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UHBAPUAHTHBIE TNOAINPOCTPAHCTBA B I[MPOCTPAHCTBAX
rPAHUUYHBIX 3HAYEHUH AHAJIMTUYECKUX ®YHKLIUA B
OBJIACTSIX CO CHNPSIMJIIEMOW T'PAHULIEN

r. . TYMAPKWH

B pa6oTe pacnpocTPaHAKOTCH H3BeCTHbie pesyabTaThl Depnunra oG uHBa-
PMaHTHBIX MOJNPOCTPAHCTBAX ONEPAaTOpa C/ABHra HA HHBAPHATHBIE NMOJNPOCTPAHCT-
Ba ‘omepatopa S yMHOXeHHsi Ha { B mpocrtpaHctBax E,, p >0, rpaHHYHBIX 3Ha-
yenuit (QyHKUNHA f(2), mpuHaanexaumux kaaccam £E,(G) B. M. CmupnoBa B 06-
nactax G co cnpsmiaseMol rpanHued y. [Ipu 35TOM oOkaselBaeTCs, UTO CTPYK-
Typa MHBapPHAaHTHBIX NPOCTPAHCTB onepatopa S B £, OKa3HBaeTCsi aHAJMOTHUHOMH
paHee oTMmeuaBlueiics B mpocTpaHcTBax /7, CoOTBETCTBYIOIIHE MOANPOCTPAHCTBA
umetot Bua /. E,, rae [(z) — BHYTpeHHAsn (MO TepMHHONOrHH BEépauHra) pyHkuus
B G (|/z)|<! B G, |/({)|=1 noutn Bcioay Ha Y).

OnHako XapakTepHUCTHYECKHE TMPH3HAKH [UKJHYECKNX (BOCTIPOH3BO/ISIINX)
3/1eMeHTOB onepatopa S B TNPOCTpaHcTBaX £, B NPOH3BOJbHLIX 06JacCTX OKa-
3pIBAlOTCH M0 (hopMe OTJIAHUHBIMH OT TOro, 4To ObLIO B npocrtpaHcTBax /1,. Takue

. Qs(2)
saemeHTH f({) HMeIOT napaMeTpHuecKoe rpejcTaBJeHHe BU/la f(z)=e‘°1*’7). rae
QAz) — BHewHss yHkuus, a [*(z) — BHYTpeuHsas QyHKUHA, 3aBHCAILAA TOJIbKO

oT o6aacth G u cBojadulascd K KoHCTaHTe [*(2)==1 Toabko B 06.acTaX KJacca
B. M. CmupHoBa.

Iasee wccaenyioTcs HHBapHaHTHbIE I0JNPOCTPaHCTBA onepatopa S¥, comps-
KeHHOTO K S B npocrtpauctse £, YCTaHaBJIMBAIOTCS HEOOXO0JMMBIE H [0CTATOY-
Hble yCJOBHA Aasi Toro, 4To6bl f(C)€ £, ABAANOCH HEUHKIHYECKHM 3JeMeHTOM
oneparopa S* B E,. DTH yCJOBHS 3aKIIOYAOTCS B ToM, 4Yto Qynkuus . j(§)e”,
rie ¢ — Yroa HakJOHa KacareJbHOH B TOuKe { K KPHBOH Y, ABJAETCA YI/IOBBIM
rpaHHYHbIM 3HayeHueM MepoMmopdHoi B o6saacTH G PyHKUMM C OrpaHHYEHHOIT
HEBAHJHHHOBCKOH XapaKTepPHUCTHKOMH.

1. UuBapuanTHBIE NOANPOCTpaHCTBA oneparopa caBura. [Ipusenem xo-
polIO H3BECTHbIE ONpeJe/eHHsl H pesy/bTaTel 06 onepatope CHBHra.

[ycte H — cenapaGesibHOE T'HIbGEPTOBO  POCTPAHCTBO C OPTOHOPMHUPO-
BauHbIM 6a3ucom {/,}, n=0, 1, 2,.... Onepatop casura S Ha /1 3aaaerca ¢op-
MyJamu

Sly=ly, n=0,1,2....

Bépaunry ynanoce Bnepsble onHcaThb HHBapHaHTHble noanpoctpancrsa Mc H
oTHocuTeabHO S, T. e. takue M, uto SMc M. MoxHo oToxaecTBUTh [ ¢ npoc-
tpancTBoM /7, Xapau, COCTOAIMM H3 TPAHUYHBIX 3HA4YeHHi1 [(e®) ananuTHUECKHX
B kpyre |w|< 1 ¢ynkuuit Flw), And KOTOPbIX

2n
[ |Flre®2dd=C< co, O<r<l.
0
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106 . Tymapkuu

Kak usBecTHO, kawAasi pydkuus F(2)€ /1, uMeeT noutTH BClOAy Ha |w |=1 yrjao-
Bble rpaHuyHble 3HaueHus F(e)¢ Ly [lpu stom kKoMmiexcHbld paa Pypbe Takux
(pYHKIIHA HMeeT BH/

(1) - F(e®)= X c,e".

n=~0
3aecs C, siBOTCS  KO3pPuauuMeHTaMH  PasnokK eHUs  aHaJUTHYeCKOH (yHKUMH
F(w) B paa Teinopa

Cxoaumoctb psana Pypee (1) rapanTHpoBana He TOJNBKO B CpEIHEM, Kak 3TO
cneayetr u3 paBeHcTBa [lapcesasisi, HO Taxe MO H3BeCTHOMY pesyJ bTaTy Kapne-
COHAa M TNOUTH BCIONY. :

PaccmoTpuM oToOpakenue TuaAbOepToBa npocTpaHcTBa ¢ 6asucoM {[,}, n=0,

1, 2,..., U3OMETPHUECKH HA NPOCTPAHCTBO (DYHKIHI, CYMMHUPYeMBIX Ha |w|=1
B CTeNeHH p =2, TaK, 4ToObl /[, COOTBETCTBOBAJO 72_,,,8010. Torna o6pasom H
T

6yaet npocTpaHcTBO fFiy, a omepaTopy ciaBura S OGyAeT COOTBETCTBOBaTb B [,
onepatop ymHoxehnus Ha e’®. Takum oGpa3om onepatop ciaBHra S CBOAHTCS B
npoctpaHcTBe F, K onepaTopy yMHOXeHHS HA w byuxuuil f(w)€ Hy: Sf=wf(w).

Teopema 1. (Bépaunr). /Tycms M-noonpocmpancmso 8 H,, unsapuanm-
Hoe omrocumeavHo S. Toeda, ecauw M=={0}, mo cyuwecmsyem BHYMPEHHAS
dynrgus 1(w): | l(w)|<1 npu |w|< 1, |1(e?®)|=1 noumu 6ciody maxas, wmo
M: [HQ, 2de

(2) IHy={If: f€ H,}.

Buympenusisi ¢yurxyus l(w), coomsemcmsynoujas UHBAPUAHMHOMY nOONPOC*
mpancmsy M, eOuHcmBeHHa ¢ MmouHOcmbio 00 MHoNcumens €. O6pamro,
8csikoe noonpocmpancmgo 8uda (2) s8AsLeMCST 3AMKHYMbLM U UHBAPUAHMHbLM
omHocumeAbHO onepamopa S.

[MpuBenem GopMyNUPOBKYU TeopeM, NAIOIUX PacrpoCTPaHECHHE pPe3yJbTaToB
BépauHra o CTPYKType HHBAapHAHTHBIX ~[OANPOCTPAHCTB onepaTopa CHBHra B
npoctpaHcTtBax Ly, U oy (caywya#t p=2) Ha npousBoJbhble p >0. Pacrnpocrtpane-
Hue TeopeMbl Bépamdra na p >0 610 nano CpuunBaHoM U Baurom.

Teopema 2. Begxoe 3amMKHymoe UHBAPUAHMHAOE OMHOCUNEAbHO- Y MHO-
owenust Ha e® noonpocmparncmso E L, umeem caedyrowuii 810 :

1) 8 cayuae, ko2da eE =E, mozda E=y,L, 20e x,— xapaxmepucmuiec-
Kast PYHKYUSL HeKomopo20 mHoxcecmsa A Ha |w|=1.

2) 8 cayvae, xozda ePEc=FE (8xkatouenue cmpoezoe), mozda E=oH,, 20e
| 0(ef®) | =1 noumu 8crody Ha | w|=1, H, — npocmpancmso panuiHblx 3HQAUEHUIL
anaanmuveckux 8 |w|<1 gynryull 13 0603Ha4aemo20 moil sce 6yKeol npoc-
mpancmea Xapol.

13 5TOH TeopeMbl HEMEAJIEHHO MOJy4yaeTCsl ONMCaHHe 3aMKHYTBIX HHBapHaHT-
HBIX MORMPOCTPAHCTB OMepaTopa CABHTa B NMPOCTPAHCTBAxX /1,

Teopewma 3. /lpouzgoarsHoe Henycmoe, 3aMKHYMOeE, UHBAPUAHMHOE OM-
HocumenvHo yMHOJNCeHus Ha e’ nodnpocmpancmeo EC H, umeem 8ud E=I1H,,
20e [(e") — epanuunbie 3naueHuss 8Hympenueld Gyuxyun [(w), (| /(w)| <1 npu
lw|<l u [1(e)|=1 noumu sctody).

ChopmyaupoBatiibie B n. 1 TeopeMmbl B . 2 Jerko nepeHocarcd ¢ |w|=1
Ha 3aMKHYTble CHpsiMasieMble JKOpJaHoBHle KpuBhie Y. [Ipu sTom BMecTo mpoc-
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TpaHucTBa [, 6epyTcs npocTpaHcTBa [, COCTOfLHE H3 TPaHHYHBIX 3HAYeHHH
f(€) dyuxkuunit f(2) w3 kaacca B. M. Cmupuosa E,(G), (y=0G). Bumecto ymHoxe-
HHs Ha e'® paccMaTpHBaeTcs yMHOXeHHe Ha C.

2. UuBapHaHTHbIE MOANPOCTPAHCTBA OnepaTopa YMHOXeHHst Ha { B mpoc-
TpaHCTBaX rpaHWYHbBIX 3HauyeHHH aHaauTHYeCKHX @YHKuUuA B obaactax co
cnpsmasiemoil rpanuueil. Teopema bépaunra naet onncaHue HWHBaPHAHTHBIX
NMOANPOCTPAHCTB OrMepaTopa YMHOXEHHS Ha e€° B NMPOCTPAaHCTBE TrpPaHHYHBIX 3Ha-
YeHHH aHAJMTHYECKHX B eNHHHYHOM Kpyre QyHKuui knacca /. [Ipu nepexone
K npousaonbuoﬁ OJHOCBA3HOH o6aacTy (G C KOPJAAHOBOH CNpsIMAsieMOil rpaHu-
e Yy eCTeCTBEHHBIM aHaloroM kJaaccos f7, B Kpyre sBAAIOTCA Kaaccel E,
B. M. CmMupHOBA, BakHble CBOHCTBA KOTOPHIX “ob1m ycranoBsienst M. B. Kennu-
mem u M. A. JIaBpembeBbm. HanoMuum uaBecTHOE onpeneneHHe 3THX KJacCoB:
(cm., Hanp., [2, 8]) f(2)€ E,(G), ecnn cymecTByeT mNOCJa€10BaTebHOCTb KOpaa-
HOBBIX CIPAMJIAEMbIX Kom-ypos Y.< G, Y,~Y, Takux, 4TO

[f@Fldz|<C, n=1,2,..

n

Pyuxuun f(2) kaacca £, UMEIOT MOUTH BCIOJY Ha Y YrJOBble rpaHHyHbIE 3Haue-
uust f(8) € L,(v). Bmecto ymHOxeHus Ha e B cayuae eNMHHYHOHR OKpYXHOCTH
npH nepexojse K MPOCTPAHCTBAM TPAHHYHBIX 3HauenHH Ha y dyHkuwuil kaacca £,
€CTECTBEHHO paCCMaTpPHBATh YMHOMXEHHe Ha (.

Teopema 4. Bcaxoe 3aMKHYmoe UHBAPUAHNHOE rzodnpocmpa.ncmso
ECE,, maroe, umo LECE (He cgodsuyeecs k mpusuarsrosmy E={0}) usmeem
audEf [E,, 20e [({) —e2parnuinsie 3Havenu s enympernell gyurxyun 1(z), [1(z)|<1
8 G, I(C)l—-l noumu 8cr00y HaA 7.

Iloxasa-re.nbcrao MOXeT OBITh IMOJIYYEHO, HCIOJIb3ysl XOPOLIO H3BECTHHIH
¢dakr, uto npu koHpopMHOM oToOpaxeHHH 2z=o¢(w), (w=wy(z)) obaactu G Ha
Kpyr |w| <1 coorBeTrcTBHE

f(2) € E,—flo@) o' (w) € H,

SIBISIETCST U30METPHUYECKHM OTOOPaKEHHEM TNPOCTPAHCTB TPAHHYHbIX 3HAYEHHH
AHAJHTHYECKUX (YHKIHH COOTBETCTBYIOLIMX KJacCOB.

MMycts E — 3amknyToe, WHBADHAHTHOE OTHOCHTENbHO YMHOWXEHHA Ha §
NOANPOCTPAHCTBO £,. 0603Hath yepes E NOoJAMHOXeCTBO H,, cocrosmee u3
BCeX (DYHKUHH Buna

E ={flo®©)]Ve'(E} rae f({)€E.

Torma £ — 3aMmkHyTOe MOANPOCTPAHCTBO TNpoOCTpaHcTBa /7, HHBapHaHTHOE
OTHOCHTEIbHO YMHOXeHHsi Ha @(§). Vicmoabays yxXe oTMeuvaBIIHECs Pe3yJbTaThl,
MOXHO TOT/Ja Cpa3y MNPOBEPHTb, YTO MOANPOCTPAHCTBO £ SIBJSETCS TAaKXKe HHBa-
PHAHTHBIM MOANPOCTPAHCTBOM /7, OTHOCHTENbHO YMHOWeHHA Ha & =e. JleficTau-
TeabHO, B3AB f¢E u nocnenosareabHocTb {I1,({)} MHorounenos ot {, paBHO-
MEpHO CXOJAUIHXCA HA Y K GyHkirH Y(), MBIl HWMeeM npu A0CTATOYHO 60Jb-
mnx B >K:

4 & Ao@N @& —TLlo@)] To@N o' 17| dE |
= WO JO—TLE Q) P [d5] = [ v (€ = QP [FQF 48] <o [ |17 ldt
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Tem cambIM Mbl cyMeeM YyGeIHTbCSl B HHBADHAHTHOCTH E(_H OTHOCHTEJNLHO yM-
Hoxenus na &= ¢% T[lpuMeHuM Hanee HUTHPOBAHHY!O B M. g tTeopemy ‘Bépnunra
06 HHBapHAHTHBIX MOJANPOCTPAHCTBAX [7, Mol ybexjaemcss B CyLIeCTBOBAaHHH
BHYTpeHHeH (QYHKLHH T(w), Taxoii, utro £ =7H,. [Mocae 3Toro Hajxo, y4écTb, 4ToO
npH . KOHQOPMHOM OTOGpaXKeHUH Z= () I<pyra | w | <1 na (G BceMm (byHKuHﬂM

F(w) xnacca H, 6yayT COOTBETCTBOBAaThb F(w)-»F[\u(z)]\/\y (z) 'BCeBO3MOXKHbIE
dyHKUHT KJla(‘La E,. Torna MoxHO 6y/neT cpasy 3akAO9dTh, YTO HHBApHAHTHOE
MOAMNPOCT paHCTBO Ec_E HMeeT CTpPYKTYypy E=/.E, rie 1(z)——1[\|/(z)]

[Tpu noxaamenbcme HAM [PHILJIOCE BOCMOJB30BAaTHCS XOPOLIO H3BECTHLIMH
pe3yibTaTaMH O BO3MOXHOCTH aNNpPOKCHMAallHH B PaBHOMEDHLIX MeTPHKaxX COOT-
BeTCTBEHHO Ha Y QyHkuuu W(§) MHOTOUJICHAMH OT €, a pyHKLUH (p(&) Ha [E|:=l
MHOroujeHamu ot & (cm., Hamp., [5, 11]).

3. LIUK/IMYECKHe 3/JeMEeHTbl OonepaTopa yMHOMeHHUsl Ha { B NPOCTpaH-
ctBax E, HanomuunM BHauajle H3BeCTHOE Orpe/le/leHHe UHKJIHYECKHX 3JIEMEHTOB
onepatopa S ruab6eproBa NpPOCTPaHCTBA. )

Onpenenedue. ISaemenm f HA3bIBAEMCST UYUKAUMECKUM IAEMEHMOM
ohnepamopa S, ecan 3amxrnymas Aureinas oboaoixa {S"f} 9NEMEHMO8, NONY-
yaemolx npuUMeHeHuem K f 8CEB03HOMNCHBLX cmeneneli n onepamopa S, cosna-
daem co 8CeA NPoOCMPAHCMBOM.

LlukauuecKUMH 3JIeMEHTaMH MpocTpaHcTBa F/, oTHOCHTeNbHO omneparopa S
YMHOXEeHHs Ha e SBJSIOTC [0 TEepMWHOJOrMH bLépauira BHelHue (ByHKIUHH
F(w), T. e. bysKuu#a, AONycKaiolue CJeAylolilee MapaMeTpuHuecKoe TpeJcTasJe-
Hue B. M. CmupHoBa:

5 2r
3) F(w) = e’ exp% I £ +wln | F(e®) | db. ‘ '
: Ty oef— :

B n. 2 npuseieno pacnpoctpaHeHde TeopeMbl Bépansra o6 HHBapHaHTHBLIX NOA-
npoctpaHcTBax F, onepaTopa yMHOXeHHs Ha e‘® Ha ciyuai omepaTtopa YMHOXe-
wua Ha § B npoctpancTeax E,. Tlpu sTom dopMyanpoBia pesysnbraTa AJjs mpoc-
TpancTe E, okazanach aHAOr MUHOIT ¢dbopmyaupoBke ansi npoctpaHcTB ,. B To
xHe Bpems, *kax 6yneT cedyac TNoOKasaHO, CTPYKTypa TMapaMeTpHYeCKUX Ipex-
cTaBJeHHIl UMK/JIHYECKHX 3JIEMEHTOB B NPOCTPAHCTBAX E, 6yner B ofjuem cay-
yae (445 NPOU3BOJBLHBIX O6JacTell CoO CPAMINEMOH rpanmxeu) OTAMYATHCS OT
CTPYKTYpPBl LHKJIHYECKHX 3JEMEHTOB B MPOCTPAHCTBAaX /7,

Jlna GopMyJHPOBKH NOAVYAIOMIMXCH pe3y/bTaTOB HaM MOHANOGfTCS CBOMH-
CTBa MpPOM3BOAHOH KOH(POPMHOrO OTOOpaX<eHHs KPyra Ha 0GJacTH CO CHpAMJsie-
Mol rpanuied. B cBsa3um c Tem, uTto ¢'(w) BXOAHT B KJaacc f7;, 3tTa QpyHKUus
IONMyCKaeT napaMeTpHYecKoe MpencTasieHHe

2r
o) (@) = e ) exp A T St in o) | 0

el

[pu stom [ (w)==1, u, caenopatenvuo, Gyuxuus In|¢’(w)| npeacrasuma B
| w|< 1 unrerpasom [lyaccona-JleGera ;

( ' ’(ret 1 1—r® i
(5) In|¢'(re?)| = 5= Or l+r__2m;s(0 7 Inlo'(e)] a0

ToAbKO aasi o6aactedl kaacca B. V. Cmupnosa. Kouctpykuua o6Gaacreifi co
CrpAMJISEMOil rpaHuueit; He yaosaeTBOpsiioulHX ycaosuio B. V. CmuproBa (5),
6blna BriepBble ocyulecTtBieHa M. B. Keaapiuem u M. A, JlaBpeHTbeBHIM (CM.,
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Hanp., [8]). Jpyroii moaxoa k MOCTPOEHHIO. NPHMEPOB o0OG/acTel, He BXOASLIUX
B kaacc B. WM. CMupHoBa, 6bln npejJoxen B pa6ore [15] (cM. Takxke [14]).
Teopema 5. Luxkauueckumu 3aemenmamii, ORepamopa Y MHONCEHUST HA
¢ 8 npocmpancmee E,, p >0 ssasiomcs me u moavko me g’)yma;uu f(€), xo-
mopeLe cymb y2A08ble 2paHutHble 3HAveHuss gyHkuyuu f(2) kaacca E,, donyc-
xatou;ue caedynuyee npedcmae,zemze )

10 O)2) ‘ f‘ ‘
(6) ‘ ! ‘ ‘ f(z) e 1*(2) . . '
3necwb: [%(2z) — BHyTpeHHAs (byHKuHﬂ, 3aBHCSII[As TOJbKO OT 06GaactdH G, [%(2)
=15lv(2)], rae [4w) — PyHkuus, yyacTByIas B MapaMeTPHYECKOM MpeACTaB-

nenun (4) pyuknuu o'(w), a (byﬂmum Qs(2) BHewHAA :

Q lo(w)] = exp - Uj‘ S 0] Q/Lo(e™) | db.

CaepnctBue. LIukIHUeCKHMH 3JIeMEHTAaMH OlepaTopa YMHOMXEHHS Ha ( B
npocrpaHctBax E,, p>0 aBAAIOTCA BHellHHe (QYHKUHH TOrAa H TOJbKO TOrAA,
Korna o6aacts G ectb ob6aactb B. 1. CMmupHosa.

Mpsbl He NpUBOJNMM 3Jl€Cb JIOKAa3aTeJbCTBa TeOPeMbl, TaK KaK MPH 3TOM HC-
NOJIb3YIOTCS PacCy¥JEHHs, aHAJOTHYHbIe MPHMEHEHHLIM [PH OGOCHOBAHHH TeO-
peMHl 4.

4. UHBapuaHTHbIe MOAMPOCTPAHCTBA ONEpaTopa, COMPSKEHHOro K ore-
paTopy CABUra OKpPYXXHOCTH. HanoMHuM BHauase oIpelle/i€HHE W H3BECTHbIE
daxThl, xacawiuecs CONPTKEHHOTO ONEPaTopa B rUILGEPTOBOM MNPOCTPaHCTBE.

[Mycte U — auiefinblit (OrpaHMYeHHBIA) onepaTtop B THALGEPTOBOM MPOCTPaH-
ctBe H. Torna conpsixkeHHbIM U* onepatopom k {J HaselBaeTCH ornepaTop, onpe-
nensieMbli cooTHowenHem [4]:

N (Ux, y)=(x, U%y), x, yeH.

B unnrepecyoumem Hac cayuyae /1 ecTb npoctpaHcTBo Hy, a U — onepatop
cagura S HJH, YTO TO XK€ camoe, onepatop yMHoxenusi Ha e ‘Torza, ucnonn-
3ysi LMTHpPOBaHHbLIA B n. 1 pesyabrar - Bépanura, cpasy mnoayuaercsi omucanue
CTPYKTYpbl S*-HHBapwaHTHbLIX NOANPOCTPAHCTB [, Kaxxpoe 'S*-unuBapuantuoe
nonnpocrpaﬂcmo H, uMeeT mnpe/acTaBleHHe =

(8) - HOIH,

B CHAY TOro, YuTo S*-HHBAPUAHTHOE MOANDPOCTPAHCTBO SIBJAETCH OPTOrOHATLHBLIM
JNonoJIHEHHeM B /1, K S-UHBAPUAHTHOMY IMOANPOCTPAHCTBY.

3aMeTHM, 4YTO U3 [pPeACTaBJeHHA (8) MOXHO HENOCPEeJCTBEHHO H3BJeUb
JHIIb YacTb HHoOpMauuu 06 S*-MHBADPMAHTHBIX NoANpOCTpaHCTBAaxX H,.

Ouenb BawHas uHMOPMALHSI O XAPAKTEPHCTHUECKHX NPH3HAKAX UHKIHYECKHX
3/eMeHTOB ofneparopa S* TpebyeT ClelHaJbHOTO PACCMOTPEHHS,

Brepsbie 310 Obwio caenano B paGote [13] P. Jiyraaca, I. 1lHanupo u
A.vlllunnca. [lpu aTom okasanoch, 4YTO OMUCaHie HEUUKJHYECKHX ' 3JIeMEHTOB
oneparopa S* moxeT GbITH /JAHO B TEPMHMHAxX TICEBLOAHATHTHYECKOI'O HAPOIOJ-
WEeHHH. y

Onpeneneunne. [lycmo f(2) — aHarumuueckass 8 OOHOCBSA3HOU 06~
aacmu G €O CnPpAMASIeMON 2pAHUlel Y PYHKYUS, UMEIOWAs nowmu 8craody Ha
Y yeaosvie, epanuunsie 3nauenust f(C). Tozda zosopam, wmo f() umeem:nces-
doanaaumuieckoe npodoaxcenue vepe3 y 8 obaacms G~ (donoanenue x G),
ecal. Halidemest mepomopgras 8 G~ PhYHKyuR ¢ 02pAHUYEHHOl HeB8AHAUHHOB-
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CKOIL xapaxmepucmurkol f—(2), umMeouass Ha Y y2A08ble 2PAHUYHbIE SHAYEHIS
(), cosnadarwuue c f(C) nowmu 8crody Ha .

Teopema 6 (P. Hyranac, I'. Mamupo, A. Wunxc). f(e®) ¢ H, mozda u
MOAbLKO m020a sIBASEMCS HEYUKAULECKUM INeMeHmoMm onepamopa S* conpsi-
HceHHO20 cosuza 8 H, roz0a coomsemcmsyowas aHarumuueckas @GYHKYUS
f(w) donyckaem ncesdoanarumuueckoe npodorxcenue 8 |w|>1.

3ameTuM, YTO paHee BbINOJHEHHbIE HCCJEJOBaHHs aBTOPa MO aNNpPOKCHMALHH
B Pa3s/JMYHbBIX HHTErpasbHbIX MeTpHKax (YHKIHH HAa OKPYMKHOCTH MocJenoBa-
TeJbHOCTSAMH PAaUHOHAJIbHBIX APO6eH ¢ (DHKCHPOBAHHBIMU MOJIOCAMH, 3aJaHHBIMH
Tabauued {a;}, M03BOAHAH CHOPMYAHPOBATH HEOGXOLHMOE M AOCTATOUHOE YCJO-
BHe /151 HELMKJHYECKHX 3JIeMEHTOB B TEPMHHAaX BO3MOXKHOCTH NPHOGJHKEHHS
TAaKHX 3JIEMEHTOB B MeTpHKe L, MocjenoBaTeNbHOCTIMH {R,(€%)} pauHoHalbHbIX
Apo6ei ¢ 106aBOYHBIM YCJOBHEM Ha PaCHOJIOXEHHE II0JIOCOB.

Teopema 7 (I'. L. Tymapkuu). Jas mozo, wmobs. gyuxuyus f(e®) ¢ L,
ABAANACL HEUYUKAUMECKUM INeMeHmom npocmpancmsa H,, Heobxo0umo u
docmamo4Ho, umobs. cyuecmsosara nocaedosamensnocms {R(w)} payuo-
HaabHblx Opobeil ¢ noawcamu 8 mourxax {0}, pacnorocennslx 8 |w|>1,
0Nl KOMOPbLX 8bINOAHSIEMCST YCA08Ue

2r
lim [ | f(e’®)—Ry(e®) 2d0=0, npuuem £ (1 ——)<C, k=1, 2...
k=00 O 7 ’ukj!

ChopmynupoBaHHbIH pe3ysbTaT OKas3asiCs BecbMa BaXKHbBIM H GbLl HCHOJB30BaH
kak B pa6ore P. [lyranaca, I'. [llanupo wun A. Uluaznca, Tak H B JeKLHAX
H. K. Huxonbckoro o6 oneparope casura [6, 7]. JIpyras skBuBaJeHTHasi ¢popma
onucaHust S*-HHBApHAHTHBIX MOJANPOCTPAHCTB NpuseneHa B [6]:
S*-uHBapHaHTHOE IOANPOCTPAHCTBO HMeeT BuA £ = lim (b,MH,)L, rae b,(w) —

n—
npoussenenue bBasmke ¢ Hyaamu B Toukax {o,;} B |w|<1 ¢ ycaoBuem
‘ ET(1—|oy)=C, n=1,2,....
J

STH pesy/bTaThl MO3BOJAIOT B KauecTBE CJEACTBHSI YCTAHOBHUTb, UTO MHO™
KECTBO HEIHKJIHYECKHX 3JIEeMEeHTOB THUNa [F; mepBoi KaTeropud B ..

5. MHBapuaHTHbIE NOANPOCTPAHCTBA OMEPaTOpa, CONPSHKEHHOro K one-
paTopy YMHOMXEHHs Ha (, B  MpOCTpaHCTBe £,-rpaHH4YHbIX 3HayeHul f({) aHa-
auTuYeckux @yHkuuii kaacca B. U. CmupHoBa. B 1. 3 6Gblim  onucaHe MHBa-
PHAHTHbIE MOANPOCTPAHCTBA onepaTopa S yMHOXeHHst HA § ‘B npocTpaHcTBax E,.
Ilpu =2 npoctpanctBo £, fBAsSETCSH HILGEPTOBLIM TMPOCTPAHCTBOM C HOPMOH

If1l=J1fE)[*|dg

Y

[TosTomy mowHO paccMaTpHBaTh B TH/IbGEPTOBOM IpocTpaHcTBe £, onepa-
TOp S*, conpsyKeHHH K omepaTopy S yMHOXeHUs Ha §. .
Vicnonb3ya usBecTHBIE COOTHOHIEHHS 00 HHBAPHAHTHBIX [OANPOCTPAHCTBAX
CONPSDKEHHOrO onepaTopa B TrUJAbGEPTOBHIX NPOCTPAHCTBAX, MOXHO 3alHCaTh
caeayiollee COOTHOLIEHHEe, onpeneasioniee S*-HHBapHaHTHHIE MOJNPOCTPAHCTBA
Ey: S*Eyc Ey<>SE} — E, (oTKyAa, onupasicb Ha OTMEYEHHYIO B M. 2 CTPYKTYpY
HHBapHaHTHBIX TIOANPOCTPAHCTB omnepatopa S, moayyaem: S*-HHBapHaHTHbIE MOA-
npocTpancTBa £y umelotr BHA E£,O/E,). §
[lepexoaum Teneph K onHCaHHIO S* LHKJIHUECKHX 3JIEMEHTOB MPOCTPaHCTBA £,.
Teopema 8. Laa mozo, umobe. gynrxuyus f(§)€E, s8asracy Heyuxu-
HecKUM INEeMEHmOM onepamopa S*, CONPANCEHHO20 8 2WAbOEPMOBOM NPOC-
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mpancmee E, K onepamopy S ymuOdxMceHUuss Ha §, HE0OXx00uMO u GOCMAMoUHO,

a7l . d %

umobe. pyHryus f(L)e¥, 20e e =TEI (. e. t — yroJ HakJOHa KacaTeJibHOH
I

K v 8 mouxe (), cosnadasa. noumi 8cio0y HA Y C 2PAHUMHbIMI 3HQUEHUSMU

mepomoproii 6 G PYHKYUU ¢ 02PAHUHEHHOU HEBAHAUHHOBCKOIL Xapaxmepuc-

mukoil.

Jloka3areabcTBO. [Iycth f({) — S* HeuMKAUYECKHH 37€MEHT NPOCTPAHCTBA
E,. MHOXeCTBO BCeX HEUUK/JIMUECKUX 3JieMeHTOB omnepatopa S* (compsiKeHHOro
K § — yMmHOXeHHIO Ha () 3Toro mnpocTpaHcTBa 00603HauuM uepe3 N, feN.

B oproronanbHoM monoanenun' N B £, Bo3bMeM Kakoi-nuG60 sneMeHT g¢ E,ON,
g-=0. Toraa, ucrnosb3ya H3BECTHOE COOTHOIIEHHe, ONMpejesiollee COMNpsiXKeHHbIH
onepaTtop (CM. 1. 4), MOXHO 3anHcaTh CJeLYIOlHe paBeHCTBAa

c"g fi=(& S f)=0, n=0, 1, 2,....
STo o3HayaeT, UTO

(9) [Ce@FC) | dE|=0, n=0,1,2,...

[Tocie mnpumeHenuss KoHPOpMHOro mnpeo6pasoBanus z=@(w) Kpyra |w|<1 Ha
o6aactb G, koTopoe /8 o6JacTed CO cnpsMJseMoi TIpaHHLUEH [0 H3BECTHOH
TeopeMe, ycraHoBJeHHOH Jly3aunbiM u [IpuBasoBeiM (He3aBHcHUMO OT HUX Puccowm),
ocTaeTCsl aGCOJIIOTHO HelpepuIBHBIM H Ha rpaHdue Kpyra |@|s=1, umeem u3 (9)

(10) [ [e@)"gle G/ e G lo'®) | |d&|=0, n=0,1,2,...,.

Bocnosb3yeMcsi y)e HCMNOJb30BaHHBIM HaMH paHee XOPOILLO H3BeCTHbIM (Pak-
TOM BO3MOXHOCTH NPHO/IMXKEHHs B MeTpuke npoctpaHcTtBa C Ha |&|=1 moOGHKX,
creneneii &%, £=0, 1, 2,..., JuHeHHbIMH KoMGuHanuamu cuctemol {[@(€)]"}
n=0, 1, 2,.... (3Tor (dakT siBAAETC CAEACTBHEM TeopeMbl YoJjwa (CM., Hanp,,
[L1]), o ToM, uTo ¢dyHxuun [y(2)]*, aHanuTHueckne BHYTPH G M HempephIBHBEIE g

G, MOXXHO NPHOAH3UTh B pPaBHOMEPHOH MeTpuke B (G MHOrouJieHaMH OT 2.)
Toraa u3 (10) caenyioT paBeHCTBA

an I erlglo®V o ®1fleE)] ¢ € |d€|=0, k=0, 1,... °~

Yecaosus (11) naloT BO3MOXHOCTb 3aKJIOUHTb, UTO (PYHKLHS
F&)=gle@N ' E®) flo@]Veo'©®)

ABJAETCH NOYTH BCOAY Ha |&|=1 yr/ioBbIMH rpaHUYHLIMH 3HAYEHUSIMH aHAJNMTH-
yeckoH B Kpyre |w|<1 d¢ynkuun F(w) xkaacca f; (cm., Hanpumep, [8]). Ho
rorna Qydkuua Fly(2)]y'(z) sBaseTca anaautuyeckoir B o6aactu G PyHkunuei
kaacca E,. _

ITosTomy dyHkuusa

7(z) '(4) i@ - TN N T Flw) v’ ()
R 1V @) = FENIVE - () =l )

-

KaKk 4acTHoe aHannThdeckot B ob6aactn G dyHkuun F{y(2)]y’'(2) xnacca £, u
¢dynkunn g(z) knacca E,, 6yner mepomopdHoit B o6aactu G pyHKuHel c orpa-
HHUYEHHOH HeBaHJHHHOBCKOH XapakKTepHUCTHKOH. OueBHAHO, 4YTO MOKOOHHIM Xe
cBoficTBOM o6sajaer (yHKIHSA
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[z, S
e 2 SV
[w'(2) [w(2)
Hpuuumaﬁ Aasiee BO BHHMAaHHE r€OMETPHYECKHIl CMBIC/ aprymeHTa NpOM3BOJHON
y’(€), cymec'rBylomeH NOYTH BO BCeX TOYKAX TpaHHUBl Y H Jjaiouei yroa mno-
BOpPOTa KacaTeJIbHOH (MMeloulelicsl Tak)Ke B MOYTH BCEX TOYKAX Y) INpH KoHpopM-
HOM oTo6paweHun G Ha Kpyr |w |< 1, umeem:

(12)

. {00 + 2-) —£]
(13) ) \l’l(C)_ —e 2 ,
w9l
rae / — yroan HakJoHa KacaTeJbHOH K y B TOYRe { €y, COOTBETCTBYIOUIEH Npu

KoH(opMHOM oToOparkeHHH w=\(z) o6aactu G Ha |w|< 1 Touke &=e’® okpyx-
HOCTH |w|=1. YuurhiBasi 3HauyeHHe GyHkuuH WY(z) B Touke §, (W(§)=E&= ),
HMeeM /Il IPaHUYHbIX 3HayeHui (YHKUMH (12), CylIeCTBYIOIIHMX TIOYTH BCIOAY
Ha Yy, cJaeylolllee BbIpaXKeHHE :

HORAGN

CoraacHo oTMedyeHHOMY CBOMCTBY 3Ta (MYHKUHs OyjaeT SBJASTbCS MOYTH
BCIONY Ha Y YrJOBBIMH TI'PaHHYHBIMH 3HA4YeHHURSMH MepomopdHOH B obGaactu G
¢pysxuuu, uMeronieli B G OrpaHHYe€HHYIO HEBAHJIHMHHOBCKYIO XapaKTepPHCTHKY.

AHaJNOrHYHBIMH PACCYXJAEHHSAMH MOXKeT ObITb JIOKAa3aHO YTBEPXIEHHE O
TOM, YTO C(OPMYJIHPOBAHHOrO B YCJOBHH TeopeMbl TpeGOBaHHSI O (DYHKIIHH
f(€)ei* GbITb Ha Yy yrJOBbIMH. rpaHH4YHBIMH 3HadeHUsMi MepoMopdHOH B G QyHK-
nuu- ®(2) ¢ orpaHUdeHHON XapaKTepPHCTHKOH AOCTAaTOYHO /Ui HEUHKJIHYHOCTH
f(€)€ £, nns oneparopa S* comnpsikeHHoro omnepatopy S ymHoxenus: Ha ‘{.
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