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HEOHHEAEJIEHHOCTDb 3HAHUA OH OHBEKTE N
TOYHOCTHb METOA0B EI'O BOCCTAHOBJIEHNUA

O6cyxk TaeTcs OWH TOAXOM K 3ajade OMTHMATBLHOTO BOCCTAHOBIIE-
Hiusg (pYHKIMOHAJOB U ONEPATOPOB Ha KJaaccax (PYHKIUN B yCJIOBH-
AX HeOoMpeNeleHHOCTH 3HAHUA O caMnuX (QYHKINAX. BO3MOXKHOCTH
JaHHOT'O TIOAXO0Ma AeMOHCTPUPYIOTCA Ha pAde TpuMepoB. B kon-
Ile CTAaTbU TPUBOIUTCA OANH OOIMNNA Pe3yabTaT 06 ONTUMAJIBLHOM
BOCCTAHOBJAEHNN JUHENHBIX (QYHKIIMOHAIOB.

1. BBEIEHUE

Muorue cTOpOHBI MPaKTUIECKON AEATEILHOCTH 9YeIOBEKA CBA3AHDI
C TeM, 9YTO eMy HPUXOAUTCA CYIUTH 00 M3y9aeMbiX 00hLEeKTax Mo He-
noaHol u/mian Herodnon uudopmaruu o Hux. o rakon wndopmanumn
TOYHO BOCCTAHOBUTH OOBEKT, KaK IPABUIO, HEBO3ZMOKHO: BOZHUKAET
HEKOTOpas Heonpedeiennocmps OOBIYMHO B BIIe HEKOTOPON 0OJaCTH, T1e
00BEKT MOKET Hax0o U Thes. HOr 1a py yTOIHEHNT TCX0 THOU HH(MOP-
Mallii MOXKHO Bce Oimke u OImKe MPUOIMKATHLCS K Heln (B DTOM
cliydae MOXKHO CINTaTh, 9T0 O0BEKT “NosHaBaeM” ), HO “HeHa’ »Tou
MO3HABAEMOCTH HEPEIKO OKa3bIBACTCA HETIOMEPHO GOIBIION.

[lonrroe Bpemsa camranoch, 9ro “Mup mosmaBaem”, HO celdac Kak-
TO Ha >TOM He HAcTawBalT, MO0 ObLLIN OOHAPYIKEHLI MPUHIHITHAI -
Hble TPAHUIbI TO3HABAEMOCTH (B MaTeMATHIECKON JOTMKe, B KBAHTO-
Boll Mexanuke 1 T.m.). C APYroll CTOPOHBI, €CIU NMeeTCs KaKas-To
nHMOPMAIN, TO BO3ZHUKAET JKeJaHne MaKCHMATIbHO CY3UThL DDaHUIIbI
HEOIPeICICHHOCTI N3Y9aeMOTr0o 00HEKTa, MAKCHMAILHO TTOJHO UCTONb-
30BaB 5Ty uHpopmalino. /Lis 5Toro mpuMeHseTCs Te Wil WHbE Memo-
dol 60ccmanosaenus 06bEKTa o TOW WHPOPMAIHH, KOTOpas HaXO T~
cA B HallleM paclopsKeHnu. Kcaum MeTon BOCCTaHOBICHUS OYepInBaeT
PAHUILL IS 06BEKTa, COBIAMAIOIINE ¢ MEPOH €TI0 HeOlpeIeJeHHOCTI
IpU JaHHON HH(OPMAIINN, MOKHO TOBOPUTH 06 ONTUMAILHOCTH JTaH-
HOT'O MeTO/la BOCCTAHOBICHIIA.

Angpes ukoraesuaa Koamoroposa Ha mpoTAKEHNN BCEH M0 TBOP-
YeCKOW KU3HU 3aHUMaJl TON00HBIE BOMPOCHI, W OH TaK WIH WHade
CTATKUBAJICA C HUMI B CBOEH HAy9IHOW JeATETbHOCTH (B TEOpUN Be-
pOATHOCTEH, B TeOpu: WHPOPMAIUHE, B TEOPUHN CTPEALOBI U MHOIHX

Pa6ora Bbimognena mpu (uHAHCOBOU Toxaepkke Poccuiickoro domga dyH-
JaMeHTaIbHBIX nccaefoBanmil (rparTel Ne00-15-96109, Ne02-01-39012 u N02-01-
00386), mporpammer “YuusepcureTsl Poccun” (YP.04.03.013), a Takxke npu mno-
nepxke U.S. CRDF — R.F. Ministry of Education Award VZ-010-0.
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Apyrux Bompocax). Ilsan BBeqeHHBIX UM BeXmdnH (CKamkeM, -eMKOCTh
W £-DHTPOINS) ABIAOTCA XapaKTePUCTUKAMI Mep HEOpeIeleHHOCTH,
a ero pe3yIbTAaThl M0 DKCTPAMONAINN CIYIalHbIX TPOIEeCCOB MPUBEIN
K COOTBETCTBYIOIINM ONTUMATbHLIM MeTonaM BOCCTAHOBICHNS.

B nammon pabore mis I0CTATOYHO HMIMPOKOTO KJiacca 3a1ad (BIOJ-
He eCTECTBEHHBIX € TOYKN 3PEHNs MPUIOKEHNN) BBOJUTCA MTOHATIE
ONTUMATbHOCTH METO/1a BOCCTAHOBICHNS 110 PA3IUYHOIO poaa WHQPOP-
maruu. [IToT moaxon neMoHCTpUpPYeTCs Ha psijle TPUMEPOB, HOCAIINX
WILTIOCTPATUBHBIN XapaKTep W TMPU3BAHHLIX MOKa3aTh pasnoobpasmne
3a,/1a9, OXBATHLIBAEMBIX TIPEIaraeMOl MTOCTAHOBKOM.

2. TIOCTAHOBKA 3AJTAY

O61mtast mocTanoBKa MpobIeM HeOTpeeleHHOCTH U BOCCTAHOBIEHN,
06CY K TaeMbIX 3/1€Ch, 3aKII09aeTCA B ONPEIeIeHNN 3HAYCHIN 3a JaHHO-
ro QpyHKInoHata WIN OmepaTopa Ha HEKOTOPHIX GpyHKImax. 06 >Tux
QYHKIUAX MBI pacmoraraem AByMs TunaMmu nadopmarnnn. O nun u3 aux
— “rrobaabHBI, XapaKTepn3yeT KiacC (GpyHKINHA, KOTOPhIE TOILKO
W MOTYT BCTPETHUTHCA; APYTOH — “JOKaXbHbI (WHIWBI Y albHbI),
CBABAHHON € XapaKTepusaluell oTAeTbHON (PpyHKIIH. Kiracchl 0ObLIIHO
CBABLIBAIOT CO CBOMCTBAMU DJIAJKOCTH WM aHATATHIHOCTH BXOIATINX
B uux pyuknnu. Jlokarbuas nudopMarms 066ITHO COCTOUT B TOM, 9TO
HCCAeIOBATENO OKA3BIBACTCA JOCTYIMHLIMI HEKOTOPhIE XapaKTePUCTH-
K (PYHKIAN (HAIPUMep, ee 3HAYeHUs B OTJAENbHBIX TOYKaX, MOMEHTHI,
koo PutmenTir Pyphe man Tennopa, mpeobpaszoBanne Pypre u T. 1. ).
[ITa nrgopmanms MOKeT 3aJaBaThLCA TOYHO WIN ¢ oimoKamu. [1o orum
JIBYM THITaM THMOPMAIINN U TPOU3BOAUTCA ONCHKa HEONPEIeJeHHOCTI
sHaveHns (pyHKIMOHAAa WINH OHepaTopa W CTPOUTCA METOH ero BOC-
cranoBienus. [lepexoanm K TOYHBIM (POPMYIHPOBKAM.

[ycts 3agano muoxecrBo (kracc) C uw orobpaxenme f: C — 7,
rje (Z,d) — meTpudeckoe mpocTpancTBo. [IpuHagiexnocTs sremMen-
Ta Kaaccy (' coctaBiuser “raobarbiyio’ undopmainio o nem. Kpome
TOTO, O CAMOM DJIEeMeHTe UMeeTCs “NoKaTbHas (WHIMBIIyarbHas) mH-
bopMaris, cocToAlas B TOM, YTO M3BECTHO oTOOpaxkenne (BooOIme
TOBOPA, MHOT'O3HAYHOE, 9TO COOTBETCTBYET WH(POPMAINH, 3aTaHHON
wetowno) F: C' — Y, rae Y — nexoropoe Muoxecto. OTobpaxerie
F mazoBeM un@opmayuonmsblm onepamopom.

3afada COCTOUT B TOM, ITOOBI 60CCMAKO6UMb 1O 602MONCHOCTU
nauayuwum cnocobom snavenue f(x), x € C, no undopmayuu y €

[IpumepamMu MOrYT CIYKHTHL 3a4addl O BOCCTAHOBICHNUN 3HAYCHUA
(DYHKIINN B HEKOTOPOU TOYKE IO €€ 3Ha9eHUAM B APYTIUX TOYKAX WIN
o ee koodppurnimenram Pypbe, win 3anada 0 BOCCTAHOBICHUN WHTE-
rpaja oT (PYHKIUH, UIK €€ TPOU3BOJHON B OTAEILHON TOYKE, WIH BOC-
CTAHOBJICHUN CaMOU (PYHKIINN IO TOHU K€ WIN KaKOW-TO MWHOU WHMOP-
Malli.
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[Mostcamm cMBICT, KOTOpPBIE MBI BKJIAbLIBAEM B CIOBa “BOCCTAHOBUTD
10 BOBMOYKHOCTHU HAWIYHIIUM CTIOCOH0M .

Jlio6oe orobpaxkenne m: F(C) — Z nasoBeMm memodom 60ccmano-
saenuA. 1lorperHocThi0 TAaKOro MeToJa Ha30BEM BEIUYMHY

e(f/,C,F,m) = sup  d(f(x),m(y)),
zeC, yeF (z)

a noepewnocms onmumaibno2o soccemanosaenus (f na C mo F), Ko-
Topyto obosmadum F(f,C, F), onpenernM Kak 3Hadenne cJeyTorien
DKCTPEMATLHON 3aatvn:

infe(f,C, F,m), (1)

rje HIDKHAA TIpaHb OepeTca 110 BCEBO3MOXKHBLIM OTOOPaKEeHIIM
m: F(C) — Z. Meton m, Ha KOTOPOM JOCTUTAETCA HUKHAA TPAHb
B (1), maswiBaeTca onmumatbnbli memodom soccmanosaenus. Moxer
OKa3aThCA, ITO MMEETCA BO3MOKHOCTH MCHOAL30BAThH Pa3IidHble TH-
bl MHPOPMAIU, T. €. MBI pacliofaraeM CeMeNcTBOM MH(OPMAINOH-
HBIX oTOOpaxkeHuin JF, W Toraa 1moj 3agadel 0 BBIOOpE ONTHMaILHON
mH(pOpPMAaIIN TOHIMAETCA 3a4ada O HaX0XK JeHNN BeImInHbI

E(f.C.F) = inf B(f,C,F).

Bnepsrle nocranoBka 3ajadnm ONTUMalbHOIO BOCCTAHOBAEHUA I1O-
apurack B pabore Cmomsxa [1] mua caydas, xkorga C — BBIIYKIOE U
ypasroBetierinoe (T.e. C' = aC mis Bcex o Takux, 9ro |a| = 1) mon-
MHOZKECTBO BEKTOPHOI'O TIpocTpaHcTBa X, Y — KOHETHOMEPHOE BEK-
TOpPHOE MTPOCTPAHCTBO, [ — aunennbin pyukmuonar na X n F: X — Y
— aunennoe oTobpaxkenue. CMOIAK OKa3ald, 9TO B DTOM CIydae Cpean
ONTUMaIbLHBIX METOJOB eCTh JUHeNHbIN. Brocaencreum mpobiemar-
Ka, CBA3aHHad C ONTHMaIbHBIM BOCCTAHOBIEHNEM Pa3BUBatach JOCTa-
Touno maTeHcuBHO (cM. [2]-[7]). IlesyapTaTsl, oTHOCAIIMECS K KPYTY
BOIIPOCOB, PACCMaTPUBACMBLIX B JaHHOW paboTe, MOXKHO HauTu B [8]-
[10], rae, B 9acTHOCTH, COMEPKATC pasdudHble 060OIIEHNA GOIbITNH-
CTBa M3 TEX MPUMEPOB, KOTOPbIE 0OCY K AAIOTCA HIKE.

3. IIPUMEPHI

1. BoccraHoBiienne 3HaYeHUsA PpYHKIUMN B TOYKe 110 €€ 3Ha-
YeHUAM B Apyrux Toukax. O6ozmatum wepes WL ([—1,1]) xaracc
BEIeCTBEHHLIX (PYHKINHN (), onpeiereHnbx Ha orpeske [—1, 1], a6-
COMFOTHO HEIPEPBIBHBLIX U YIOBIETBOPSIONIYIO YCIOBIIO

|2'(t)] <1, mas mournm Beex ¢ € [—1,1].

[Mycty —1 < ¢ < ... < t, < 1. llacemoTpuMm 3aga4vy ONTHMATbHO-
ro BoccranoBaenus suadenns dpymnkmun z(-) € WL ([—1,1]) B Touxe
T € [—1,1] no ee znavenusm B nabope Touexk ¢ = ({1,...,t,). B co-

oTBeTcTBHU ¢ obmmenl moctanoskol 3aeck O = WL ([—1,1]), 7 = R,

fla(-))=a(r), Y =R"u Fr: C =Y, Fre(:) = (2(t1), ... ,2(t,)).
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B kadecTBe MeETONOB BOCCTAHOBIEHUS PaCCMaTPUBAIOTCA BCEBO3-
Moxuble (ynkmnun m: R® — R. [lorpemnocts manHOoro meroga m
eCcTh BeIndnHa

e(a(r), Wo([=L1), Fpm) = supfa(r) — m(Fe(-)].
z()EWL([-1,1])
a MOT'PEITHOCTb ONTUMATHLHOT'O BOCCTAHOBIEHUS — BeIUYNHA

E(l‘(T), Wolo([_lv 1])7 Ff) = m:iﬂg,f_)RE(x(T)v Wolo([_lv 1])7 F{,m)-

[aitgem 5Ty BeIMIUHY, a TaK&Ke ONTHMAILHBII METO] BOCCTAHOBICHIIA.

O6osmadnm depes o) — OMMKaNIIyio K ¢ TOUKY W3 MHOKECTBA
{t1,... ;1o } (B caydae, ecim t tekUT HOCepenute MexX 1y t; u t;11, 6y 1eM
cauTaTh A onpenerennoct aft) = t;). lloaoxnm

z(t) = |t = of)].
Ouesunno, aro z(-) € WL([-1,1]), —2(-) € WL([-1,1]) u F5z(:) =
Fi(=2(+)) = 0. [last mo6oro MeToma m nMeeMm
22(7) < |2(7) —m(0)|+|=2(r) —=m(0)] < 2e(a(r), W ([-1,1]), Fr,m).
OTkyna
E(Q?(T), Wolo([_lv 1])7 Ff) > 3}\(7')

Hycts aft) = tp 1 < k < n. Oupegernm MeTon m paBeHCTBOM
m(y) = vk, ¥y = (Y1,--- ya). Torga gua moGoit pynkumm x(-) €
W2 ([—1,1]) umeem

o(r) — A Fa (D] = () — a(t4)] < I — t4] = 5(7).
CaemoBaTernbHo,
E(x(r), We([=1.1]), Fy) = Z(7),

a MeTof
() = x(a(7))
ABIACTCSA ONTUMATLHBIM METONOM BOCCTAHOBICHMUS.

2. BoccranoBrenne uHTerpaia or GYHKIUHU [0 €€ 3HaYe-
HUAM B OT/AeJbHBIX To4kax. /s Toro xke xmacca WL ([—1,1]) u
TOro ke MHPOPMAMOHHOrO onepaTopa [y paccMOTpUM Teneph 3a1a-
4y ONTUMAILHOI'O BOCCTAHOBICHUS 3HAYCHUA MHTErPATa

I2() = /_1 (t)dt.

1
B xadecTBe MeTONOB BoccTaHOBIEH N OY €M MTO-TIPEKHEMY PacCMaTpPU-
BaTh BceBoaMoxmHble pyuknmm m: R — R. 3xecs 3amata onrumMarn-
HOI'O BOCCTAQHOBJEHWS COCTOUT B HAXOMXKJEHUN BETUYUHBLI

/_ x(t) dt — m(Frx(+))

1

BULWL-L1)), F) = inf sup

m: RP—R o(-)eWL ([-1,1])

1 OIITUMAJbHOI'O M€TOda BOCCTAaHOBJCHIA ﬁlo, Ha KOTOPOM NOCTUT a-
€TCA HUXKHAA I'paHb B 9TOM paBEHCTBE.
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Coxpansisn obozHadenns s PYHKINNA Z(-) W3 TPEIbI AYIIEro mpuMe-
pa, moaxyydaeM, UYTO JJs Ji000ro MeToda m

2/_11 2(t)dt < ‘/_llf(t)dt—m(())‘ + ‘/_1(—§(t))dt—m(0)‘

<2 sup
e(EWL([-1,1])

/_lx(t) dt — m(th(-))‘.

Tem caMbIM
1

E([,Wjo([—l,l]),Ft)z/ z(t)dt.

-1
C apyrom CTOPOHBI, TOJOKUB

)= [ v,

1

rie
t t
p, —1<t<at
ti— ti ti ti i
g(t) = dy, T ol ey e
tn— —I_tn
Yns 712 <t<1,

npu Beex 2(+) € WL([—1,1]) 6yaem nveTn

‘/_l z(t)dt — mo(th(.))‘ = ‘/_ll(x(t) - x(a(t)))dt‘

| g/_11|t—oz(t)|dt:/_11§(t)dt.

CaemoBaTernbHo,

1

E([,Wjo([—l,l]),Ft):/ 2(t)dt

-1

/_ () dt ~ o Fre(-))

1
n—1
ty + 19 tiyr — 151 lpo1 + 1,
- (B e (1= B
]:

— ONTUMAJIBLHBIN METON BOCCTAHOBIECHTS.
Ecam B mHammx BO3MOXKHOCTAX BHIOMpPATh CUCTEMY TodeK § =
(t1,...,ts), B KOTOPBIX OYAYT M3MePATLC 3HadeHus Py x(-) €
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WL ([—1,1]) (unade roBops, ecTh BO3MOKHOCTH BHIGOpA MCXOMHON HH-
bopMarn), TO €CTECTBEHHO BLIOPATH DT TOYKHU Tak, ITOOBI BeJN-
anna E(I, WL ([—1,1]), ;) 6p11a o BosmoxkHOCTH MeHbIe. [leTpynro
ybemmnThCA, 9TO

inf B(LWL(-1,1]), F) =
f n
a ONTUMAaIbHbIe TOYKH (T. €. TOIKN, Ha KOTOPBIX TOCTUTAETCS HITKHSIS
I'patb) TaKOBBI
~ 2 —1
tj:—1+T, 7=1,...,n.

B paccmoTpennbix Bhilie npuMepax mHpOpMalna o (PYyHKIUI XOTH 1
ObLIa HEMmoJHON, HO 3ajaBaiach TOo49HO. lleanbno, mobas mexoaHas nH-
popManusa conepKuT Ty WM MHYIO TorpemHocTh. /larbhenmme npu-
MEpPBI MOCBAIIEHBI CIydadM, KOTla HHpopMalua o (PyHKINAX 3a,1aeTCs
C HEKOTOPOU OINOKOM.

3. BoccraHoBieHue NpousBogHON (PYHKIUHA B TOYKE IO
NPUGINKEHHLIM 3HA4YeHUAM B APYrux Todkax. O6ozmadnm de-
pes W2 ([—1,1]) MmuoxecTBO pyHKUMiT (-), ONpeneIeHHbBIX Ha OTpe3-
ke [—1,1], mas xoropwix z'() € WL([-1,1]). Mycts mas pywxunm
z(-) € W2 ([—1,1]) uzecTnbl npubamkennsie 3nadenns x(—h) u x(h),
0 < h < 1. TpebyeTcsa BOCCTaHOBHTEH ONTUMAaIbLHLIM 0Opa3oM 3Ha9eHIe
2'(0). Hyaem caurars, 9ro aus Kaxaoi yukmun z(-) € W2 ([—1,1])
HaM M3BECTHDBI 3HAYEHUA T_| U Ty TakWue, 9TO

rae § > 0 — morpemmocTh ncxoAHol mH(OpPMaIuu. 31ech HHEPOP-
MAIMOHHbIN OllepaTop YKe MHOTO3HadHOe oTobpaxkenue F, 5, cTaBs-
mee B cooTBeTcTBHe Kaxkmon ¢ymxumn z(-) € W2 ([—1,1]) muoxe-
ctBo Fhsax(-) = {(T-1,71)}, nme Toy w Ty yIOBIETBODAIOT yCIOBHIO
(2). HaccMoTpuM B KadecTBE METOIOB BOCCTAHOBICHUA MPOU3BOILHBIE
dyrxmun m: R? — R. [lorpemuocTsio JaHHOI'O METOMa 1 Ha30BEM
BEIUIHHY

e(:z;'(()), Wozo([_lv 1])7 Fh757 m)
= sup [2(0) = mlE1, ).

z()EW ([-1,1]) Fo1,01
l2(jh)=7;1<8, j==1.1

ITac 6y,[[6T MHTEpEeCOBATh MOTPENTHOCTL OINTUMAJBHOT'O BOCCTAHOBJIE-
HI1AA

E(2'(0), W2 ([=1,1]), Frs) = inf e(2'(0), W2 ([-1,1]), Fis,m)

m: R2—=R

I ONTHUMAaJbHBIA MeTOod BOCCTaHOBJIEHUA, T.€. ME€TOI, Ha KOTOPOM 2Ta
HUZKHASA 'padb JOCTUT'a€TCA.



PEOPPEIEJEPPOCTL U TOYPOCTH BOCCTAPOBJIEP 11 7

[lonoxnm

12 h §
——+<—+—>t, 0<t<1,

() 2 2 h
z(t) =
ﬁ—l— Q—I—é i 1<t<0
2 2 h)’ - '

HeTpyano yoeaurses, aro +2(-) € W2 ([—1,1]) u 2(—h) = =4, Z(h) =
5. [lns moboro MeTona m MMeeM

22'(0) < [2'(0) —m(0,0) + | = 2'(0) — m(0,0)]

CaemoBaTernbHo,
/ 2 e h 4
B (0). W2 ([-1.1]). Fis) > #(0) = &+ 0. )
[TacemoTpum MeToq
e~ T —T_
m($_1,$1) = # (4)

YaureiBasd, 9to &; = x(jh) + &;, rae |6;| <4, 5 = —1,1, 6yaem nvers
e(x/(o)vwozo([_lv1])7Fh,57m)

h) —l’(—h) 51 —5—1
= su su 2'(0) — 2( _
x<~>eIV)V30 15;1<8, J‘p=—1,1 (0) 2h 9%
xz(h)— x(=h) )
< sup2'(0) - + -
z(-)EWZ([-1.1]) 2h h

[Toab3ysch paBeHCcTBaAME
2

z(h) =2(0) + 2'(0)h + Mlh—,

2
52
z(—h)=2(0) — 2'(0)h + M_IE’
rae My, M_y € [—1, 1], noxygaem
, x(h) —x(=h) h h
B S ST I _ <
'(0) 5h 4|Ml M| < 5
Tem cambim
! 2 o~ h (S
6(1‘ (0)7 Woo([_lv 1])7 Fh,57m) < 5 + E
YaureiBas (3), HaXoMM, 9TO
h 6
E(J}/(O), Wozo([_lv 1])7 Fh75) = 5 + Ev

a MeTo/ (4) ABJAAECTCA OIITUMaJdbHBIM.
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MoXHo TOCTaBUTH BOITpOC 00 OIITUMU3 Al HCXO,HHOfI I/IHqDOpMELHI/H/I
3a c9IeT BBI60pEL mara f. IlecioxHele BerauCICHES IIOKa3bIBalOT, 9TO

V26 §<1/2
in F(2'(0), W2 ([-1,1]), Frs5) = ’ ’
Jmin, E((0), Weo([=1,1]), Fis) S41/2. 6> 1/2,
IIpu 5TOM 3Ha9€HNE IIalrl'a, Ha KOTOPOM JOCTUT'aeTCA MIHUMYM TaKOBO:

P V28, §<1)2,
)1 §>1/2.

4. BoccTaHoB/ieHre NPOU3BOAHON (PYHKIUMU IO ee MPUbIU-
JKeHHbIM Kod(ddpuinimentam Pypbe. Obozmatunm wepes T enunmd-
HYIO OKPYKHOCTH, PEATN30BAHHYIO KaK OTPE30K [—, 7] ¢ ugentudu-
nrpoBaiHbIME KoHTTaM. depes Ly(T) oboznatnm coOBOKyTHOCTD (hyHK-
it () Ha T, cyMMUpyeMbIX ¢ KBaApaToOM, ¢ HOPMOW

Ol = (5 [eoFar)”

Kaace W}(T) — »To COBOKymHOCTL 27-NepHOAWIecKUX (DyHKITHI
z(+), Y KOTOPBIX MepBas TPOM3BOAHAA abCOTOTHO HENPEPHIBHA 1
2" (o) < 1

Lym) < 1.

[Ia >ToM KTacce paccMOTpPUM 3aady BOCCTAHOBIEHNA MEPBON ITPO-
mwsBogron ¢ynkunn () B Merpuke Lo(T) mo xomednomy nabopy ee
koa(pPpunmenToB Pypbe

1

=— t)e 9t dt
5r [,

£
3a/laHHbIX ¢ TOrperrHocThio. Todree roBops, OyjeM HpeanosaraThb,
aro gas xaxgoin dynkmun x(-) € WH(T) mam msBecTHB "ncaa y;,
|7] < N, Takue, 4ro

7 =yl <d [l <N, 6>0. (5)

31ech MHPOPMAIMOHHBIM OMEPATOPOM ABAAETCA MHOI'O3HAIHOE OTO-
6paxenne F¥. crapamee B cooTBeTcTBHE Kawmjon (ynknmm x(-) €
W3(T) muoxecrso F z(-) = {y;}jj<n, DA€ y; yIOBICTBOPAIOT yCIo-
Buio (5). 3agada 3aKI0OIAETCS B HAXOK AEHIN BEJINIUHBI

E(2'(-), W (T), Fy¥) = inf sup  [[2"(+) = m(y) ()l zm)
m: CN+1 515 (T) x()EWf(T)
Z/EF(;Nx(~)

1 COOTBETCTBYIOIIEr0 ONTUMAIBLHOIO METOMA.
Amnaroruvno mpenbIAyIieMy HETPYIHO MOAYIUTEH OMEHKY CHUBY

E('(-),WH(T), ) > sup  [|&'(-)]lLy(m)-
#()EW(T)
2,1 <8, [F1<N
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Samada cipaBa B cuay paBencTBa llapceBams zammcbiBaeTcs B Buje
(mast ymobceTBa MBI TIEPEXONUM K KBaIpaTy HOPMBbI)

Y jup = max, Y jtu; <1, 0<u; <8 jI<N, (6)
JEZ JEZ
tae u; = a7, j € Z.

[ITa 3agada BLITYKJIOrO IIporpaMMupoBanui. Jlerko ybeaurbes, 91o
UL HaXOXK eHIs ee PEMeHns ToCTaTo9Ho HalTh Takme A > 0, A; > 0,
|7] < N, u gomycTtumyio mocienoBaTerbHOCTL {U;} ez, 1A KOTOPHIX
npu Beex u; > 0, 7 € Z,

(a) D (=7 M+ X =Y (=574 A+ )

JEL JEZ

0 (X -1) =00 K-8 =0 i<
JEL
rje \; = 1, ecam |j| < N, u myaio B ocTanbibix cayvasx. [lyctn
m=ma{pez Y < 0<p< )
lil<p
Momomum A = (po + 1)72,
s [Pt i<,
! 0, po+1 <[5 <N

[HocaenoBaTerbHOCTE {U; } ez ONpeENeTnM PaBEHCTBOM

527 |.]| Spov
1 22 4

FOSN |k <po .

J 2(p0_|_1)4 9 |.]| pO—I_ 9
07 |.]| >p0+1'

Jlerko mpoBepuTH, UTO MOCHEIOBATENLHOCTD U = {U;} ez HOMyCTHMA
u BeimoxaA0TCA yeaosus (a) u (b). Takum obpasom, U — perenne 3a-
naw (6). [logcraBiss & B MaKCHMU3UPYEMbI (DY HKITHOHAT 1 N3BIEKas
KBaIPaTHBI KOPEHD, TTOIY TaeM

<1 + 0% i< (77 (po +1)% = j4)>1/2
- (7
po+1

I/ICXO,I[}I 13 aHaJOT' MTYIHbIX COO6pEL)K6HI/Iﬁ AJOCTATOTIHOCTH MOZKHO y66—

E(x/(')v WZQ(T)vFSN) >

AUTBCA, ITO ﬁ ABJIAECTCA TaKiKe pelIeHmneM 1 TaKOU 3a dav

ijuj — max, /)\\Zj‘luj—l— Z /)\\juj §/)\\—|—52 Z /)\\j, u; > 0.

i€z jez iI<N iI<N
(8)
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CaenoBarennro, 3nadenns 3anad (6) u (8) copmagaror.
[Tonoxmm

Yo, N .] = 07

R y |

Lj = = =~ Yj, 1§|J|§p07
At A
07 |.]| > po-

[emocpecTBEHHON TTPOBEPKON A€I'KO YOequThCA, 9T0 mias Beex () €
W3 (T) umeeT MecTO paBEeHCTBO

MY e =T+ Y Nl =P P DY N E -l

JEL l71<N JEL l71<N
—AE:"‘ |2 }:A , |2
= A J |x]| + )\]|x]_y]| .
JEL l71<N

Ecm z(-) € WH(T) u |z; — y;| <6, To, nomoxus v; = |z; — ;| 6yzem
uMeTh

/)\\Zj4vj+ Z /)\\]‘U]‘ < /)\\Zj4|$]‘|2—|- Z /)\\]‘|$]‘—y]‘|2 < /)\\—I—(Sz Z /)\\j.

JEL l71<N JEL l71<N l71<N
Orcroga
.. 2
2 (t) — Z ijz;et = ijvj
lil<N LA(T)  jez
< sup{ZjQUj :/)\\Zj4uj—|— Z /)\\juj §/)\\—|—52 Z /)\\j, uj > O}.
JEL JEL l71<N l71<N

[MockorbKy 3Ha4YeHME DKCTPEMalbHOU 3a]a49i B IIPaBOIl YacTH, ABJILIO-
metics 3agaden (8), copmagaeT co 3HadenneM 3aadu (6), TO A MO-
I'PEIIHOCTH ONTUMAILHOI'O BOCCTAHOBICHUS IIOLydYaeM OLIEHKY CBEpXY,
coBmagaolyto ¢ otnenkon cuusy (7). Taxum obpazom,

, ) N <1 + 673 1< (7 (po +1)° —j4)>1/2
E(2'(), W;(T), Fy') = p— :

a MeTO[

. 2
(1) ~ 1774t = 71— ( J ) it
()~ Y iz > i 1) v

l7I<N l71<po

ABAAETCSA ONTUMATBHBIM.

Ormernm, 910 ecanm pyg < N, TO maibHenllee yBelWdeHre YUCIA
konddurnerToB Pypbe, N3BECTHBIX € TOW K€ TOTPEINTHOCTHIO, He TPH-
BOINT K YMEHbLIIEHUIO MOI'PEITHOCTH ONTUMAJALHOIO BOCCTAHOBICHNUS.
Tem cambiM ipu pukcnpoBantom § nadop u3 2N (§) KoapduimenToB



PEOPPEIEJEPPOCTL U TOYPOCTH BOCCTAPOBJIEP 11 11

Dypbe (HyaeBoll KOXPPUIUEHT HE UCTOAB3YETCA B ONTUMAILHOM Me-
Toje), T e
N(5):maX{NEZ+:52 E j4<1},
l71<N
[O3BOIAET MaKCUMaIbHO TOYHO BOCCTAHOBUTEL MPOU3BOAHYIO (DYHKIIMN

3 Lo(T). lpuBenem nekoTopwie suadenus dpyuxnuun N(§) w coorBeT-
CTBYIOIIEN TOTPENIHOCTH ONTHMAILHOI'O BOCCTAHOBJIEHIIA.

52 N@) | B ('), W), 1Y)
l, —|—oo> 0 1
| 2
1 l) | L +66°
13472 4
L i) 5 1 4 5662
196”34 9
L L) 5 1 4 25242
| 14467 196 16

B obmem caydgae, ecan

( 3 j“)_m <5< (Zf)_m,

l71<k+1 l7l<k

To N(0) =kmu

2 ) 2 4 1/2
E<x’(-),W§(T),F;V<5>> _ <1+5 Z|j|§k(]jik1+1) J )) |

5. BoccranoBienne (pyHKIUM B TOYKe II0 caMou (PYyHKIINH,
3aJaHHOU C MOT'PEIIHOCTBIO B Ly-HopMe. O6oznaunm depes Lz(R)
npocTpancTBo GyHKINE (), onpenerenubx na R, mis KOTOPHIX

2
el = ( [ Jet0 Pdt) < oo,

Yepes Wi (R) 6yaem obosnadaTh mpocTpaHcTBo (GyHKIUE x(-) €
Ly(R), past koropsix ||2(+)||1,®) < 00, a wepes W) (R) — knace QpyHK-
uit w3 Wi (R), nns koTopeix H:L' (- )HL2 < 1. Tla kracce Wy (R) pac-
CMOTPUM 32,129y ONTHMATHHOTO BOCCTELHOBJIGHI/I}I suavenns x(0) mo wH-
dbopmarmu o camon pyHKINT (), 3a,aHHON ¢ TTOrperHocTho ¢ > 0 B
Hopme Lz(R). Mabmvn croBamum, MBI cauTaeM, 9T0 17 JT0001 QyHKITT
z(-) € W3 (R) nam ussecrna dpynkmma y(-) € Ly(R), rakas, aTo

() =yl Loy < 0. (9)
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Tem cambiM 3716CH B KadecTBe nH(MOPMAIMOHHOI'O onepaTopa I pac-
CMaTpPHUBaeTCA MHOI'O3HAIHOE OTOOpaKeHne, KOTOpoe KaKI0H (PyHK-
mmn z(-) € W3(R) craBuT B COOTBETCTBHE MHOXKECTBO (QyHKIIWIT
y(-) € L2(R), ynosrersopsiomux ycaosuio (9). Ilac, xkak m B mpeabi-
OYIINX MpUMepax, HHTEpecyeT MOIPEeHOCTh ONTHMaTbHOTO BOCCTa-
HOBJIEHSA
1 o .
E(x(0), Wy (R), Fs) = inf sup |2(0) = m(y(-)],
m: Lp(R)—=R x()EWS(R), y(-)€L2(R)
() =y lzym <8
a TakkKe ONTHMAJILHBIN METO[ BOCCTAHOBIEHUS (METOH, Ha KOTOPOM
JTOCTUTAETCA HUKHAA TPAHD ).
B TownocTn Tak Xe, Kak W paHbllle, JOKa3bIBAETCA ONEHKa
1
E(x(0), W, (R), F5) > sup  |z(0)].
#(-)EW; (R)
[l ()| £y (m) <8

[Tockonbky dynkIms
B(t) = Ve /e

npuagrexnt Kraccy Wi (R) u, kpome Toro, ||Z(-)||z,r) = 9, TO
E(x(0), W) (R), F5) > Z(0) = V3.

,ﬂJIH HaXO0XK ICHUA OIITUMAJBbHOI'O METOJa BOCCTAHOBJICHNMA BOCIIOJIb-
3yeMcCs Jerko mnmpoBsepiaeMbIM TOXK IE€CTBOM

1 1
2(0) = — / e_|t|/5:1;(t) dt — - / e_|t|/5:1;’(t) sign t dt, (10)
2% /. 2

R

cipasequBbiM aisi Beex x(-) € Wi (R). lacemoTpum meTon

mlo() = 55 [yt ar (1)

BocnonbzoBasumicsk Tox gectBoM (10) n mpumenss mepaBercTBo Korm-
[IynskoBckoro, 6ynemM nMeTh

E(x(0), W, (R), )

1
=  sup sup z(0) — %/G_M/Sl‘(t) dt
c(-)eEWF(R)  y()€L2(R) R
lz() =yl Lym <6
1 1
——/e_|t|/5(y(t)—x(t))dt <  sup —/e_“'/é:z;’(t) sign ¢ dt
20 Je s (@) |2 Jr

)
+ g <.
OTCIO,[[EL n COOTBeTCTByIOIHef/)I OLCHKHN CHU3Y BhITEKaeT PaBECHCTBO
E(x(()), W%(R)v F5) = \/S

1 ONTHMATbHOCTH MeTona (11).
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Kpome Toro, u3 n0KazanHoro creiyer, 4To 3HaYCHHE 3aJaqn
2(0) = max, |z( )@ <6 @' (llee <1, (12)
pasHo V6. DyHKImIS (/N2 ()| o) mns Beex z(-) € Wy (R) apasercs

gomycrumoi B 3anade (12) ¢ 6 = [|2(-)||r, @)/ |2’ ()| 1. ®)- CregoBarens-
wo, mas Beex z(-) € W, (R) cipaBenamBo mepaBeHCTBO

2] O,
127 (Lo () : (O] e

Y

[2(0)] < N2t 17Ol e

B cuny mHBapnaHTHOCTH HOPMBI OTHOCHTENLHO CABATa TOYKY () MOKHO
3aMeHNnTDh Ha J06yio Touky T € R.

[Mory4uennoe HepaBEeHCTBO MOXKHO pacCMaTpHBaTh KaK HEKOTOPBIN
npuHIUN HeonpenetennocTn Aua dyrkmuin us Wy (R), osmavatommii,
9TO IpU (PUKCUPOBAHHOM 3HaYEHUN (PYHKINA B IIPOU3BOILHON TOIKE
HOPMBI (PYHKIIN 7 €€ ITPOU3BOJHON He MOI'YT OBIThH OJHOBPEMEHHO Ma-
JbI — UX IIPOU3BeeHNe BCera He MeHbIle KBaJpaTa dTOr0 3HadeHns.

6. Boccranosienne pyHKIINN 10 ee MPUBGINKEHHLIM 3Have-
HuAM B BecoBou HopMe. O6oznatum wepes Lo(R,¢?) npocTpancTso
dbyukuuin z(-), onpegerennbix na R, 111 KoTOpbIX

1/2
mommﬁ:(/ﬂmmmo .
R

Hepes W, (R, %) obosmatmm npoctpancTBo Gyrkmmil w3 Lo(R, %), nas
koTopwix #'(+) € La(R). Homoxmm

Wy (R, %) = {2(-) € Wy(R, %)+ [|2"(- )l ey < 1 -

[Ma xracce W} (R, ¢*) paccMoTpuM 3a1ady ONTHMAILHOTO BOCCTAHOBIIE-
mus pyuxunn () mo nHpOpMaul 0 ee TPUOIMKEHHBIM 3HAYCHIAM B
nopme npoctpanctBa Lz(R,¢?). Mbr cauraem, ato ausa awobolr GpyHK-
mnw z(-) € Wy (R,#?) nam msectna pynxuns y(-) € Lz(R,¢?), Takas,
9T0

() = y(lroey < 9 (13)

31ech B KadecTBe MH(OpPMaIUOHHOrO omepaTopa Fjs paccmaTpuBaeT-
¢ MHOI'O3HAvHOE OTOOpakeHue, KOTopoe Kaxaol ¢qynkiun z(-) €
W3 (R,¢?) crTaBuT B cooTBeTCTBHEe MHOKeCTBO (dyHKImE y(-) €
Ly(R, t?), ynosrersopsiomux ycaosuto (13). [lac maTepecyer norperr-
HOCTH OINTHMAaJILHOT'O BOCCTAHOBJICHIIS

E(x(-), WHR, t?), F5)
— inf sup [2(-) = m(y) ()| aw),

m: Ly(R#2) = Ly(R) o(-) €W (R,12), y(-)ELy (R 12)
()=l 12, <5
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a TaKyKe ONTUMATLHLIT METO BOCCTAHOBIEHUS.
[Maccyx nenus, aHaTOTMYHBIE TPOBOJUMBIM B TPENbIAYIITUX TTPUMe-
pax, MpUBOJAT K HEPABEHCTBY

E(x(-),Wzl(R,tQ),Fg) > sup Hx(')HLz(R)
e w2y <6
[l#" (Ml ym <1

[as pererust >KCTpeMaIbHON 3a a1

2 ()2 = max,  [e()Lee < 6% 12 OLe <L (14)

pacemoTpuM pyHKuo Jarpanxa

L(z(-), A1, X)) = —/Rx?(t) dt+A1/Rt2x2(t) dt+A2/Rx’2(t) dt.

[ecaoxHo MoKazaTh, 4To Ad Toro 4tobel dynknus 7(-) € Wi (R, 1?)

Obta peternneM 3agadi (14) 1ocTaToqHO, YTOOB HALINCH Ar, Ay > 0,
I KOTOPbBIX

H()EW) (B2 (20)s 11 ha) = L(20), A da)

I (/Rt%z(t)dt—ﬁ) =0, X (/RA'?( )dt—l) = 0.

Honomum Ay = 571 u Xy = §. MuTerpupys no yactam nepsoe ciara-
emoe B (pyukiun Jlarpanxa, moaydnm

L(a(-) 0, h) = %/ (t2(t) + 62'(1))? dt.

R
OueBunno, 910 Ha (PYHKITIH

(1) = V2 <§>1/4 -

dyukmus Jlarpamxa obpairaeTcss B HOMb, T.e. Ha DTOW (DYHKIUH 10-
cTUraeTca MUHUMYM. B cuiry Toro, 4to

/t%ﬂ(t) di = &2, /x’Q(t) di =1,
R R

Z(-) — pemenne 3aga«n (14). Tem cambiv

E(x(-), WHR,1?), F5) > (/R (1) dt)m =/26.

U3 amamormausix coobpakennn JOCTATOIHOCTH BHITEKAET, ITO (PYHK-
s T(-) SBIASETCA TaKKe PeleHneM DKCTPEMATLHON 3a 1t

()T, @) — max, 07z ()|], @2 + Ol ()T, @ < 26 (15)
[lepereM K MOCTPOEHNIO ONTHMAILHOI'O METO/a BOCCTAHOBICHUA.
[lonoxnm

Yo(t) = H, (%) 6_%, n=20,1,...,
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rae H,(-) — nominombr Hebnrmesa—lIpmura ({H, ()}, — opToro-
HalbHai Ha R cHcTeMa HOIMHOMOB 11 Beca € % €O CTaplIIMU KO-
sddpunmentamn a, = 2"). Pyuxmun ,(-), n = 0,1,..., obpasyior
oproronanbhbiil 6azuc B Ly(R). lycts y(+) € Ly(R, %) u
ty(t) =Y yathalt)
n=0
[Monoxum
B(t) =Y Farhalt),
n=0
rae

~ v o (At DyYagt +yem1/2 L 9

:1;0—\/5, Ty = \/X(Qn—l—l) , n=1,2....

[Moawzysich cBoncTBamu nmoannomoB JebormreBa—IIpMuTa, MoxHO TOKaA-
3aTh, 9To gaas Beex z(+) € Wi (R, ¢?) mmeeT MecTo paBeHCTBO

5 [ PG —ssm s [ #o oo

R

Orxkyga BeITekaeT, aTo axg moboro x(-) € Wi (R, %)

%/th(:z;(t)—f(t))zdt—l—cs/(:z;’(t)—f’(t))zdt—l—%/th(f(t)—y(t))zdt

R

—|—5/§’2(t) dt = %/tQ(x(t) —y(t))2dt+5/x'2(t) dt.

R

Ecmm x(-) € Wi (R, t*) u ||2(-) — y(:)||lpo®.2) < 9, To, monoxus z(-) =
x(-) — Z(-), Oymem nMeTh

%/t%ﬂ(t) dt+5/z’2(t) di
< %/th(x(t)—y(t))th+5/x’2(t) dt < 26.

R

Orcroga

l2() = ) lnage) = 120 agey
< sup { (I lnagey : 07 (N, o + 012" (I F ey < 23}

KpanpaT 3HadeHns sKCTpeMalbHON 3a a9/ B IPaBOUl YacTU COBIAJaeT
co 3madenneM 3ajadn (15) u Tem caMbiM co 3HadenneM 3agadn (14).
CrenoBaTeIbHO, 41 HOTPENTHOCTH OITUMAILHOINO BOCCTAHOBIEHH 10~
JTydeHa OlleHKa CBEpXy, CoBMajalollas ¢ oleHKol cHuzy. Taxum obpa-

30M,

Bla(-), Wi(R. ), Fy) = V23, (16)
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a MeTO[

o) 2 a0 = = Y et (=) F

rae

1 t 2
= —— [y, (=) e T2
(2n + 1)27n! /Ry( M 75 :
ABJAECTCA OIITUMAJBbHBIM.
N3 (16) mo Tem ke coobpakeHUsM, 9TO U B MPeABIIYIIEM TPUMepE,

BbITEKaET cleyronee TOTYHOE HEPABEHCTBO

/Rx?(t)dtgz /Rt?x?(t)dt v /Rx'?(t)dt 1/2. (17)

Ecan pacemarpuBath GyHKnnm z(-), HOPMIPOBAHHBIE yCIOBHEM

/Rx?(t) dt =1,

To u3 (17) BhITeKaeT HEPABEHCTBO

/Rt?x?(t) dt/R:z;’Q(t) dt > 1/4,

KOTOpPO€ M3BE€CTHO KaK IIPpHUHIOUII HEeOoIIpeaeJeHHOCTI Fefl3eH6epFa.

4. TEOPUA

[IpuBenerHbIe BhIllle TPpUMePHI OBLIN PEIEHbI HETOCPENCTBEHHO, €3
MpUBIEYeHns KaKnx-1ubo o6mmx yTBepK aernin. Mer 5T0o cnerain co-
3HATEIbLHO, YTOObI COCPENOTOYNTL BHUMAHME YuTaTelss TOJbKO Ha ca-
MUX TIpUMepax. 3IecCh JKe MBI TPUBEIEM ONUH OGN pe3yabTaT, CBI-
BAHHBIN ¢ ONTUMAJIbLHBIM BOCCTAHOBIEHNEM JUHENHLIX (DYHKITMOHATIOB
(B HEKOTOPBIX TIPUMEPAX MBI, (PAKTHIECKI, UM MOIB30BAJINCH ).

[Iycts B oGosmavenusx m.2 ' — TMOAMHOKECTBO BEIIECTBEHHOTO
mwin KoMIiLiekcHoro mpoctpancTBa X, X' — compskennoe K X u
f=2a"€ X', 1. e. Z =R wm C. 3nadenue aurennoro (QpyHKImno-

nara r' Ha sremente @ € X oboszmavdaem (x',x). llycrs, naree, Y —
IPYTOe BellleCTBEHHOE W KOMILIEKCHOE BEKTOPHOE MIPOCTPaHCcTBO, Y
— ero conpskennoe u F': €' — Y — (Boobitie T0BOPs, MHONO3HATHOE)
oTobpakeHnue. 3aaada COCTOUT B TOM, 9TOOLI BOCCTAHOBUTDH 3HAYEHNA
JuHerHoro (dpynkinnonata ' wa muoxectse (' mo nupopmanyun [

Ilygem a1s onpeneseHHOCTH CIATaTh, 9T0 X U Y — KOMILIEKCHBIE
BeKTOpHBIE mpocTpafcTBa. Jltob6oe oTobpaxenune m: F(C) — C, xkak n
pambIlle, HA30BEM MEMOJOM 60CCMAN06.4€HUL. [lOTPENIHOCTBIO TaKoro
MeTO/la Ha3bIBAETCA BETMIIHA

e(xlv C? va) = sup |<$/,$> - m(y)|7 (18)
zeC, yeF (z)
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a noepewnocms onmumnabrozo eoccmanosaenus (v’ wa C mo F'), 060-
suavaemyio F(a',C, F'), onmpeneinm Kak 3HadeHne 3aJadi:

e(z',C, F,m) — min, (19)

rje HIDKHAA TIpaHb OepeTca 110 BCEBO3MOXKHBLIM OTOOPaKEeHIIM

m: F(C) — C. Jlioboll MeTo[ M, KOTOPDIN ABISETCS PENIeHeM DTON

3aa91 HA3BIBACTCA ONMUMAALHOIM MEMOJOM 60CCMANO6AENUL.
Comocrasnm 3ajade (19) crenyionyio sKCTpeMarbiyo 3a1ady

Re (2, 2) = max, =z € F7(0), z¢€C, (20)

rae F=H(y) ={z € |y € F(x)}.
Dynxmuio

L((z,y), o, y") = MoRe (2’ 2) + Re (v, y).

nazoBeM ¢ynknnen Jarpanxka sanaqn (20), a 9ucio Ag 1 PyHKIHOHAT
Yy €Y' — muoxurensmu Jlarpamxa.

Teopema 1. [lyemo 6 3adaue (20) mnoxncecmea C u grF = {(x,y) :
x € C,y € F(x)} sunyravt u ypasnosewenvi. Toeda donyemumasn 6
(20) mouka T seanemes pewenuem 2moti 3adanu 6 MoOM U MOALKO 6
mom cayuae, xoeda natidemes marot mnosxcumenv Jaepanxcay €Y,
Ymo

miél L((x,y),—1,¥)=L((Z,0),-1,7").
e
yeF (z)

Hpu omom y' — onmumaavnviii memod socemanosaenus 6 3adaue (19)

u E(x',C, F) =Re (a2, 7).

13 5Toll TeopeMbl BIAHO, 9TO A HAXOXK IEHUS ONTUMAILHOTO Me-
rona B (19) mocrarouno pemmutsh 3amnady (20), KoTopas ABISETCS BbI-
nykaoir. Ilemas ee cTangap THHIMI METOJaMU BBITYKION ONTHMI3aIINI,
MBI HaXOJNM 3a0/IH0 U MHOXHUTenn Jlarpanka, T. €. HaXOUM OINTH-
MaJbHBII METO]l BOCCTAHOBACHUA (KOTOPBII OKa3bIBACTCH TUHEHHBIM ).
C TOYKN 3peHus BBITYKJION JBOMCTBEHHOCTH DTO O3HAYAET, 9TO 3aJadn
(19) w (20) ABOMCTBEHHBI APYT K APYTY.

[Ipn onTUMaIbHOM BOCCTAHOBIEHUN JUHENHEIX OIIepaTOPOB ONEeHKa
CHU3Y BEIMINHBI ONTHMAILHON TOTPEITHOCTH TaKKe CBOMITCH K Pele-
HITIO 3a1aqm, anasorudnoi (20), Ho ollenKa cBepXy TpebyeT OTAeabHbIX
paccyxgenmit. [la 5ToT caeT nMeroTcs HeKoTophle coobpazkenns obIe-
ro XapakTepa, HO 37eCh Mbl Ha HUX He GYIeM OCTaHaBIMBATHLCA (CM.
10]).

NokazareabcTBO cHOPMYIUPOBAHHON TEOPEMbI MOKHO HauTu B [9].
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