MHOXKECTBO BCEX KOMILIEKCHOZHAYHBIX H3MEPHUMBIX IO

Jlebery 2m -mepuoanmdeckux GpyHKumit /', 171 KOTOPBIX KOHEUCH (PYHKIMOHA
27 Vp
|6l = JIFG) dxp . 0<p<eo.
0

H3BectHO, uto mpu 1< p<oo L, [0,27:] — JIMHEIHOE HOPMHUPOBAHHOE MPOCTPAHCTBO C
HOpMOit ||||p TOJIHOC OTHOCHTCJIBHO HEC, T. €. L, [0,27:] — 0anaxoBo mpoctpaHcTso. [Ipu
0< p <1 BenmuuHa ||||p HC 007121aCT BCCMH CBOMCTBAMH HOPMBI (HC BBIIOTHACTCS HEPa-
BECHCTBO TPCYTONBHHKA), TEM HE MEHEE MBI COXpAaHHM OOO3HAUCHHC ||||p Onnako
L, [0,2n], 0< p<1, sABIAETCS NOTHBIM METPUYECCKHM MPOCTPAHCTBOM C METPHUKOH

p(f.2)=|f g} .t f.geL,[02n].

TpI/IFOHOMeTpI/I‘{eCKI/IM TIOJTMHOMOM ITOPAAKA 77 HA3BIBAIOT BBIPAKCHUC

T,

n

(x)= 070 +zn:(ak coskx+ by sinkx),
k=1

rae x — ACHCTBUTEIBHOE MEPEMEHHOE, a KO3(DDUIMEHTHI a,, a;, b,k =1,2,....n He 3aBH-

CATOT X H |an| + |bn| >0 . MpI OyzieM Ipeamnoiarars, 4ro K03(Oh()UIHCHTH KOMIUICKCHBL.
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PaccMoTpHM paBHOOTCTOSINUE HA [0,211:] V37IBI X, :22_k7t1, k=0,1,..., 2n. Tpuroso-
n+

MeTqueCKHe I/IHTepHOJI}H.[I/IOHHBIe ITOJIMHOMBI
2 2n
L,( >x)_mkz:(;f(xk)Dn(x_xk)

OOBIMHO WCIOIB3YIOT AJISI MPUONMMKCHISA HEIPEPBIBHOM 27 -MIEPHOAUMECKOA (YHKIMH [
sin(2n +1)x/2
2sinx/2
[lycrs fel, [0,27:]. OyHKIMIO / HAa MHOXECTBE JIOCTOBOH MEpHI HYJb MOXKHO 3a-

(3mecs D, (x) = — siapo Jlupuxie).

AaTh MPOU3BOJIbHBIM 06p330M U TOBOPHUTH O €€ l'IpI/I6J'II/DKeHI/II/I HHTCPIIOJIAMUOHHBIMHA ITOJTH-
HOMAaMH, 3aBHCAIIAMHA JIHIIOb OT 3HAUCHUH f B KOHCYHOM YHCJIC Y3JIOB X; , CMBIC]IAa HC

mveer. [Toatomy amsa QYHKIMH f MBI PACCMOTPHM IICTI0C MHOYKCCTBO HHTCPIOJIIIHOHHBIX
TOJTMHOMOB TI0 Y3JIaM X, +C
2 2n
Ln,c( ,X)Z Zf(xk+c)Dn(x_xk_c)>
2n+1/=)
e ¢ — mapamerp 3 cermenta [0,27]. 3amermm, uto Ln,o( £=L,(1). L. (f) - tpuro-
HOMETPHYECKUI MOJMHOM HOPAIKA HE BBIE 77, a KAK ONEPaTop an( Vi ) — ITUHCHHBIA U
0051a1aeT CBOMCTBOM HEMOABWKHOCTH I TPUTOHOMETPHUCCKHX ITOJHHOMOB 7, MOpPAAKA
HE BBINC /1, T. €. L, C(Tn)z T,.
[Tycts T(n) — MHOKECTBO BCEX TPHUTOHOMETPHYCCKHX TOJMHOMOB MOPSAKA HE BBIIC 77 .
Bemmuuny

E,(f), = inf |/ =T,],. 0<p<eo.

HA3BIBAIOT HAWIYYIINM NPHOIIDKCHUEM (PYHKIMH f NpPH NOMOIIM TPHUTOHOMETPHUHUCCKHX

TOJTHHOMOB.
[TpubmwkenneM QyHKIMH f HWHTCPHOILIIHOHHBIME IIOJHMHOMAMHE B CPETHEM IO Y3JIaM

HHTCPIIOJIAUH HA30BEM BCIIMYIHHBL
2m 2
JI Lol de. 12 p<o, w0 flr-L () de. 0<pel.
0 0

INocTaBuUM CACAYIIYI 3a7a4y: OUCHHTh AAHHOC IMPHOMIDKCHHC UYCpe3 HAH-
JydIIee, YCTAHOBUB TEM CAMBIM €0 CKOPOCTb.

Ham moranobsres cnenyromue HepaBeHCTBA MapIMHKEBUYA 1 3UTMYH/IA.
Teopema Mapruakesmia (oM. [1], [2, ¢. 46-48]). Ilycme S (y) — mpuzoHoMempuye-

CKUTI NOIUHOM nopaoka He evitie n, a Vi, k=0,1....2n — npousgonvuvie y3ivl, 0mcmos-

wWue Opyz om Opyaa HA GeUYUHY . Toeoa

2n+1

I|S(Y)|pdy<A Z|S(yk)| l<p<ow. (1)
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Teopema 3urmynga — Mapouakepmn4a (cM. [3]). Ilycmes S (y) — mpu2oHoMempuye-

CKUTI NOTUHOM nopaoka He evitie n, a Vi, k=0,1....2n — npousgonvuvie y3ivl, omcmos-

wWue Opyz om Opyaa HA GeUYUHY 3 27 T Toeoa
n+

2n

{Zﬁ S(y)|pdy} <B, -5 |s(v,)

P+l

, O<p<l. 2
B stux Teopemax A, u B, 3aBHCAT TOIBKO OT p.

OcuoBnbie pe3yabpTaTbl. CHOpMyIHpYEM IOJYUCHHBIC PE3YIBTATHl B BHAC ABYX
TEOPEM.
Teopema 1. llycme [ €L, [0,27[], 1< p <. Hueem Mecmo oyeHka

2n
[/ = 1,0 de< 4,E,(7), . 3)
0

2de A, sasucum moaeko om p.
Nokaszarenbcrso. [Iycts ¢ — mpousBonbHas GYHKUMS U3 MPOCTPAHCTBA L, [0,27:],
1< p <oo. Tlpumenss HepaBeHCTBO (1) ayis mojmuHOMa L, (g) M PaBHOOTCTOALIHUX Y3JI0B

Vi = X +¢, HOIyYHM

27 P o 2n
pr
_([ n,c(gax)‘ dngp 2”+1,§)

L

Ln,c(g> X + C)‘p

3aTeM NMPOUHTEIPHPYEM 00€ YacTH 3TOr0 COOTHOLICHMA IO MAPAMETPY ¢ HA CETMEHTE
[O,27t] H BOCTIOJIb3YEMCSI IEPHOIUMHOCTHIO (pyHKIMK g . B pesynprare mmeem

i

0

Ln)c(g)Hi de < 2mA3 |g? . 4)

CornacHO HEPABEHCTBY lembacpa ¢ MOKAZATEIMH p Mg, CBI3AHHBIMH PAaBECHCTBOM
I/p+1l/g=1,

Tt o<

0 0

I/p
L]

W3 nociaeaHEro COOTHOLICHHUS U OLCHKH (4) creayer

i

0

b o) de <2l ®

[Mockomsky mpu p21 L, [0,27[] SABJIACTCA THHCHHBIM HOPMHPOBAHHBIM IPOCTPAHCT-
BOM, TO A KOKAOH (YHKUMH /[ W3 3TOTO NMPOCTPAHCTBA CYIIECTBYET TPUTOHOMETpPHYC-
CKHHM TOJMHOM Hawmiyumero npuOmmwkenmst 7, (n=0,1 2,...). Tenepp BOCTmONB3yeMCH
HCPABCHCTBOM TPCYTOJBHUKA 111 L, [0,27[], CBOMCTBAMH HEMOJBMKHOCTH M JTHHCHHOCTH

omepartopa L, ., a TakoKe COOTHOIICHUEM (5)

ne >
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2n

27
_([Hf_Ln,c(f)decSzn”f_Tn”p + _([ Ln,c(f_Tn)

(de=2nll+4,)E,(7),.

YTO U JOKA3BIBACT TEOPEMY.
Teopema 2. [Iycme [ e L, [0,27[], 0< p<1. Hueem mecmo oyenxa
27
ij—L H de < BYE,( (6)

ede B, saeucum moaeko om p.

HokasareqancrBo. Ilycte gel [0,27t]. Paccy:kpas Taxoke KAK U HPH JOKA3ATEILCTBE
TEOPEMBI 1, TOJIBKO B JAHHOM CIIy4ae, HCHONB3Ys OLCHKY (2), mpH 0 < p <1 IOIy4HM

27

]

0

Ln)c(g)dec < 2Tth||g||1 . Q)

B cuny nepasencrsa enmbaepa (¢ mokasatenem 1/ p) amst Beskoit Gyukuwan F e [ [0,271:]

BEBEIIIOJTHCHO

[ = @)y o< p<t. ®)

'w(g)Hp , 3ABHCSIICH OT C, 4 3aTeM

BOCHOJIL3YEMCS OLIEHKOH (7)

et zeer o|

Teneps MBI MO’KEM MEPEHTH HETMOCPEACTBEHHO K (PYHKIMU f W €e MOIMHOMY HAMIy4-

r
Ln)c(g)dec} <2nB?|g|’ . ©

mero HpI/I6J'II/DKeHI/I}I Tn , AJI KOTOPBIX HMECT MECTO HCPABCHCTBO

2m .
{Hf Ly de<2m] -7, 7 + |

0

Ln,c(f - Tn) zdc

ITprveHnM K IEPBOMY ClIaracMoOMy IPaBOM 4aCTH COOTHOLIEHHE (8), a KO BTopoMy — (9)
27
JI7 = 20| de<2m (er)y 7 +B2)| s -7, = BrE, (1)
0

Teopema aokazana.

OOpaTuM BHHMAaHHUE, 4TO A1 (PYHKUMHM M3 IPOCTpaHCTBa L, [0,27[] B OICHKE (6) moa
»
3HAKOM HHTETPaja ObLIO B3ATO ||||p mpu O0< p<1.

BeeacHme mapamerpa, OT  KOTOPOTO  3aBHCHT — NpHOmMKaromas — (QyHkums,
paccMaTpuBAIOCh B PA3HBIX paboTax (cM., Hampumep, [4]). JamsHeHmmee pa3BHTHE 3TOTO

mpueMa CBs3aHo ¢ padoramu K. B. PyHoBCKOTO (CM., HampuMmep, [S]).
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B s3axnmuycHHE OTMETHM, YTO MPUOMIKCHHE MO HOpME L, [0,27[] HEMPEPBIBHOM
(yHKIEHM [ WHTCPHOIAIMOHHBIMH MOJTHHOMAMH (C (DHKCHPOBAHHBIME y3JIAMH) OICHHBAJIOCH
paHEe PasHBIMH ABTOPAMH YCPE3 HAMIVUNICC PABHOMCPHOC MpHONMKCHHS [ . B maHHOI
padote oneHku (3) u (6) MOMyUCHBI ;1 (PYHKIHH W3 MPOCTPAaHCTBA L P [0,2n], I<p<owo,m

Yepe3 HAWIYUIICES MPUOTIDKCHUE B ATOM JKE TIPOCTPAHCTBE.
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