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Q6o3HaTillM CIIMBOJiaMII: 

• CA - npocTpaHcTBO HenpepniBHhlX Ha 3aMKJIYTOM e,n:IIHIITIHOM 

ipyre KOMIIJieKCHOH nrrocKoCTII II aHaJIIITIITiecKIIX BHYTPII Hero 

tPYHKUIIII; 

e C [ -1, 1] - IIpOCTpaHCTBO KOMIIJieKCH03HaTIHhlX I!JYHKUIIH, Herrpe

phlBHbiX Ha 0Tpe3Ke [ -1, 1]; 

e CR[-1, 1] - ppocTpaHCTBO ,n:eHCTBIITeJII>H03HaTIHhlX I!JyHKUIIH, 

nerrpepniBHhlX na oTpe3Ke [ -1, 1]; 

e CR[ 0, 27r) - rrpocTpaHCTBO ,n:eHCTBIITeJibH03HaTIHI>IX tPYHKUIIH, 

nerrpepi>IBHhlX na rrepiio.n:~ [0, _21r). 

By.n:eM Ha3hlBaTI> .n:orrycTIIMoi'I rri06yiO neBo3pacTaiOmyiO, cTpeM&

myiOc& K nyrriO nocrre,n:oBaTeJII>HOCTI> .n:e:llcTBIITeJII>HhlX ;<mcerr { an}~=o~ 
OcnoBHhlM pe3yJinTaToM pa6oThl _&BJI&eTc& crre,n:yiOma& 

TEOPEMA. )JJIJI IIpOII3BOlibHOH ,aonycTHMOH IIOCJie,zJ;OBaTeJibHOCTII 

{ a~}~=O cymecTnyeT TaKaJI 4JyHKUIIJI f E CA (C [-1, 1]): TJTO neJIIITJII

Hhl ee'pa:UIIOHalibHbiX yKJIOHeHIIH B 3TOM IIpOCTpaHCTBe y,aoBJieTBOpH-

IOT COOTHOilleHIIJIM 

Rn[ f] = an, n = 0, 1, ... 

IlpiiBe,UeHHOe yTBep)K,UeHIIe IIOJIHOCTI>IO pemaeT o6paTHYIO 3a,Ua

-qy Teopiiii pauiioHaJII>HI>IX arrrrpoKCIIMaUIIH B npocTpaHCTBax CA II 

C [ -1, 1]. 06paTHM 3a,UaTia Teopiiii -IIOJIIIHOMIIaJII>H~X annpO;KCHMa

UIIH B npocTpaHCTBe cR[-1, 1] 6biJia pemena B 1938 ro.n:y c. H. BepH

mTeHHOM [1]. Ilo3)Ke [2] 3ToT pe3yJinTaT 6nm nepeneceH na rrpo

II3BOJII>HOe 6anaxOBO npocTpaHCTBO. B 1967 ro.n:y E. n. llorr)KeHKO 

[3] nocTaBIIJI o6paTHyiO 3a,n:aTiy Teopnn paunonarri>HhlX annpoKciiMa

un:ll II llOJiy-qiiJI ~aCTJ!TIHOe. pemeime: ,UJI& JII060ft ,n:onyCTIIMOi'I llCCITe

-,UOBaTeJII>HOCTII{an}~=O cymecTByeT T~a& I!JYHKUII& f E CR[O, 21r) 
(CR[-l, 1]), TITO 

Rg .. [f] =an, n = 0, 1, ... 

~
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B 1994 ro.ny A. A. IIeKapcKHii (4] .noKaJarr crre.nyromee yi'nep:tK.nemre: 

,nmi JII060H .IJ:OIIYCTIIMOH IIOCJIC.D:OBaTCJibHOCTII { an}~=O' an > an.+ I, cy

IUCCTBJCT TaKaJI $JHKD:II.H f E C (-1, 1], 'ITO 

Rn(!] = an, n = 0, 1, ... 

B Moeii pa6oTe (5] 6hlrro rrorry'IeHo crre.nyromee qacTII'IHoe pemcmre: 

.IJ:JI.H mo6oii .IJ:OIIYCTIIMOH IIOCJIC.IJ:OBaTe;tbHOCTII { aiz}~=O' an > an.+ I, cy

IUCCTBJCT TaKaJI «l>YHKD:II.H f E CA, 'ITO 

Rn(f]=an, n=0,1, ... 

lloKa3aTeJibCTBO TeopeMhl rrpoii3Be.neM .nmr npocTpaHCTBa CA. B 

crry'Iae rrpocTpaHCTBa C [ -1, 1] HJ:IKHO nocrroJib30BaTbC.H KOHCTPYKD:II

eii A. A. IIeKapcKo~o (4]. lloKa3aTeJibCTBY TeopeMhl npe.nnomrreM He

CKOJibKO rreMM. Bne.neM ncrroMoraTeJibHhle KOHcTpyKD:IIII. B ciirry co

oTHomeHII.H Rn( A: !] = A · Rn( !], A > 0~ MO:IKHO C'IIITaTb ao = 1. 
IIoJIO:IKIIM a_1 := -1. 06o3Ha'IIIM ~aTI = an-1 - an 2: 0, n = 0, 1, 
2, .... CIIMBOJIOM 'l1 o6oJHa'IIIM MHO:JKecTBO Tex HaTyparrbHbiX 'IIICC;ri 

n E { 1, ... }, .D:JI.H KOTOphlX IIMCIOT MCCTO COOTHOillCHII.H ~an+ a11 > 0. 
06o3Ha'IIIM 

Y = { n E 'l1: ~an> 0 }, 

a 3JICMCHThl 3TOTO MHO:IKCCTBa 6y,neM ,0603Ha'IaTb nk, k = 1, 2, ... , 
rrpii'ICM nk > nk+l· Pa3o6beM MHO:JKCCTBO Y Ha .nna rro.nMHO:JKecTBa. 

qiicrro n 6yneM Ha3hlBaTb o6hl'IHbiM, ecrrii ~an-1 > 0. MHo:JKeCTBO 

o6hi'IHhlX 'IIICCJI 6y.neM o6o3Ha'IaTb y+. Bee OCTaJibHhlC 'IIICJia MHO:JKe

CTBa Y 6y.neM Ha3hlBaTb pacmiipeHHbiMII II o6o3Ha'IaTb Y 0 = Y\ y+. 
IIorro:JKIIM 

~an1 ·- --, Enl ;- 2 { 
~ank} 

Enk := min Enk-I, - 2- ' k > 1, nk E Y. 

3aMCTIIM, 'ITO CCJIII nk .HBJI.HCTC.H pacmiipCHHhlM 'IIICJIOM, TO IIMCCT 

MCCTO HepaBCHCTBO nk - nk-1 > 1, r,ne ,nouycKaCTC.H 3Ha'ICHIIC k = 0 
II C'IIITaeTcx, 'ITO n_1 := 0. IIorro:JKIIM 

Enk · 
En := 2nk-n' Uk-l < n < nk. 
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Crre.nyroiUIIe .nne JICMMhl conep:tKaTc.H B pa6oTe (5]. 

JlEl\fMA 1. ]!JIJI liOCTpoeHHOII )'I\a3aHHbDI o6pa3D:II rroc:IeJIOBa

TeJibHOCTII { En}nE'f cymecTnyeT Tal\a.H cTporo Bo3pacTaiOIUaH noc.7e

JIOBaTeJibHOCTb { CTn }nE'f llOJIO:iKIITeJibHblX qnceJI, 'ITO 

i) 
s-1 
" , CTj 1 
L...- <-<=-
j=l Us - CTj 4 ~ . ., 

IIorro:JKIIM 

CTnZ + 1 - CTu 

Wn(z) = {1 _ u
11

);; + C171 

(n = 1- CT71 + CT71 i 

CTn + (1- u,)i' 

ii) 2: u., 1 -
' (1 <-::;, •. 

J>s j-Us 4 . 

k 

Nk(z) = IT Wj(::}, 
j=l 

Aks = lmNk((s). 

JlEMMA 2. HMeiOT MecTo cooTHOIIIeHII.H 

. 1 
z) IAksl < ZE8 , k < s, ii) IAks - ( ~l)s I < ~ Es, J.~ 2: S. 

CnMBOJIOM B o6o3Ha'IHM crre.nyromee 6aHaxono npocTpaHCTBo To

'ICK i =(to,.,., tm, ... ), m = n- 1, n E 'll. Ecmr n~. E Y 0 , To 

norraraeM tm = 2-(nk-mlt11k, rne nk-I < m < nb nk-I E Y, .nonyc

KaeTc.H 3Ha'IeHIIe k = 0 II C'IIITaeTc.H, 'ITO n_r := 0. C'IIITaeM B 
IIpOCTpaHCTBOM orpaHII'ICHHhlX IIOCJI('.IJ:OBa TCJibHOCTeii ( IIO IIH.D:eKCali.I 

n E Y). CnMBOJIOM IC o6o3Ha'IIIM BhliiYKJihlH KOMIIaKT B B, rroKoopnn

HaTHO Ja.nanaeMhlH HepaBeHCTBaMII 0 $ tn-l $ E11 , u E Y. l\.a:JK.ll01IY 

t = (to, ... ) .E IC rrocTaBIIM B cooTBCTCTBIIe «PYHKD:IIIO 

ft(z) =~On· (~an+ ~tn) 1\Iu(z), J: - { 1, II E y+ 
Un- 1 

2• 1z E W\ y+ 

JlEMMA 3. llycTb KOMIIJICKCHbic •nrcna Fj panHm.rC.'pHo no j orpa
HII'ICHbi no MOJIYJIIO: IFil $ A. llycTb nk E Y0, 1lk-I < m < nk. 

Tor Jia IIMeiOT MCCTO HepaneHcTna 

~j~ 6j · ( ~aj + ~fj) Fj I$ A· (~aj,+ t 111_i- t,..). 

:J 



IIoKA3ATEJihCTBO. 06oJHaqnM 

I 7lk I 
I = iE. Dj · ( ~ai + ~ti) Fi . 

3aMCTHM, qTQ IIpH j > nk-1 + 1 HMCCT MCCTO paBCHCTBO 

At. _ -t. _ ? -(nk-j+1lt _ ? -(nk-i)t u J - J-1 - ~ nk - ~ nk-1' 

Enk+1 :::; Enk :::; ~ank - ink, ' . . 
n BblllOJIHCHO COOTHomemie ~ank + ~tnk ~ 0. TaKIIM o6pa30M, 

1 I nk-1 I I = - · tm-1 Fm- tm Fm + _L ~tj Fj + ( ~ank +~ink) Fnk :::; 
2 J=m 

A [ nk-1 , ] < - · tm-1 + tm + L l~tjj + ~ank +~ink = 
2 . j=m+1 

A [ nk-1 - . t + 2 -(nk-m)t + "' 2 -(nk-j+l)t + 
2 m-1 nk L... nk 

j=m+1~ 

+~ank + 2 - 1
tnk - ink] = 

- ~. [tnk ·2-~k (2m+2m+ ... +2nk-1) + 

+~ank + tm-1 -ink] = 

- ~ · [tnk + ~ank + tm-1 -ink] · 

:::; ~ · [Enk+1 + ~ank + tm-1 -ink] :::; A· ( ~ank + tm-1 -ink) 

JleMMa .n:oKaJaHa. 

McrroJib~y.a TOJibKo qTo .n:oKa3aHHoe yTBepiK.n:emie, HeCJIOiKHO rrpo

ITJBCcTH LI:OKaJaTeJibCTBO oqepe.D:HOll JieMMhl, II3HaqaJibHO co.n:epiKaru:e
eca B pa6oTe [5]. 
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JlEMMA 4. Ilpn Bcex t E K II s E '11 IIMeiOT MecTo HepaBeHCTBa 

( -1t Imft((s) > as-1 + is-1- Es > 0. 

BhlqncrrnM ToqHoe 3HaqeHne MIIHIIMJMa TaKIIX BhlpaiKeHIIii. 

JlEMMA 5. IIycTb n + 1 E .'11, Tor.aa IIMeeT MeCTO paBeHCTBo 

min ( ak-1 + tk-1- Ek) =an+ in- En+1· 1$k$n+1 

L!OKA3ATEJibCTBO. llocTaToqHo IIOKa3aTb, qTo BhlpaiKeHITe 

I' = ( ak-1 + tk-1 - Ek) - ( ak + tk - Ek+1) 

.aBJI.HeTd: HeoTpnuaTeJibHhlM. IIeperrnmeM ero B crre.n:yrorueM BII.n:e 

I' = Aak + tk-1 - Ek + Ek+I - tk. 

PaccMoTpiiM crry-qaiJ: ~ak > 0. HarroMHIIM, '<ITO B cnrry BBe.n:eHHhlX 

orrpe.n:erreHni! 

Tor.n:a 

~ak 
0 :::; tk :::; Ek+I :::; Ek :::; -

2
-. 

I' ~ ~ak + 0 - Ek + 0 > 0. 
) 

Terrepb paccMoTpiiM crryqaiJ: ~ak = 0. Crre.n:oBaTeJibHo, 

tk = 2 tk-1 1 Ek+1 = 2 Ek· 

TaKIIM o6pa3oM, 

I' = tk-1 ....: Ck + 2 Ck -'- 2 tk-l = Ek - tk-l ~ 0. 

JleMMa .n:oKa3aHa. 

Crre.n:yrorua.a rreMMa .HBJI.HeTCli aHarroroM TeopeMhl Barrrre IIycceHa. 

lloK~3aTeJibCTBO 3;oro $aK'i'a co.n:epiKIITC.H B pa6oTe [6]; 

JlEMMA 6. IIycTb KOMIIlieKCHhle TIIICJia { Yk H~t2 
y,aoBJieTBOpHIOT 

cooTHomeHHHM !Ykl = 1, 0 <argyl < argy2 < ... < argy2n+2 < 21r. 
IIycTb IIMeiOT MecTo rrepeMeHbi 3HaKoB MHIIMOH TJacTH cjlyHKI{IIII f: 
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Im f(Yk) · lm f(Yk+I) < 0, k = 1, 2, ... , 2n + 1. Tor.aa .ami mo6oii 

pamroHaJibHOH ljlyHKQliH r crerreHn He Bb!me n BbiiiOJIHeHo cne.ayromee 

H~paBeHCTBO 

max lf(Yk)- r(yk)i > min IImf(Yk)l. 
1SkS2n+2 - 1SkS2n+2 

JlEMMA 7. IlycTb n E w, ror.aa HMeeT Mec.ro cne.ayromee Hepa-

BeHCTBO ·' 
Rn[ft] :2:: Un + fn- cn+l· 

.IlOKA3ATEJibCTBO. IIoJI02KIIM Yl = (n+l, Y2 = (n, ... , Yn+l = (t, 
Yn+2 = (I, ... , Y2n+2 = (n+l· B CIIJIY COOTHomeHII.K Mk(z) = Mk(z), 
k = 1, 2, ... , TO'IKII { Yk H~12 y.D:onrreTnopaiOT ycrroniiiO JieMMhl 6. 
3aMeTIIM, 'ITO 

lmft(Yk) = -lmft(Y2n+3-k) = -lmft((n+2-k), k = 1, 2, ... , n+l. 

IIepeMeHa 3HaKon MHIIMoii 'laCTII lmft(Yk) · lmft(Yk+I), k = 1, 2, 
... , 2n + 1, o6ecrre'liinaeTc.H rreMMoii 4. TaKIIM o6pa3oM, .D:JI.H mo6o:ff 

paD;IIOHaJibHOH <i>YHKD;IIII T CTCIICHII n B CIIJIY JICMMbi 5 IIMCCT MCCTO 

COOTHOillCHIIe 

inax l!t(Yk)- r(yk)i > min !Imft(Yk)i = 
1SkS2n+2 - 1SkS2n+2 

= min llmft((k)l = Un + tn- En+l· 
lSkSn+l 

Crre,ll;onaTeJibHo, 3Ta 2Ke ou;eHKa nepHa .D:JI.K pau;noHaJibHOH <i>YHKU:nn 

r: Rn[ft] =lift- rll· JleMMa .D:OKa3aHa. 

.IlOKA3ATEJibCTBO TeopeMhl. PaccMoTpHM HerrpepbiBHoe oTo6pa2Ke-
Hne 

( r(t) )m = (am+ tm- Rm[!t]): K -t B. 

Ecrrn r: K -t K, TO no IIpiiHU:IIIIY Illay.D:epa cymecTnyeT HCIIO.D:DII2KHM 

TO'lKa t* = r(t*) .. IIOKOOp.D:IIHaTHO 3TO 03Ha'laeT 

t:n = Urn+ t:n - Rm[ Jt] ===} Rm[ Jt] = Urn, 

'ITO H ,ll;OKa3hlBaeT TeopeMy. 
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IIpoxnne.D:eM rroKoop.D:nHaTHhle ou;eHKII. Ou:emnr cnepxy ne.TIII'IIIHY 

pau:noHaJibHoro yKJIOHeHna 

Rm[ft] ~ lift- nFm On· (~an+ flfn.) 1\fn" = 

~~~xi L On·· (~an+ ~fn) iUn(.:)l ~ 
1-l-1 n>m 

~ L (Llan + Llf71 ) = U171 + f 171 • 

n>m 

3To ,ll;aeT CJIC.D:YIOIUee HepaBeHCTBO 

0 ~ Um + tm- Rm[!t] = ( r(t) )m.· 
Ou;eHKa cmny nemi'liiHbi Rm [ ft ] 6hlrra rrponJne.D:eHa B rroc:H.'.D:HC'ii .TIPM

Me. 3To .D:aeT crre.D:yromee HepaneHcTno 

U111 + fm- Rm[ Jt] = ( r(f) )
171 
~ 'Em+l· 

TaKIIM o6pa30M, r: K -t K. Teope~m .D:OKa3aHa. 

B 3aKJIIO'leHne .H xu•Iy Bhlpa3IITb 6rraro.D:apHOCTb 'lJieHy-Koppl'CIIOH

.D:CHTY P AH, rrpo<Peccopy II. JI. Y Jib.HHony, rrpo<t>eccopy E. II. llorr-

2KCHKO, rrpo<Peccopy M. M. llb.H'leHKo, .D:OIIeHTY H. C. BH'Iecrranony 11 

rrpo<t>eccopy B. r. 3nHony 3a IIOJIC3HOe o6cy2K.D:C'HIIl'. 
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TeOpHH paUHOHaJlbHbiX annpOKCHM3UHH 
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npenpiiHT .06J.eJIHHeHHOfO HHCTHTY'fll !Uiep 

Nazar{mko M.A. 
About Solution of Converse Problem 
of Rational Approximation Theory 

Lei {an} ; =0 be a noincreasing, striving 

is proved the existence of function f e CA f 
this space the relations R Ul = a , n = 0,1, ... t · n n 

The investigation has been performed at 
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