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OB YCTOMYUBOM CYMMHPOBAHWUM PSIIOB &YPBE
C BO3MYIIEHHBIMH KO3®PHUIMEHTAMU

IMycts u3secTHH TOUHbIE 3HAYEHUA C, KO3pUuMeHTOB Pypbe (yHK-
uan f (x), nuTerpupyemo# ¢ kpaaparoM Ha [a@, b] MO OpPTOHOPMHPOBAH-
HOM cucreme {@,(x)}:

b
ck=ff(x)<pk(x)dx, k=1, 2, ..., (1)

¥ NyCTh NPU HEKOTOPOM X € [@, D] BBHIIOJHEHO PaBeHCTBO

f(x)= kZI ¢4 Qp (%) )

3aMendas B HeM CyMMy psina 4aCTM4HOH cyMMO#, noayuum npul/auKeHHOe
PaBeHCTBO

f(x)~ Z ¢ Pr (%) (3)

KOTOpoe INpH n—>—} 0O NepexoAWT B 10uyHOe paBeHCTBO (2). Takum
00pa3om, yBeJWUUBas UMCJIO YJCHOB £, NpHOMMXKeHHOe PpaBeHCTBO (3)
B paccMaTpuBaeMOi TOUYKE X MOMXHO CIEJaTh CKOJb YrOAHO OJIH3KUM
K TOYHOMY.

OaHAKO Ha NpaKTHKE NPUXOZUTCS MOJb30BATHCH NMPUOAMIKEHHBI MU
MW, KaKk TOBOPAT, BO3BMYIIE€HHB MW 3HAUEHHUAMH KOPPUUUEHTORB
Dypne:

Cr="—Cr T Alp 4

KOTOpbie OTJIMYAIOTCH OT TOYHBIX SHAUEGHUH ¢, jo0askamu Ac,, HasbiBae-
MBbIMU NOZPeUHOCMAMY WA BO3MYUCHUAMY.
Ecin B npubavmeHHOM paBeHCTBe (3) TOYHble 3HaueHUs KOYPPUUHEH-

TOB ®ypbe ¢, 3aMEHUTb HX NPUOIMIKEHHBIMH 3HAUECHHAMH C,, TO IOJY-
4UTCA NpUGIMIKEHHOE PaBEHCTBO

f(x)~ kZ € Pp (%), (5)

TOYHOCTb KOTOPOTO NPH HEONPABAZHHOM YBeIMUeHMM UHCJ2 UYJNEHOB £
MO¥KeT, BoOOne TOBOPs, HEe YJIYHINUTHCA, a yXxyawutsca. Eciav Ha Bo3-
MynieHus Ac, He HaJlOXEHO HUKAaKWX OrpaHWYeHHH, TO 9TO COBEPUIEHHO
ouepuaHo. OObuHO Ha Ac¢, HaKJIaALIBAIOT Clelyloniee OrpaHHueHHe:

+co
ksEI (Acy)? < &, (6)
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rae 0% — nocraTouHo Magoe uucio. M3 Beinoauenus ycaosus (6) npu
KaKOM yrOfHO KolieyHoM O cienyeT, BO-HEpBbIX, CYUIRCTBOBAHHE OyiK-

HiH f(x), MHTErpUpyeMOi ¢ xBaipatoM Ha [a, b]. 239 KOTOPOH pas

+00

2 cr Py (x) aBaserca panom Pypoe ¥), a TakKe cJae/lyeT, BO-BTOPHIX, uTO
k=1

B cuay pasenctsa [lapcesans

0
N
f [F () — 7 ()] 4dx—\ C—c =D Qe < ()
k_[ k=1
T. €. 4T0 KBaApaTHYHOe YKJIOHEeHUe f(x) or f(x) na [a, &] Menbue &2
Oznako Bemosnenye ycaosust (6) HpH CKOJb Yroano MajgoMm O He ra-
PAHTHPYET CXOAMMOCTH pfla C BO3MYUICHHBIMI KO3BGUUIICHTAMY

kgl Cutfg (X)- )

IMoatomy aawxe npu BHITOAHEHHH yC.10BUA (6) HeONPABAAHHOE yBEIUYeHHE
yycjHa WJaeHOB £ B NpPHOMNKEHHOM paBedncTse (D) MOXeT TpUBECTH
He K ero yJay3UICHMIO, & K yXYMLICHKO.

PaccMoTpuM, Hanpumep, MOJHYIO OPTOHOPMUPOBAHHYIO CHCTEMY

(pl(x)z—y%, Qoo (=) = coskx, k=12 ... (9

ua otrpeske O x-<{m Ilycrs ¢yukuua f(x) asigercd Kak yroauo
rnaakoi va orpesxe 0 <{x<{m u nyCTb ee ToyHbtH pal Dypse

“+o0
.
}J Cle(Pk (.’C) - V—- + m-l CIH—I ‘/ cos kx (10)
k=1
+oo
*) JleficTBHTEABHO, U3 HEPaBEHCTBA }_J (Acp)? << -+ 20, nepasencisa Beccensn
k=1

+oo
~2 2 2
<ff2 (x)dx W 3AEMEHTapHOTO HEPABEHCTBA ck<2[ck+(Ack) ]
k=1 a
400
k=1, 2 BBITEKAeT cX a ¥ 2 Ho s reopun dOyHKIMH geil
=1 2..., cxouMocTh pana >, ¢z Ho P YHKIUA Jei-
k=1

CTBUTEALHOTO NepeMehHoro jokassiBaerca ([7], Teopema Pucca — Puimepa), uro
+co

CXOAMMOCTb DAXY ) Cp ABAACTCH HEOOXOIUMBIM H JOCTATOUUBIM YCAOBHEM CY-
k=1
miecTsoBaHus gyukuy f (X), HHTerpHpyeMo# ¢ kBaipatom Ha [a, 0], aag xoTopoit
00
v .
par ¢,0, (x) sBasercs psyom Pypbe
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CXOAUTCA K HeM Kak yroauo Owictpo B TOuke X = 0. TToaowxum

’ 29872
Aoy =0, Aeyy=-r mpn k=12 ..., E o8 501

Torna

n“’é’z

(Acy) = <9 (12)

L

B=1
7. e. ycaose (6) Aas sosmywenu#t Ac, BpimoaHeno. OnHAKO pan
l—OO
2.4 Cpfy (X) = (Ck '?‘Ack) Pp (%)
-0

Y
pacxonurcst npu x =0. JedcTBuTeabHo, pan ’;:_,l €, 9, (0) no ycaosuio

cxonutea kK f (0), a psan

A oo

\ Ack(Pk(O)*‘S‘//-z 2 cos kx

le__l

x=0

-
—~6‘/ AL

4—4
paCXO}lHTCﬂ, oTJayasicb OT rapMozmquKOFO Jdyuulb OTJAUYHBIM OT HyJIﬂ

2
MHOXHT2.1eM O ‘/T ® =+ 0).
Tem He MeHee, ecad TOyHbd pan Pypee Qynxuun f(x) cxonurcs
K f(x) B HeKOTOPOH TOwke X € [a, ], TO BHIOAHEHWe yCAOBUA (6) rpH
CKOJb YroAHO MajoM O > 0 mo3BOJAET C NMOMOWbBIO HAldeKallero Bbi-
Hopa N (O) clenaTb B 3TOH TOYKe X MOAYJb PA3HOCTH
N

F(x— kE €y (%)

CKOJb YrOQHO MaJbiM, T. €. ClelaTb B A3HHOK TO¥Kke X npuOIKeHHOEe
pPaBeHCTBO
N
Fo) = 2 oy (x) 3"

CKO/b YIONAHO OauskuM K TOuHOMY. [Ipu 9TOM He Tpebyercss HUKAKHX
IOTOHUTENIbHBX OFpAHUYeHUH HA CrTerieHb TaalkocTy Gyrkuun f (x)
H CKOpOCTb CXOMMMOCTH ee TOoynoro psama Pyppe B NaHHOH TOUKE X.
ViMeHno, cnpaBeiauBa Cpaeayiouias

Teopema. ilycms Oasn uwaenos opmonopruuposannol na la, b)
cucmemst (@, (X)) son0sHEHEH HepasencmBa

Jgp (X)) < A=const < oo npu =1, 2, ..., a<Lx b (13)
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u nycms npu Kaxcdosm 0 8 npasoit wacmu nepasencmsa (6) 4ucro
N (0) subupaemcs mar, 4mo BonOAHEHb YCAOBUS:

N@®-—>—+oc0 npu 8—0, (14)

N () —~0 npe O0—0. (14,)
To2da
N(b)

gg;‘ﬂx)— D Cype ()| =0 (15)

npu aw6om x Ela, bl, 0an romopozo swnoaneno pasencmso (2).

Hokasarteascrso. B cuay coornowenust (2), (4), (6), (14)
u (145) u uepasencrsa Koum — Byusakosckoro nas cymm, OyneM HMeTb
N(®) Ny

f (%) — kZ Cs (X)| = gl CpPp (X) — 2 CiPr <x>|

N®)
l - kE_l Ay, (X)

_{“‘lk: Z P (X)) | <

B)+ 1

/N(b) N(b)
< l kgl(Ack)? 2 (Pk (x)+l CpPp (X) | <<

AV(SZN((S)'Fl E P (X) |-

8)+1

(16)

Ynen AV(S?N (©) B npasofi uwact¥ HepasencTsa (16) cTpeMHTCa K HYIIO
+oo

> CpPp (X)| cTpeMuTCA
=N(®)+1

npu 8 —0, B cuny ycaosus (14,), a uieH

400

K Hymo npd 8— 0, B cuay ycaosus (14,) ¥ cxoauMOCTH pana > CrPp (X)
k=1

B paccMaTtpusaeMoit touke x. Teopema nokasaua.

W3 nokasarteabcrtBa 3TOH TEOPeMbl BHITEKAIOT CJedyIOHIHE BbIBOIHI.
ITycte B TOuke x €[aq, b] BHIOMHEHO paBeHCTBO (2) W NPH HEKOTOPOM
0 > 0 BuinosnneHo orpanuyende (6) Ha BO3MymeHus Ac, KOIDPULUEHTOB

N@®) _
Pypbe. YToOb MOLYAb Pa3HOCTH ‘f(x) — D s (X) ‘ , The cp=Cp+Acy,
R=1

k=1, 2, ..., cieaatb B paHHO# TOyke X €[@, b] MUHUMAIBHBIM,
N@®)
HYKHO uuca0  ujneHoB N () wacTHuHOM CyMMb Y €0, (%) B3ATH

400

2 P (%)
k=N(8)+1
nepaseHcrta (16) Ob pocTaTOYHO Maj, ¥ He CadiukoM OO0JabuivM,
uro6n uten A VO8N (0) B npaso#t uwactu Hepaseuctsa (16) Tarkke ObLl
AOCTATOYHO MaJbiM.

He CJAALIKOM MajbiM, uytoOH uaeH

B NpaBoi wacTu
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Beaku#t Meton soccraHoBienus Qyukuun f (x) ¢ moOoit Hanepel sa-
JAHHOH CTerleHbIO TOYHOCTH 1O e¢ psAny Pypbe Cc BOSMyUEHHHMH KO3(-
GuuueHTaMH, eCad BO3MyllieHUs KO(QUUHEHTOB YAOBJETBOPSIOT yCIO-
B0 (6) npu CKOJb YrojHO MajoM 0> 0, Mb HasbiBaeM Ycmoduuse i
Memodom cymmuposanusn paoa Pypee ¢ Bo3MYUEHHOIML KOIPPHuU-
YUenmami.

Taxum 00pa3oM, H3 [0KA3aHHOM TeOpeMbli BHI1eKaeT, 4TO eciau 02
B mpaBoO# uacTd ycaosus (6) Moxer ObiTh CHENAHO CKOJMb YTONHO MAJbiM,
TO nyTeM Haajgexauwlero embopa N (0) B npubmuxennom pasencrse (5)
MOXKeT ObiTb OCYWECTBIACH Ycmofuuspli Memood cYyMmMuposanus pada
Dypve ¢ BO3MYUEHHB MU KOIPPHuyuenMma ni.

YcerodudBee MeTONB CYMMHMPOBaHHSA PpAnoB Pyppe ¢ BOSMYIEHHBIMH
kos(Qpuuuenramy paccmarpuBaauce A. H. TuxonoswM B paGore [8].
B »sTo#t palore Obiid APEJONKEHB METOIAB BOCCTAHOBJECHUS IO PsLY
dypbe ¢ BO3MYWEHHBIMM KO3((uuueHTaMH He TOABKO dyHkuud f (x),
HO ¥ ee npoussoaHbiX. OnHako paccMoTpenue TUX OoJsee TOHKUX BO-
NpOCOB BHIXOAUT 334 PAMKH NAHHOK KHWIH.



