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BOCCTAHOBJIEHUE OIIEPATOPOB PA3IEJIEHHOIT PABHOCTI
HETOYHO 3AJTAHHON IIOCJIEJOBATE/JIBHOCTIU
IO EE TIPEOBPASOBAHUIO ®YPHE

C. A. Yuyuek”

AHHOTaI_II/IH. B PAa3IUYIHBIX NPUKJIAJIHBIX 3a/la9aX YaCTO HYZKHO BOCCTAHOBUTDH KaKyIO-.TII/I6O XapakKTe-
PUCTHKY OOBEKTa 1O HEKOTOpOil mHboOpMarmyu (KaK MPaBUIO, HEMOJHOW WM HETOYHOH) O JPYTHX €ro
xapakrepucTukax. CyIecTByOT pa3InvIHbIe MOAXOAbI K PEIIEHNIO aHAJOTMYIHBIX 3a4a4. B nammoit pabore
HCIIOB30BAJICH MOIX0M, OCHOBAHHBIN Ha maesx Arapes Hukomaesmaa Komvoroposa (B paborax o n-mome-
pe‘{HI/IKa,X) 0 HAWJIYyYIIUX CpeaCTBaX HpI/I6JII/I)K€HI/I$I KOHEYHOMEPHBIMU IMMOANIPOCTPAHCTBAMMA. CyTb MeTOda
3aKJIIOYAeTCT B TOM, UTO MINeTCA HauIydIee CPeCTBO allTPOKCUMAITNH Ha [IeJIOM Kiacce. PaccmarprBaer-
cd 33393 OJHOBPEMEHHOI'0 BOCCTAHOBJIEHUA OIIEPATOPOB pa3JeleHHBIX PA3HOCTell BCeX MOPAAKOB oT 1 1o
(n—1)-ro BKIIIOUNTEIHHO HA KJIACCE TIOCIIEA0BATEIBHOCTEI C OPPAHUYIEHHON 1-0ii pa3zeIeHHOi pa3HOCThIO.
IIpu sTom mpeobpazoBanne Pyphe MAHHON MTOCJIEIOBATEIHHOCTH W3BECTHO MPUOIMIKEHHO HA HEKOTOPOM
OTpe3Ke B CpeaHeKBaApaTUIHON HOpMe. [locTpoeHo ceMefcTBO ONTUMAJIbHBIX METOJI0B BOCCTAHOBJICHWUSI.
Cpenn HaIEHHBIX METOMOB €CTh Te, KOTOPBIE HCIOIL3YIOT MUHUMAJILHYIO HH(MOPMAIMIO O IMOCIeI0BA-
TEJIBbHOCTU, TPEABAPUTEILHO <«CrJIaKUBad» e€e. HafI,I[eHO TOYHOE 3HAYUEHWE OTTUMAJJIHLHON TIOTPENTHOCTHU
BOCCTAHOBJIEHHUsI OIEPATOPOB Pa3ieIeHHbIX pasHocTeil. IIpemetbHbIM TePexXoqoM U3 MOy YeHHBIX Pe3yJib-
TaTOB BBITEKACT HEIIPEPBIBHBINA CIIy9aii.

KimoueBble cjioBa: ONTHMAJIHHOE BOCCTAHOBJIEHIE, OTIEPATOD DA3/e/IeHHON PA3HOCTH, ITpeobpa30BaHMe
Dypbe.
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1. BBenenue

BHepBbIe 3a/a9a ONTHUMAJIBHOTO BOCCTAaHOBJICHUA CbYHKL[I/IOHaJIOB ObLIa IIOCTABJIEHA

C. A. Cwmounsixkom B pabore [1]. On ke goKa3aa, YTO CPeau ONTUMAJBHBIX METOIOB BOCCTa-

HOBJICHHUA Ha BBIIIYKJ/JIOM MHOXKECTBE €CTb JuHeinblii. B O6H.[€M CJIydae MeTOJ OIITHMaJIb-

HOTO BOCCTAHOBJIEHWST JIMHEHHBIX OMEpPaTOPOB IO TPUOJMKEHHON MHMOPMAINT paspadoTaH
I'. I. Marapuiom-Unbsiessivm u K. FO. Ocumenko B pabore [2|. B mamnoit pabore paccmarpu-
BAETCs 33/[a9a OJHOBPEMEHHOTO BOCCTAHOBJ/IEHHUS OMEPATOPOB Pa3/e/IeHHBIX PA3HOCTEH pas3-
JINYHBIX MMOPSIKOB B CPETHEKBAIPATUYIHON HOPME HA KJIACCE MOCJIEeI0OBATETLHOCTEH ¢ OTpaHu-
YEeHHOU M-t pa3Ie/eHHOl PA3HOCTHIO IO HETOYHO 33 aHHOMY TpeobdpasoBanuio Pypbe camoii

IIOCJae10BaTEJIbHOCTH. Anajgornunas 3a/Ja9a BOCCTaHOBJICHHA HpOI/I3BO,HHOI71 KaKOro-ambo Io-

psizika (nam camoit yHKIMM) Ha COBOJIEBCKOM KJacce paccmarpupasach B pabore [3]. TIpe-
JIeJIBHBIM IEepexXo0M U3 IOJIy9IeHHBIX Pe3yIbTATOB BBITEKACT HEIPEPBLIBHEII CIydail, HCCIeno-
BaHHbIi B pabore [3]. OmHOBpEMEHHOE BOCCTAHOBJIEHWE DA3JEIEHHBIX PA3HOCTEN 110 HETOYHO
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3aJIaHHO# CaMOil MOC/Ie0BATEIEHOCTH PACCMATPUBAIOCH B pabote [4]. B pabore 5] usyganacs
33298 ONTUMAJJIBLHOTO BOCCTAHOBJIEHUST HEKOTOPOU (DUKCHPOBAHHON pa3/e/IeHHON Pa3HOCTH
[0 HETOYHO 33JaHHOMY peobpazoBanuio Oypbe camMoil MOC/IeI0BATETFHOCTH B PABHOMEPHOI
MeTpPUKe.

2. OcHOBHBIE IOHATUA

IIycts n € N. Ilycts Iy ,(Z), h > 0, — mpocTpaHCTBO TOCAe0BaTeNbHOCTEH & = {)} ez
12 o — (B 12\1/2 p

jez |j1® < 00, ¢ mopwoit ||z, , z) = ( >jez ) )'7. Paccmorpuy Kiace

MOCJIEIOBATETBHOCTEM

TaKuX, 4TO »

IIpeobpazoBannem Pypbe MocIeI0BATENIBHOCTH & = {Z;}jez € la n(z) aBngerca Gyukima

(Fa)(w) = Yy e 9 € Ly([—/h7/H]).
JEZ
oTlepaTopa pas/IeeH ol Pa3HOCTH MEePBOTO MOPSIKa — (YHKISA
ihw
o —xi —1
(FALz)(w) = h% %th] o iihw _ GT (Fz)(w),
j

npeobpazoanrem Pypbe omeparopa pa3aeeHHON PA3HOCTU MOPAIKA M — PYHKIUI

eihw _1\m
(Fap) @) = o pa),

Crapnrcs 3a1a49a OJHOBPEMEHHOTO ONTHMAIBHOTO BOCCTAHOBJIEHUS OMEPATOPOB BCEX Pas-
HOCTeil (A}Laz,A%x,...,Azflx) IOCTIeIOBATEILHOCTH & € #4% TPH yCIOBHH, YTO ee IIpe-
obpazosanne Pypbe Ha orpeske [—o0;0], 0 < o < 7/h, HAM W3BECTHO C TOYHOCTBHIO JI0
d: ||FCC((U) - y(w)HLQ([—O';O'D < 67 d > 0.

B kadecTBe METOJ0B BOCCTAHOBJIEHWs] PACCMOTPHM BCEBO3MOXKHBIE OTOOpaxenns p(y) =
(P1(y), 02(y), - -, 1)), (y) : La([—030]) = lop(Z), 1<k <n—1

Ob6oznaunm A = (Al, AQ, ey An—l)-

HOZpB’LLLHOCTn’bTO memoda  Ha3bIBaETCA BEJIUINHA

n—1
W FA, G, 0) = Ak — 2
e(#q ) — 5;152([70;0])7 k:lpk;H px s%(y)HzQ,h(Z)

[Fz(w)=y(@)llLy (—0:01) <O

Baeck p = (p1,02,--+,Pn-1), Pk = 0, 1 < k < n — 1, — BecoBble KOIDDUIMEHTDI, OTHO-
BpeMeHHO He paBubie (), BApbUPYS KOTOPbIE MOXKHO OTJABATH MPEANOYTEHHE 00/Iee TOTHOMY
BOCCTAHOBJIEHUIO OTIEPATOPA KAKOH-TNO0 PA3HOCTH.

HOFpeH_[HOCT])IO OIITUMAJIBHOT'O BOCCTAaHOBJICHUY HA3bIBAETCA BEJINYUNHA

E(%J” B8 5) B ®: LQ([*(ﬂ;]I)lf*)(lQ,h(Z))n e(%vh’ FA50, (‘0) ’

MeTO,Z[ 8/5, Ha KOTOPOM JOCTUTa€TCA HUXKHAA I'PaHb, HA30BEM ONMUMAAOHDBILM MEMOJOM.
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3. OcHoBHBIE PE3yJIbTAThI

[IycTts & — MOOKUTENBHBIN KOPEHDb YPaBHEHUST

rn = — | — .
Pk pkn o x
k=1 k=1

- k .
Paccmorpum obe gactn ypa,BHeHI/IH. OyuKIms y = Zzzi prprn BOrHYTA, lim, oy = 0. OyHk-

g y = Zk 1Pky (52) " r — mpgMas C MOJOKUTEIbHBIM YTJIOBBIM KO3(MDDUITHEeHTOM, TPO-
XOZSIIAsT Yepe3 HAdaJ0 KOOPAWHAT. DTO o3Havaer, uro npu x > 0 rpadukn srux QyHKIHI
UMEIOT €AMHCTBEHHYIO TOYKY HIepeCcedeHusd, T. €. JaHHOE€ YPpaBHEHUE BCErJa nMMeeT € JMHCTBEH-
HBIII KOPEHbD.

Beexem obo3Hadenmst

1

. o L . h
~ % arcsin h””;", rom < %, 4 sin” 4
o=9q" L t(w) = I we = t(o)
ho X 2n 2 R

E(#y,, F,A6) =
Bce merombr

e
)‘1+9k( )
ak(w) — )\1+)\2t"( )

0, w ¢ (—o;0),

a Ok () a1st mourn Becex w € (—0;0) YJAOBIETBOPSIIOT YCJIOBHIO

n—1
Zpktk )0k (w)]? < Aot (w) ()\1 + Aot (w) = > pktk(w)), (2

wE€ (—o;0),

~—

k=1
B KOTOPOM
= 2\ k
ZPk(g) (—5)7 oz=o,
~ —
A=<
(kR k ~
X s ()" (L=3), 0 <3,
k=1
n—1 N
k 5 n -~
> Dk (ﬂ) ) ozo,
= 4 k=
S k
n ~
> prwi™, o <o,
k=1

ABJIAIOTCA OIITHMAaJIbHBIMHA.
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4. Jloka3aTeJIbCTBO

JlokaxkeM, UTO

E(%?h,F,Z,(S) > sup ZpkHA :cHZQh (3)

z€W,,
1F2 (W)l Ly ([—0301) <O

o n o
Host moGoit nocenosarensuoctn @ € #y taKoit, 4o ||Fx(w)l|L,((~00)) < 0, 1 am1st smoboro
METO/Ia ( MMeeM

n—1 1/2 1/2
<2 ZPkHAIfszZ’h(zJ (ZPkHAk —x) + ¢(0) — (O)HlQQ,h(Z)>

k=1

n—1 n—1 12
< (zpkwm GO}, + Somel ko) - w(O)!iZ,h(z))
k=1 k=1

1/2
_ 1/2
2 Z sup pkHAﬁxHZ,h(Z) - (p(O)) < (262 (7/27}“ F A0, @)) ,

x%h,

||F1(w)||L2( o0 SO

T. €. JIjIsT JII0DOT0 MEeTOojIa,

n—1
e(Wah, FL A, 6,¢) > xES%M ;PkHA]fszZ,h(m '

1Fz ()] Ly ([~ o507y <O

U3 naHHOrO HEpaBeHCTBA C/le/yeT HEPABEeHCTBO (3).
DTO 03HAUYAET, UTO KBAJPAT MOTPEITHOCTH ONTHMAILHOTO BOCCTAHOBJIEHUS HE MEHbIIIe 3Ha-
YEHUH SKCTPEeMa/IbHOR 3a/1a4u

n—1

S Akl o mas el <L @y <5 @)
k=1

[lepeiigem K KBaIpaTy 33Ja9u 1 mpuMeHnM teopemy [Lmammepesns. 3agaqa (4) mpuHIMaeT
BU/T

m/h zhw . 1|2k 9
Zpk / ‘F:c )| dw — max, (5)
—7/h
o /b
9 ) 1 |ezhw_ |2n 9
/‘Fﬂ:(w)‘ dw < 67, o / T‘FCE )| dw < 1
- —7/h
TTostoxxum .
% arcsin (% (%) 2"), o >0,
wo = (6)

o

1
. - h k\ 308 ~
arcsin (sm o (ﬁ) 2(n ’“>), 0<a0.
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Pacemorpum cayuait o > 0. Touka xg = (25—’27 — TOYKA KACAHWA TPAMOH y = A1 + Aox u

~ -1 L3 ~ ~
byuxkuun §y = Y, — prxn (eM. puc. 1). Ilpu o > 0 B cujty MOHOTOHHOCTH (DYHKI[UH § BBITIOJI-
HSETCS JBOMHOE HEPABEHCTBO Wy > W2 > xo. DTO 03HAYALT, UTO APIyMEHT (DYHKITUH aAPKCHHYC
B pasencrse (6) we npepbimaer 1 npu o > 0.

Yy = Xl —+ Xgm
Y
Yy = /)\\Q.T
.-—"":-:1 .
y= DT
k=1
Jo
70 wi oW @/mr N

Puc. 1.
Paccmorpum mocsieoBaTeIbHOCTD (DYHKITHI Ty, (), 7T KOTOPBIX

D, w € [WO—l WO]

(Fam)(w) =
0, wé [ wo]

[Monoxxum D = §y/m. Torma

/HF.T,’m HLQ( o‘o'] / D2 dw = — = 52

1

wo— 77
Kpowme toro,
w/h wo
% / t"(w) HFxm(w)HiQ([iﬂ;ﬂ]) dw = % / t"(w)D? dw
—m/h 1

WO—E

|
=

2 “o 202n 2n hwo
&=m 4 g2y, < E ST
2 h? 2 2mwh2n

wo—+

m

Tem cambiM bDYHKIUA T, (+) gomyctumbl B 3agade (5). Cioenosarensro, npu D = §y/m 3Ha-
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YeHHe 3TOH 3aJa4Yi He MeHee BeIUYHHEI
1 n—1 /h ) 1" 1 «“o
k _ k 2
o P / £ (“)HFﬂfm(W)HLQ([fn/h,n/h])d“ o >k / t*(w) D% dw
k):l 77I'/h = wo_%
52 n—1 “o

4k o hew n=l 5292k g2k h(wo—)
- pk/ o st == dw > ) Ty :
k=1

2mh2k
wo—

m

BeJII/IqI/IHa CTOAIIad B HpaBOI/I YJaCTHU 5TOro HepaBeHCTBa HpI/I m — OO CTpeMI/ITCH K BeJINYNHE
2 n—=k
n
Zk; 1 Pk (27r)

B cayuae o < 0 o4eBugnO, 9T0 Wy < 0 <

Paccmorpum mociegoBaTeibHOCTE (DYHKITH
T (+) Takyio, 9To

D1, we€ [wy— L;wo],

(FCCm)(W): DQ) w e [0-;0-—1—%]5
0, wgé[wo—iwo]u[a;a—i—%].
Bosbmem
. h(a+ 1) -n _n_
2 — _m/ k n—k
o, e (M0 L (7).
h n
Torma
o U+%
2 2 2
/ Hme(w)HLQ([fg;JD dw = / Di dw = §°.
Amnajornano
7/h wo U+%
1 n 2 1 n 2
o / t (w)HFxm(w)HLQ([_W/hJ/hD dw = o / t"(w) D7 dw + / (w)D3 dw
—7t/h MO*% o
2n
1 2 hwo\*" D2 _h(o+d)
<— |8 = - - — s =1
o <h ST ) i (hsm 2

Takum obpazom, dYHKIUE Ty, (+) TakzKe TomycTuMbl B 3agade (5). 3HAUNT, MpH yKa3aHHBIX
BhIIe 3HaueHusX 0, D1 u Do, 3HaUeHMe 3TOH 33029 HE MEHEee BeJIMIUHbBI

7/h wo ‘7+%
Zm [ %Zm [ twptdo+ [ ¢ Dia
—7/h

_1 o
0 m

2k (o) T
h . 2sin ——5=t

ey
21 — 62w, i wﬁ
2 h n
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Bennunna, crodmasa B mpaBoil YaCTW 3TOTO HEPABEHCTBA MPU 1M — 0O CTPEMUTCH K
-1 k_
”Z wf 62 (K koo
prwa | — | — w .
7\ 27 \\n n 7
Taxum 06pa3oM, MbI TOKA3ATIH, ITO
—kN\ 1/2
n—1 52 nTk /
Z pk‘ o ) g 2 g,
k=1
1/2
ok (k o k !
Zpkwg o\ n nT+w;n , o<o.
k=1

[TocTponm onTuMasbHble MeTOABI. OnTUMaIbHbIE METOILI OyIeM MCKaTh CPeId MEeTOI0B
Buga ¢rp(y) = Agy, toe Ay @ Lo([—o0;0]) — lop(Z) — nmmeitasiii menpepbIBHBII OmepaTop,
JIeiicTBIE KOTOPOro B 0bpa3ax Pypbe mMeeT BT

E(%’}h, F,A6) >

(ethw —1)k '
Pl (w) = 4w awyw),  we (=o50),
(Ary)(w) {0’ L

pre by ag(w) € Loo((—030)), ap(w) = 0, w ¢ (—o30), 1 <k <n—1.
JL1st OIEHKW MTOTPENTHOCTH TaKUX METOJ[0B PACCMOTPHUM SKCTPEMAIHLHYIO 331y

n—1
ZpkHAZx — Ak‘yHZ,h(Z) — max,
k=1

|Fa(w) — y(w)HLQ([ig;U]) < 0, T € W'y, Y € La([—0;0]).

[Tepemmmiem Ty 3ama4dy B obpazax Pypbe:

1 m/h n—1
Gy / Zpktk(w)‘Fx(w) — ak(w)y(w)‘z dw — max,
w/h k=1
“ m/h (7)
/ |Fa(w) — y(w)|* dw < 82, % / ()| Fa(w)|* dw < 1.
- —7t/h

Ncnonb3ys mepasencrBo Kommum — ByHIKOBCKOro, mosydaem

|Fa(w) — ap(@)y(@)|* = [Fa(@)(1 — ap(w)) + ax(@)(Fa(w) — y(w)|
— 2

ar(w)r/ A

= L (Fx(w) — y(w)) +

/)\\1 /)\\2 tr (OJ)

< gr(w) (Xl\m(w) — ()] + A t"(w)\px(w)f) ,

—

1- owlw) A2 t7(w) Fo(w)
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YunteiBag yciaoBus B 3agaqe (7), mMeem

7r/h

[ et )| Par() — ()@)€ [QO) 1oy (a8? + B),

_ﬂ/hk 1

e Q(w) = SrZ prt* (w) gk ().

Ecmu [|Q() ||l pos ((—oi0)) < 1, TO 3HANEHEE 3271241 (7)

n—k

n—1 52 n N
R 52 R Z Pk <ﬂ> ) ozo,
A=+ Ay = F=1 k

2m n—1 il (k\N"F nek
n— _ ~
Zpkwa 7 |\ n T+w0” , o<o,
k=1

HE IPEBOCXOIAT )\12 + )\2 E?( o A, 6).

U3 nocsiesnero HepaBeHCTBa, CJeyeT OIeHKa CBEPXy MOTPENIHOCTH OINTHMAJIBLHOTO BOC-
craHoBsIeHUs. TeM caMbIM MeTOZbI, B KOTOPHIX ag(-), K = 1,...,n — 1, BeIOpaHbl Tak, 9ITO
Qs (—o0)) < 1, OyyT OMTHMATLHBIMY.

[oxaxewm, ato yeaosue [|Q(-)||r. ((—o:0)) < 1 SKBUBATEHTHO BBIDasKeHHIO (2) B yCIOBUI
Teopembl. veem

n—1 n—1 ~ ~ o~
A1+ At (w) ‘ M
k k 1 2
:E it (w)gr(w) = E Pt (W) | == |ag(w)— =—=

2 1
+ == .
A1 +)\2t”(w)>

[Iycrs Ok (w) = ag(w) (Xl + th”) ~ L
Torma yenosue [|Q(-)|| . ((—oi0)) < 1 9KBEBaTIEHTHO yCm0BHIO (2).
Paccemorpum dyuKIIoO

n—1

9(t) = =3 pit* + MX(oo] + Nat", € [0,4/h7].
k=1

B cuny BOTHYTOCTH | dbyurUn §y = ZZ? pex®/™ B ciydae o > G Gyaer BBIIONHATHCS HEpa-
BeHCTBO § < AL + Ao st Beex © € [0;w?] (em. pue. 1). Tak Kak w? > W2, HEPABEHCTBO
Zk:l praF/m < Nyx BBIMOMHSIETCH TIPH T € (w?; (2/h)?"]. DTO O3HAUAET HEOTPHIATETHLHOCTD
dbynkumn g(t) upn Beex t € [0,4/h?].

B ciyuae 0 < 0 npaMast y = )\gsc nepecekaer rpabuk GOYHKIME § = Y 4 pkx k/n g pou-
Ke wy, OpsaMas Y = )\1 + )\gac KacaeTcsl JaHHOU (YHKIUU B TOUKe Tg < W[, T. €. U B 3TOM
cnydae byukimsa g(t) = 0.

Takum 06pazom, B cuity HeorpuiaTeabHocTH dyHKIMY ¢(t) mpaBasi 4acTh HepaBeHCTBa (2)
HEOTPUIATETHHA.

BepxHsisi 1 HUKHSAS OINEHKN TOTPEITHOCTH COBIAJAIOT, YTO JTOKA3BIBAET ONTUMAIBLHOCTH
MeTo/Ia.

IIycts #54(R) = {f(-) € La(R) : f» D € LAC(R), f™(:) € Ly(R)} — cobomesckoe
npocrpanctso, rae LAC(R) — muoxkecTBO (DyHKIMIT, aGCOIIOTHO HENPEPHIBHLIX HA KAXKJIOM
KOHEYHOM OTpe3Ke. PaccMoTpuM Kjace (pyHKITHi

W3(R) = {1() € 1) [FPO) ) <1 (FAE) € L)},
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rae (Ff)(-) — mpeobpazosanne @ypbe byukimu f. Bygem cumrars, uro mgana (yHKIus
y(-) € La([~0;0]) raas, aro [[(Ff)(-) — y()lLy(=0i0]) < 0, TAC 0 > 0 — 3a7aHHAs BejH-
YMHA TOTPEITHOCTH.
Bamerum, uro, B npemesne npu h — 0 k- pazgeneHHas PasHOCTh MOCIEIOBATETLHOCTH
T € Wy, IepexonuT B MponsBoHyto k-ro mopsika bynknmn f(-) € WH(R),
1

_L — 3(k—n)

. t( ) ) i ) i 52 2n ”Zl k 2(k—n)

mt(w) = w 1m Wy = 1m = -— — .
T h50 7 o hﬁOU 2 k_lpkn

He 060cHOBBIBasi CTPOrO MpeieTbHBI epexos, MPUBEeIeM Pe3yIbTaT, KOTOPHBIi MoIydaeT-
Csl C MOMOIIBIO TAKOTO Mepexosa (ITOT pe3y/abraT MOMKET OBITh MOJIyYeH U HEIOCDPEe/CTBEeH-
HO, WCIOJIB3Ysl Ty K€ CXEMY PACCY’KJIeHHil): MOTPEIIHOCTb OJHOBPEMEHHOTO ONTHMAILHO-
r0 BOCCTAHOBJIEHUsI MPOM3BOMHBIX Beex mopsaxos (D1f(), D2f(-), ..., D" L1f(.)) byukmun
7() € Wi(R) pasna

E(W3(R), F,D,8) = lim E(#3),, F,A.6)

1 i 1/2 1 1 2(k—n)
n— n—k — = n— —n
82 [k —k - 62\ k
( > pkg%(ﬁ (E) hto 2")) , o< (ﬁ) (Z pk‘ﬁ) ;
k=1 k=1

e D = (DY, D% ..., D" 1).
Bce meromnl

% - (F l(ak(w)y(w)))(k), we (—0;0),
Pr(y) = {0’ T
rie i
o) = | Tt wE(-ai0)
0, w ¢ (—o;0),

a Ok () mas mouTn BCex w € (—0; 0) YAOBJIETBOPSIOT YCJIOBHUIO

n—1 n—1

2 A~ A~ o~ o~
E Pew? |0k (w)]” < A Aow®” <)\1 + Aow?™ — § pkw2k> ;
k=1

B KOTOPOM
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ABJIAIOTCA OIITUMAaJIbHBIMU, U IIPDKU

1, k=,

b= 0, k#r

MBI TIOJTY9aeM pe3y/IbTaT, AHAJOTHIHBIN Pe3yIbTaTy, MOy IeHHOMY IPU BOCCTAHOBICHUN IIPO-
u3BOIHOM (DyHKIMN nopsijika r B pabore [3].

3AMEYAHUE 1. Eciu npeobpazosanne Pypbe MOCIEI0BATEIHHOCTA C OTPAHUYEHHON N-it
pas/ie/IeHHOll PA3HOCTHIO Ha OTPe3Ke [—0; 0| M3BECTHO NPUOJINIKEHHO, TO C YBEJINIEHUEM I10-
JIYJJTAHBL OTPe3Ka 0 MOTPEITHOCTD ONTHMAIBHOTO BOCCTAHOBJIEHNS YMEHBIIAETC s, HO JIUIIH JI0
ONPEJIEIEHHOTO MPEJIEIa: IPU 0 2> 0 3Ta NOTPENTHOCTH MOCTOSTHHA, T. €. 34 TPEJIETaMI OTPE3Ka
[—0; 0| urdopmaiua o npeobpazoBann Pypbe MOCTETOBATETLHOCTH U3 JAHHOIO KJIACCA HE
Hy’KHA.
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Unuchek S. A.% Optimal Recovery of the Operators of the Divided Difference of the
Inaccurately Given Sequence by the Fourier Transform, Viadikavkaz Mathematical Journal,
2018, vol. 20, no. 2, pp. 94-104 (in Russian). DOI: 10.23671/VNC.2018.3.18033.

Abstract. In various applications, it is often necessary to reconstruct some characteristic of an object
from some information (usually incomplete or inaccurate) about its other characteristics. There are various
approaches to solving similar problems. In this paper, we used an approach based on the ideas of Andrei
Nikolaevich Kolmogorov concerning the best means of approximation by finite-dimensional subspaces. The
essence of the method lies in the fact that the best means of approximation on the whole class is sought. We
consider the problem of simultaneous recovery of operators of divided differences of a sequence of all orders
from 1 to (n—1)th inclusive, in a class of sequences with bounded nth divided difference. The Fourier transform
of this sequence is known inaccurately at a certain interval sequence in the mean square norm. A family of
optimal recovery methods is constructed. Among the methods found are those that use minimal sequence
information, pre-smoothing it. The exact value of the optimal error of recovering divided-difference operators
is found. The passage to the limit from the obtained results implies a continuous case.
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