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OBITAYA XAPAKTEPUNCTUKA PABOTBI

AxryanpHOCTh Tembl. JluccepTanusi MOCBANIEHA 330a9€ HAUIIYUIIIEr0O
pUOIMKEHNs OIeparopoB audHepeHInpOBaAHAA JTUHEHHBIMA OrPAHU-
YeHHBIMU ONeparopamMu B mpocrpancTse C' Ha OCH U MOJIYOCH U POJICTBEH-
HBIM 9KCTPEMAJIbHBIM 331aaM.

Sagada 0 HAMIYYIIeM NPUONMIKEHUN JTUHEHHOTrO HeOrDaHUYEHHOTO
omeparopa U, meficTByIOEero u3 0aHaxoBa MPOCTpPaHCTBA X B OAHAXOBO
MIPOCTPAHCTBO Y, IMHEHHBIMU OrpaHuYeHHbIMU oreparopavu S : X — Y
Ha Kjacce () u3 obsiactu onpenesenus D = D(U) oueparopa U Bbuia
nocrasiena C.B. Creukunbiv B [16]. 3agada cOCTOUT B HAXOXK/ICHUN Be-
JINIUHBI

E(N)=E(N,U,Q) = S:Hisr‘IHf<N Slelg Uz — Sz||y (1)

U IOCTPOEHUH SKCTPEMAILHOrO onieparopa S* = S*(N, U, ()), Ha KOTOpOM
JIOCTUIAeTCs TOYHAs HUXKHsAA rpadb B (1).

UssecrHo, (cm. [5], [6], [16], [3], [4] u npuBenéHHbBIE TaM CCHLIKH),
40 3ama4a (1) TecHO cBA3aHA C APYIMMHU SKCTPEMAJbHBIMU 33Ja4aMU:
HEKOPPEKTHBIMU 33/Ia9aMU BOCCTAHOBJICHUS OMEPATOPOB, 33 JAHHBIX C TIO-
TPEIHOCTHIO, 33Ja9eil YncaIeHHoro auddepeHnupoBaHs, HepaBeHCTBA-
mu Konmvoroposa. 9tuM 3aadaM MOCBAIIEHO OOIBIIIOE KOTHIECTBO PaboT
A.H. Tuxonosa, M. M. Jlaspenrnesa, B. K. Usanosa, C.B. Creukuna,
H. C. Baxsasiosa, U. Muuennu, T. Pusnuna, B. A. Mopozosa, B. B. Bacu-
ua, B. 1. Tanansr, A. A. 2Kencnikbaera, I'. B. Xpomonoii, B. B. Apecrosa,
B. H. TI'apymmua, FO. H. Cy66oruna, JI. B. TaitkoBa, B. M. Tuxomuposa,
A.TI. Bycnaesa, [.T. Marapun-Wnbsesa u ap. (cm. [5], [6], [20], [4], [11]
U npuBeieHHy0 TaM Gubsinorpaduro. )

Ha namubiii MoMeHT Hambosiee W3ydeHHON sIBJISETCS 3a/a49a O MpU-
OnmkeHnn oneparopa qudepeHupoBaHus mopsaaKa k Ha Kaacce n pas
mnddepenmupyembrx byskmmit, 0 < k < n, B mpocTpancTsax L, Ha Un-
CJIOBOIT OCH W TOJIYOCH; TIOYTH BO BCEX CIIyJasx, KOTJA 33a9a PereHa
TOYHO, KJlacc () uMeer BHJ,

Q={f:feLulf™, <1},

IpH 9TOM Bcerja mpemmonaraercs, dro f("~ 1 jokampHO aBcomor-
HO HempepbiBHA. 1y 3ajgady usydaau C.B. Creukun, B.B. Apecros,
B.H. I'abymun, A.II. Bycnaes, u ap. (cm. 6ubauorpaduto B [5], [6]).



Bagada o HawTydIneM TpuOMKeHIH orneparopa auddepeniuposa-
nua DF nopsanxa k ma xnacce Q, (0 < k < n) byukmuit f € C(I) ¢
JIOKAJTbHO a0COIOTHO HempepwiBHOit (n — 1)-it mpomssommoit (1) ma
I, rakoit uto f™ € Loo(I) ||f(”)||Loo(I) < 1 Obura pereHa B ciydae
I = (—00,400) mnsa n = 2,3 C.B. Creukunpiv [16], gma n = 4,5 —
B.B. Apecrosbim [1]. dug n > 6 3HadeHue BeJUYUHBL HAUILY 9IIErO [IPU-
6simzkenus Boinucas B.B. Apecros [2] ¢ nomompio pesyabrara Tomapa
[19] a oxonuarembnoe pemenne momyuua A.II. Bycmaes [9], B gacTHO-
CTH, OH BBINHUCAJ SBHBIN BUJ, SKCTPEMAJLHOTO omeparopa. Ilpu n > 3
SKCTPEMAJIBHBIN OMepaTop SBJIsIeTCs OECKOHEYHOPA3HOCTHLIM. B ciaydae
I = [0, +00) pelterne u3BECTHO TOMBKO Jyid n = 2,3 [16], [17].

[Tpu nocTpoeHny 1 U3y94eHNU KOHKPETHBIX METOIOB BOCCTAHOBJIEHUS
OTIEpPATOPOB PACCMATPUBAIOTCA TEOMETPUYECKUE XAPAKTEPUCTUKHU TTPO-
CTPAHCTB, Takue Kak koucraunTa FOura, orHocurepuas Koncraunta HOmra
u apyrue (cM., Hampumep, [5], [4]).

B cuny ckazaHHOrO TeMa MCCIIeIOBAHUS JAHHON JTUCCEPTAIUN sIBJIsI-
€TCd aKTYyaJIbHOM.

Ileas paGorbl. OcHOBHAas LElb JAHHON AMCCEPTALMH COCTOUT B
U3yYEHWN 33Ia9U O HAWIYYIIEM PABHOMEDHOM MPUOIMKEHUN OMEepPaTO-
pa muddepennuposanusa B npocrpancrse C Ha kmaccax WpH(w) =
= {f €C:w(d, f™) <w(d),0<6< oo} C 33JAHHON MarKOPAHTOW MO-
JLyJisl HEIPEPBIBHOCTH CTapIeil MPOM3BOAHOI; MOCTPOEHUN U UCCIEI0BA-
HUU AMMPOKCUMUPYIOMIUX OMEPATOPOB BOZMOXKHO 00Jiee MpocToil CcTpyK-
TYpBI B 3a7a4€ O (pAaBHOMEPHOM ) MpuOInKeHur oneparopa auddepenim-
poBaHUs Ha Kjaccax (GyHKIui (), ¢ OrPAHMYEHHON CTApINeil MPOu3BO/I-
HOI; BBIYHCJIEHIE OTHOCUTENIbHOM KOHCTaHTEI FOHra npocrpancrsa (7.

Metoapl ucciaegoBaHug. B padore UCIOMB3yIOTCA METONBI MATe-
MATHYECKOTO aHam3a, (PYHKIMOHAIBHOIO AHAJIN3A, TEOPUH TPUOIIKE-
Hust QYHKIHUN 1 OIepaTOPOB.

Hayunas HoBu3Ha. Pe3ysbraThl JUCCEPTAIME ABJISIOTCS HOBBIMHU.
OcCHOBHBIE U3 HUX 3aKJ/IOYAIOTCS B CJIETYIOIIEM.

I. Pemena 3amaga CredkrHA O HAWIYYIIEM DABHOMEPHOM MTpPUOIIH-
JKeHUU oreparopos nudGepeHupoBaHns IEPBOr0 U BTOPOrO MOPSIIKOB
Ha IOJIYOCH Ha KJIacce (DYHKIHH ¢ BBIMYKJIOH MaXKOPAHTON MOy Hempe-
PBIBHOCTH BTOPOI TPOU3BOIHON. BhIuncieHa BeIMINHA HAMITY IIIero Mpu-
OJIMKEHUsT U MOCTPOEHBI COOTBETCTBYIOIINE IKCTPEMAIHHBIE OMEPATOPHI.
Kaxk crencrBue, mosydeHbl TOYHbBIE MY/JIbTUILTAKATHBHBIE HEPABEHCTBA
JIJTsl HOPM TIEPBOI U BTOPOI TPOU3BOIHBIX (DYHKIUH f B TEPMUHAX HOPMBbI
byHKIMY ¥ KOHCTAHTHI JIMMIIUIA TOPSIIKA (¢ BTOPOIl IPOU3BOIHOMN.



I1. TlocTpoens! 1 rCCTeI0BAHBI KOHETHOPA3HOCTHDIE OITEPATOPHI MaK-
CHUMAJIBHO TMPOCTON CTPYKTYPBI, OOJIAJAONIIE XOPOITUMH AMMTPOKCHMA-
TUBHBIME CBOMicTBaMU B 3a1a4ue Creduknna o (DABHOMEPHOM) MPHUOIUIKE-
HUU O1epaTopoB AudHepeHnpoOBaHus MOPAIKa k Ha KJIACCAX

Qn = {f . fe C(—oo,+oo),||f(")||Loo<1}, 0<k<n.

OmnepaTopbl UMEIOT MUHUMAJIBHOE YUCI0 CHMMETPUYHO PACIOJIOKEHHBIX
y3n0B. Uccaenosansl ciydan nepsoii npoussomHoit (kK = 1) mpu n €
€ {2m,2m + 1} u npoussozaHoii mopsigka k = 2m — 1 pu n = 2m + 1.
31ech 2m — YHUCI0 y3JI0B OMEepATOPA.

III. Beraucnena ornocurenbaas Koncrtaata FOmra mpocrpancrsa £7 .

Teoperudeckasi 1 mMpakTUYecKas IEHHOCTh. Pabora HOCUT Te-
operuyeckuii xapaktep. [losmydennnie pe3yabraTbl W TPEIJIOKEHHBIE B
paboTe MeToabl MOTYT OBITH MCIOIL30BAHBI MIPU JAJHHEHIIIEM W3y IeHUN
BOIIPOCOB MIPUOJINKEHUST 1 BOCCTAHOBJIEHUSI OMIEPATOPOB, IOCTPOSHUN Me-
TOZIOB IUCTEHHOTO au(PepeHITnPOBAHNSI.

Anpobamusi paborbi. Pe3ynaprarel auccepranyy TOKJIAIBIBAIACH
Ha pame MexayHapomubix u Bcepoccuiickux maremMarndeckux KoHGe-
penruii, B yacTaoctd, Ha 9-oii Caparosckoil 3umueii mkose (1998 r.),
Ha Bcepoccuiickoit Hay4noi koHdepenuun "AIropurMudeckuii aHau3
HekoppekTHbix 3324 (r. Exarepunbypr, 1998 r.), Ha MexKayHapOJHOl
xoudepennyun "Teopus mpubimxkenus GyHKIHI 1 omepaTopos", MOCBs-
mernoii 80-neruto co gus poxaenusa C.B. Creukuna (r. Ekarepun0ypr,
2000 r.), u mHa MexayHapoauHoii mkose C. B. Creukuna no teopuu PHyHK-
uwii (1994-2001 rr.).

ITy6aukamuu. OCHOBHBIE PE3yJIbTATHI TUCCEPTAIIUHN Oy OJTMKOBAHBI
B craThsax [21] — [23] aBTopa; BBICTYIUIEHHST aBTOpa Ha KOHQEPEHIMsIX
OTpPasKeHBI B TE3HUCAX JOKIAZ0B [24] — [29)].

Crpykrypa n 06'beM paboTsl. /luccepraris COCTOUT U3 BBEICHUS
u tpéx rmas. O6bem guccepramuun — 69 crpanui,. Crucok JuTepaTypbl
coaepkut 41 HauMEeHOBAaHHE.

KPATKOE COAEPXK AHUNE JNCCEPTAIINN

Iycrs I = (—o00, +00) wimu I = [0, +00). O60o3HauuM yepe3 C = C(I)
6aHaXOBO MPOCTPAHCTBO HEMPEPBHIBHBIX W OTPAHUYeHHBIX Ha I dyHKImii
f ¢ wopwoit [|f|| = [[fllcry = sup{|f(z)|: = € I'}. Yepe3 C(I) obo3ma-
YUM MPOCTPAHCTBO PABHOMEPHO HENpephIBHLIX Ha I dymkmmii. Momymem



uenpepbiBHoctu Gyukipu g € C(I) HaspiBaorT GyHKIMIO, ONPEAEJIEHHY O
Ha noayupsamoii [0, +00) dbopmysioii

w(d) =w(g,6) =sup{lg(ti) — g(t2)| : t1,t2 € I,|t1 —ta] <6}, 6 20.

i 3amansoro w obo3uaunm yepe3 H (w) muoxkecrso dyukmuii f € C(T),
11t KOTOphiX w(f,d) < w(d), § > 0. Beeném kiacc

WoH(w)={feC(): f™ e Hw)}

n pa3 (n > 0) quddepenuupyembix Gynkuuit Ha I, Ubs -5 NIPOU3BOIHAS
npuHaexur H(w).

IMycrs £ = L(C(I)) ecTb MHOXKECTBO JTUHEHHBIX OIPAHUIEHHDBIX OIe-
paropos u3 C(I) B C(I), u Ly (aymss N > 0) — MHOKECTBO OIEpaTOpPOB
S € L, rakux gro ||S]| < N.

Paccmorpum wacrHbiil cayuail 3aga4du (1) — 3azady o Hawsydnem
npuGKenn oneparopa anddepenmmposannst DF f = fF) ma knacce
WrH(w), (1 < k < n), oneparopamu u3 Ly. Bosee Touno, Tpebyercs
HAWTA BEJIAIUHY

E(N) = E(N,D* W,H(w)) = inf{U(S): S € Ly}, (2)

rae

U(S) = sup{||f*) — Sf|: f € W H(w)},

W TOCTPOUTH 3KCTpeManbHblil omeparop S* = S (N), ma koropom
JIOCTUTAeTCs TOYHAs HUKHAs rpadb B (2). 3amada (2) Obuaa pemieHa
C.B. Creukunbiv [16] mis n = 1 1 IPOM3BOIBLHOTO MOJYJSI HEMTPEPHIB-
HOCTH W.

BaskHbIM 4aCTHBIM CITydaeM 3aaun (2) asisgercs ciaydaii w(d) = 0%,
0 < a < 1. Oboznauum B arom ciaydae W, H(w) gepes W, H*.

Mycrs W, H* = W, H*(I) ecrb kiacc Bcex aubdepeHuupyeMbix
dyukuuit f uz C(I) ¢ n-oii NPOU3BOAHON, YIOBIETBOPIIOWIEH YCIOBHUIO
Jlunmmia mopsaaKa o, TO eCTh, [ KOTOPOii

w(f™,8) < L%, 6>, 3)

¢ koucrauroii L = L(f) > 0. Hna koukperuoii dyukuuu f € W, H®
6ymem obozaadars gepes ||f(*+Y)|| manmensuryio koucranry L = L(f) B
HepaBeHCTBE (3).

Cs3b MeXKIy 33Ja4eil 0 TOYHONW KOHCTaHTe B HepaBeHCTBe Koamo-
TOpOBa W 3aJadeil 0 HAWIYYINEM MpuOInKeHun omeparopa auddepen-
ypoBaHus Obia BriepBble oTMedena CredkuubiM B [16], [17]. TTo3anee



9Ta CBA3b PACCMATPUBAJIACH IIPY U3Y9YEHUH 33189 JIJIsI PA3TUIHBIX (DyHK-
nuoHAJIBHBIX mpocrpancTs B paborax C.B. Creukuna, B.B. Apecrosa,
FO.H. Cy66oruna, JI.B. Taiikosa, B. H. Tabymuna, A.II. Bycraesa u
1p. (cm. 6ubamorpadmio B [5], [6]).

B nepeoti 2aase Mbl npuBoauM periienue 3ana49u (2) Jjisi BbILyKJIOIO
MOJLYJIsl HElPEPbIBHOCTH W Ha nostynpsamoil I = [0,00) npu n = 2, k =
= 1,2 u, Kak ciejcrsue, noiaydaeMm Hauwitydmyio koucranry K (k,n,a) B
mepasenctse Koamoroposa mist dyuknuit f € W, H?

nta—*k

: o)k
17PN < K (kyn, )| FI| 4= [ £

B cayuae o = 1 (mpu n = 2, k = 1,2) 310 HEpaBEHCTBO OBLIO MOJIYYEHO
A.TI. MaropunbiM [14].

B 3T0#f riaBe MpUBOAWTCS TAKKE peNIeHne 3aa97 ONTHMAJILHON
PEryJapru3anyy BBIYUCICHHA II€PBOI U BTOPOH NPOM3BOMHBIX Ha KJIACCE
byuxumit Wy H (w).

CdopmyaupyeMm OCHOBHBIE pe3yabTATHI MEpPBOi TiaBbl. Ilycts w —
BBITIYKJIBII MOJIYJIh HEMPEPBIBHOCTU. Breném GyHKIuio

1— thy t €[0,h)
. o rh “ 9 9
x(t)—x(tmh)—{ h(t—r), telhr],

omnpeieiéHHyo Ha, [0, 7] 11t TI00BIX MONOKUTETBHBIX b U 1 > h. Onpese-
auM dyukuuio p = p(z) (cm. ussecrnyio semmy Kopueituyka-Creukuna

[13], crp. 191) Ha [0,¢], rme ¢ = %, COOTHOIIEHUEM

O603mauTM depe3 p~ ' DYHKIMIO, 0OPATHYIO p, U MOTOKIM

— [ (p(w) —wydu, = € [0,
p(r) =p(rw) =9 «° (4)
Jw'(u—p~tuw)du, zé€ler]

Jlemma 1.2. I[Tycmv w — suunykaviti Modyas venpepvehocmu. Tozda
oas a06020 N > 0 cywecmeyem napa wucea h, v (0 < h < r) maxuz,
YMmo



= [ewdn  ©

t
/ K)dudt=0, v K=
0 h h

Teopema 1.4. ITycmv N > 0, w — swnykavti Modysb HENPEPDLE-
nocmu, a napa h, r (0 < h < r) ydosaemeopsem ycaosusam (5), (6).
Tozda

C

E(N7D7W2H(w)) = /X(U,T, h)W(p(U) —U) d’LL, 2de c = Th)
r
0
u onepamop S* = SY'5(N), onpedeasemviii no dopmyare
. _r+h T h
(S*f)(z) = — o f(z) + h(r—h)f(x+h) —mf($+7“),

ABAACTNCA IKCITMPEMAADHIM.

Oror pesynbrar g w(d) = ¢ 6bur monyuen panee C. B. Creukunbim
[16]. B srom cayuae r = 3h, h = <.

st omeparopa qudpepeHImpoBaHNsS BTOPOTO TMOPSAIKA UMEIOT Me-
CTO CIIEMYIONUE AHAJOTHIHBIE YTBEPIK ICHHU.

JIemma 1.3. ITycmv w — sunykand Modyas nenpeposrocmu. Tozda
das aobozo0 N > 0 cywecmeyem napa wucea h, v (0 < h < r) maxuz,
YMO BUNONHAIOMCA CALOYOULUE PAGEHCNEN

4
N= h(r—h)’ @)

/w /tw(t) dt = 0. (8)
h

0

Teopema 1.7. ITycms N > 0, w — 8onykaviii MoOYsdb HENPEPHLE-
wocmu u napa h, r (0 < h < r) ydosaemsopaem ycaosuam (7), (8).
Toezda

E(N,D*, WyH(w)) = K — T // K) dudt,



20e

r—nh
u onepamop S* = S55(N), onpedeasemviii no dopmyare

(5°9)(@) = 7:£@) = e f@ + 1)+ s f o+ 7),

r

ABAALTNCHA IKCMPEMAALHbLM ONEPamopom 6 3adaue (1).

C.B. Creuknnbiv [16] 6bL1 TOMYYeH 3TOT pe3yabrar s w(d) = 4.

B srom ciywae r = 3h, h =/ %.

Bimiskue pesysnbrarhl OTHOCHTENLHO HepaseHcTs Kommoroposa mo-
aydennbt no3xe Hesasucumo C. K. Barnacapossiv [7, 18].
B ciyuae w(d) = ¢ kmacc W1 H(w) npeBpamaercsa B KJIacc

Wooi H = Qn={f: f€ C),If " ro <1} (9)

dyukuuit f € C(I) ¢ nokanbuo abcosoTHO HenpepbiBHOM (1 — 1)-it mpo-
m3soznmoit (™1 ma I, rakoit aro (") € Lo (I) u ||f(n)||ch,(I) <1

Bamada 0 HamIydIeM npubamKeRnu omneparopa auddepeHnnpoBa-
mna D* mopanka k wa xmacce @, (0 < k < n) 6blaa permena B caydae
I = (—00,+), n = 2,3 (C.B. Creukun [16]), n = 4,5 (B.B. Apecros
[1]), n > 6 (B.B. Apecros [2], A.II. Bycnaes [9]). B caysae I = [0,+
+00) pemieHre U3BECTHO TOJIBKO st n = 2,3 (cum. [16], [17]). IIpu n > 3
mns I = (—00, +00) 9KCTpeMaIbHBII OMepaTop ABJIIeTCs GECKOHEUHOPA3-
HOCTHBIM.

Ienb 6mopoti 24a6b COCTOUT B MOCTPOCHUN U UCCJIEIOBAHUN OMEPa-
TOPOB, KOTOPBIE JAI0T XOPOLIYIO OICHKY CBepXy B 3amade CTedkuHa i
I = (—o00,+00) Ha kuacce byskuuii ), u umeoT Hanbosee NPOCTYIO
crpykrypy. Buepsnie 3agady takoro poxa paccmarpusai B.B. Apecros
[1]. Tounee, 6yayT N3ydaThCS ANMPOKCHMATHBHBIE CBOMCTBA KOHETHOPA3-
HOCTHBIX OTIEPATOPOB ¢ MUHMMAJLHBIM YUCJIOM PABHOMEPHO M ,,CAMMET-
PHYHO® PACIIOIOKEHHBIX Y3JI0B. JTH OIIEPATOPHI JJIsl HEYETHOIO 3HAYE-
nusa k 6epyTcs B BUIE

= (Ajf(z+hj) + A_jf(z — hy)),
j=1

hi=(2j—Dh, 1<j<m, h>0; (10)



Omneparop S crpouTcsi UCXO/s U3 YCIOBHA, 9TO HA Kiracce (), BeIUIuHA
YKJIOHEHHS

U(S) = Urn(S) = sup{|lf* = Sfllc: f€Qn} (11)

KOHEYHA; & TOYHEee, 9UCI0 M O6epETcsa MUHUMAJILHO BO3MOKHBIM, IIPH KO-
TopoM HafinyTcs xodddunuentsr {A4;}, obecrnednBalonue ycaoBue KO-
ueunocru Beauunnbl U (S).

B kiacce oneparopos (10) MOKHO OrpaHUYUTLCS OmepaTopamu 6o-
Jiee IpOCTOR CTPYKTYPbI

m
h
(SF)(x) = (Sif)(@) = D A5 (f(a +hy) = f(z = hy)),

Jj=1

hj =(2j—1Vh, j=T,m, h>0. (12)

B pabore usyuarorcs umenso oneparopsbt (12).
HUcnoub3ysi coobpazkenus, npusenéuubie B [16], HeTpyqHO 10Ka3aTh,
91O

1 _
ISkl = Sz ISell, - U(S) = """ U (Sp).

[Mostomy omeparopsr (12) gocrarouno uszydars tpu h = 1.

Bo Bropoit riase Borauciaena vHopMma ||S || oneparopa (12) mpu h =
=1lma k=1 k=2m—1,n € {2m,2m + 1}; BolUnCIEHO yKJIOHEHNUE
oneparopa (12) or oneparopa auddepennuposanus wig k = 1, k = 2m—
— 1, n = 2m + 1; nojry4eHbl OIEHKHU CBEPXY U CHUIY JJisi YKJIOHEHUs [IPU
k=1,n=2m.

Cdopmynupyem OCHOBHBIE PE3yJIbTATHI, BTOPOIi IJIABHI.

Teopema 2.1. Jlaa nopmwv onepamopa (12) S = St npu k = 1,
awbom n u h =1 umeem mecmo gopmyaa

m—1 1 n
I91=3 @ ™=l

5 ! 2 (p1)?
6 xomopot I, = (2(3+)1)!z = 2(2us-1))! ’

deavHoe coomuouLerue

v=20,1,...; u sunoansemca npe-

™
II1S|| — > n — +0o.

Teopema 2.2. Jlasa arwboz0 m > 1 npu newémuom n = 2m + 1 u
h =1 umeem mecmo gopmyaa
(2m—-1IH2  C2m -1 1

o N -
Ut2m+1(S1) = Cm+1)!  Cm)! 2m+1

_3
m 2, m — +00,
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"

u eeprHAA epanv 6 (11) docmuzaemea na dynxyuu f(z) = T,

Teopema 2.3. Jlaa arw6020 m > 1 npu wémuom n = 2m u h = 1
UMENTN MECTNO COOMHOULEHUSA

Q(m) < U1,2m(511) < U(m)v

6 KOMOpPwLL
— . (@m-D)* s
U(m)——(Qm)! @n—1) =m 2, m— +o00.

2m — ! 1
U(m):(m ) m_%, m — +00.

= 2m)!l 4m? -1 =

Teopema 2.4. Jlaa wopmwve onepamopa (12) S = Si | npu k =
=2m—1,n € {2m,2m + 1}, h = 1 umeem mecmo pasencmso

151l = 1.

Teopema 2.5. Jlasa arwbozo m > 1 npu newémuom n = 2m + 1 u
h =1 umeem mecmo gopmyaa

w|3
o=

Usim—1,2m+1(S3pm_1) =

u eepxHaa epany 6 (11) docmueaemes na dynryuu f(x) = %

B mucceprammyu CpaBHMBAIOTCS ANNPOKCHMATUBHBIE CBONCTBA IO-
CTPOEHHBIX omeparopos (12) u Hamaydimux (SKCTPEMAaJIbHBIX) OLEpPaTo-
pos B 3aiade. [Ipu N > 0 Boibepem napaverp h = h(N) > 0 tak, arobbi
|Sk|| = N. Ornowenue o = o(k,n) = U(SZ(N))/E(N) MO2KHO CUIHTATh
XapaKTEPUCTUKON AIMPOKCUMATUBHBIX CBOHCTB oneparopos (12). Io u3-
BecTHOI cxeMe (M. [2], [10], [9]) npoBepsieTcst, YTO BEJIMYMHA 0 HE 3ABUCUT
or N.

B pabote moka3aHbl CIEIYIONINE YTBEPK ICHUS.

Teopema 2.6. Jaa seavuunv, o(1,n) umeem mecmo coomnowenue

o(l,n) = (g)nJrgn , en=0(/n), n—oo.
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Teopema 2.7. /las seaunwunve o(2m — 1,2m + 1) umeem mecmo
COOMHOUEHUE
o2m —1,2m+1) xm, m — oo.

Tpemvsa 24466 JTUCCEPTAIUYU MOCBSINECHA, 33/a49€ BHIYUCICHUS OT-
HocuTenbHON KoHCTaHThl FOHra mpocrpancrsa (7, Koropas ecThb TOY-
Hasl BEPXHsAS PAHb OTHOMIEHNsI OTHOCHTEIBLHOrO 9e0BIMIEBCKOTO PAINYCa
MHOKECTBA K €r0 JUAMETPY 110 BCEM BBIMYKJIBIM OrPAHAICHHBIM 3aMKHY-
THIM HEOJHOTOYEUHBIM MHOXKECTBAM MpocTpaHcTBa. [1ogo0HbIe XapaKkTe-
PHUCTHUKU IPOCTPAHCTB BO3HUKAIOT MDY IIOCTPOCHUM U U3y IEHUU KOHKDET-
HBIX METOJOB BOCCTAHOBJIEHHS OIeparopos (cM. [5]).

Bomnpocam wusyvenusi koncranrsl FOwra J(X) pasiudsbix 1mpo-
CTPAHCTB MOCBSIEHO GOIBIIOE KOTMIECTBO PAOOT; 3Ty 3339y U3ydau, B
gacrHoctH, FOur (X = R™), BorenbimocT (IpoM3BOIbHBIE N-MepHbIE Ha-
HaXOBBI MpocTpancTsa), B. JI. dompmnkos (€7, £1), C. A. Huayros (£, £,
L,[0,27) ana 1 < p < 00), B. 1. Banos, B. M. Ceménos, C. Franchetti
u ap. C.A. Iuuyros [15] Bblumcann orHocuresnbHyo KoHcranTy FOHra
Js(X) npocrpancts L,[0,1] u £, n nomyann ouenkn ana Jg(fy) npu 1 <
< p < 0. CBa3p koucTauThl J ¢ Teopemoii J[)KekcoHa O HAWJIyIITeM
npubmmkennn ormerun C.B. Creuxkun (cuM. [8]). B.B. Apecros B paGo-
Te [4], mocBsieHHO 3a1aUe 0 HANITYYIIIeM BOCCTAHOBIIEHHH OTIEPATOPOB,
BB&1 KoHcTauty v = (X)), dABALMOLIYIOCS TOYHON BEpXHEH rpaHbi0 OT-
HOIIEHUSI OTHOCHTEIHLHOTO Y€OBIMEBCKOr0 PAIIYCa K €ro Ie0bIIIEBCKOMY
pajuycy Ha Kjacce (KaK u [yl KOHCTaHT J, Jg) BBIIYKJIbIX OMDAHUYEH-
HBIX 3aMKHYTBIX MHOYKECTB MPOCTPAHCTBA X, COCTOAIIUX Gojiee 4emM u3
O/THOI TOYKH.

B Tperbeii rnaBe BeraucieHa oTHOCHTENbHAA KOHCTaHTa FOHra mpo-
crpamcrsa £7 . A UMEHHO, JOKA3aHO, 9TO LIPK N 2> 2 CIPaBEIINBO CIeIy-

o1mee paBeHCTBO
n n—1
JS (goo) =

n

Kpowme Toro, onucanpr sKCTpeMasibHbIE MHO2KECTBA, TO €CTh, MHOYKECTBA,

. M
co coiicrBom J,(l2) = T;((M)). Kak ciencrBue BBINHCAHO 3HAYEHUE KOH-

cranTet y(€%).

Asrop Giraromaput HaydHOTO pyKoBOmuTEIst podeccopa B. B. Ape-
CTOBA 33 MMOCTAHOBKY 3a/aY W BHUMAaHHE K pabdbore.
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