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1 Bsegenue

B pa6orax I'.Oxpurarckoro [6] m A.OxyrbkoBa [14]-[15] 6bL10 BBeZ€HO M MOAPOGHO M3Y<IEHO MOHATHE
donyemumoz0 npedcmasaerus NyOas GECKOHETHON CHMMETPUYECKOU I'PYIHBI U, 60aee 006mo, — CuM-
MeTrpuieckux map. 1log 6eCKOHEYHOU CHMMMETPUYECKON IPYIION MBI MMEEM BBHAY CYETHYIO PYILLY
(PUHUTHBIX TOACTAHOBOK CYETHOIO MHOXKECTBA (HAIpHMED HATYpaabHOro pasga). " [ly6as” T.e. mpowms-
BEJEHUE CMMMETPUIECKOU I'PYINbI Ha ce0sd, MHOMJa HA3BIBAIOT OMCHMMMETPHUIEeCKOU rpynmnon. [Jomycru-
Mble OPEACTABICHUA €CTh II0 ONPEIEICHUI0 HEKOTODHIE mpeacTasieHus Ayoms. OKOHYATEIbHBIL UTOT
STUX PACCMOTPEHHU COCTOMT B KIACCH(UKALUM TaKUX IPEJCTABIeHUN, OH Obut moxaydex B [15]. Ho
OCTABAICA OTKPBITHIM BOIIPOC, MOCTABICHHBIU IEPBBIM U3 aBTOPOB DTOU CTATBHY CPA3y MOCIE MOABJICHUA
STOr0 MOHATHUA, O TOM, KaKne (PAKTOP-IPEACTABICHUA BO3HUKAIOT B KAIECTBE KOMIIOHEHT TOILYyCTHMOTO
npeacrasaeana. OCHOBAHWA AIA HOCTAHOBKHU DTOr0 BOIIPOCA, HE TOIBKO B TOM, KAK CBA3AHBI XapPaKTEPh
Toma, Wi 3aMEeHAIOIME UX COCTOAHUA C JOILyCTUMBIMHA MPEACTABJICHUAME, HO X B TOM, ITO TOIbLKO aHa-
JU3 IPEACTABICHUN KOMIIOHEHT MOXHO 1aTh MHBAPUAHTHYIO MOJEIb CAMHUX DTHX HpeacTaBieHud. Ilox
MHBAPUAHTHON MOEIbIO TPEACTABICHAA 1y0Ia B TAHHOM CIydYae MMEETCA B BUAY TaK HA3BIBAEMAsA CPYyII-
nongHaa (Wi TPAEKTOPHAA) KOHCTPYKIH, KOTOPas B TOM KOHTEKCTE IOABIIACH BIEPBEE B pabore [2]
NPUMEHUTEIBHO K IIPENCTABICHUAM, UMEIOIMM KOHEYHBIM XapaKTep. B paMKaxX >TOU KOHCTPYKIWM K
MHBAPUAHTHI, KIaccupukannorHou Teopembl OKyHbKOBa- OJIBIIAHCKOTO NOMKHBI HOIYIATH (0JEe TPO-
3PAYHBLIA CMBICI.

B sTom paGoTe gexaeTCsA MEPBBIM IIAT B PEMICHUM 3TOTO BOMPOCA, & MMEHHO AAeTCA OTBET HA BO-
IpPOC KAKOB KJIACC OUPAHWYEHUN JOMYCTHMBIX NPEACTABICHUN HA KOMIOHEHTH (comuOXuTean). OTser
COCTOWUT B TOM. 4ITO 3TO B TOYHOCTHU MHIYIWPOBAHHBIE NPEACTABICHUA C npocTenmmx noarpynn FOura
— OPOU3BENEHUA OJHOM KOHEIHOU M OJHOM GECKOHEIHON CHMMETPUYECKUX TDYIII, MPUIEM WHIYIUDYe-
Mble TpeACTABICHUA -TIPOU3BOILHON HEMPHUBOIUMOE -B MEPBOU KOMIOHEHTE W MPEACTABICHNAA, OTBEIA0-
mee KOHEIHOMY XapakTepy Toma — BO BTOpOU. MBI gaeM 31eCh KIACCA(DUKAIUI PACCMATPUBAEMBIX
IPEACTABICHUN ¢ TOTHOCTBIO A0 KBa3MAKBUBAICHTHOCTH OCOGEHHO IPO3PAIHBIM BBINVIAAAT 3TOT OTBET,
€CJV MPWHATH BO BHUMaHUE eme ogHO moHATme. OKa3bBaeTca >TOT KIacC (GaKTOP-IPEeNCTABICHAN CO-
BIIaJaeT C BBOAMMEIM 3/€Ch KIACCOM CTAOMIbHBIX (PAKTOP-IPENCTABIEHUN: CTAOUILHBIMY MBI HA3BIBAEM
IPeACTABICHIA OECKOHETHOU CHMMETPAIECKON IPYIIIbI, KOTOPBIM OTBEYAI0T COCTOAHUA (T.€. JMHENHbIE
(byHKIMOHAIEI HA TPYHIIOBOK AIre6pe), 061a aomme CBOMCTBOM CIa00U HENPEPHIBHOCTHU IO OTHOIICHUIO
K AeHCTBUIO Irpynnsl (BHemHmX) aBromopdusmos. HanmomumM, 1To rpynma Bcex aBropmMopdu3Mos Gec-
KOHEYHOU CMMMETPUIECKOU I'PYIIBI €CTh I'PYIIA BCEX IIOACTAHOBOK CIETHOTO MHOXKeCTBa. LleHTpaas-
Hble (PYHKIMOHAIB MHBAPWAHTHLI W MO OTHONIIEHWIO K T'PYIIE BCEX aBTOMOP(MUIMOB CHAMMETDPUIECKON
rpynnsel. [JOmyCTUMOCTD U CTAOMIBHOCTD €CTh B ONPENEJEHHOM CMBICIE  IVIMHAPAIECKOE BO3MYILIECHIE
nerTpaabHOCTH” . CTabUIbHAA IMOMOKUTEIBHO ONPEeAeNeHHaA (PYHKIUA, 3a0aeT CTAa0MIBHOE MIPEACTABIEC-
Hue. DTU GOPMYIUPOBKH AAIOT BO3MOXKHOCTEL CTPOUTH MOAETN AOIYCTUMBIX TPEeACTABICHUN AaHATAZAPO-
BaTh UX. 3aMETHM, ITO HEZABHO B [11] MOCTPOEH HOBBEIM BAPMAHT IPYNIONIHOU MOEIN IPENCTABICHAN
€ KOHEIHBIM XapPaKTePOM Ha OCHOBE BIOJHE HECBOOOAHBIX AEUCTBUAU CHMMETPUICCKON IPYINEL U, B YaCT-
HOCTH, ONMCAHA Ae(HOPMALU, COEUHAIMIAA PETYLAPHOE IPEACTABICHNE C IpeacTaBreHuaymu Toma. Tem
caMbIM, BCe IIpencTaBieHusa tuna II;, BKIoIasa peryaapHoe IpeacTaBIeHne eCTECTBEHHO YKIA IBIBAIOTCA
B OOLIyIO CXEMy, X CTAHOBUTCA 0OXee MOHATHBIM (AKT OTMEIEHHBIX B HACTOAMIEH pabOTe, IMOIEMY B
clIydae CyMMBI mapaMeTpoB ToMa MeHBIIeH, YeM eIUHWIIA, KOMIOHEHTa AOMyCTUMOTO IpPenCTaBIeHUA
mveer Tun 1I;. CBa3p yHUTAPHOU KAACCH(DUKALUAU TOILYCTUMBIX IPEACTABICHUN U MOEIAMEA CTAOWIb-
HBIX OPENCTABICHUN OyaeT pacCMOTpeHa 0co60. Boaee nerasbablie GOPMYIHPOBKYA PE3yJIbTATOB JaHA B
nynkTe 2.8. HacToAmmir IpenpuHT ABIAETCA TPEIBAPUTEILHBIM U3JI0KEHAEM HAIIX PE3yIbLTATOB.

2 OcHoOBHBIE [IOHATHA.

IIycte N — mHOXeCTBO HaTypamrbHbIX dncen. Buekuuio s : N — N HazoBeMm xomeunot, €CIm MHOXECTBO
{ie N| s(i) # i} xomeuno. Onpegemnm S Kax rpynmy Beex KoHeunerx omexummii N — N u moxoxmm
Gp = {s € G| s(i) =i paascex i > n}. Obozra€mM 1epes S, o moarpynny B Soo, KOTOPas OCTABIAET
Ha MecTe 1, 2, ..., n < oo.



2.1 XapakTepsl Ha G,,. HanomuuMm HEOOXOAMMBIE MOHATUA U U3BECTHHIE PE3YJbTATHI TEOPHUA
NIPEACTABICHNN GECKOHEYHOU CUMMETPUIECKOU I'PYIILL.

IIycre H — ruas6eproso npocrpancrso. O6o3matum wepes B (H) MHOXECTBO BCEX OrPAHUIEHHBIX
oneparopos B H.

YHATApPHBIM IPEJCTABICHUEM TOIOJOIUIECKOU IPYNNbl (G HA3BIBAETCA HENPEPLLEHbIY TOMOMODPOU3IM
G B yuuraphymo rpyuny U (H) C B(H), rae U (H) cHabxeHO CHIBHOM OIEPATOPHON TOIIOJIOIHEH.

Ounpepgenenwme 1. Yumrapuoe npencrasiesue 7 : G — U (H) rpynnsr G HaseBaeTca GpaxkTOpP-IPEAc-
raBrenueM, ecan W™ —aare6pa W7, nopoxaernas oneparopamu w(g) (g € G), ectb dakTop.

Omnpepaenenue 2. YHUTAPHOE MPENCTABICHUE T HA3BIBACTCA (PAKTOP-IPEACTABIEHAEM KOHEIHOI'0 THIIA,
eciu W7 ects dakrop tuna I1;.

Omnpegenenne 3. HenpepoiBras GyHkums ¢ Ha rpynmne G Ha3bIBACTCI TAPAKMEPOM, €CAL OHG YAOBae-
MEOPAEM, CALOYIOUUM YCAOBUAM:

(a) ¢ — uenmpaavnas, mo ecmo, ¢ (g1g2) = ¢ (9291) ¥ 91,92 € G;

— n
(b) ¢ — nosumueno onpedeaennas, Mo €cmyv, 04k 6CET G1,g2,.-.,Jn MAMPUYL [45 (gjg,c 1)]], o1
HEOMPUYAMEALHA;
(c) ¢ nopmuposana ycaosuem ¢ (eq) =1, 2de e — edunuya epynnvr G.
Iycte M — daxrop tuna II;. Ecmm trp; — eJUHCTBEHHBIM HOPMAJbHBIA X HOPMUDPOBAHHBIL

(trar(I) = 1) cren ma W™, mo dopmyna ¢ (g) = tras (w(g)) samaer zapawmep ¢ rpymmer G.

Omnpepgenenue 4. MBI ckaxeM, ITO XapaKTeD ¢ — HEPA3A0HCUMbLY, €CIN IPEACTABICHHIE Ty, IOCTPO-
ennoe coriaacHo 'HC-koucTpyknyuu 1o ¢ sasiasercs hakToOp-IPeACTaBICHIEM.

DyHAaMEHTATIBHBIM PE3yJIbTaTOM TEOPUM IPEACTABICHUN IPyNnbl oo ABIAETCA MOMHOE OMUCAHUE
HEPA3JIOKUMBIX XapakTepoB. [as popMyaInpoBKE 5TOr0 pe3yrbrara BBeaeM Heo0X0 quMble 0003HAIEHUS.

IIycrs (@, ) — ABE MOCIEKOBATEIBHOCTH IONOXKUTEIBHBIX TUCEL (X = {a1 >a> ... 2 > .. } n
B={B1>B2>...> 6 > ...} Takue, 9TO

Zak+z,3k <1
k k

o6o3Ha1uM 1epe3 A MHOXKECTBO Bcex Takmx map(q, 3).

IIpeacraBum moaCTAHOBKY § € Soo B BUAE IPOM3BEACHUA HE3ABUCUMBIX IHUKIOB.
_ (8 (s) (s)
=c;les . .

5 .Cy

IIycTs ry — KOaMecTBO UUKIOB B s gamssl m. 1o (o, f) € A 3agagum GyHKIUO Xo g Ha Goo:

oo Tm

xas ()= J[ (2 (i +ED"™'80) ) (2.1)

m:r;, >1 k=1

9. Toma [1] goxasarn cregyromee BaXXHOE yTBEDXK ICHHE.

Teopema 5. Pynkyuamu 6uda Xap ((a, ) € A) ucuepnvisarmea 6ce HePaA3LOHCUMBLE TAPAKINLEPDL 2PYTL-
nvt Soo.

KoopauHaTel o, Ok IPUHATO HA3BIBATE napamempamt Toma HEPA3IOKUAMOTO XapaAKTEPA X 3-

B [12]-[2] A.M. Bepmuk u C.B. Kepos passuin acCHMITOTHIECKYIO TEOPHIO npeacrasieHny rpynn S,
(n — o0). OHE HaUU €CTECTBEHHOE AOKA3aTEIbCTBO TEOPEMBI § C IOMOUIBI0 OOMIEr0 >ProgUIeCKOrO
METOHa, CYyTh KOTOPOT'0 COCTOUT B AIIPOKCAMAIUHA XapaKTepa rpynnsl & o, XapakTepaMu OTPeIeTIbHBIX
koHeuHbIX rpynn &,. OauH W3 MX INIABHBIL PE3yabTAT 3aKIIOYAETCA B TOM, 9TO mapamMeTpsl Toma
MOXHO WHTEPIPETUPOBATL KaK JaCTOTHI IO OTHONIEHUIO K 7 IIUH CTPOK U CTOAOnoB amarpamm FOHTra,
MapaMeTPU3YIOIUX HeIPUBOAUMBIE IpeacTaBaeHusa rpynn G, .



2.2 daxkTop-upeacrasiaenud Tuna Il; m Il . *-upeacrasrenue m C*-amre6psr 2 HazbBaeTCsa
(axrop-npeacrasrenmem Tuma 11; (coors. Il), ecmm W*-amre6pa w(2)”, mopoxnennas m (), ects
daxrop Tuna II; (coors. Il.).

Hopmanpubll morykoHedHst caen T ma daxrope 7 ()’ ompenemsercs ¢ TOIHOCTHIO A0 IIOIOKIH-
TeabHOro MHOXHUTerd. CymecTByeT NOHATHE HMOILYyKOHEYHOro caena Ha C-amreGpe 2, KOTOpOe MbI
HaIIOMMIHAEM HUMXKE.

Onpegenenue 6. Homoxum AT = {aa* : a € A}. Orobpaxenue f : AT +— [0, 00| HaswBaeTCs caegom
Ha Ql+ €CJHU BBIINOMHAIOTCA CIeAYIOIue yCIOBUA

i) f(z+y) = f(z) + f(y) ama seex z, y € A,
ii) ecmm A\ — meorpumarensroe wmcio, To f(Ax) = Af(x) ' mra Bcex x € AT,
iii) f(2"z) = f (22") nas Bcex z € A.

Cuen f Ha3BIBACTCA NOAYKOHEUHbLM, ecar Axa Bcex & € AT

f(x) =sup{f(y): x>y A" and f(y) < oo} . (2.2)
IIpsaMEBEIM ClIEACTBUEM U3 OIPELETEHNs IOLYKOHEIHOIO Clefa ABIAETCA CleAyIomee CBORCTBO:

® eCIIM MOMYKOHEYHBIHN CIe] ( He PABEH TOXIECTBEHHO HYJIO, TO cymectsyer a € AT, mia xoroporo
0 < ¢(a) < 0.

Cob6crBenHo momykoHedHBIN (HekoHedHBIN) caef HA C* (Goo) HA3BIBAETCA MOLYKOHEIHBIM XapaKTe-
pom Ha So.

[l HaC CyIIeCTBEHHO, 4TO OrpaHUYeHre cleqa 7 Ha m (2) MoxkeT He yZOBIETBOPATD YCJIOBHUIO IIOLY KO-
Heunoctu (2.2). [Ipyrumu caoBamu cyuecTByioT npumepsl C*-aare6p (rpymm), 4us KOTOPEIX HEKOTOPHIE
daxrop-npegcrapienus tuna 1., HeBo3MOxHO oLy duTh ¢ noMoubo ["HC-korcTpyKIuy no noxykouned-
HoMy cregy Ha C™-aare6pe (xapakTepy Ha rpymne). VIMeHHO Takue IpesCTABICHUA IIOLYyYalOTCHA IPH
CyXEHUN OTHAEIbHBIX HEIPUBOAUMBIX JOIYCTUMBIX IpeACTaBIeHUN rpynnbl Gon X Go Ha KOMIOHEHTY
npu GeCKOHEYHBIX Habopax mapaMeTpoB «, (3.

TloaHoe OmMMCAHME TOTYKOHETHLIX HEPAIOKUMEIX XapakTepoB Ha Go, momywueno B[12]-[13]%. Cdop-
MyJIIPyeM STOT Pe3yJIbTarT.

IIpemoxenune 7. IIycmv A — pasbuenuve n € N u T\ — coomsemcmsywwee nenpusodumoe npeo-
cmasaenue epynnvt Syn. Aasa g € S, u h € Gy oo nonoscum Th o p(gh) = Th(g) @ wap(h), 2de map —
I'HC-npedcmasaenve S, -, coomeememesyrouee zapaxmepy Toma Xap. Ecau cywecmsyrom k,1 € NUO
maKue, 4mo

artar+...+ar+6i+...+6=1, (2.3)

Mo UMEM MECTO caedyruue c80tcmea:
(i) Uxap = Indg:‘{ean)\ag — Iloo -paxmop-npedcmasaenue 2pynnvt Soo;

(ii)) omobpancenuve C* (Gu) it [0,00], 2de anauenue Thap(A), A € C* (Guo) onpedeasemes no

mounomy nopmaasnomy caedy T na daxmope Hya g (Goo)”’ Popmyaot 7hap(A) = 7 (xa s (A)),
zadaemn noaykoneunvili caed Thap ha C* (G).
Bepro obpamnoe ymeepocdenue. A umenno, das 4106020 noaykorneunozo rapaxmepa X wa So cy-

WECTMBYIOM: HAMYPAIbHOE T, padbuenue A wucaa n u napamempor Toma (, B) co ceoticmeamu (1)-(ii)
maKue, WMo X = Taag-

Lmer mpuauMaem, a1o 0co = 0

2B »ToM ciydae HAGOp HAPAMETPOB «, 3 KOHEYeH.



2.3 KBasWdKBHBAJIEHTHOCTb (hbaKTOp-NPEACTABICHAN WM CBA3BIBAIOMAA KOHCTAHTA
¢dou Hemmana. Xopouro m3BecTHO, wT0 moboe (GakTop-mpescTasienne 7 Tuma I rpymmer G ruma
KPATHO HEnpuBoAuMOMYy. VIHBIMU CIOBaMH, CYLIECTBYET HEIPUBOAMMOE IPENCTABICHUE T, TAKOE, YTO
T = Tip Qidmy,, TA€ id,;, — OPeACTaBICHNE, IEPEBO AALIEE BCE DIEMEHTHI IPYIILI B € JUHUIHBIA OIEPATOD,
OEUCTBYIOUMK B TM-MEPHOM IPOCTPAHCTBE. IMCIO ™ HA3BIBAIOT KPATHOCTHIO IpexacTasienus w. Ode-
BHHO, YTO IIPY PA3HBIX M1 U M2 NPEACTABICHUA Tip Qidm, A Tir @ idm, YHUTAPHO He SKBUBadeHTHBL C
APYTOH CTOPOHBI IIOHATHO, ITO 0T00paxKeHue (mir & idm, ) (9) — (Tir @ idm,) (9), g € G pacmmpsercs 1o
m3omopduama W *-amrebp M1 u Mo, nopoxaernsrx oneparopaMu (mir ® idm, ) (G) 1 (mir ® idm,) (G),
COOTBETCTBEHHO. DTUMU IPOCTHIMU COOOPAKEHUAMA MOTUBUPOBAHO CAEAYIOIIEE OLPEIEICHNE.

Omnpepaenenwne 8. IlycTs 71 u To — yHUTapHbIE TpeAcTaBIerna rpymmet G, u mycts w1 (G)” u 2 (G)" —
6rKOMMyTAaHTEL (Crabple 3aMBIKAHWUI) 00pa30B mpencrasieHuy, T.e. W -aare6pol, HOPOX AEHHBIE OIEpa-
ropamu 71 (G) u m2(G), coorBeTcTBeHHO. [IpeaCTAaBICHUA 1 U T2 HA3BIBAIOTCA KBA3UDKBUBAICHTHBIMU,
ecru cymectsyer maomopduam 6 : w1 (G)” — m2(G)”, ana xoroporo 0 (m1(g)) = m2(g) mpm Beex g € G.

IIpeamonoxum, IT0 PaKTOP-TPEACTABICHAA T W T2 TPynnbl G AEUCTBYIOT B MAILOEPTOBLIX IIPO-
crpancTtBax Hi1 u Ha, coorBercTBenHo. Ecam cymecTByer msomerpusa U u3 mpocTpancTBa Hi Ha Hoa,
nas koropou Umi(g) = m2(g)U npm Bcex g € G, TO IPEACTABICHUS T W T2 HA3BIBAIOT YHUTAPHO WK
MPOCTPAHCTBEHHO DKBUBAJCHTHBIMU.

M3omopdmsm a 3 w1 (G) — Uald ™' € m2(G)” npunHATO HA3BIBATE TPOCTPAHCTBEHHBIM.

O4eBuaHO, IYTO YHUTAPHO DKBUBAJICHTHBIE IPEJCTABICHAA BCE1a KBA3UAKBUBAJICHTHEL.

Ommmem 601€e KOHKPETHO CBA3b MEX Y MPOCTPAHCTBEHHOU DKBUBATEHTHOCTHIO M KBA3MIKBUBAICHT-
HOCTBIO (PaKTOP-IIPEACTABICHNN.

Paccmorpum daxTop-npeacTasieHue 7 rpynnsl (7, nedcTBYIOmEe B IMIb0EPTOBOM IPOCTPAHCTBE
‘H. Xopomo m3BecTHO, uTO Ama mpoekTopa E' w3 xommyTamTa 7w(G)' cemeirictsa omeparopos w(G)
oTobpaxeHue

m(g) — m(9)E'
pacumpsaerca 10 mzomopdusma RE, W*-amre6por 7(G)” ma E'n(G)"E’. Uzomopdbumsm RE, mpumaATO
Ha3BbIBATH PENyKIHEN.

Ilo mpencTaBleHUIO T W €AMHUIHOMY HOPENCTABICHUIO idy, B 1M-MEPHOM IPOCTPAHCTBE HOCTPOUM
npeacrasaeHre T & idy,. OdweBmgno, uro orobpaxenme 7(g) — (7 ®idm)(g), ¢ € G pacmmpsercs
10 mzomopdusma M, W*-amre6pn 7(G)" ma (7 ® idy,) (G)'. Uzomopdbumsm MM, OIPUHATO HAZLIBATH
Pa3MHOXKEHUEM.

Tenepsb npuBeneM MOIE3HOE yTBEPAK ACHUE U3 TEOPUU ONEPATOPHBIX alreop.

Teopema 9. [8] w60t uzomopPuzm 0: w1 (G)' — m(G)" asasemes Komnosuyuets pazmmodtcenus,
PedYKUUL U NPOCMPARCMEEHH020 UIOMOPPHUIMA.

Caeacteue 10. IIpednosoxcum, wmo npedcmasaenus ™1 u T2 epynnvt G K6a3UIKEUEAAEHTIHDL, G KOM-
mymarmovr 7 (G)" u m2(G) umerom mun o uau III. To2da 71 u T2 NPOCMPARCMEEHHO FKEUBAAEHTIHDL.

CrefoBaTeIbHO, ML IOIHOIO OTBETA HA BOIPOC 00 yHUTAPHOU SKBUBAICHTHOCTH KBA3MIKBUBAICHT-
HEBIX (DaKTOP-IPEACTABICHAN 1 U T2 JOCTATOYHO OTPAHWIATHCA PaccMOTpermeM cayias, korga i (G)' u
m2(G) — daxTopsr Tuna II;. [xa >Toro Ham TOTPe6yeTCA MOHATHE CBA3LIBAIOIEH KOHCTAHTH (coupling
constant) [8].

IIpegnonoxum, aTo daxrop-npescrasienue m tuna 1l rpynner G gercrByeT B ruib6epTOBOM IPO-
crparctee H,, a w(G)" mvmeer Tum II;. O6ozmatum wepes Tr u Tr' mopmarsHbie crensr Ha (GaxTopax
M =7(G)" u M’ = n(G)’, coorsercTBenno. Bymem Taxxke BCerja CIMTATH, ITO IMPU YCIOBUM KOHEY-
HOCTH DTH CJIEABl HA €JUHUIHOM OIIEPATOPE PABHBI €IUHIUIIE.

Hycrs £ — memyneson BexTop w3 H,. O6O3HAIMM Uepe3 p¢ U p; MPOEKTOPEL HA IOANPOCTPAHCTEA
[M'€] m [M¢], mopoxaerurie BexTopamu M'E u ME, coorsercreerno. Toraa c (M, H.) = % He

3

3aBUCUT OT BBIOODA BEKTOpPaA § W HA3BIBAETC/ CBA3BIBAIOWIEN KOHCTAHTOU mapsl (M, Hx).



Teopema 11. IIycme ¢axmoper M1 u Mo muna II deticmeyiom 6 2uabbepmosviz npocmpancmeaz Hi
u Ha, coomeememeenno. Ipednoaoscum, wmo kommymanmor Mi v My umerom wxomeunviti mun. HUzo-
mopdusm 0 : M1 — M> agasemes npocmpancmeenubim mozda u moavko mozda, xkoeda ¢(Mi, Hi) =
C (]\427 H2)

2.4 TI'pyunsr OmeKmuY CIeTHOr'0 MHOXecCTBa (HaTypalbHOro psaga) O6o3raumM Tepes
Goo — rpynny QUHHUTHBIX OMEKIMN HATypPaIbHOI'O PANA, & IPYIIY BCeX OMEKIWN HATYDPAIBLHOI'O DAIA
gepes Goo. OueBugno Goo C Goo, a oro6paxenue Sop S T — sT5 1 € Goo ONpeesseT Ipy Kax oM
s € G BHemHmi aBToMOppu3M Ads rpymnsl &.,, KOTOPEII €CTECTBEHHO PACIIMPACTCA A0 BHEIIHETO
aBToMopdmama rpymmosoi C*-amrebpsr C* (Go) rpymmer Goo. [pymma G, ABIAETCA 3aMBIKAHEEM
rpynnsl So B €4a00% TOMOIOrMH, B KOTOPOU 6a3MCOM OKPECTHOCTEN eJUHUIHOTO DIEMEHTA, ABIAIOTC
moArpynnsl Sy, oo, OCTABIAIONIVE IEPBHIE 1L DTEMEHTOB HEIO ABIKHBIMU. VIHade rosops, rpynna Go, ecTs
BCIOy IUIOTHBIH HOPMAJIbHBIN JEIMTETs B IPYIIe G oo.

3ameuanne 1. Orobpaxenne G X C* (Go) D (5,a) — Ads(a) € C* (Guo) HempepsiBHO, ecim Ha G oo
paccmarpuBaerca caabaa Tomomorusa, a Ha C* (So) — Tonomorma C*-HOPMEL

O6osnaaum gepes C* (Goo)’ conpsxeHHOe TPOCTPancTBo K amebpe C* (6o ) (kax GamaxoBy mpo-
crparcrBy). Ompegermnm mis s € G compsmxennoe orobpaxernme Ad's : C* (Gx) — C*(6x)"

Ad' s(¢)(a) = ¢ (Ads(a)), p € C* (6x)’, a € C* (Guo).

3ameuanue 2. Orobpaxenme Goo X C* (6)' 3 (5,6) — Ad' s(¢) € C*(Ss) mempepssrO, ecanm
Ha Go paccMaTpuBaeTCa caabas Tomoaorns, a Ha C* (Ss)’ — crabas TONOIOrUA CONPAKEHHOrO IPO-
cTpaHCTBA. JTO O0TOGpAKEHHMe HE ABIACTCA BCIOTy HempepniBHbIM, ecan Ha C* (Go)’ paccmarpuBaTs
TOIIOJIOIMIO HOPMBI CONPSIKEHHOI'0 HOPMUPOBAHHOI'O IIPOCTPAHCTBA.

Ounpegenenne 12. ynxnmonar ¢ € C* (SG4)  Ha30BeM cmabuabnoim, eciu (Ipu GUKCHPOBAHHOM @)
oTobpaxenue Go 3 5 +— Ad' s(¢) € C* (Go)’ HEIpepsIBHO B CMBICTE 40601 TOMOMOrHH HA G o W TO-
HOMOTHA HOPMbL COTPAKEHHOro mpocTparcTBa Ha C* (So ), MHAYE TOBODA, ABE COBMATAOIIE HA OCTA-
TOYHO GOIBIIOM KOHETHOM MHOXKECTBE OECKOHEUHbIe OUEKINN MEPEBOAAT (QYHKINOHAL ¢ B (DyHKIMOHAL,
OIU3KUY 11O HOPME.

2.5 Crabunbuble QYHKINOHAJBI U PYHKIIUUA. I[losoxuTrenrsHo onpeaerensas GyHKIua f Ha
S0 KAHOHUYECKH ONpEJeIseT MOIOKUATENbHbN pyHKunoHal ¢5 Ha C* (Goo).

TTonmoxurensHo ompeenenHyo dyukunio f Ha So Takxke OyneM Ha3BIBATH CTAOMIBLHOU, €CIU (PYHK-
LIUOHAI ¢pf — CTaOWICH.

OueBugHo, 4T0 Xapakrepsl ToMa Xop u3 (2.1), ABratorca crabuibHbIME QyHKUMAMHA. Jlerko mo-
HATB, 4TO IpHU KaxkAoM g € Go dynkuus RyXa s € Fp, oupegerernas coorHomenueM: (RgXag) (z) =
Xa p(2g), Takxke crabuwibHa. HeTpyaHO yCTaHOBUTH CIEAYIOLIUE yTBEDK JEHUA.

Jlemma 13. Ecau ¢ — cmabuavmwti Pynrxyuonaa, mo npu wasxcdom a € C* (G Pynxyuonars Ryd u
L, ¢, 3adasaemvie Fopmyaamu: (Ry¢) (x) = ¢p(xa*) u (Ly¢) (x) = ¢ (aw), maroce cmabubmor.

Jlemma 14. IIpedeavt no wopme nocaedosamesvrocmels cmabusbholt GYHKYUOHAA06 ABAAOMNCA CINA-

OuabHbIMU PyHKYUOHaAaMU. Cmabuibrble GYHKUUOHAALL 06DA3YIOM 3AMKHYTOE AUHETHOE NOONPOCTPaH-
!

cmeo 8 C* (G)

2.6 [MomycTuMble mpeacTaBiaeHud rpynnbl S, X G, M cTaGWIbHBIE OJOXUTEILHO
onpepeneHubie ¢pyHKun Ha So. [U. OrbIranckuil MHUIIMIPOBAL B [5] H3ydueHMe KIacca mpea-
crapaeHM rpynnbl Soo X Soo- Aybaa rpynnbl S, CyXEHUA KOTOPHIX HA NUATOHAIBHYIO HOATDPYIILY
diag Soc C G0 X S HEnpepreBHEL B caabon Tomomoruu (cm. m. 2.4). Taxwe mpencTaBIeHUsI OH HA3BATL
donycmumvimu. OHE Kak npeacrasieEna ayOmi, uveror Tun 1. [lorras knaccndukanusa HEIPUBO JMMbIX
JOIlyCTUMBIX mpencrasieHui noxydena V. Ouspmanckum u A.}FO. Oxyuskosem B [5] u [15]. IlonaTHo,
ITO OrpaHIIEHUE JOILyCTUMOIO HEIPHUBOAUMOrO IpeacrasieHust rpynnsl So X Go HA KAKAYIO M3 KOM-
moHeHT S Xe mmu e X S (e — eqmauna rpynnst S ) ABIAETCA HAKTOP-IPENCTABICHAEM B CMBICIE (POH



Henmana. B wacTrocTH, B namnou paboTe MBI IOLyIaeM 3aMKHYTO€ (HE3aBHCHMOE OT IIPEACTABICHIA
rpynnsl Soo X o) Onmcanme >TOro Kaacca (paxTOp-IpeaCTaBICHIIL.

Ecmu npencrasrenne II rpynner Soo X Soo mencTByer B rurb6epToBoM npoctpanctse H, To ycaoBue
[OOIIyCTHMOCTH 3aKJIIOYAETCA B TOM, 4TO 00beguHeHue moxmpocrpancrs H, = {77 € H:II(s,s)n =7
npu BCcex s € S, oo} mwiotao B H. Orcroga u u3 memmbr 14 BhITEKaeT CAeqyIOLIEe YTBEPXK ICHUE.

IIpenoxenne 15. Ecau II — donycmumoe npedcmasaenue epynnvt Soo X Goo, mo npu awbom 1 €
H nosoxcumeavno onpedenennasr ynsyus fr va Soo, das xomopot f,(s) = (I(s,e)n,n), asasemes
cmabusbHot.

3ameuganue 3. Jlro6oe [HC-npeacrasierne IOCTPOEHHOE O CTAOMIBHON HOJTOKUTEIHHO ONPEAEICHHON
(PYHKINY, MOXKHO IOJIYYUTH C TOYHOCTBIO N0 KBAa3MAKBUBAJIEHTHOCTH CYXKEHUEM HEKOTOPOr'O NOIYCTHU-
moro npeacrasirerusa Ayoms Go X S HA 0aHY U3 KOMIOHEHT (cM. 1. 3.2 m npegmoxenue 30).

HanoMHEM mapaMeTpw3anuio KIACCOB YHUTADHOU SKBUBAIEHTHOCTU HENPUBOJUMBIX TOILYCTUMBIX
npexacrasaennu [15]. Ilo xaxpomy Taxomy npeacrasaenmio Il ompememrsercs ero raybmma d(II) =
min {n: H, # 0} u ma6op mapamerpos Toma («,3) (cM. pasger 2.1), BO3MOXHO TONOJHEHHBIN Hy-
aem. Ilpm d(II) = 0 mer moxyTaeMm ChepUIECKOE HENPUBOAMMOE IPEACTABICHUE, MMEIOUIEE HEHYIEBOU
BEKTOD, HENOABUKHEIN OTHOCUTEILHO oneparopos 11 (diag S« ). Orpanmienue neequamIHOrO cdhepue-
cxoro mpeacrasaeHusa rpynnbl Soo X Goo HA KaXAYVIO U3 KOMIOHEHT Go X € mmm e X G mpuBoauT K
II;-upeacrasrerusm Toma. o cooTBeTCTBYIOMEMY XapaKTepy Xao 3 (CM. (2.1)) KOMIOHEHTHI, HAIpUMED
S X e, BoccramaBmmBaerca chepmieckan dynkuma g npegcrasrenus 111 ¢rn((s,t)) = Xxap (tils).
Takym 06pa3oM KIACC YHUTAPHOU SKBUBAICHTHOCTH C(HEPUICCKOr0 MPEACTABICHUA OTHO3HAIHO OIPE-
NEIAETCA OrPAHUYEHUEM HA OAHY U3 KOMIOHEHT Gop X e mim e X O

IIpm d(II) > 1 mna OJHO3HATHOrO BBIAEICHUI KIACCA YHUTAPHO SKBUBAICHTHEBIX NOILYCTHUMBIX IPen-
cramienuit mapameTpos (a, 3) yxe megocTaTowHO. B pTOM ciywae mo mpegcTapienuio I KaHOHMIECKH
crpourca mapa pacupeneaenun FOura A m A. Ilpm sTom A ecrecTBeHHO cBa3aHO C cyxeHumem II Ha
xomnoueHTy G X €, a A —c¢ cyxenueM Il Ha e X &o. Pacupegerenue FOura A ecry dyukuus na
[-1,1] co 3magenmamm B MHOXecTBe Amarpamm IOmura. Mmuoxectso supp A = {z € [-1,1] : A(z) # 0}
HA3BIBAETCA HOCUTEJIEeM pacupepeneHus A.

Pacopegenerus A1 u A2, COOTBETCTBYOIIE HENPUBOAAMOMY AOMYCTUMOMY Ipenctasienuto I, yo-
BIETBODPAIOT CIEAYIOMINM YCIOBUAM:

supp A, supp A C {a1,az,...} U{B1,B2,...} U0 n
S A@) =Y A) =d(n) (i=1,2). (24)

2.7 IlosmoxwureabHO omlpeaenaeHnble cTabmibHble PyHKmuu u I'HC-nmpeacrasieHus.
3apuKcupyeM MOIOKUTEIBHO onpefereHnyo GpyHkuuio f Ha Soo. IlycTs (75, Hy, &) — cooTBETCTBYIO-
mee N'HC-npeacrasnenue, rae {; — OUKIMYECKUN BEKTOD, Aua koroporo f(s) = (ws(s)€s, &) npu Beex
s € 6, a Hy — ruab0epToBO IPOCTPAHCTBO, ABIAIOLIEECH 3AMbIKAHIEM JINHEMHOM 060I09KI BEKTOPOB
75 (Goo) &f. U3 onpenenenus 'HC-KOHCTPYKINY JETKO BBITEKAET CIEAYIOLIEE

Ilpenoxenune 16. Ilycmo {cg} Ha60P MOAONCUMEADHBIT YUCEL TAKOT, Umo Y. cg < 00. 3a-
9g€G o
dadum nosorcumesvro onpedeaernyio Pynrkyuio q wa Soo, nosaeas q(zr) = > cgf (g_lxg). Toeda

9gE€EG o

9€G oo

NOAOHCUMEALHBIY PYHKYUOHAA af, sadasaemviti na a € 7y (Goo)” Popmyaot
drla) =Y colams(9)ér, mr(9)ér),
9g€S o

ABAAEINCA HENPEPLIEHLIM 6 CAa60T 0Nepamoprot monosozuy (Hopmasbrbim) u mounstm’. ITo onpedeae-
nwo, q(g) = ¢y (m5(g)). Ecau f — cmabuavha, mo 6 cuay aemm 18-14 ¢ — cmabuibHas NOLOHCUMEADHO
onpedeaennas PynKyusL.

3TMonoxurensubii Gynkimonan w na W*-aareépe M nasbiaeTcs TOMHbIM, ecan w(e) # 0 ais a060ro HEHyJIEBOI'O CaMoCo-
MIPsXKEHHOT'O IpoeKTopa e € M.



OTcoga BEITEKAET IOIE3HOE
3ameuanue 4. Ilo nocrpoenuto 'HC-upeacrasrenus (my, Hy, &) u (mq, Hy, ;) KBA3SUIKBUBAICHTHBL.

Teneps mpeamomoxum, 4To f — cTabmiIbHAsS MOJIOXKUTEIHLHO onpegereHHas GyHKmua HA G, a ¢
nocrpoera no f coruaacHo npegnoxenuto 16. U3 upegnoxenus 31 u aemmbr 14 HeTpygHO BBIBECTH Cie-
OYIOLUIMY €CTEeCTBEHHBIN, HO BaXHBIX PE3yAbTAT.

Ilpenoxenue 17. IIo nopmasvnomy nosoxcumesvnomy Pynwyuonaay 1 na 7, (Goo)” onpedeaum noso-
acumenvno onpedeaennyio Gynryuro fy na Soo: fu(g) = ¥ (me(g)). Tozda fy — cmabuavha.

OTHUM IPEAIOKEHUEM MOTUBUPOBAHO CJAEAYIOLIEE OIPEAeIeHue.

Omnpeaenenne 18. Ilpencrasmenue m rpynnsl Go HazoBeM CTAaOWIBLHBIM, €CINA AJAA JAO0Or0 Crabo He-
"

npepsBHOro ynknuonara ¢ Ha 7 (Go) byHKUUA fy, OmpeeleHHAd B npesloxeHun 17, ABisercs

CTa0UIBLHON.

3ameuanue 5. CTabUILHOCTHL npeacTaBICHUA €CTh NHBAPDUAHT KBaA3UOKBUBAJICHTHOCTH.

IIpenoxenue 19. I'HC-npedcmasaenue (ny, Hy,€f), nocmpoennoe no cmabuswvrot, f, asasemes cma-
OUALHBIM.

[lokazaTeabCTBO dTOr0 yTBEPKACHUS BBITEKAET U3 npeqroxkenus 17, cregcrBusa 4 u u3 Toro daxra,
9T0 JI000U HOPMAJbHBIA €CTh JUHENHAA KOMOMHALNA I€THIPEX HOPMAAbHBIX MOJ0KUTEIbHBIX.

2.8 PesyabTaThl. 31eCh MBI IPUBOAAM PE3YILTATHI 00 OMUCAHUY CTAOUILHBIX (PAKTOP-TIPEACTAB-
JICHU.

Teopema 20. Tycmv m — dakmop-npedcmasaenue epynnvt So. Tozda cacdywujue Ycaosus 3K6u6a-
AEHMHDL:

e i) 1 — cmabuavroe Paxmop-npedcmasaenue;

e ii) cywecmeyrom n > 0 u nopmasvnvitl nenyaesol nososcumesvnort Gynkyuonas P na T (Soo)”’
maxue, wmo  (m (tst™)) =1 (n(s)) npu 6cez 5 € Goo Ut € 6,60 oo

Hamvenbmee n u3 m. ii) Teopembr 20 6yAeM Ha3BIBATH YEHMPAAbHOT 2AY0UuHOT TPEACTABICHUA T W
o6o3nasare uepe3 cd(w). IlomaTrHO, 9TO HEHTpamIbHAA riyOWHA ABIAETCA WHBADHAHTOM KBA3HOKBHBA-
aeatHOCTH. IO DyHKIMOHATLY t) M3 TeopeMsl 20 OIPEAENACTCA HOMOKUTEIBHO ONpeaeIeHHEas GyHKuna [
Ha G f(s) = ¢ (w((s)), ynoBaereopsioman coorHomenuio f(st) = f(ts) npuscex s € o ut € Gpoo.
IIpu n = 0 dyrkums f asasercs xapakTepoM (LEHTPATHHOU MOJOKHUTEIHHO ONPEEICHHON HyHKIUER).
B obmem cayvae Takue GpyHKIAU Mbl OyA€M HA3BIBATH %ACTMUYHO UYEHTND AL HDIMI.

Teopema 21. IIycms m1 — cmabuavnoe Paxmop-npedcmasaenue, n = cd(m) u nopmavroe cocmosnue’

P na T(Boo)” ydosaemesopaem ycaosuro: P (7r (tstil)) =Y (n(s)) npu 6cer s € G ut € 6,6, .
Ecau E— wocumeav® 1, mo

EA = AFE npu scez A € 1(6,6,)";

(2.5)
En(s)E =0 npu ecez s ¢ 6,6, .

CaepgcrBue 22. IIycmoy w, E, n — maxue sce, xax 6 meopeme 21. Toeda npedcmasaenue mg epynnb
6,65 0, 06pazosannoe onepamopamu E7(s)E, keasuskeusasenmno npedcmasaenuio suda T @ mag,
2de A — pasbuenue wucaa n, T\ — coomeemcmeyrouee nenpusodumoe npedcmasaenue epynnvt Sy,
a o — I'HC-npedcmasaenve epynnvt &, o, nocmpoewnoe no tapakmepy Xap (cm. (2.1)). B cuay
meopeme 21 T aeHcum 6 00HOM Kaacce K6a3UIKEUBAAEHTNHOCTIY C NPEICTNABACHUEM Indgf’en LI ®magp.

OTBeT 0 BO3MOXHBIX 3HAIEHUAX LEHTPAIBLHOU NNIyOUHBI CTAOWIBHBIX (PAKTOD-IPENCTABICHUN U €e
3aBHUCUMOCTHZ OT mapamMeTpoB Toma «, 3 COOEPXKUTCA B CIEAYIOUIEM yTBEPXK JEHUMU.

4cocTosHmeM Ha *-anre6pe HA3BIBACTCA MOIOKUTEILHBIA (byHKIIMOHAT, DABHBIA €IMHUIE HA eIMHATHOM HIEMEHTE aIreGpEL.

5E — mamMenpmmit npoexTop m3 7 (Soo)” Taxoit, aro (I — E) = 0



Teopema 23. IIycmv n > 1, X\, Ty, mag — maxue sce, xak 6 caedemsuu 22. Ecauwy a;+>. 3 =1, mo
Indg:"GH I ®map asasemcea paxmop-npedcmasaenuvem muna lloo u €20 yenmpasvras eaybuna pasua

n. B cayuae, xoeda Y. a;+Y Bi < 1 npedcmasaenue Indg:"Gn I\®map ecmp Paxmop-npedcmasaenue
muna I1;.

Co crabuibHBIM (HAKTOP-IpEeACTAaBIeHNEeM 7 Cpynnbl Goo CBAXKEM WHBApUAHT X °, Ha3bIBAEMBIU
acumnmomuueckum rapaxmepom. [Isa ero onpegenreHms 3aMeTHM, ITO MaA KaXAOro g € Go, MOXKHO

yKazaTh mocaegoBaTersHocTs {09}, o C Goo CO CBOMCTBAME:

089 (%) € Gnoo, 091, (05) 7" € Gpee. (2.6)

Ncnonp3ys crabunbHOCTE (PaKTOP-IPENCTABICHNAS T, MOXKHO NOKA3aTh CIEAYIOLIEe YTBEDK ICHUE.

IIpenoxenne 24. /[Jas xancdozo g € Go, 4100020 NOAOHCUMEALHOZO HOPMAALHOZO COCMOAHUSL P
na m(6s)” u nocaedosamensnocmu {of} C G, ydosaemsoparowet, (2.6), cywecmsyem npedea
. w(r(oge(eg) "
i 22860 7)

n— 00 (1

X" asaaemca nepasaorcumoim raparmepom na Soo (cm. onpedeaenue 8).

nex

=x"%(g), komopwiti ne 3asucum om evibopa ¥ u {0} IIpedeavnas Pymryua

neN"

CaeacrBue 25. Aas cmabusvubic Gaxmop-npedcmasienuti acumMnmomuveckull Tapaxmep A6ALEIMCH
UHKBAPUAKIMOM K6A3UIKEUEALEHTNHOCTIY.

Teopema 26. IIycmb A v A — pasbuenus wucea n,n > 1, T\, Toag — makue e, Kax 6 meopeme 23.

—_— A - ~. — 6 6 -~ ~
Eeaudlai+d Bi=1ud @i+ Bi =1, monpedcmasaenus Indg™s Th®Tap ulndg™s  Ti®mss
moezda u Moabko Mmoz2da Kea3uskeusasehmmbl, Kozda o; = &i, Bi = Bi, a A = A,

Taxum 06pa3om, KIacC CTa0WILHBIX TIPEACTABICHUN WUCIEPIBIBACTCA TPEICTABICHUAMEA BUAA
Indg;"GanA ® Tap. Illpmaem m3 ycaoBusa Y. a; + », i < 1 BEITeKkaeT, 9TO LEHTpAIbHAsg [IyOuUHA

S
npeacrasrenus Indg>s T ® mep paBHa Hymo. VHpIMU croBaMu, B 9TOM Clyae KIAcC KBa3UIKBUBA-
JEHTHOCTY HE 3aBUCUT OT 1L U \.

Teopema 27. Ilycmv m — cmabusvhoe Parxmop-npedcmasaenue u n = cd(w). IIpednoaoscum, wmo
noAoHCUMEALHO onpededernas Gynkyus f ydosisemeopiaem caedyouum YCao6Uuim:

e i) 'HC-npedcmasaenue (75, Hy,Ef) K6A3UIKEUBAAERTIHO T;
e ii) f(tst™') = f(s) npu scez s € oo Ut € 6,6n00;
e iii) f(e) =1.

Tozda natidemcs pazbuenue A wucaa n u napamempwvt Toma o, 8 maxue, umo

F(s) = a0 (51) Xa s (s2),  ecau s1 € Gn, 82 € Gpoo U S = 51825 (2.7)
0, ecaus€ B\ (6n 6r), '
2de x» — zapaxmep wenpusodumoz0 npedcmasaerus epynnvr S,, coomeemcemsyrowut A, a dim A —

€20 Pa3MEPHOCTND.

Teneps npuBeseM yTBepxK JeHrE 00 OIUCAHUI KOMIOHEHT JOILyCTHMOIO IPenCTaBIeHus IPYIiIbl G o X

G-

Teopema 28. IIycmwv II donycmumoe nenpusodumoe npedcmasaenue 2pynnvt Soo X Goo, a ™ u T —
€20 cyncenua Ha Komnonermovt Soo X € uau e X So, coomsememeenno. Tozda

1. 7 u 7 asasemea cmaduavbnim dakmop-npedcmasaenuem epynnvt So;

2. ¢ mounocmpio 00 KEAZUIKEUBAAEHMHOCTIU KaKcdoe u3 npedcmasacnull ™ U TNAPAMEMPUIYEMCA
nabopom napamempos Toma (a,B) (obwum das ™ w T ) u duaepammot; FOnea (pazbuenuem) (cm.
caedemeue 22, meopemy 23);

3. ecau A u A duaepammor, coomeemcmeyowue T u T, a A u A — pacnpedeaenus FOnea, onpedeas-
emvie no II (cm. (2.4)), mo A(0) = X, A(0) = A;

10



3. cmabuabnoe Paxmop-npedcmasaenue T UMEEM KOHEUHYI UYEHMPAALHYIO 24YOUNY onpedeasemcs
eQUHCMBENHOT YACTNUYHO YEHRMPAIbrOT NosoXcumesvbro onpedeaennots Pywryuet f, ydosaemeo-
parowels ycaosusm u3 meopembr 27.

B yTBepxaenmax 22, 23 m 26 COQEPXKUTCA MOJHOE ONUCAHUE CTAOMIBHBIX (PAKTODP-IPEACTABICHUN
rpyunsl So ¢ TOYHOCTBIO O KBAa3MIKBUBAJIEHTHOCTU. lIpambiM caexcTeBumem TeopeMmsl 11 m creacTsus
10 ABIAETCA CIEAYIOIINNA KPUTEPUU YHUTAPHOU SKBUBAJCHTHOCTH CTAOUIBHBLIX (PAKTOP-IPECTABICHUN.

Teopema 29. IIycmb 71 u w2 — K6a3UIKEUBALEHMHbIE Npedcmasaenus epynnbl Soo muna II, ded-
cmeywwue 8 2uabbepmosuir npocmparncmear Hi u He. Toeda,
a) ecau Kommymarwmor npedcmasaenult ™1 u T2 umetlom Oeckonewnviti mun (Il ), mo T u w2 YHu-

mapHo 3K8UBAAEHTTIHDbL,

b) ECAY KOMMYIMAHITIbL npe@cmaeneuud Tl U T2 KOHEYHO20 MuUna, mo HeoOLodUMbIM U 00CM AT OUHIM
YCnosuem yHumapnoﬁ IKBUBAAEHTNMHOCTNU ABAAECMCA PABEHCINBO CBA3bIGANUUL KOHCIMAHITY

3 CsoucTBa CTaGWILHBEIX OPEJCTABJICHUAN.

B sTom pasgene 6yayT mOkasaHBI yTBepXKAEHWsd, U3 KOTOPHIX caenyior TeopeMsbr 20 u 21. Hamomuumm
Heo0XOauMbIe Najee CBeLEHUs U3 TeOPUU OIePATOPHBIX aareodp.

3.1 CTaEAapTHbIe npejcraBieHusa. Ilycre f — momoxwuTerbHO ompejgereHHas (PYHKIWUA HA
S, a q u ¢y onpegerenst coraacHo B npegaoxernuro 16. Ecmu (IT, Hir, §n) —I'HC-npeacrasrenne W*-
anre6pst Ty (Goo)”, MOCTPOCHHOE TIO COCTOMHUIO $f, T0 m3 ycaosua f(g) = $f (77 (9)) (cM. mpexmoxenue
16) BeITEKAET, ITO OTOOpAKEHHE

Hq 3 m(9)€q — T (7s(g) €n € Hn

pacmmpsaeTca 10 u3oMeTpun U IPOCTPAHCTBA Hy HA Hi, KOTOpas CIIeTaeT mpeacTasteHus mg u [Tomy.

Orciona, y4rTEIBaA TOYHOCTH (PYHKIMOHALA ¢ f, MOLydaeM, ITO BEKTODP &, ABIACTCA UMKINIECKUM /LA
/

xommyTaHTa Ty (So0) mpescrasrenus (mq, Hy,&y). I3 sToro ycaosus cregyer, 4To orobpaxeHueM

Tq (600)” &g D afq — a*fq

KODPEKTHO OIIPEJeIeH Ha MIOTHOM MHOXkeCTBe Ty (Soo)” € C H,y Mpea3aMKHyTHIM AHTHINHEHHLIH OIre-
1/2
parop (cm. [9]). OGosnauum 4epes S, ero MuHMMaIbHOE 3aMblkanue. Ecin S; = J; Ay/” — noaspuoe
pasioxenue Sy, TO UMEIOT MeCTO Cleaylomee cBoucrsa (cum. [9]):
a) Jq(en) = eJyn and (Jgn, ToC) = (¢,n) mma seex ¢ € C, ), ¢ € Hy;
b) Jf:[anAqu:A;l;
) Jy7q(60)" Tq = g (6x)’.

[ust g, h € G momoxnm
1P ((9,h)) = M, (g) Ty Ly (h) Ty (3.8)

2
TPOEHHOE II TaBICHI rpynnsl S 00, CIEAYSA TEPMHHOJOIUH U3 TEOPHUZ OIEPATODPHBIX
ITocrpoernnoe ecaeeHg) G X G, Cirte e 0JI0. 3 Teo oreparo
2
anre6p, OygeM Ha3bIBAThb CTAaHAAPTHBIM. IIOHATHO, YTO CyXeHue I'L(I ) a noarpymny S.. X e, rge e
— eguanna rpynnsl O, coBmagaer ¢ my. Orcioga, onmpaschk Ha cregcTsre 4, MOIydaeM CIEAyIOLIee
yTBepXKAeHHe.

IIpenoxenne 30. Jas w060t nososcumenvro onpedesennots pynryun f na So I'HC-npedcmasaenue
(mp, Hy,&f) epynnvt S K6a3UIKBUEALEHMHO CYHCERUIO cNAKIAPMHO20 npedcmasaerts epynnbl Soo X
G Ha G X €.

3aMbIKaHUE MHOXKECTBA BeKTOPOB {aJqaly} , obpasyer B H, koryc Py, KOTOPBII 061 gaET

a€mq(Goo)
PAIOM IIOJE3HBIX CBOWCTB. IIpuBenem aBa w3 HuX, KOTOPBIE OyAYT MCIOIB30BATHCA LAJEE.
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Ipenoxenwne 31. [9] [as 4106020 nosodcumeapnozo Hopmatbnozo Gynxyuonata ¢ na 74 (Soo)’ cywe-
emeyem eduncmeennvitl sexmop ng € Pq marot, umo ¢(a) = (ans,ns) 0aa ecer a € T4 (Seo)”. Mycmo
b1, p2 — dea nopmasbHBIT NosoHCUMEab LT GynKyuonata na Tq (Gos)’, a g, u N, — coomeememsy-
owue um sexmopvs u3 Pq. To20a umeem mecmo caedyouas oyenKa

1161 = o1l < N1 = @21l < llnsy = nosll lInsy +nesl- (3.9)

3.2 CraHgapTHbIE IPEACTABICHAA, IIOCTPOEHHBIE M0 CTAGWIBHBIM IIOJIOXUTEIbHO

onpejgeJJeHHBIM QYHKIMAM. Temepb 3aMeTHM, 9TO U3 ONPEAEICHAA CTAH JAP THOIO IIPEACTABICHUs
2

1YY u xomyca P, (cM. 1. 3.1) BEITEKAIOT PABCHCTBA

I ((s,8)PBy = Bo,

_ (3.10)
¢ (m (s7) army(5)) = (al1 (5, 9)ms, 1 ((5,5))m0 )
mpu Beex s € Goo, a € Ty (Goo)”.

Codopmymupyem Bcmomorareasroe yreepxaenue u3 [7](Jonoxnenne 2.12.19).

Jlemma 32. Iycmb A — C* -aazebpa ¢ edunuyeti, ¢ —noaosncumenvnort gynryuonan na A, (s, Hy,Es)
— I'HC-npedcmasaenue ™A, nocmpoennoe no ¢, &5 — muosxcecmso Pynxyuonanos na A suda A 3 a —
# (apaay), 2de ap npobezaem nexomopoe nodmuoncecneo 6 A. O6o3nauum uepez €4 samvikanue €4 6
TMONOA0RUY HOPMbL CONPARCEHHO20 NPOCMParcmes. DPynkyuonaa ¥ moezda u moavko moeda npuradie-
wcum €y, K02da cywecmeyem ¢ € Hy, das xomopozo 1(a) = (al,{) das scex a € 2.

Teneps 3adukcupyeM CTa0MIbHYIO HOJOXKWTEIBHO ompenereHHyoo ¢yukmmio f Ha Go. Torga g,
mocTpoeHHas mo f coraacHo npepaoxeHuto 16, rakxke crabmabHa. B cmiy npepmoxenus 19 T'HC-
upeacrasaenne (mwq, Hq,&y) aBaserca crabmibabiv (Onpegererue 18). OTu CBOUCTBA MO3BOIAIOT pac-
LMIMPHUTDH IPeICTABICHAE Hl(f) (cm. (3.8)) ma diag G .

[leHCTBUTETBHO, MO60H HOPMATLHBIN MOIOKATEILHEIH GyHKIIOHAT ¢ Ha T, (Go0)” ompemenser mpu
Kama0M § € G0 momoxmTemsubm Gyaxmmonar Ad’ s(¢) ma C* (&): Ad’ 5(¢) (a) = ¢ (mq (Ad s (a))), a €
C” (6). Yuursisas onpenenerue 18, HalgeM MOCIEL0BATEIBHOCTD {5y}, .y C Goo, €1a60 CXOAALUIYIOCH K
S, ML KOTOPOU B TOIOJOTME HOPMBI CONPAXKEHHOr0 IpocTpancTBa Kk C* (&)

i |Ad" sn(¢) — Ad’ s(¢)| = 0. (3.11)
Orcropa, ucnone3ys npeanoxenue 31 u memMmy 32, TOIyIaeM, ITO CYIMECTBYET €AUHCTBEHHEIR BEKTOD 1)
B KoHycCe By C Hy, 411 KOTOPOTO

Ad' s(¢) (a) = (mq(a)ns, ) ana Becex a € C* (6). (3.12)
W3 npepgmoxenus 31 u coornomenun (3.10),(3.11),(3.12) umeem

=0. 3.13
y (3.13)

n— oo

lim HHS” ((Sn>50)) M6 — )

CaenoBarenbHO, momaras Hl(f) ((s,8)) gy = n3, MBI 3a72€M TEUCTBHE OMEPATOPOB 1'L52) ((s,8)) pan s € [
Ha Komyce B, Taxoe, uTo orobpaxenme Go X Py 3 (s,7) — Hg2) ((s,s))n € Pq HEIPEPBIBHO, eCIU HA
G oo PACCMATPUBACTCA CIAbAs TOIOJOIHA, 3 Ha 3, TOImOIOrHa HOPMbL OTCIOAA, YIHTEIBASL, ITO JIOGOL
BEKTOp 1) € Hy eCThb IMHeNHasd KOMOUHALNA IeThIpeX BeKTOpoB u3 P, (cm. [9], Teopema 1.2) morywaem
CIeyIOIIee BaXKHOE YTBEDKCHUE.

IIpenoxenue 33. IIycmv f — cmabuibhas nosoHcumesbho onpedesennas PyYRKyuL, o ¢ noCmpoeKa
2 .

no f cozaacno npedaoscenuto 16. Toeda ozpanuuenue npedcmasaenus Hg) o diag Goo C G X G

nenpepvieno 6 caaboti monoaozuy (cm. n. 2.4). To ecmv asasemcs pyunbim 6 cmvicae [4] w [5].
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3.3 HokasateabcTBo TeopeMbl 20. Ilycte m — crabumbHOe (GaKTOP-IPEACTABICHUE I'DYIH
Go. Haamrebpe 7 (Soo)” 3aduKcupyem TOUHBIN HOPMATBHBIH TOMOKATEILHBIN (hyHKIMOHAT ¢). O603Ha-
«um wepes (I1y, Hy, &5) coorsercrayromee THC-npeacrasaenue dakropa m (Ss0)”. Caexys m. 3.1, ompe-
[eIAM CTAaHAAPTHOE IPENCTABICHUAE H((;) rpynner G X Goo: Héz)((g,h)) = Iy(7w(g)) Tp Uy (m(h))Ts-
BBugy pesyapTaToB u3 1. 3.2 mpejgcTaBIeHUE Hq(f) PACIIMPAETCS IO HEIPEPBIBHOCTU 40 IPEACTABICHUSL
ﬁ((f) IPYNIBL {(s,t) €EBu x By st le (‘500}, KOTOPO€ yAOBIETBOPSET yCIOBUIO:

e orobpaxenue Goo x Hy 3 (s,7) — ﬁg) ((s,5))n € Hy menpepsisHo, ect Ha G o PACCMATPUBACTCSA

crabas romoaorus, a Ha Hy TONOIOr®s HOPMEL

CrenoBarensHo, 1us € < 1 n eguHmaHOrO0 BekTopa n € Hy cymecTsyeT n CO CBONCTBOM
HHE{?) ((s,s))n— nH < € mua Beex S € Gpoo. (3.14)

2
O6o3Ha4nM 4depe3 R, 3aMbIKaHUE II0 HODME MHOXECTBA BCEX BEKTODOB BHJA Y nsﬂé ) (s, 8)), rae

SEG noo
ks > 0m Y, ks = 1. Bemay (3.14) |[v —n|| < € g1 Bcex v € K, W CyWECTBYeT €AUHCTBEHHBIN
SEG noo
BEKTOP Tmin € Ry, 4L KOTOPOrO ||Nmin|| = rg?ﬁn [lv]] > 1 —€ > 0. Tax xak guas aw06oro s € Spoo
vERy
Hg) ((s,8)) Ry = Ry, TO Hg) ((5,$)) Mmin = NMmin- CrenOBaTEIBHO, HEHYJIEBOU IMOIOXUTEIHHBIA HOD-

MAaJbHBII (PYHKIUOHAT W, 3aaHHBIA HA a4 € W(Goo)” coorsomernueM w(a) = (IIs(a)Nmin, Pmin), B CHALY

(3.10) yaoBrersopser ycropmio: w(a) = w (m(s)am (s7')), s € Gnoo, a € m(60)”. Orcroga, momaras

Y(a)= Y w(n(s)ar (s7")), a € 7(6)”, monyTaem, ITO ¢ yAOBIETBOPAET YCIOBHMIO ii) 3 TEOpEMBI
sES

0.

[as noxasareasCTBa OOPATHOIO YTBEDXKAEHHUA ZOCTATOTHO 3AMETUTH, ITO IIOJIOKHUTEILHO ONpene-
apeHHas GyHKUMA fy, ompepedsemMas coorTHomeHueM fy(s) = (m(s)), aBuserca crabuibHou. B cumry
npefnoxenus 19 'HC-mpeacraprenue 7y, Takxe crabumbho. Tax 7 u 7j, KBa3UDKBUBAIEHTHEHI, TO
TpebyemMoe yTBEPKACHUE BEITEKAET U3 3aMEIaHUI O. O

3.4 J[loka3aTeabCTBO TeopeMbl 21.  3aech Mbl GyaeM UCIOMB30BATH O0BEKTEL U 0003HAMEHNA,
2

BBegeHHbIE B I. 3.3. Tak kax mpeacrabieHne H((b ) rpyunsl G X G HEIPHBOAUMO, TO B CHILY TEOPEMBI

20 MHOXeCTBO

H; = {v € Hy : 3n € N gua xoroporo Hg) ((s,s)) v =v upu Bcex s € C‘Snoo}

mrorao B Hy. Orciona Berrexaer

JIemma 34. Jasa kasxcdozo n € N cywecmeyem caaboiti npedea
PP = - A}im Hg) ((n N),(n N)), xomopuviii agasemes npoekmopom. Buvinoanatomea caedyrowue
coommowenus: POPP = PP P ous scexm un, H((;) ((s,s)) P¥ = PS(?T)L)H((;) ((s,5))-
[okaxem HEOOXOAUMYIO NAIE€ TEXHUIECKYIO JEMMY.
Jlemma 35. Jas scer v € Hy umeem mecmo coomuowenue
H((f) ((nm),(nm)) PP PPy =pPP PPy,

Proof. ocTaroano goka3aTs aeMMmy B crydae, korga v € Hg. O6ozmadum Hq(f)((s, s)) 2epes D(s) n gua
v € Hy 3apukcupyem N Takoe, 1ro D(s)v = v mpu Bcex s € Snoo. [lo mobomy u € HY u € > 0 masnem
L > N co cBouctBoM: npu Bcex M > L

(P&PE0,u) - (D(n LyDlm My, )| <

(D(n m)PP PP, u) — (D(n m)D(n L)D(m M)v,u)| < €.
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Orcroga, onupasces Ha roxgecrso (nm)(n L)(m M) = (n L)(m M) (L M), umeem
‘(P,EZ)PS)U,U) — (D(n m)P,EZ)PT(nQ)U,u)’ < 2e.
BBuay npousBOABHOCTH € U % TOXyIaeM HALIE yTBEPKICHUE. O

IIpsavev crepcrBuem aemm 34 u 35 sBIAEeTCA Caexyioliee yTBEDXK ICHUE.

Jlemma 36. IIycmv S nodmnoscecmeo 6 N, a s = {s € 6 : s(k) =k npu k € N\ S}. Tozda cywe-

. . 2
cmeyem cuabkviti npedea npedea Ps = lim I1 Pk( )
N—=0o0 kesS,k<N

PsHy = {’U €H,;: Hq(f) ((s,s))v =" npu scex s € (‘55}.

Aoxazameavcmeo meopemovr 21. [11A COCTOAHUA 1) U3 YCIOBUA TeOPeMHI 21 cyIecTByeT BEKTOD 1)y € Py,
[JIs1 KOTOPOr'o

¥(a) = (Ig(a)y, ny), a € 7 (Gx)” . (3.15)
B cuny npemmoxenns 31
Hgf)((s, s))ny =1y sag Beex S € 6,6, 0. (3.16)

W3 nemmer 36 momydaen, 910 7y € P, ooHy. Ecmu s ¢ 6,6 ,00 u S =|n, 0o[Us(|n, oof), To S\]n, co[# 0.
Orcioaa, npumenas meMMs! 34, 36 1 yIuTEIBAAL, ITO N — NEHTPAIbHAA DIyOUHA IPENCTABICHUA T, IMEEeM

PlnaconILs ((5,5))Pn,cop = PSS ((5,5)) = 0.

CregoBarensHo, 1y L Hg)((s,s))nw (cm. (3.16)). Tax xax BEKTODEHL 7y U Hg)((s,s))nw [IPUHAIEXKAT
komycy PBo, To u3 semmsr 1.12 [9] momydaem, uTo npoexToprt E u m(s)Ew (s~') m3 ycaosus Teopemsr 21
OPTOrOHATBHEL. O

4 WuaaynmposBaHme c npejcTasiaeHun Toma.

B sTom pasgere OygyT gokasasbl TeopeMmsr 23, 26, 27.

4.1 Omnepatopsl OkyHbKOBa. Ilo xaxaomy cTabUIbHOMY (DaKTOP-IIPEACTABICHUIO T T'PYIIIbI
Goo, Cleays m. 3.1, MOXKHO IOCTPOUTD HEIPHBOAUMOE AOILYCTHMOE CTaHAapTHOe Ipeicrapiexue 112
rpynnel G X 6o (cM. m. 2.6 m mpeamoxenme 33) Takoe, ITO CyKEHUE O? ma xommonenty G X €
xBaswokBuBaaeHTHO 7 (cM. npegnoxenue 30). C gomycrmmowm npeacrasienueM B [15] cBa3ano cemencTso
omepatopos Ok, k € N: O = w — nlimoo I® ((k n),e). O6o3maumm wepes S (O) cmexrp omeparopa Oy.

IIycts Ei(x) — CHeKTpaJbHBIA OPOEKTOD, cooTBercTBytomuu Touke x € S(O). Ecm m — dakrop-
npexcrasaenre tuna 111 ¢ mapamerpamu «, 8 (cm. m. 2.1 ), a tr — HOPMEPOBAHHBIA Creq HA (HAKTOPE
7 (6e)”’, TO
S(O)\0={a1 > a2 > tU—{f1 > B> };
gag ¢ # 0 tr (Ex(z)) = m(z)|z|, rae m(z) € NUO; (4.17)
m(z) = #{k: ox (Be) =} (cm. [15]).
[aree HaM moTpebyeTca cregyioliee yTBEPXK IeHNe.

Jlemma 37. [15] Onepamop Ok mozda u moavko mozda umeem wyaesoe adpo, xoeda Y, i+ fi = 1.
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4.2 Cspouctsa onepaTopoB O AJA MHAYNUPOBAHHBIX MpeAcTaBIeHHM. Ilomoxum 7 =
IndngnOOTA ® Tap, TAe T\ u T Takme xe, Kak B Teopeme 23. Ilycts H) — ruis6epToBO Ipo-
crpancTBo, B KoTopoM aetcryer Ty, M = mag (Gpnoo)” u tr — HOpMEMpOBamHEM caex ma II;-daxTope
M. Ilpeamomoxmm, 9TO T3 PEATM3IOBAHO B L? (M, tr) omeparopamu eBoro yMHOKeHus. (GO3HAMHM
4epes X (paxTop mpocTPaHcTBO Goo,/ (6,6 ,00) 1 3adurcupyem orobpaxenme X 3 x — 5(z) € Goo
rakoe, 910 T = 5(2)6,6n00 u 5(z) = € g1 £ = 6,6,4. Torga omeparopel npeicTaBICHUI T =
Indg:"en T ® map nenicTytor ma v € Haag = 2 (’HA ® L? (M, tr) ,X) coruacHo popmyae

(w(g)v) () = c(g,z)v (97 x), (4.18)

rae c(g,z) = (Tx ® map) ((s(2)) " gs (97 '2)). Maa g € Goo 0603mAIIM Tepes § Krace m3 X, COePIKAIIII

oy @1 eca T = €
g- Homommu () = { 1\6, ecin T £ e

omeparop m3 M C L? (M, tr).

, D€ U) — eJUHWYHBIN BeKTOop u3 H, Iy — equHuanbn

3ameuanue 6. Bekrop £ sBaserca pnukaumueckuM ua npegcrasieHus m (cM.  (4.18)) m mo aro6biM
g,h € G MOXHO yKa3aTh NOCTATOYHO Ooubinoe [N, Njas KOTOPOro

(m((k n))m(9)&, w(h)E) = (w((k m))w(g)€, m(h)E)
npu Bcex m,n > N.
Orcoga BeITEKAET
Jlemma 38. Jas scer k € N cywecmsyom caabvie npedeavt O = w— le w((k m)), ydosaemeoparwue
coomuowenuam: OrOp = OO0, u 7w(s)Opm (sil) = Oy(k)- o
Jlemma 39. ITycmos Ker O, — adpo onepamopa Oy, a ’H'/Ne\ag ={v € Hxap : v(z) =0 npu z #¢€}. Ecau

Yar+ Y Br=1, mo 'Hiag = () Ker O.
k=1

_ n
Proof. Tor gaxr, aro HS,s C () Ker Oy, rerko serrexaer u3 temmer 38 u (4.18).
k=1

n
JIro6ou Bextop n € (| Ker O 3amuceiBaercs B Buge
k=1

n= Z e (5(.’]}')_1) Nz, TAC Ny S Hiaﬂ'

reX

~ U3 n
Tax xak H3,5 C () Ker Ok, To mpun € (| Ker Oy u k < n, onupasace za remmy 38, mmeem
k=1 k=1

0=0m= Y  7(5)"") Ostayr)ne-

z€X:s(z)(k)>n

Orciona, npuMeras deMMy 37, MOLydaeM, 9TO 1), = 0 naa Bcex x # €. O

4.3 [oka3zaTeabcTBO TeopeMbl 23. Ecm 7w = Indg:‘%anx Q@mapu Yy, ar +y. .0 =1, 0B
cury JeMMbI 39 mpoekTop P Ha mogmpoCTpPaHCTBO Hiaﬁ nexut B T (Goo)”. Tax xak

> w(s(@) Pr(s(a) ) =1,

reX

TO HEHTPAIbHBIN HOCHTe s TpoexTopa P pasen I. Caemosaremsro, orobpaxenme 7 (So) 3 a’ — Pa’P
€ Pr(6s)' P asaserca msomopdmamom. Ho Pr(So) P = ((Th ® Top) (61,8nss)) aBaserca daxTo-
poum tuma II. Tlosromy 7 (Goo)” — daxrop Tuma II. Tak xax mpu n > 1 mpoextopst 7 (s(x)) P (s(z)),
z € X momapro oproroxamsHsl, 0 T (Soo)” — daxrop Tuma Ils.
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IIycte d — menrpanpras raybuna npencrasrenus w. Torza
d < n. (4.19)

"
Beuay reopemer 21 Ha 7(Go)’ CymecTByeT HOPMAIBHOE COCTOSHEE 1) C HOCATENeM, pasHbIM E, co
CBOUCTBAMU:

¥ (w(s)ar (571)) =(a) nua scex a € T (6x)" , 5 € 646400}

4.20
En(s) =n(s)E npu s € 6464e0, En(s)E =0 upu s ¢ 546 400. (4.20)

DTo o3Ha4aeT, ITo cyxeHne P Ha 636 o BEIMUCAACTCA IO (POPMYIIE

1
/l/) (St) = dim MXH(S)XQ’,B’(t)) ENS 6d7 te GdOO)

rae p —pa3buenue qucta d, X, — COOTBETCTBYIOLMI HEIPUBOAUMBIN XapaKkTep rpynisl &, u Xq/g —
xapakrep Toma, onpegerenseni B (2.1). Boree Toro m = Indg > oo L ® Torpr. Onmpasce wa remmy 39
u (4.19)-(4.20), mmeem

d
> ([ KerOx > Pu P € En(6a)" E=7(846u0)" E
k=1

Beuay (4.20) amrebpa Em(6s)" E — Ii-daxrop, a {m(s)Pr (s~ )}566 — GeCKOHEeYIHAs CHCTeMa
doo

MOIIAPHO OPTOr'OHAIBHBIX DKBUBAICHTHBIX IIPOEKTOPOB npu d < n. V3 3TOro mpoTuBOpedns momrydaeM,

aro d = n.

Ilepennnem K NOKA3aTEAbCTBY YaCTU T€OPEMBI 23, OTHOCAIEUCA K CILydalo, Koraa . ay + . Bk < 1.
Bravage 3ameTnM, 4TO OIpefCTaBICHUE T = Indg %5 T\ ® map xBaswsksuBazeHTHO I'HC-1Ipeacranme-
n n oo

HUIO, IOCTPOEHHOMY IO IIOJOXUTEIBHO OIIPENeNeHHON (PYyHKINY W, ONpPenenieMon HpopMyIon

w(s) = T X (51) Xap (82),  ecmm s = s182, Tae 51 € Gp, 82 € Gpoo;
0, ecms¢ S,6,c«.

IIycTe mop — dakTop-npeacrasrenue Tuna ll;, mocrpoernoe mo xapaxrepy Toma xop5. 11 tokazarers-

cTBa TOro (pakTa, ITO HPEACTABICHUE T MMeeT Tl 1I] H0CTAaTOYHO HAUTH HOPMAJILHBIA (PyHKIXOHAT
1" o

w Ha Tap (6)” Takon, 4ro

w (map(s)) = w(s) naa Becex s € Goo. (4.21)
ITocTpoenue w OCHOBAHO Ha CBOUCTBAX CHEKTPAIbHOro mpoexropa Ei(0) omeparopa

Or =w — lim wap ((k n)),

COOTBETCTBYIOIIEr0 HYJIEBOU TOYKE CHeKTpa. Beuay (4.17)

tr(Ex(0) =1-Y =Y Bi=v>0.

ITomoxum

(o) = S b HEk > X @)mas(o) | - (4.22)

geESH

[na nokasaremscTBa (4.21) BHagame 3amermM, 910 npu s € S, t € Gpoo

HEk Y Xa(9)map(s9) | xas(?).

geS,

= (mp (3) = s
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Ho B cuy memmsr 2 u3 [15]

- 3 _ 0, ecm g ¢ Gnoo;
"t (;cll Ek(o)ﬂ'aﬁ(g)> = { sla) ccma gt o

Orcroga npu s € G,, t € Gpoo, ommpancs Ha (4.22), umeem @ (map(st)) = o - Xa(5)Xas(t) u
w (map(g)) =0 npu g ¢ 6,6 ,0. Coorromenne (4.21) gokasaHo.

— (S ~ S oo 5
4.4 [loka3zaTeabCcTBO Teopembl 26. Ilomoxum m = IndGnGn I ®@mapm T = Ind@ﬁﬁ‘ﬁ mTA ®
Tah- IIpeamonoxum, 9TO T KBa3UPKBUBAIEHTHO 7. 1aK KaK [EHTDAIbHAA INIyOMHA ABJIAETCA WHBADUAH-
TOM KBa3WIKBUBAJIEHTHOCTH, TO IIO TeopeMe 23 1L = n.
" ~ " v ~
IIycts 6 — m3omopdmsm 7 (S0)” HA 7 (G0)”’, cmeTAIOMME T T 7T

0 (w(s)) = 7(s) s Bcex s € Go.

B cuny npegnoxenus 19 u Teopemsr 23 7 u T ABIAIOTCHA cTabuibubiMu (pakTop-upeacrasireHuaMu. Cue-
Oy DPEeNIOoXKeHnIo 24, NIA KaKI0r0 M3 HUX OIPefequM aCUMITOTHIeCKuE xapaxtep X ° m x"°. Tax
KaK T U 7 KBa3WIKBUBAJIEHTHEL, TO X" © = x"*. CregoBarenbHo, o; = @i, (i = Fi.

Cuaenys remme 38, BBegem oneparopet O = w— lim 7(((kn)) u Or = w— lim 7(((k n)). O6o3radum

gepe3 E u E opTompoekTophl Ha mepecedernue agep cemeucts omepaTopoB O1,...,0n, u Oq,...,0p,
co0TBeTCTBEHHO. [lasa mo0bx s1 € 6, u $2 € G0, OMUPAACH Ha JeMMy 39, mMeeM

0 (Em (s182) E) = 0 (T (sl)~® Tap (32~)) =0(E)7 (s152) 0(E)
= E7t (s152) E = T5 (51) ® Tap (s2) .

Crenosarersno, menpusogmmele npeacrasienus Iy u T rpynmer &, xBasuxsmBamenTHbL Ilo aTON
nmpudanHEe A = A O

4.5 [TokazaTeabcTBO TeopeMbl 27. Ecm n = 0, To 7 (Ss)” aBrserca dpaxropom tuma II;.
U3 ycaoBmu Teopemsbr Beirekaer, 9T0 f(s) = tr(m(s)) mas Bcex s € G, rae tr — HOPMUPOBAHHEBII
HOpMambHEIH cieq Ha T (S ). CregoBaTersHO, B DTOM CIydae, yTBEpPXK ICHHE TeOpeMbl 27 BLITEKAeT 13

[1].
IIpu n > 1, onupasce Ha cregcrBre 22 u TeopeMmy 23, MBI MOXEM CYUTATh, IYTO T = Indg on I ®

TaB, @ Zai-l-Zﬂi =1.
ITo f w3 Teopemsr 27 ompenearM Ha KOMILIEKCHOU JIAHENHON 00010IKe MHOXKECTBA T (Soc) DyHKIT-
OHAI Y 1m0 dopmy.Ie

of (Z ckw(sk)> = chf(sk), c, € C, s € Gy.

BBugy ycioBus i) ¢ paclmpseTcsa M0 HENPEPbIBHOCTU OTHOCUTEIBHO CAIBHON OIEePATOPHOU TOIIOIOI A
10 HOpMaIbHOro cocrosums Ha 7 (Goo)”. Hocmrers E cocrosmms ¢ f YAOBIETBOPAET COOTHOIICHUAM
(2.5) m3 Teopemsr 21, m3 KOTOpPBIX, UCHOIB3ya omnpeaerenue omeparopoB O (cMm. maemmy 38), aerko
BbIBECTH, ITO pK § ¢ 6,6,

er(m(s)) = f(s) =0. (4.23)

ITo Tou xe npuwamue omeparoper En(s)E, s € 6,6, 00pa3ylor HpaxTOp-IPEesCTABICHIE KOHETHOIO

tuna rpynusl G, 6,.. Orcioga, onupasce Ha ycaoBma ii) - iii), AIf €JUHCTBEHHOI0 HOPMHPOBAHHOIO
"

HOpPMAJIBHOrO crena tr Ha dpaxrope Em (6,6, )" F npu mobbix 51 € S, u s2 € Gpoo mMeeM

f(s1s2) = ps (Em (s152) E) = tr (Em (s1s2) E) = tr (Enw (s1) E) tr (E7 (s2) E).
Orciona u u3 npeamroxenus 24 BEITEKAET, ITO

tr (Ew (s2) E) = Xap (s2) (cm. 2.1). (4.24)
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ITo Tor xe npwamme tr (Emw(s1) E) = x;%s;)’ rae Xu — XapakTep HEIPUBOAUMOIO IPENCTABICHIU

rpynnst Sy,. O
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