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O HAMJIVYHIIIEM BBIGBOPE MH®OPMAIINN B
S3ATAYE BOCCTAHOBJIEHNA ®YHKIIUM IIO
CIIEKTPY

[. I. Marapun-Unbses, K. FO. Ocunenko

B pabGore paccmarpuBaeTcs cieayoniasd 3anada. [lycrs umeercs Bo3-
MOZKHOCTB H3MepHThH (BOOOIIE TOBODS, TTPHOINKEHHO) Tpeobpa3oBaHme
Qypbe HYHKIUA Ha KOHEYHOM WHTEpBaJe 3aJaHHOi JIuHbI. Kak 1o
9TOi nHMOPMAIMY HAMJIYYIIHM 00Pa30M BOCCTAHOBUTH CaMy (DYHKITUIO
U ee IPOM3BO/IHBIC U KAK HAWIYUIIUM 00pa3oM BEIOpaTh nnrepsa? [le-
peitjieM K TOYHBIM IIOCTAaHOBKAM.

[Tosoxxum

W;(R) = {a() € Ly(R) : 2" V(-) € LAC(R), 2(-) € L2(R) },

rae v — Harypasabhoe qucio u LAC(R) — coBokynHocTh BCex Jio-
KaJIbHO abCOJTIOTHO HemnpepbiBHBIX (GyHknuit Ha R. D10 cranmaprHoe
cobosreBckoe mpocrpancTBo dyuknuii R. O6oznaanv gepes W (R)
COOTBETCTBYIOIIHIT CODO/IEBCKUI KJIAcC, T. €. COBOKYITHOCTH (DYHKITHI
z(+) € WE(R), nas koropsix |20 ()| p,@ < 1.

I[lycrs ma kaxaoit dynkiun () € W] (R) u3BecTHo npubinzKeHHO
ee peobpasoBanue Oypbe Ha uureppate AL = (a—o,a+0), rue o > 0
ua € R, 1. e. u3BecTHa byHKmd y(-) € Ly(AL) Takas, 9TO

[Fz() = y()llzaag) <6, 0>0.

[TorpemnHocTs ONTUMAIBHOINO BOCCTAHOBICHUS MPOU3BOIHOM 9:(’“)(-),
0 < k < r onpejensiercd CJjeayonuM odpa3om

Eg(D*, W3 (R),8) = inf sup 120 () = m(y) () Loy,
m z(-)EWF(R), y(-)€L2(AZ)
IFz()—y( )Ly ag)<o

Ijle HUXKHsIsl IPaHb Gepercst [0 BCeM OTOOParKeHHsIM (MeTojaM BOC-
cranoBienusi) m: Lo(A2) — Lo(R). Merom, Ha KOTOPOM JOCTHTAET-
sl HUKHSIsI TPAHb HA3BIBACTCS onmumasviom. Hac naTepecyer onru-
MAaJbHBIH BBIOOD MHTEpBaIa JJIUHBI 20, T. €. 3371a4a O HAXOXKJIEHUHI
BCJINYHUHDI

EU<Dk7 W;(R>>5) = inf Eg<Dk7 Wg(R>>5)

a€R

Pabora seimonmena mpu ¢uHaHCOBOI momaep:xkke Poccuiickoro ¢orma dymma-
MeHTaJIbHbIX ucciaenopanuii (rpantbr Ne07-01-90102, Ne06-01-00530, Ne08-01-00450)
u IIporpamMmbr rocyrapCcTBEHHON MOAAEPKKI BEIYIUX HAYIHBIX KO Poccuiickoit
Denepanun (HII-3233.2008.1).
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OIITUMAJIbHAS MHOOPMAIINA 2

[Mokaxkem cuauana, uro ecim 0 ¢ A2 to EY(D* Wi (R),§) = oo.
JeficTBUTEIHHO, HETPYIHO MOKA3aTh (CM., HATpUMeED, Jemmy 1 u3 [1]),
970
(1) Eg(D* W5(R),0) > sup  [[#™ ()] o).

z(-)eW (R)
IF2()ll 1,008 <6

[lycts a < —o. Jlnga npousBosibnoro € > () paccMOTpuM (PYyHKITHIO

Z(+) Takyio, 4T0

. 2m(2r + 1)e™""12, ¢t € (0
pag - [ VIO e 02),
: t ¢ (0,e).
Torna, ucnoab3ys reopemy [Lnanmepess u cBoiicTBa 1peodpa3soBaHUs
Q@ypbe, OyJeM UMeThb
1 1
/\(7’) . 2 - F/\(T’) A 2 _ t21” FA t 2 dt — 1
B Ol = 5 IO e = 57 [ #1120

[Tockombky FZ(-) = 0 ma Lo(AL), To u3 (1) caeayer, ato

R 1 R 1/2
Eg(Dk,Wg(R),(S) Z ||x(k)()||L2(R) — (%/Rtgk’FI(t)P dt)

B cuity npousBoJIbHOCTH € 10JIy4YaeM
E4(D*, W3 (R),8) > [|ZW ()| o) = oo

Cutyuail, KOrga a > 0 paccCMaTPUBAETCHA aHAJOTHYHO.

[Iycts teneps |a| < o. Bocmomb3yemcst cxeMoif mMOCTpOEHUsT ONTH-
MAJBLHOTO METOIA U HAXOXKIEHN IIOTPEITHOCTH BOCCTAHOBICHUS, 3710~
JKEHHOIT B |2|, HO IPUMEHHTEIBHO K HAIEeMY cjiydaio. st 91oro Hao
PaCCMOTPETh SKCTPEMATBHYIO 33184y

(2) (W)@ — max, (2O Tm <1, 1F2() 1,y < 6
Hanee ciaeayeT HAUTH TaKue Xl,XQ > 0, 9TO 3HAUEHWE 3aaTN
||l’(k)(')||%2(R) — max, >\1||I(T)(')||%2(R) + /\QHFI<')||%2(A3) < A+ A0

coBmaIaer co 3HauenueM 3a1a4n (2). Ecau npu srom jist roboro y(-) €
Ly(A%) cymecrsyer dynkius Z,(-) € Lo(R), apisiomasics perrennem
3KCTPEMAJIbHON 3318491
Mz O, + Aol Fa-) = y( )7, ag) — min,  2(-) € WE(R),
TO METOJ,
m(y)() =z ()

ABJIAETCA OIITUMaAJIBHBIM, a CaMa IMOTPENTHOCTh OITUMAJILHOI'O BOCCTa-

HOBJICHHUSI PaBHA 1/ Xl + /)\\252 .
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Corusacuo Teopeme Ilnantepess, 3aa4a (2) B obpazax Pypbe 3aru-
meTcd B BUE

(3)
/7‘2ku(7‘) dr — max, /TQTU(T) dr <1, 27T/ u(t)dr < 6%,
R R A

a

o
rie u(-) = (2m)7Fx(-)]2. Herpyano nokasarb, 4To B 3TOH 3ajade
pelieHne He CyIIeCTBYET, MO3TOMY PACCMOTPUM CJIEYIONIee ee PACIITH-
penue:

(4) /T% du(T) — max, /7_27« dp(t) <1, 27/ du(r) < 0%,
R R A

a
o
Ha MHOYKECTBO BCEX HEOTPHIATETbHBIX Mep dfu(+) Ha mpsaMOoii.
Oyuking Jlarpanyka g 310 381291 UMeeT BU/I

C(du() M, D) = / (=2 4+ A7 + 20y (1)) dp(),

rae x%(-) — xapakrepucrudeckas Gynkuust uareppaiga A%, Jlocrarod-
HBIM YCJOBHEM ISl TOTO, 9TO0BI Mepa dji(-) sIBIsIach perieHneM 3a-

naan (4) (em. [2]) sBasieTcs cymecTBOBaHHE TakKuX A, Ay > 0, mas
KOTOPBIX

(a) dlgr(;l)goﬁ(du(-),kl,kz) = L(dp(-), A1, A2),

(0) Xl(/RT?" du(r) — 1>: 0, (zﬂ /Ag du(r) —52): 0.

[Ipu 310M 3HAUeHHE 3a71aud (4) COBHANAET CO 3HAYEHUEM 3aJIa91

(5)

/ 7% dp(7) — max, Xl / T dp(T) + /):227r/ du(r) < Xl + XQ(SQ.
R R A

a
o

[Iycts 0 < k < r. Paccmorpum (hyHKIINIO, 33/JaHHYIO TTapaMeTpuye-

CKU
ok

y=1",

x=T1".

B/ 0 < k/r < 1. Kacareabnas K rpaduky 3moif dbyHKImeii

Tornay = x

B Touke (187, 73%), 7o > 0, umeer BAJ
. 2k_§ 2k72r( o 27’)
y— 15" = =T T —1)").
T
k/r

Tak kak pyukuusg y = x
UMeeT MECTO HePaBEHCTBO

BOI'HYTa, TO JIJIs BCEX TO4YEK ee rpaduka

THomoxkum
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Torma misd Beex 7
—r2k 4 /):172’" + 27rX2 > 0.
Herpynuo ybenurbes, 910
—72k XszT >0
pu Beex |7| > 0, rae

1 r 1
PN = 3(r—Fk)
o=\ = <%) 70-

[Ipeanonoxum, uro 0 < 0, = min(a — o,a + o). Torna 70 € A% u
1t Beex du(-) >0

L(dp(), 2, ) = / (=72 4 X7 + 270g) dpa(r)+
A

+/ (=72 + A7) du(r) > 0.
R\Ag

PaccMOTpuM Mepy, COCPEIOTOYEHHYIO B TOUKe Ty (T. . 0-DYHKIHIO B
9TOM TOUKeE):

du(t) = Ad(T — 1)
u BeiOepeM A u 7y U3 ycsoBuii:

(6) /R T di(t) =1, 27 / ) dii(t) = 6%

o

52 21 o
A = %, T0 = (ﬁ) .

Kpowme roro, sicao, uro L(dji(+), A1, A2) = 0 (1 Tem caMbIM 370 MHUHU-
MaJsibHOe 3HaveHne Gynknuu Jlarpamxa). Takum o6pasom, ycaosust (a)
u (b) BBITIOJIHEHBI W [IJIST CJIy9asi, KOraa

. <r>2(§_k> (T>2(1—k) o7\ 2
0, >0= |-+ To= |-+ — ,
k 07 \k 52

Mepa [i(+) — pemenne 3aiaun (4) U 3HAYEHUE HTOH 33/[a4U COBLALACT
co 3HadeHneM 3amadn (5).
Paccmorpum tenepn ciydaii, Korua

I <T)2(71—k) 2T o
Og < 0= |- — )
k 02

x npoxoaut yepes rouku (0,0) u (028, o27). Haitnem

kIt 5 rouke ¥ = T2

Takum obpaszowm,

2(k—r
[Ipamas y = Ua( )
TOYKY T TaKyl0, 9TO KacaTeabHasl K KPUBOH y = &
. 2(k—

napaJieTbHa TPAMO y = g2th=)

E (?QT)k/r—l _ O_Z(k:—r) )

r

z. Umeem
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1
R k: 2(r—k)
T = - Og-
T

TeM caMbIM YpaBHeHue KacaTeJbHOII nMeeT BHU

Orcrona

(7) Y= Xlx + 271':\\2,
rie
K
N =2 N, = L=k (BN o
a ’ 27 1 r “

B cuty BorayTocTn KpuBoii y = 2*/" ee TOUKH J1ezKaT He BBIITe MPAMOi

(7) u TeM caMbIM JIJIST HUX BBITIOJHSAETCST HEPABEHCTBO
-y + )\11} + 27'(')\2 > 0.

Kpome Toro, —t2% + \i#¥" > 0 mpu ¢ > o,. Takum 06pasom, m1s Beex
du(-) > 0 mveem

L(dpu(), 2, ) = / (=7 4 X7 + 270g) dpa(r)+
A

+/ (—T% + /)\\1727") du(t) > 0.
R\Ag

[Tonoxxkum Tenepn
dr(t) = Ad(t —7) + Bé(t + o, signa),
rae A >0 u B > 0 onpeneanm u3 Tex ke ycaopuii (6). meem
52

=5

1 2 'rik
p=— -2 ()7
o 2w \r

Jlerko ybeuThes, 9TO U3 YCIAOBUS 0, < O BbITeKaeT, uto B > 0. Ocra-
ercst sameTuts, 9to L(dfi(-), A1, As) = 0. CresoBaTesbno, 3a1ada (4)
pemrera ipu Bcex 0 > 0 u 0 < a < o. U1, Kpome Toro, moKa3aHo, 4To ee
3HAYCHUE COBIALACT CO 3HAYEHHEM 3a1a4u (D).

Anupoxkcumupyst (cTaHaapTHBIM 00pa30M) Mepy, COCPeJ0TOYeHHYO
B TOYKe, J-00Pa3HOMN 10C/Ie10BATEIbHOCTHIO, IIOJIyYaeM, YT0 3HAUCHHs]
3aja4n (3) u 3a1a9u

AT 4 Bazr =1, A

Orcrona

/ T2ku(7') dr — max, /(Xﬂ'?r + QW/):QXJ(T)U(T) dr < /):1 + /):2(52,
R R

u(-) € Li(R), wu(r) > 0 nouru Berwogy na R,

COBIIA/IAIOT.
Pacemorpum teneps fist y(-) € Lo(AL) 3KCTpeMaabHYIO 33129y

Rl ()3 + MallF() = () a) — min.
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[Tepexosst kK npeodpazopanuio Oypbe u ucoab3yst Teopemy I Liantmepe-
JI5l, HETPYAHO MOJIYUYUTh PellleHne 3TON 3aJla49u U TOCTPOUTH ONITUMAJTb-
HBI METOJI BOCCTAHOBJEHHUs. lIpn 9TOM IOIpeIrHOCTb ONTHMAIBHOIO
MeTOIa BBIPAXKAeTCsl PABEHCTBOM

E“(DF, WJ(R),8) = \/ A1 + Aad2.

Orcrona moaydaem, 9To
—k (k\* 1
O's\/r (—) (52—|——2, O'a<6'\,
ar koo 2mr \r lopd
EO'<D ) W2 (]R)7 6) =

2 0. >0,
=) >

HerpyaHo npoBepuTh, 9T0 MUHAMAJILHOE 3HAYEHUE STOH BETUUHHBI
nocruraercd nupu a = 0.

Pacemorpum reneps caydaii k = 0. @ynknus Jlarpanzka 3amaqu (3)
B 3TO CUTYallil MMeeT B

ﬁ(du(-),xl,xz):/ (=1 + M7 + 27 Ao) dp(7)+
A

+ / (=14 A7) dp(T).
R\Ag

IMonoxxum
1= 2= 5

Ja Beex dp(-) > 0 cupaBeaanBo HEPaBEHCTBO
NN N 2r
L(dp(-), A1, A2) = )\1/ T dN(T)+/ (—1 + <Z ) ) du(r) > 0.
A R\A2 Oa
s
(52

—90
27

27’
Oq

a
o

1
o d(t + o4 signa)

dji(t) =

BBITTOJIHAIOTCA YCJIOBUA

/ ) =1, 2n / dii(r) = 62,
R A

a
o

(t) +

a kpome toro, L(fi(), A1, Aa) = 0. Paccyxkmas aHaqornaso mpejpimy-
1eMy, [OJIyYaeM, 9To

[ 02 1
a 0 r _ e
(8) EG'(D 7W2 (R)u 5) - 27T + O_ZT'

MunuMajabHOe 3HaUYCHHE 3TOH BeJAMYNHDI TaKKe AOCTUTACTCA IPpU a4 =
0.

Tem caMBIM HOKa3aHa
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Teopema 1. llyemvr e N, 0 <k <r,0< o <o0,d >0 u

3_<5)2<f—m(2_7f)23
- \k 5 )

k
A A= 1
PV <—) 0% + o <0,
o

Toeda

Q)

2rr

N3 jpoka3zaHHoro cijejyer, 94To ecjiu npub/iankenHas uHGOpMaIus o
npeobpazosannn Pypbe 3amanHa HA WHTEpBate (@ — 0,a + 0), TO, BO-
HepBBIX, MPH |a| > o 3ta nHdopMannsa OKa3bBaeTCst GECIOI3HOM, TaK
KaK MOIPENIHOCTH ONTUMAJIBHOTO BOCCTAHOBIEHUS B 9TOM CJIydae PaB-
Ha 00, &, BO-BTOPBIX, €CJIH |a| < 0, TO HOTPEITHOCTh ONTHMAIBLHOTO
BOCCTQHOBJIEHHsI TaKas ¥Ke, KaK JJId CIydas 3aJaHus Ipeobpa3soBaHus
Dypbe Ha uHTEpBase (—0,,0,) (TO ecTh 9acTh WHMDOPMAIUMH OKA3bI-
BaeTcs JuirHedt). Takum 06pasoM, HAMIYYIIIM UHTEPBAJIOM JJIUHBI 20
SIBJISIETCSL CAMMETPHUHBIA unrepBas (—o, o). Ho u B 3T0M ciiyvae, eciu
0 > 0 ero MOKHO YMEHBIIHUTD 10 HHTepBaaa (—0,0).
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