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Eép+&a04 f€Tad: pganr Qyproe, ycKopeHmHe CXOAHMOCTH, KBAa3HITOAHHOMHAALHBIL

METOA, ACHMIITOTHYECKHE OIJ€HKH

1. AnmpoxcuMarys TAaAKOM Ha KOHeUYHOM mHTepBaie [—1, 1] dyaknuu f(x)

yacTUYHBIM psgpoM Dypbe

N 1
Sv(f) = 32 ™ fu=3 [ fe s (1)
n=—N =1
He3(P(PEeKTUBHA, €CAU pa3aaraeMas (PyHKIUSA, IPOAOAKEHHAsd 2-IIePUOANYECKH Ha
BCIO YHCAOBYIO OCbh, He O0AAAQeT AOCTQTOYHOM TAAAKOCTBIO. ITO IIPEKAE BCEro
OTHOCHUTCS K KYCOYHO-TAQAKUM (PYHKIMAM.

B pabotax [1-3] pa3dpaboTaH 1 U3yYE€H METOA YCKOPEHUSI CXOAUMOCTH Pa3Ao-
>keHMs (1), OCHOBaHHBIM Ha IPUMEHeHUU annpoKkcuMaHTOB [Taae [4] K acumTOTH-
YecKoMy pasrokeHuro KoadduimenToB Oypre (1). Pe3yAabTaToM TaKOTo IIOAXOAA
SABASIETCS KBA3UIIOAMHOMHUAAbHOe TpuOAmkeHue (QP-meTop), KoTopoe oboO1iaeT
XOPOIIIO U3BECTHOE paHee IIOAMHOMUAABHOE NpubdamkeHue (P-merop), nudyueHHOe
B pabotax [5-9]. TlpuHOUNMarbHOEe 3HaUYeHUE HMeeT MUCIIOAb30BaHUE CKAYKOB
pasaaraeMon (PyHKIIMU U ee IIPOM3BOAHBIX B TOYKAX pa3pblBa. B Hacrosamewn
paboTe IPOAOAKAIOTCA UCCAEAOBAaHUSA, HauaThle B [1-3]. OCHOBHBIM pPe3yAbBTAaTOM
AAHHOM PabOTHI IBASIETCS TOYHass L, KOHCTAHTa aCUMIITOTUUYECKOM OIIMOKU MpPU
AIIIPOKCHUMAIINM IAAAKON PyHKIUHM MeTopAOM QP, ¢ TpuOAM>KEeHHBIM BEIUUCAEHUEM
CKAQYKOB pa3aaraeMou (pyHKIUWH.

2. M f € C9—1, 1] o6o3HaYUM

A = f(k)(l) _ f(k)(—l), k=0,---,q.
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Ecam k < 0, To mpumem A, = 0. PaccMOTpuM Tenepb KOHEUHYIO ITOCAEAOBATEAD-

HOCTb KOMIIAEKCHBIX uncen 6 := {0, }/_ ,p > 1 u o603HaunM
AYO) = Ak <q, A30) = A7H0) + 0.A0571(0), k< q, s> 1. (2)

Chepys paboTtaM [1-3], pacCMOTPUM CAeAyIOlee KBa3UIIOAMHOMUAABHOE IIPUOAM-
xenmue (QP-metop) anst f € C—1,1]:

Sngm(f) =Q(z) + Sn(P),1 <m < ¢qg—1, 3)
TAe
Z Qnemm Z P €z7ma: PO fo, (4)
re n=-—oo

(1)”+1mnmqm1A 5
Qn = 2110 (imn + 0;) ; (imn)* (5)

=f,—Q, = (=D & ekAl;:%(Q)(iﬂ'n)k

T ) e T i + 0,

()" i)™ S ARO) L[ gy g-imn

" [Tz G + k) k::;m (imn )+t " 2(imn)a /—1 [ et (6)

Yucaa 6, OIpepeAuM U3 CUCTEMEL
A'0)=0, k=q—m, - ,q— 1. (7)

Ba>kHO OTMETUTh, UTO B cAydae 0 = 0 = --- = 0, = 0 meTop QP coBmapaer c

P-meTopoM Sy 4(f), onpeaereHHBIM (DOPMYAOH

SN,q(f) = Z (fn - iAkBk,n> eiTFTLIL’ + iAkBk(x)a (8)

n=—N k=0 k=0

rae GyHRuuM Bi(r) (2-nmepmopudeckoe IPOAOAJKEHHE Ha BCHIO UYHCAOBYIO OCH
noanHoMoB bepHyaan) nuMmeroT koadduiuenTsl Oypobe

B 0, n=>0 (9)
kn — —_1)n+1

Mw n=-=+142 ...
O6o3HaunM Teneps Yepes || - | HopMmy B mpocTpaHcTBe Ly[—1, 1]. iMeeT mecTo

CAEAVIOIIUN pe3yABbTaT.
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(@]

aTddia 1. ITycrs g >0, f € C1[-1,1] u f9 € AC[-1,1]. Toraa

1

i +3||F — — - -
Jm N =S = Aglea(a), al0) =

(10)

O6oznaunm U™ = (Ag—sir)ismr-
O4Tddia 2. ITycrsq> 1, f € C[-1,1] u f9 € AC[-1,1]. Ecau

detUS,, 1 #0, m<q—1,

H ITOCAEA0BATEABHOCTE {0} onpeaesena uz cucremsi (7), TO HMeET MECTO OIJeHKa

det U™,

Jm NS = S (Dl = dhn@)s i) = |G

c1(q)- (11)

CpaBHUB GOPMYABL SN g U SN,gm: MBI BUAUM, UTO, - IPU MCIIOAB30BAHUU TeX
q

JKe CKAuKOB {A;}{_,, - MIOPSAOK CXOAMMOCTH K f opAuHAKOB. OAHAKO IPUMEHEHUe
pepAaraeMod HEeAMHEWMHOM ANIPOKCHUMAIIUU ITOTEHIIMAABHO HPEATIOUYTUTEeABHEU
IO TOW IMPOCTOM IPUYMHE, YTO OHA TOYHAd (IIPU AOCTATOYHO OOABIIUX ¢, M U
TOYHOM OIIPEAEAEHUHM CKAuKOB) AAS KBA3UIIOAMHOMOB, T.e. AAd (PYHKIOUM BHAQ
Y P asx™e™”, tae {n,} measle HeoTpunareAbHble uncAa U {ws} C C, B TO BpeMs
Kak P-meTop TOUueH TOABKO AAS TIOAMHOMOB.

3. TlpakTmyeckoe IpHUMEHEHHE ANIPOKCHUMAUUU Sy, U Sngm CBA3AHO C
NPUOAVIKEHHBIM OlpeAereHreM CcKauykoB Ag. Kak mokaszaHo, Hampumep B [8] u

[9], mpubam>keHHBIe 3HaUeHUSA A, CKAUYKOB Ap MOXHO BBIYMCAUTH C ITOMOIIBIO
q—1

ko3 punmentoB Oypbe. 3aMeTUB, UTO BEAUUUHHI [, — E Ay By, aCUMITOTUYECKU
k=0

yOBIBAIOT AASI OOABIIHUX |n|, TOAYYUM CAEAYIOUIYIO CUCTEMY AMHEMHBIX YPaBHEHUU

ML OTIpEeAENeHUS TTPUOAUIKEHHBIX CKauYKOB Zk, k=0,...,q—1:
q—1
fn = ZAker,m n=mny,Ng,...,Ng. (12)
k=0

Takum oO0pa3om, AN A@HHOTO N BBIOMPAIOTCS ¢ PA3AUYHBIX MHAEKCOB
ny =n1(N),ny = nao(N),...,n, =ny(N)

AAsI peltieHusi cuctembl (12).  Pemasi, moAyyuM 3HaueHus Ay, KOTOpBIE, Kak
ITOKa3bIBaeT HUJKECAEAYIOIIas TeOpeMa, alllIPOKCUMUPYIOT CKAUYKA Ay AAST OOABIITIX
N.

0418414 3. ITycrs q > | u uHAEKCEI ng = ny(N) BHIOPAHEI Tak, YTO

lim %:cﬁéo, s=1,....q, (13)

N—oo
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H IIyCcTb « HAHOOAbBIIIEEe YHCAO OAHHAKOBBIX SAEMEHTOB B IIOCAEAOBATEABHOCTH
C1,C2y ..., Cq.

Toraa arg f € C+o~1[—1,1], flate=b € AC[-1,1], mmeer mecTo orjerka

— Ny —q+j ;— —
A =A; - A(MTN) +o(NT), N—-o00, j=0,...,q—1, (14)

A€ KOHCTAHTBI X ABAAIOTCA K 03¢¢HHH ©HTaMH CAEAYIoL]ero IIOAHHOMAa.

q

[I(--1)- sz . (15)

s=1

Ecau B Sy, UCIIOAB3YIOTCS NIPUOAMIKEHHBIE 3HAUeHUsI Ay, TO COOTBETCTBYIO-
IIyIO aNMPOKCUMAIMI0 0603HauuM depes Sy 4

N qg—1 q—1
Swall) =D (fn - ZﬁkBk,n> ¢ 4y ArBy(@). (16)
k=0 k=0

n=—N

Chepyrolias TeopeMa XapaKTepu3syeT allllpOKCUMAILHIo Sy, B Lo-MeTpHKe.

O&Tddia 4. [lycrs ycaoBus TeopeMbl 3 BBIIOAHEHBI TOoraa HMeeT MecTo

CAEAYHOIIIaAd dCHMITOTHYECKAA OIJ€HKa.
. 1 ~
lim N972|[f — Sy qll = |Aqlea(a), (17)
N—o0

ae

14 5\ /2
ca(q) = ﬁ (/_1 g (x — cls) dm) . (18)

Ecau B Sn,q,m UCIOAB3YIOTCSI IPUOAMIKEHHBIE 3Ha4eHUs Ay, TO COOTBETCTBY-

IOITYIO aIIIPOKCUMAIIIO0 0003HAUYUM depe3 Sy g m!

N

Svamlf) = Q@)+ 3 (fu=Qn) ™, (19)
n=—N
TAE
~ (—1)" L (imn)™ Gl
@n = 2110 (imn + ns) ; (irn) k“’ (20)

ymucAa 0;'(7) OIpeAeAeHBl PEKYPPEHTHO
0p(n) = Aw, & =6 () + 06" (), k= 1,
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a IIOCAEAOBATEABHOCTE 1) = {1}, OIPEAEASETCSI M3 CUCTEMEI
p(n) =0, k=q—m,---,q—1. (21)
[Tocre HECAOKHBIX BBIYUCACHUU IIOAYUYUM

EN,q,m(f) = f(l’) - SN,q,m(f) - Z Pneiwnx + Z (Qn - @n)eiwnx' (22)

[n|>N |n|>N

[IpuBeapeM Telepb aHAAOT TEOPEMBI 4 AAS ANIIPOKCUMALUU Sy 4, B 9ACTHOM
caydae m = 1.

0418414 5. ITycrs BBITOAHEHEI ycAOBHSA Teopembl 3 u A, o # 0. Toraa umeer
MeCTO aCHMITTOTHYECKAS OIJeHKa

lim N%||Ryg1(f)] = dalq), (23)

N—oo

9 1/2

1 1 A q 1 Ag_l .
o) = <5 / Tl (-7 ) - 32| @

s=1

CpaBHeHme TeopeM 1 u 4 MOKa3bIBaeT, YTO COOTHOIIIEHUE (3 /¢ XapaKTepUu3yer
3 deKTUBHOCTb P-MeToAa NPU MCIIOAB30BAHUM TOYHBIX 3HAYEHHUMN CKA4KOB (Sy )
II0 CPaBHEHUIO CO CAyYaeM, KOTAQ WCIOAB3YIOTCS IIPUOAMKEHHBIE 3HAUYEHUS,
IIOAYYeHHBIe M3 cucTeMbl (12) (§N7q). 3aMeTnM, YTO YKa3aHHOE COOTHOIIEHUEe
He 3aBUCUT OT KOHKPETHOMU (PYHKIIMH, @ 3@aBUCUT TOABKO OT CIIOCO0A NOAYYEHUS
npubAv>keHus K Ax. Hampumep, MOKHO IIOKa3aTh, YTO IIPU CAEAYIOIeM BbIOOpe

IMOCAEAOBATEABHOCTH N (M = [%})

_N§n17"'7nm§_N+c7 N_CSnla"'7nq<N7

TA€ ¢ HEKOTOpasl KOHCTAHTa, ¢2(¢) UMeeT BUA

24 ¢ 1

)= uy ¥ 24

, q=2m+ 1.
N A ES A

C nomotpio popMyabl CTUPAMHIA MOJKHO IIOKa3aTh, YTO B 3TOM YaCTHOM CAydYae

= 2m,

Co (Q) (WQ)1/47 q= 2m7

c1(q) - (7rq)1/4,/1+%, g=2m+1.
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Coornomrenue d;1(q)/ds(q) TakKe XapaKTepudyeT aNIIPOKCHMAIMOHHEBIE
CBOMCTBA METOAOB Sy 41 U Sy 41, TOABKO B 3TOM CAy4ae 3TO COOTHOIIEHHE 3aBUCUT
He TOABKO OT CIIOCOOA BBIYMCAEHUS CKAYKOB, HO U OT KOHKPETHOU (PYHKIUU

(TouHee, OT ee CKA4YKOB). PaccMOTpUM 4acCTHBIM IIpUMeEP

f(@) = Jo(dz — 1), (25)

3peck Jy dyHKiusg Becceas. B TaGaune nokaszaHo cootHouleHue diq(q)/da(q) arst

(25) mpu Pa3sAMYHBIX 3HAYEHUSX (.

NTTOiT@aied dy 1(q)/da2(q) a8y (25) T8e dacee+T00 ¢ia+adieyo ¢

q 2| 3] 4]5]6]7
di1(q)/dx(q) | 1.140.83] 1.46]0.97] 1.54]0.96

Kak BHAUM, B AQHHOM CAy4Yae IIpU HeYeTHBIX 3HAUYeHUSAX ¢ UCIIOAb30BaHUE
MPUOAVIKEHHBIX 3HaUeHUU A;, IPUBOAUT K OOAee TOYHOM anlIpOKCHUMAIINH.

PaccmoTpuM elje HECKOABKO YaCTHBIX CAy4Y4aeB (m =2, g=3um =3, ¢ =4).

O8Td414a 6. [TycTs BRIIIOAHEHEI YCAOBHA TeopeMsl 3 npiuq = 3 u Ay # 0. Toraa

HmmMeeTr MeCTO aCHMIITOTHYeCKAaA OIJeHKAa

Jim NP Ryaa(F)l = da (26)

1/2

dx

) 2
: ( 1) LA a4,

AgH r— — A%

C
s=1 $

1 1
d p—
’ V2t /—1

O8Td&1a 7. I[TycTs BRIIOAHEHEI YCAOBHA TeopeMsl 3 npi q = 4 u Ay # 0. Toraa

HmmMeer MeCTO aCHMIITOTHYeCKAaA OIJeHKAa

Jim NP Ryaa(F)ll = da @)

1/2

dy=

2
/% (T - i) 34,40 A2 — AZA A, - ;4;42 AAghs - AL |
0

\/_7T5

PaboTta nepBoro aBropa nopaep>kata rpanroMm NFSAT GRSP 18/06.

HNucturyT matematTuku HAH PA
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0-N. Pupfunipupyui, Wd. Mnnnuywi

Uh pyughpuqiuwiinudwjhtt dnqpupjiwt gmquihypnipjut dwuht

Whiunpuipmy nunudbwuppymd £ Smphtih swppbiph gmguihypmpjul wpuqugiui
Uwpaghtmyd wnwewnywd th tnwbwy [1], npp hhdtqwo £ Smphtih gnpowjhginh wuhduwypnyw-
Jui yipmompyud tjunpduwdp Munth wypnpupdwbnpbtiph jhpunmpjub Yypu: bbsybtu gnyg k
ppyty bwpuyhind wyu dnphigndp pufujut wpnymbu]tp B, U pug fnpyub hpujubwgimd
qmguihynipjui sypymd pjughpuqiwbnudiutph ogbnipyudp: Nhdbwlwb wypnptidp dnguuupljynn
Pmuljghuwyh pnhspitiph dnypuynp ko Soypipyudp hwpynude B Wluwipwipmd uwipugytiy k
wuhdupmpuub ujuwh éogphyp qwhwgpujutt th dwubwynp nbiyph hwdwp, Gpp pnhspbtinp
npnpynid Gl gouyhtt hwdwlupgh modwt oqlimpyuip:

R.H. Barkhudaryan, A.V. Poghosyan

On the Convergence of Some Quasipolynomial Approximation

In this article we invesigate a method of Fourier series acceleration for functions smooth in the
interval [-1,1]. The main idea is the apllication of Pade approximants to an asymptotic expansion of
Fourier coefficients. This approach is rather efficient and as was shown before actually corrects the
Gibbs phenomenon by the means of quasipolynomials. The efficiency of realization is based on the
precision of the approximate jumps calculating. Here we derive exact estimate in a particular case for

asymptotic error when approximate jumps are calculated from a system of linear equations.
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