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CHadaJta s OMBITAIOCH PACCKA3ATH O MPOUCXOXKICHUU KHUTH Bepe3nHa u eé Biiu-
SHAW HA MATEMATUYIECKYIO 2Ku3Hb. B maparpadax 2 u 3 BKpaTiie OMMCHIBAIOTCS JIBE
HaunboJiee CJIOXKHbIE KOHCTPYKUIWW JAHHON KHUI'HM, CEfiYac MX MOXKHO OIUCATDH J0-
cratodno mpocto. Hakowerr, B moceaaem maparpade aBTop 006CyKIaeT HEKOTOPhIE
(OTHOCUTEILHO HEMHOIME) U3 MPUJIOKEHUi, KOTOPbIE UMEJU 3TH KOHCTPYKIMU 38
TIOCJIe Ty IOIIHE TOIbI.

1. BECKOHEYHOMEPHBLIE I'PVYIIIBL. 1965

1.1. «Xpynkoit maMsiTd TONl MOMEHTaJIbHBIN cHUMOK». Korjga-to mo mo-
BOIY KAaKOH-TO rofoBImmuHbl Ha MockoBckOM Mexmare Oblia 0OJbITas BBICTABKA
crapbix dororpadmii. 4 obHapy)ua Tam cHUMOK ¢ moanuckio «Ilocite mexiun mpo-
deccopa Opuapuxcar. Kak mosoxkeno, BJ1oib J0CKu cTOsi1a rienodka w3 10-15 mum.
Cpeau nux (310 6b11 KOHew, 50x roxos) — monounoit Penuke Bepesun. B 60-70 ro-
JIAX ITOT YEJOBEK OyJAeT OJHUM M3 CAMbIX SPKAX MATEMATUKOB Tordamtaeir Mock-
BoI. Ceifuac, cpeau BCeoOIero mymMa, KOTJa HEMOHATHOCTh PAOOT y¥Ke CTAHOBUTCS
MPEIHAMEPEHHON W 4yTh Jin HE O0S3aTENbHON, HAM TPYIHO JaBaTh OObHEKTHUBHBIE
onenku. Ho, Tax mwim nHade, ero M3BECTHOCTDL yzKe Gosbime 25 jer mocie rubenm’
HUKya He aeBaercs. Hajo moMHUTH, 9TO pedb UAET O MEPBOIPOXO/Ie-OINHOYKE,
[IEPCOHAYKE HE CJIMIIKOM [IPUBETCTBYEMOM B HAIIl BEK BCE HAPACTAIOLIEH COIMAIN3a-
muu’ HAyKW (a4 U HEe CJIWITKOM MPUBETCTBOBABIIEMCS YK€ B €r0 COOCTBEHHBIH BEK).
B MomeHT, 3amevyaT/ieHHbIN HA CHUMKE, STOT Y€JIOBEK YKe MMEJ 3BOHKOE HMsi, ero
Torgartaue paboThl 0 CUX TOP He 3a0bIThI. U BCe-Takm €ro camoro Mbl MOMHHUM
I7IaBHBIM 00pa30M He HM3-3a TexX pabor.?

114 uiona 1980 roxa.

’Mozker, 4T0OBI YHATH OT HE BIOJHE TOUHLIX ACCOLMAIMI, aKKypaTHee CKa3aTb, "COIMOLEeH-
Tpusanuu” (KOTa OCHOBHBIM 3aHATHEM H/UJIH OCHOBHOM II€JBI0 HAYYHOrO pABOTHUKA CTAHOBHTCI
social bargaining).

SHamo cka3arb, 9TO 3T paBOTHL (1956-58), wacruano copmectrbie ¢ U. M. lenbdanmom u
®. U. KapuesepudeMm, umesn OOJIbIIOE BJIUSHUE; BBAJIY KPU3UCA, B KOTOPBIH cefdac BOLLIA TEO-
pHUs IpECTABJIEHH, OHU CHOBA CTAHOBSTCS MHTEPECHBIMU KaK TEeKCTBI 3II0XU, KOI/a eIle IHCAJIN
IIOHATHO.

CkarkeM, JOBOJbHO OKUBJIEHHBIM CIOKETOM MAaTE€MATHKHU [TOCJIETHErO JeCATUIeTHs ObLIa 3a1a-
43 O CHEKTpPe CyMMBI JABYX 3PMHUTOBBIX MaTPHL] (C ee GeCUYNCIIEHHBIMU BapHaHTaMI/I), MHOXKECTBO
BO3MOKHBIX CIIEKTPOB 3AIIOJIHSET JOBOJIHHO 3aMBICJIOBATHIM MHOTOrpaHHuK XopHa—Kisuako. Ecan
s He omunbaroCh, IepBasi IOIBITKA OIUCATH ero Obuia cuesaHa B pabore Bepe3una u Denbdanga
(1956). A uMeHHO, 5TOT MHOTOIDAHHUK CHA0XKEH eCTeCTBEHHOH MepoH, u B pabore 3Ta Mepa ObLia
BbIYHC/IeHA. [[JIOTHOCTD MEpBI 331a€TCs 3HAKOIEPEeMEHHOM CyMMO#, HO 9TO €IIe He JaBaJjI0 OTBETA
Ha BOIPOC O HOCHUTEJE MEpHI, T.€. HE MAaBAJO sIBHOIO ONMHCAHUS MHOTOTPAHHEKA. OKOHYIATEIHHOE
OLIMCAHME HEPABEHCTB, 3343a0NX MEOTOIPAHHIK, 65110 nosrydeno A. A. Knsuaxo [75] B 1996r. yTs
paHbIlle HECKOJIBKO DoJtee ciaboe yTeepkaeHue Ob110 noxydeno Y. Xenmvke u M. Pozernranem [56].
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OxasbiBaercs (KTo ObI MOr OyMaTh), 4To myTu @puapuxca u Bepesuna nepece-
KaJuCch. bepe3un craj, KeM OH CTaj, B IpoIecce paboThl HAZL CBOUM «BTopuaHbIM
KBaHTOBaHHEeM». A OTHpaBHOI TOYKOI st Hero ObLia kHura Kypra ®@puapuxca
«Mathematical aspects of quantum theory of fields» * (1953). BuiTh MoskeT®, mMenHo
MOMEHT, KOT/Ia IIeJIKaJ 3aTBOp (oroamnmnapara, ObIJI TOBOPOTOM B MATEMATHIECKOiT
cyZpbe 3TOro, Tora ere MOJIOO0ro, YeI0BeKa.

Pazymeercsa mue (a, cKopee BCero, yxke U HUKOMY) HE W3BECTHO Ha CAMOM JIEJIe,
[IPOU3OIIIEJI JIM STOT OBOPOT OJITHOMOMEHTHO, a €CJIH Ja, TO B 9TOT Jin MOMeHT. Moun
3AIKUCKA O TOM, 9TO 33 TUM IOBOPOTOM IIOCJIEIOBAIO.

O6cy )k aeHne uCTOpuH 3TOR NPOOIEeMBl YBOAUT OT IEIU HACTOSIIUX 3aMETOK, OJUH M3 HHTEPECHBIX
9JIEMEHTOB B 9TOH HMCTOPHH TO, KAaK JIIOAW HE BUJENIH <«IPOCTHIX XOJOB», CKAYKEeM, HEPABEHCTBA
Xopra—KIa4Ko SBASIOTCS NPAMBIM CI€ACTBHEM MUHMMAKCHOH Teopembl Bumanga [138], 1955, u
TeopeMbl 0 nepecedenun nukiaos 1IlyGepra, n3BecTHOi eme panbiie (Kaxkercsa, XomK, 1942). Dro
Ha0 ObLJIO IPOCTO YBUIETH U BCE... HO HEMOHSATHO, KaK 9TO MOXKHO OBLIO ObI YBUAETH.

Kcraru, B Toit ke pabore «Bepesun—Tenbdann> Obta (BO3MOXKHO, BIEpBble) 0OHAPYKEHA
CBSI3b 9TOH 334K C BOIPOCOM O PA3JIOKEHHH TEH30PHOTO IIPOU3BEEHUS KOHEYHOMEDHBIX IPEJ-
cTaBieHui#l yHuTapHOU rpynmbl. CaMa 3Ta CTaThs SBJSETCS BO MHOTOM IIPOJOJIZKEHHEM DPaboT
1. M. Tensdarga u M. A. Haiimapka, [45], 1. M. Texsdangma [41], B. B. JIuackoro [80] 1950r.

Jlpyras mHTepecHas pabota Bepesmna toro Bpemenu — «OmnepaTopsl Jlammaca Ha TOIyIpo-
cTeix rpymmaxs (1956-57)[9], [10], [11], [12], [13]. Caenyer oTMeTHTB, 4TO B €r0 TEOpPEMe O KJac-
cudUKAIMN HETPUBOIUMBIX MPECTABICHUH KOMILIEKCHBIX TOJIYIIPOCTHIX TPYII, OBIJIA CEphe3HbIE
npobesIbl, ITO MOBJIEKJIO B CBOE BPEMs OXKMBJICHHYIO SUCKYCCHIO. Bepe3wH OTBETH I HA BO3parke-
uus Xapui-Yauapsl B OTAEAbHOM cTaThe [13], HO AUCKYyCCHs ¢ 9TUM He BIOJHE YTUXJA (A BHIET
nepenucky J. II. 2Kenoberxo—M. [Trodio, rae st0 obcyxpanocs eme B 1973r.). B xmure 2Ke-
sn06enko [140] (1974) pesyawrarsl Bepesuna, nakoHen, ObLTH HpeB3oiigensl, a pabora Bepesuna
nepenssioxkena oraeasro (loGasnerne I).

XoTs Hasu4gne nTpobesioB B HAYAJIBLHOU CTAThE MMeYabHO, MO00H0e ee 0OCYKIEeHNEe TOXKe 3HAME-
HaTeJbHO. Tak min uHade, ¢ TeopeMbl Xapwuri-Hauapsr o noadakrope 1953r. u ¢ pabors Bepesu-
Ha 1956r. 0 Xapakrepax Hadaauch 30-1eTHsaAsa «60pbOay 3a KAACCHUMUKAIUIO BCEX HEITPUBOAUMBIX
MPeACTABJIEHUH MOyTIPOCTHIX TPYNI; AAJhHEHIass UCTOPUsT TOXKE COMPOBOXKIAIACH GOJIBITUMUA
«paspbiBaMu» (KaK MPaBUIIO, 7-8 JIeT) Mexy npaBuabHbIME aHoHcaMu (2Kemobenko-Haiimapk,
Kaccenman, JIEHIJIEH/C) ¥ TOJHBIME OITy0JIMKOBAHHBIMHA [JOKA3aTEJbCTBAMA.

Kcratu, B Toit ke pabore Bepesmna 6b1au mocuuTaHBI (IPOGEBI GBIIH B PYTOM MECTE) Pa-
JMaJIbHBIE 9ACTH OIEpaTOpOB Jlamaca Ha IOJYIPOCTHIX Ipynnax (OJZHOBPEMEHHO 3TO OBLIO cie-
JIQHO Xapnm—anngI‘/’I), YTO U3 CErOAHSLIHErQ JIHsS MOXKET BbIIJIS/IE€Th HE MEHEee BAXKHbIM. IDTO
ObLIIO HAYAJIOM <«COBCEM JDYrOfl MCTOpPHH» (CJIELYIOMUN <IIar», KaXKercs, OBbLI ChejaH CAeIaH
M. A. Ospmanenkum u A. M. Ilepenomosbim B [103], coBpeMeHHOE COCTOAHUE ITOrO CIOKETA, y2Ke
VIIeANIero OYeHs aajneko, cM. y . Yepennuka [32]).

Ilocnemueit B aroit cepuu Oblia pabora bepe3uwna u Kapuesnesuua, 1958r., rge 6bL10 mosy-
YeHO SBHOE BbIpaykeHue jyist cdepuyueckux dbyHkuuid Ha rpynnax U(p,q) depe3 OIpeaesuTei,
COCTABJICHHLIE U3 IayCCOBBIX THIEPreoMerpudeckux (QpyHnmi 2F1. Popmysna ZOAr0 BBITIALETI
3arazouHoil (cM. crareio B. Xoyrenboyma 1982r. mo 9TOMy HOBOAY); HO CeHvac, COXPAHUB CBOIO
KPacoTy, BCE Ke CTaJia II0JIyO4eBUAHOH.

Jasee «miesnkHys 3aTBOp doToannaparay (CM. HHXKe), 1 Bepe3suH ocTaBuiI KIaCCHIECKYIO TEO-
puio upejcrasaenuii. B nepsoit nmosioBuae 60x rogoB OH OBbLI OJHUM W3 WHUIMATOPOB H3YYEHUS
rapMOHUYECKOr0 AHAJIU3a HA IICEBJIOPUMAHOBBIX CHMMETPUIECKHUX IPOCTPAHCTBAX {(CM. paboTy ero
yuennka B. ®. Momuanosa [93]), HO caM nM He 3aHUMAJICS.

4TouHble CCHITKN yKa3aHbI HIKE B OuOMEOrpadin B TOPSIKe aHTIHACKOTO andapnuTa. Himke
HOMED [-] yKa3bIBAETCs, €C/IM CCHLIKA HE OUEBUIHA.

SKOF,Z(a—TO s BHUMATEeJIBHO IPOCMATPUBAJL 3Ty KHUTY. [yMaro, 9T0 Hy»KeH ObL CHILHLIN BHEII-
HU# TOTYOK, 4TOOBI HaYaTh B Hell pa3bupaThces. Eile TpylHee B Hell HafiTH TO, YTO B CAaMOM JeJjie
Ba’KHO, €CJIK 3aPaHee He 3HATH, ITO UCKATH. KCTaTH, 9Ta KHUTA CEPHE3HO IIOBJIMSIIA eIle Ha OLHOIO
3HAMEHHTOTO MaTeMaTuka, Mpsuura Curana, 0 KOTOPOM MHOTOKPATHO 3aXOJUT PEUIb HUKE.



1.2. Kuura Bepesuna. 910 ObLj1a nepBasi KHATA 10 DECKOHEIHOMEPHBIM T'DYTI-
maM W ux mpeacraBieHusaM. Hamommao, Kak 3To cayaminochk. Opunpuxc chpopmyaun-
POBAJI U MOIBITAJICA PEIINTD 3329y O MAKCHMAJIbHON 00JIaCTH OIIPeIesIeHus IPei-
crapnennst Beitnst (A.Weil) 6eCKOHETHOMEPHOI CUMITJIEKTHYIECKOH TPYTITHI U CIIH-
HOPHOTO MPe/ICTaBIeHNsT OECKOHETHOMEPHO OPTOTOHAIILHOM I'PYIIEL. f HaMepeHHO
cKa3zaJjI Tak, 9Tobbl (hpasza 3Bydasia bananbuo. Crarbs Auaps Beitns Boriiger gepes
15 ner mocae ®puapuxca.®’

Bonpoc @puapuxca MoKHO (POPMYIAPOBATH W OJIATO3BYYHEE: «OMHMCATH €CTe-
CTBEHHYIO I'pymiry cuMmmerpuil npocrpancrsa Pokay WM «ONUCATH IPYIILY CHM-
MeTpuil CBOOOIHOM TEOPUH MOJISA», WU «OMUCATH TPYTIMY aBTOMOP(MU3MOB KAHOHU-
9EeCKUX KOMMYTAIMOHHBIX COOTHOIIEHUI», KaK roBopus cam ®puiapuxc (a 3a HUM
u Bepesun). He3aBucumo 0T CJIOBECHBIX yIPayKHEHUI, BOIPOC O MAKCUMAJIbHOCTH
nukroBasics Ppunpuxcy dbusuyueckoii «upuposoii Bemeii» (Miu TeM, 9YTO OH BOC-
UPUHUMAJL KAK TAKOBYIO).

B nauasie B 80X rooB OKayKeTCsi, 9TO 34 3Ty «MAKCUMAJILHOCTH ODJIACTH OTpe Ie-
JIEHUST»> CTOMJIO DOPOTHCS ¥ ¢ MATEMATHYECKON TOYKHU 3pEHUs. A UMEHHO JaHHbIE
00BEKTBI OKAasKyTCsl «yHHBEPCATBHBIME»S. OKaykeTcs, 9TO MpeCTaBIeHns OecKo-
HEYHOMEPHBIX TPYII UMEIOT CKJIOHHOCTD «IPOIYCKATHCSI» dYepe3 CIIMHOPHOE MPei-
crapjienue wiy npejicrasienne Beitia®. A mosToMy /18 HOCTPOEHUS IIPe ICTABICHII
rpyuibl G HAZO HPOCTO YMETH €€ BKJIAJbIBATH B OECKOHEYHOMEPHYTO CHMILIEKTU-
9EeCKYI0 WM OPTOrOHAJIbHYIO IPymy (KOTOpbIE, OIHAKO, ONPENENiOTCS He Oue-
BUJIHBIM 00pPa30M; BIIPOYEM, HETPUBUAJIBHBI U BJIOXKeHus ). OKaxkercs, 4ro obiue
TEOPEeMbI 9aCTO MOXKHO JIOKA3bIBATD, HE PA3BUBAasd HUKAKON «T€OPUU», & TPOCTO aHA-
JIM3UPYs CBOWCTBA YHUBEPCAJIBHBIX 00bEKTOB. [lyisi GECKOHEYHOMEPHBIX IPYII ITA

SWcropus ¢ «mpepcraBiennem Beiis» Obuta takas. Opuapuxc oKomo 1950 3amermi, uTo
teopema Croyna-don Heifimama BiedeT CymiecTBOBaHIE YHHTAPHOTO IIPOEKTHBHOIO MPEJCTABIIE-
HUs CUMILIEKTHYEeCKOH rpynusl Sp(2n,R). Ho emy simgHO Obli MHTEpECeH JMIIb Ciydail n = 0o,
B KOTODOM €ro JIOTHYeCKasl CBA3KA He paboTaja, OH 3AHSJICA UM, U CTOJKHYJICS C TPYAHOCTIMHU,
MPOIOJIXKEHNEeM KOTOPBIX ObLiIa 00CYyXK1aemMast HaMHU UCTOPUS.

Wpeunr Curan B 1959 Hamien ABHYIO KOHCTPYKIHIO 3TOTO IIPEJCTABJIEHUS JJIs KOHEYHOTO M.
B 1964 Auape Beiinb nanucan pabory, 06006maBury0 KOHCTpYKu0 CUrasa Ha p-aIuvecKue moJjis
(¢ pa3IMYHBIMU TEOPETHUKO-YHCIOBBIMU MIPUJIOKEHUSMH), [IOCJIE Y€r0 U MOIBHUJICS TEPMHUH <IIPEJI-
craieHuil Beitsisiy, ¢ KOTOPBIM U Me2KAY COOOH KOHKYPHDPYET OKOJIO AECSITKA IDYTHUX, MEHEee yIO-
TpebUTeTbHBIX.

V Beiiss, KCTaTh, OBLIA €1Ie CTAThsl 0 CHUHOPHOM IPEICTABJIEHUN, HANMCAHHAS UM IO [ICEB-
mouumoM Lipschitz.

Tyxe PeaKTUDYS JaHHBIE 3AMUCKH, s1 COOOPA3WI 4TO B OOIIEPACIOCTPAHEHHBIX HCTOPHUKO-
MaTeMaTHIeCKUX IPEJCTABICHUIX €CTh OJHA HETOYHOCTh. B paccka3ax 0 HadaJje Teopuu OeCKOHeH-
HOMEPHBIX MpeACTABIEHHN, IPHUHATO CChLIAThCsa Ha paborsl lenbdanga—Halimapka u Baprmana
1946-50. Ecsim TOBOPUTH MMEHHO O TOM, YTO CaAMOHA3bIBAJIOCH CJIOBOM <«TE€OPUS IPEJCTABJICHUIY,
T0 970 TouHO BrosHe. Ho crathm Ppuapuxca 1951-53 (M3 KOTOPHIX MEXaHHIECKU ObLIA CJIOKE-
Ha €ero KHI/II‘a) B ,D;eﬁCTBI/ITeIIbHOCTI/I GLIJ'II/I TPpeThbUM HUCXOAHBIM ITYHKTOM. n C 3TOTO IIYHKTa TOXKe
MOTIJIO OYeHb MHOTO€.

Bepesun yBuzgen (I/IJ'[I/I noquCTBOBaJI) nepecedeHmne MyTeld M Ha HETO BBITIIEJ.

8H0;(p06H0e obcyxrenue B [96], Tam 2Ke AasbHEHIINe CCHIIKY; B IPUBOAUMOIL Huke Gubuorpa-
¢un mHuxke croma orHocaTca paborsr . ®Openkens [38], P. C. Ucmarunosa [63], IO. A. Heperuna
[94], [95], T. Y. Osbuanckoro, [105]-[106], I'pama Curana [114], cM. Takxke Himke 1.13.Kak «BbI-
POXKJOEHHBIH» BapHAHT TOH YHUBEPCAJIHLHOCTH MOXKET PACCMATPUBATLCI cxeMa Apaku, B 6ubino-
rpacdun ke cM. [6], [62], [64], [96], [126], [127]

9LIyT1> paubiie Pomxep Xay [59] o6Hapy»Kuj yHHBEPCAJIBHOCTH TEX K€ MPEICTABJIEHUH Ha
KOHEYHOMEPHOM yPOBHE (CM. HEKOTODEIE H3 <OTTOJIOCKOB» ero crarei B [72], [35], [5]). Bupowewm,
Kak 3aMeTm [. V. OubmiaHCKuil, 9TH ABe «YHUBEDPCAJIBHOCTH» MeXKJy c00O# CBA3aHHI.



YHUBEPCAJIBHOCTH 3aMEHseT MapaboInIecKoe HHIyIupoBaHue B cmbicie Lenbdanma—
Haiimapka n Xapum-Yauapsi.

Hezasucumo or Bepesuna u npumMepHO TOrIa 2Ke TOYHOE OMUCAHUE YIOMSIHY ThIX
rpytm OLI0 MoTyueHo B paborax Iseuna [leitna mw @oppecra Craitnecnpunra. Ceii-
9ac He TaK YK WHTEPECHBI My TAHHBIE TPUOPUTETHBIE BOIPOCHI 45-/TeTHEl TaBHOCTH.
Bepesun cuenran 3HaIUTENHHO OOJIBIIIE.

Bepesun mammcan st 3TUX mpeacTaBieHuil sBHbIE (opmysbl. IIpencraBmenns
[UCATTUCH HHTErPATHHBIME OLEPATOPAME, DOJIee TOro, /Uil JAHHBIX PE/ICTABICHU
3a/laHUE WHTErPAJIbHBIMU OLEPATOPAME BOODIIE SBJISETCS CAMBIM IPOCTHIM MX 3a-
nmanuem. Torma Takoro eie HUKTO HE BUIEI.

Kcraru, xors KOHEYHOMEPHOE CIIMHOPHOE NpejcTaBjeHre (OOBEKT, 0YEeBUJIHO,
dynaamenTanbhbiil) 0110 00HApyKeHo duu Kapranom B 1913 romy, cm [31]), ono
OCTABAJIOCH TJIOXO «OCSA3aeMbIM» Ha, ypoBHE rpymmnbl JIu Biiors 10 Bepe3una.

ITorom yzxe MHOroe AuKTOBANOCH druMu (hopmyaamu. O6 oM HEKE.

1.3. Mogesaun npocrpanctBa Poka. Pabora ¢ «reopueil mojisg» BBIHYKICH-
HBIM 00pa30M ecTh pabora ¢ (DYyHKIUIME OT OECKOHEYHOrO YUCJIa TEPEMEHHBIX. A
KakK Takue (DYHKINU 3anuchiBarh! Eie ciokHee: Kak MHCATH OMEpaTopbl B MPO-
crpancrse dyukiuii? Ceiigac Mbl 3HaeM ¥ yMeeM MHOTO OOJIbINE, YeM 3HAT U YMEJ
Bepesun rorpa. I crankuBaeMcst ¢ 9TUMU <«IPOKJIATBIMEU»  BOIPOCAME KAZKIbIi
pas, MBITAsICh MPOUTH UyTh HAJIBIIE MECT, T JIFOAU y¥Ke XOIUJIN.

Toraa Bucesia B BO3AyXe Wjesi UCIOJIb30BATH CJIyUIaiHbIE MPOIECChl. [ OBOps Ka-
3EHHBIM SI3BIKOM, OHU ObLTH «HA 3HaMeHW» Mardusuku, kak B 90x romax amre6-
pauueckas reomerpud. B wacrHocru, Obuia roroBas (U, KCTaTw, O4eHb KPACUBas)
Moziestb Upsunara Curasa ¢ «rayccoBoii Mepoil Ha rujibOEPTOBOM IIPOCTPAHCTBE, CO-
CpPeJOTOYEHHO! BHE HETO>».

Bepesun cymen oT 3TOro yiTH M BBET TOJIOMOPGHYIO MOAE]b OO30HHOTO TPO-
crpanctBa ®oka. OH Takxke Ipuaymaj Kak pabdorarb ¢ oneparopamu (Ha yIuB-
Jierue 1pocto). B urore emy ynasnoch uzbekarb U3HYPHUTEIHHOIO OTCIEIKUBAHUS
cxomuMocTeit 1 60pbObI ¢ UCKYCCTBEHHBIMU PACXOAMMOCTSMU, KOTOPHIE €r0 K IATN
ObI HA KA3aBIIEMCs 00JI€e eCTECTBEHHOM Iy TH.

Tomomopduas momens ObL1a TOTIA Ke obHapykeHa Mpsunrom Curasom u Ba-
neatnaoM Baprmamom. Omu, BopodeMm, 0062 OCTAHOBUINCH HA (PAKTE HAJUINAST MO-
JIeTTH.

1.4. AHau3 ¢ HEYETHBIMYU II€EPEMEHHBIMU. 3/1€Ch MOKHO CIIOPUThH, ObLIIA, Jin
9TO HOBAsS CYIIHOCTh WM YIAAUHBIH mepecka3. CTOUT BCIIOMHUTH O CTApbIX (hU3n-
gecknx paborax JI. Ousarepa, H. H. Boromo6osa, 1. M. XajaTHUKOBa U O KHUTE
K. IleBasne «Anrebpandeckast TeOpus CIIMHOPOB», KOTOPO Bepe3nn ckopee Bcero
ue 3uas. Ho geksapanust 0 TOM, 9TO 3TO — aHa mn3, ObLIa HOBOI U HABA3BIBAJIACH
IpUPOIOit Bereit B Tom Mupe, B Koropbiit bepe3un Bomesn. Ilogemy-To rpaccmManos
MWD OKA3bIBAJICS 3araJovHOM Komueil Harrero, Bpojae Obl HacTosiImnero. I oueBuaHo,
9TO 3Ta JeKJIapalusa UMeJia cepbe3Hble MOCIeICTBUA.

1.5. Cynepananus. Cynepasireopsi. Cymeprpynnbl. 9Toro B KHUTE eIle He
ObLTO. DTO OBLT CIEAYIONMIMIA X0/, HO XOJ| YK€ BBIHYXK/IeHHbIH. B030H-hepMuoHHast



PaBHOMPABHOCTD B KHETE mpocTo cirermnT raa3a’’. [lostomy Hamo0 GBITO paccMaTpH-
BaTh CMEMAHHOE IIPOCTPAHCTBO, HAJIO OBLIO PACCMATPUBATH CMEITAHHBIE KBAJIPa-
THYHBIE onepaTopbl. A 310 cynepanaims. Jro cynepaarebporil. A «dusuxas 310
i «He GU3NKA> — y¥Ke He BaxkHO. JlaibHeinmit myTh coBceM He mpoct'? HO 3TO
TPYIHOCTH JOPOTH C B MPUHITATE SICHBIM HATPABICHUEM.

1.6. Kuura Bepe3suna u ¢pusuku. I — He GusuK, 1 MO TOUKA 3PEHUs HE
ecTb TOYKa 3penus ¢dusduka. He mymaio, uro xuura Bepeswmna ObLia KHUrO#H 1o
dusuke. 1o ObIIa, KHUTA, HATTMCAHHASA MO CUIBHBIM (PU3WIECKUM BJIUSHUEM, W
OKAa3aBINAsACA HA HEKOTOPOE BPEMS BAXKHOM /it (DU3UKOB TEOPETUKO-TIOJIEBUKOB.
Omna 6bICTPO ObLIA TIEpeBeIeHA HA AHTIUNCKWUN, W 3HAYUTETbHAS €€ 9acThb Cpasy
nepenuia B "common knowledge" (B 4acTHOCTH I1yTeM YACTHMYHOIO IIEPEU3IOKEHUS
B dbuznyeckux yuebHUKax).

ITocse sToro mepexoma OHA cama, KaK TEKCT, CTaJjIa TepsaTh 3Hadenne. Ho ee 3a-
MOMHUJIN HAJ0Jr0, a caM Denukc AJekcaHapoBud craj cpeau (DU3MKOB ITHPOKO
U3BECTEH.

D10, B CBOIO 0YEPE/ib, TIPHUIAI0 €My OMPEIETeHHYI0 YCTORIUBOCTh B MUPE MaTe-
MATHKOB.

1.7. llenrpajbpHble paciIupeHWsI U CBA3aHHbIE C HUMU Ka3ychbl. llen-
TpaJIbHBIE PACIINPEHUsT OECKOHETHOMEPHBIX T'PYIIT BOMLIXA B MOAY OkoJio 80roza. 41
[IOMHIO, 9TO 0OCYZK/TAJIUCH, JOBOJBHO OYPHO M BOCTOPKEHHO, PACIIUPEHUS IPYIIIIbI
mudheomopdu3MOB OKPYKHOCTH, I'PYIIII IIETETb, OECKOHETHOMEDPHBIX OPTOTOHAIb-
HOM U cuMILIeKTHYecKo# rpymm. [lepBhie gBa AefiCTBUTENHHO OBLIN HOBBIMEH O0Ob-
€KTaMU, J[Ba, MMOCJIEIHNX ObLIM HAMuCaHbl B KHure Bepeswna menkum mpudToM u
OY€HDb TPOCTHIME SIBHBIME (HOPMYTaAMHU.

Kcraru, stu ¢popmynst yausepcanbubl. IlodTn Bee mpotune n3BECTHBIE TIEHTPATb-
HBIE PACIIHPEHHs MOIYT OBITHb HOJy9YeHbI HHIyIHPOBAHHEM C 3THX AByx °. 1 me
3HA0, HAMMCAHO JIU 3TO Tae-HUOYIb, HO 9TO TaK.

LOM ey 9TOMY IPHUBLIKJIA, HO 34€CHh TOXKE BCE He TaK IPOCTO. [ljst 3T0ro Hamo 66110 U 6030HHEBIH
7 bepMUOHHBIH Ciydail XOpOIIO IOHATH. A MHAYe OHU He CTOJIb y2K HOXOXKH...

HCyneprommyraTop BeTpedancs panee B AuddepeHIHATBHON TEOMETPHE, TONOJOTHH H TO-
Jlomorm4eckoil anrebpe (aro, B 00meM, eQUHO), HO 9TO BCE K€ He Te CymepaareGpsl, KOTOPbIME
3aHMMAEeTCS «Teopus cynepayaredbp Jlums.

12Pemaromuy marom, ¢eaBIIM THIOTETHYECKHIT CIOXKeT (umes BbICKA3aHa B KOHIE 3aMETKH
[17] 1967r) peanbrbM, ObL1a pabora Bepesna—I.1.Kan (1970), rae 6buin BBesensl hopMaibHEE
cyneprpymnsl. MHe KayKeTcsi, 9TO 3TO OBLI «IOTEHIMAJILHBIH 6apbepy, OTAENSIONUN Cephe3HyI0
MaTeMaTHKy OT TOrO, YTO MOIVIO ObI Ka3aTbCad <HIPOR B ompenenerua». Camu dbopMaibHbBIE Cy-
MEPrpyIbl ObLIY MIATOM K «IJI00AJIBHBIM CYNEPrpPyIIaMy K <CyLepPIPOCTPAHCTBAM>, OHU ObLIn
Beejenbl [, A. Jlefitecom u @. A. Bepesunsim B [79], [24].

Pabora bBepesuna u I'. 11. Kana n1000meITHA U ¢ ICUXOJIOrHYIeCKOH cTopousl. MHOorma, cmorps
Ha CTATbhIO, HHTEPECHO NOIBITATHCA NPEACTABUTH cebe, a «KaK 9TO MOXKHO ObLIO m300pecTu», He
3HAs TOrO 9TO B HeH HANMCAHO (M TOrO, YTO HMOCJIEAOBAJIO 33 HeH), HO BCE XK€ UMesl BO3MOXKHOCTD
JUIS B3TJISLAA «C ITUYIBErO [IOJIeTa». DTa CTaThbd BPOAe ObI M HECJIOKHAs, HO 33JaHHBIH BOIPOC
[IPEBPAIIAETCA B MyUUTEJbHYIO FOJIOBOJIOMKY. C APYroif CTOPOHBI, HEMHOXKKO YAHBJISIET H TO, UTO
ee aBTOPBL HE CJEJIAJH €llle HECKOJIBLKUX IAroB (HO 3TO IpH HoJbeMme ciaydaercs). Tak uan uHade,
[EePEeABUTATHCS AAJIbIILE C 9TOH TOYKM ObLJIO Y2KE MOXKHO.

¢l He "acCTO CJIBIIIAN YIIOMHHAHHUS O BTOPOM aBTOpe 310 ctaThy, . 1. Kane. Crout oT™MeTHTH,
9T0 ero paboThl MO <KOJBIEBLIM IDYNIaM» BO MHOTOM IOATOTOBUJIKA APYTOH «B3PBIB», & HMEHHO
<«KBAHTOBBIE Ipynibl» (310 U camu paborsl I'. Y. Kama o6cyxatorcsa B [34]).

13 A umenno, MBI BKIAABIBAEM BECKOHETHOMEPHYIO Ipynny G B (ckakeMm) OPTOrOHAJIBHYIO IPYII-
IIy; IMed IeHTPaJIbHOe PaCHIupeHNe OPTOTOHAJBHON I'DYINBI, MBI HOJyYaeM U HeHTPAJIbHOE pac-
mupenue rpynnst G.



Kpowme Toro, st ¢hopmysbl COBCEM HE OYEBHUIHBI B KOHEIHOMEDPHOM CJIydae.
Jlumb B 1978 romy coorBercrByionme Boipaykenus (Bkimodas SL(2,R)) Geuam me-
peorkpbithl Asianom Numapse u Jdasuiom Burnepom [49] 1* u Bbissasiu Torma onpe-
JIeJIEHHOE YIUBJIEHUE.

Bo Bcem mocenoBaBiiieM 3aTeM HAYIHOM «IBUKEHUU» YIOMWHAHUN O paCIIu-
pennsax Bepesmna mer. MoxkuO OBLIO ObI CKa3aTh, 9TO Bepe3nmH «omepenusa cBoe
BpEMsi», YTO MOTOM CJETAHHOE UM CAMHU ObLIO «MEPEOTKPBITO», YTO MOTOM IIE€H-
TpaJIbHbIE PACIIHPEHUs NOSABISINCH «HE3aBUCUMO» OT Bepe3una u t.7. u T.i. Mue
KAayKeTCsl, 9TO [OJI0O0HBIE CJIOBA HE MMEIOT CMBICJIA.

910 3a6aBHBII Ka3yC, KOTOPbIH CTOUT OOCYAUTL (XOTs W3 0OCYKIAEMbIX B CTa-
Th€ HayYHBIX CIOKETOB IEHTPAJIbHBIE DACIIUPEHUs — HE CaMblii BayKHbIii). Jlejio B
TOM, 9TO «BTOpmYHOe KBaHTOBaHME> CPA3y CTAJIO W3BECTHBIM, W BCE MOCJIEIYIOIIEE,
HE3aBUCUMO OT IOPUIUIECKON 3aBUCHMOCTH, IPOUCXOIUIIO, KOTIA KHUXKKA yXKe Obl-
sa. O6cyuM 910 Ha IpuMepe OTKpbiTus airedbpbl Bupacopo B 1968-1971rr.

MaremMaTuKu 9acTo JAyMalOT, 9TO 3Ta aaredpa cmycruaach B 1970 cBhime Kak
«busmgeckoe OTKpoBeHne». Ha camoMm resre oHA BO3HWKIIA B (DUBUIECKUX BBIYUC-
JIGHUSIX, HO BIIOJIHE MaTeMaTHYeCKu. A mMeHHO ajrebpa Bupacopo — momanrebpa
asnre6ps! JIn KBaIpaTHYHBIX ONEPATOPOB, > KOTOpas B CBOIO OYepeb eCTh aarebpa
JIu GeckoHEYHOMEPHOU CHUMIIJIEKTUYECKON IPYHIbL. ¥ IMOCHemHel ObLIO pacimpe-
nne Bepesuna. T.e., ¢ MaTeMaTndecKoit TOYKM 3peHusi, ObLIO ABa IIAra — yKA3aHHe
VIQ9HON TOJANTe€Ophl B CUMILJIEKTHYIECKON ajrebpe, a Jajbllie — WHIYIIHPOBAHUE
[IEHTPAJIBLHOTO PACIIUPEHUS.

Ensa nu dusukn mornm tak gymars. Ho y Hux 66110 common knowledge o kBa-
PATHYHBIX OIE€PATOpax, u cpaboraso uMeHHO OHO. Kak OHO BO3HUKJIO, 51 HE 3HAIO, HO
9TH OIEPATOPDI, HAIIPUMED, ITOAPOOHO 00CYKIAI0TA BO « BroprudHOM KBAHTOBaHUN,
U 3TO — OJIMH U3 BO3MOXKHBIX UCTOYHUKOB, XOTS BPSI, JIU €IIMHCTBEHHBI.

Mexanu3m OOHAPYKEHUs IMEHTPAJBHBIX pacimupenuii y adbduaabx aaredp ObLT
TOT Ke€.

Ausrebpa Bupacopo nosiusach y maremaruxkos B 1968 romy (1. M. Tenndanm,
H. B. Dykc [42]). Boobuie-1o onucanue ueHTpajibHbIX pacuupenuii ajireOpbt Jlu
BEKTOPHBIX TIOJIEN Ha OKPY’KHOCTH — TPUBHAJIbHAS 33a49a, KOTOPYIO JI000# Mare-
MaTUK-TTPOECCHOHATT MOXKET PEIUTDb 3a HECKOJIbKO dacoB. C Apyroii CTOpOHBI, ee
OTKPBITHE OBLJIO KPYITHBIM JTOCTUYKEHUEM.

Bosuukaer sompoc, noyemy asnre6py Bupacopo He Hanuiu pasbiie (Hy, Hapu-
mep, B 1935 roay). OTBer o4eHb nPOCTOli: MCKATH LEHTPAJIbHBIE PACIIUPEHUsT HECKO-
HEYHOMEDPHbIX aJIrebp Wik PPYII HUKOMY He IPUXO/IUIIO B IOJIOBY. 33/1a1y HETPUBU-
anpHO yBuAEeTh. B 1965 roay cTaio m3BEeCTHO, UTO MOM00HbBIE PACITHPEHUs OBIBAIOT,
y J0feii MOT TIOSIBUTHCS TOBOJ 06 9TOM 3a/yMaThes. ¥ aBTOpOB [42] Morin GBITH
U JIpyTue MPUYUHBI IYMATh O PACIHIHPEHUSIX U KOTOMOJIOTUSX OECKOHETHOMEPHBIX
asrebp, HO U B 3TOM CJIydYae JIUIIHUN TOBOJ], HE TIOMEIIAET.

B cBsi3u ¢ 91UM, pazyMHO BCTATb HA OTCTPAHEHHYIO TOYKY 3PEHHUS, 9TO-TO BPOJIE
Muxrpomeraca ([134]). B moZ00HBIX CHTyaIMsIX HHOTIA MOXKHO YBUIETH MPSIMOE HC-
MOJTF30BAHNE PE3Y/JIbTATOB, MOKHO YBUIETH WJIU TOMA03PEBATH 3aBUCHMOCTD HIEH.
A BOTIPOC O «HE3aBUCWMOCTH» CMBICTa He mMeer.

1406cy>K;:eHHe coBCTBEHHO 3TOM paboThl yBEJIO OB HAC B CTOPOHY

15T e., anre6psr Jln KBAIPATHYHBIX BBHIPASKEHHI 10 ONEPATOPAM POMKACHHS H VHHYTOXKEHUST
zj, 0/0z;.

16B 510M cMBICIe BOslee HHTEPECEH BOIPOC O cyapbe BIIOSIHEe De3yMHOM HJeu CylepCUMMETPHHI
B ¢usuke. Ona Obw1a ckazana bepesunniM cpaldy mocsie «BTopu<HOro KBaHTOBAHUSAY, & LAJIbIIE



1.8. Cucrembl KorepeHTHbIX cocrosamit. (cm. [108], [70]) Dror repmun'”

OYEHb YACTO YIOMWHAETCs ¥, MO CYTH, HUYEr0 HE 3HAYUT. ITO YAAUHO BHIOPAH-
Hasl CHCTEMA BEKTOPOB B I'MJIbOEPTOBOM IIPOCTPAHCTBE C U3BECTHHIMU CKAJISIPHBIMU
mpon3BegennsaMu. OKa3pIBaeTCsA, 9TO 6A3MCHI 15T PAOOTHI C THILOEPTOBBIMHU MPO-
CTPAHCTBAMHF HE HYKHBI, «CUCTEM KOT€PEHTHBIX COCTOSTHUI» BIOJIHE JOCTATOYHO.
[IpaBja Hy:KHA OIpeiesieHHasT «JIOBKOCTh PYK». JlajbIiie OKa3bIBAETCs, YTO OBIBAIOT
MPOCTPAHCTBA CJIOKHON TPUPO/IbI, B KOTOPHIX SBHO BBHIMUCAHHBIE OA3MCHI BHI3BIBAIOT
JIMIIG YKeJTaHne HUKOTIA uX 60JibIie He BuaeTh. OKa3biBAeTCs, 9TO OBIBAIOT BHEIIIHE
pasHble HpocrpaHcrsa (Hy, HALPUMED, PA3HOH PA3MEPHOCTHU) € OJHOI U TOM 2Ke «CH-
CTEMOIT KOTEPEHTHBIX COCTOSHUI> U T.J U T.1. KIle 0Ka3hIBaeTCs, 9TO HEETUHCTBEH-
HOCTH PA3JIOXKEHUS 110 «KOT€PEHTHBIM COCTOSIHUSIM» , HApSAY C OPOCAIOIINMUC B
rJla3a MUHYCAMH, UMeeT U OYeHb CePhe3HbIe IJIIOCHI.

Huxkakoii «BbICOKOII Teopum» B ITOM HET, €CTH JIHIIb <«JIOBKOCTH pyk». Ho ee
Ha0 ObLTO pa3BuThb. B kHure Bepe3una oHa yKe MPUCYTCTBYET KaK HHCTPYMEHT,
HO eIlle He W3JI0YKEeHA B BUIE «CAMOYIUTETS.

IToBTOpSii0, Bce 3TO BHOJIHE TPUBHAIHHO. TONBKO JABHO OBI 3TO TTOPa BKJIIOUYUTH
B y4eOHUKHN (DYHKIMOHAJIHHOTO aHAJIHM3A...

HESICHO, YCJIBIIIAJIN JIU ee PUBMKH WM OPHyMaJu caMu (Ui ObLT KAKOH-HUOY /b IPOMEXKY TOTHBIH
BaPpUAHT, CKazK€M, BTOPUYIHOE €€ IIOABJICHUE 110 BJINAHUECM «BTOpI/I‘IHOFO KBAHTOBAHUAY» BIIOJIHE
BO3MOXKHO).

Voxe xkomnuaupys 6udauorpaduio k crarbe, s HATKHyICH Ha caoBa A. S. Whightman’a 19861
(MR0869059) «...[dTa kKHura] ObLIa BIUATENBHON IO ABYM NPUYHHAM. BO-IEPBBIX, OHA CYMMHIPO-
BaJIa HECKOJIbKO OECATUIETHH npuMeHeHH:A (POPMAIN3Ma BTOPHUTIHOTO KBAHTOBAHUSA. BO-BTODEHIX,
OHA CHCTEMATHYeCKH pa3Buia dopMaausM (YyHKIHH OT aHTHKOMMYTHDYIONIHNX II€PEMEHHBIX H
HOBBIM CIOCOO0M BBICBETHJIA NApaJIIenu3M Mexzay Boze- m ®epmu-cucreMamu.» DTO IPUMEPHO
COOTBETCTBYET «BBIHYKAEHUIO» CYIEPCHMMETPHI, 0 KOTOpOM s mucai Belie. Ho cama KHura yixe
HANWCAHA [107 BIEYATJIEHHEM yIAWBJIEHHUS OT <IAPAJIIeNeNn3May (9TO BHIHO M3 TEKCTA).

MHe KarKeTcsi, IYTO BOIPOC O «HE3aBHCHMOCTH» WJeH cynepcummerpun ot [17], [22] BHyTpHn
Cogerckoro Cor3sa (a nepsere paborer [132], [46], [133] no cynepcumMeTprsiM TaM U NOSBUIACDH) HE
MMeeT CMBICJIA, TaK »Ke, KaK ¥ BOoDIIe He MMeeT CMBICJIAa BOIIPOC O HE3ABUCUMOCTH OT «Bropuanoro
KBAaHTOBAaHHUA». [IPOCTO HEMOHSITHO, UTO CJIOBO <HE3aBHCHMOCTb» B JAHHOM CJIy4ae MOIJIO Obl
3HAYUTH. DTH CJIOBA HU $IBHO, HU KOCBEHHO He OTHOCSITCHA K 3HAYEHUIO WJIH OPHUTMHAJBHOCTH STHUX
[IHOHEPCKUX PabOT, MOBIEKIHUX 33 COOO0# CTOJb MUPOKOE [BUKEHNE B COGCTBEHHO TEOPETHIECKOH
dusuke. Peys uaeT 0 pa3HbIX BEIax.

C apyroi# cTOpoHBI COOCTBEHHO <3aBUCHUMOCTD» (B CMBICJIE IPAMOTO I/ICHOJ‘ILSOB&HI/IS{) 37eCh
MHOTJA BIAHA cpasy. Dro obcyxkaan M. Mapunos [88] B 3aMeTKax 0 MOMEHTE OTKDBITHS CYIIEPCUM-
MeTpuil, OH, B 9aCTHOCTH, IIPOCJIEXKUBAJI IENIOYKU BUIAMMBIX 3aBUCHUMOCTEH MEPBBIX (PU3UIECKUX
paboT Ha 3Ty TeMy OT «BTOpHYHOr0o KBaHTOBaHHUA». Ero HabrofeHus JIOOONBITHBI, HO 3/1eCh He
M€eCTO HX IIePEeCKa3bIBaTh. Eire ecTs m000nbITHAS cTAThsA O TOM k€ MOMenTe Bpemenu M. IMTud-
Mana [121], rae (U3 HHOM «CHCTEMBI IIEHHOCTHY ) 3aTPATUBACTCS BOIIPOC «JIETYIeCTH HUAEH>.

Huke s eme pa3 BEpHYCh K CMBICILY CJIOBA «HE3aBUCHUMOCTb> O0CY»KZasi IPEAMET, [0 OIpejie-
JIEHHBIM IPUYMHAM, MHE JIHYHO XOPOIIO 3HAKOMBIH.

4 ocraHOBHIICS HA TOM CIOXKETE B CBA3U CO CJIOXKHOM cyabpboit camoro Bepeswna, KOTOpO# s
KPATKO KOCHYChb UyTh HIXKE.

1T spenennsnrii 1. Kuaynepowm.

18Ckasky 06 sToM mHAade. Pewp MAET O CAMOZOCTATOMHOCTH BOCIPOH3BOIAIIAX A€ KAK HH-
CTPYMEHTa PabOTHEl ¢ KOHKDPETHBIMH IHJIbOEPTOBLIME IPOCTPAHCTBAME, YTO LIO3BOJIAET YHTH OT
£y — L? — H?—rouku 3penud. 5 y:ke 3actan Bpems (mocie [18]), KOTa 3To elle BHI3BIBAJIO YAUBIIE-
Hre. VCTOPHIO caMuX BOCIPOU3BOASILINAX ANED S IPOCIEIUTDL HE B COCTOSIHUH, CM. CTapble PabOTHI
. [Mlou6epra (1938), C. Beprmana, M. I'. Kpeiina (1949). BoITh MOXKET, CIOXKET BOCXOJHUT K CTATHE
Kapna Merrepa (1924) 06 #30MeTPHYHBIX BJIOXKEHHAX METPHYECKHAX IPOCTPAHCTB B THILGEPTOBEL
(1, COOTBETCTBEHHO, 00 YCJIOBHO TOJIOXKHUTEIBHO OIPEIETEHHBIX SIPaX).



1.9. O61unii kommenTapuii. OOBIYHO JIIOIM THUITYT KHUTH, THITASCh W3JIOKHUTH
TO, 9TO y2ke 66110 m3BecTHO. B xuure Bepesuna momobuoro we 6pw10. Torga, B 1965
roOfy, B 9TOM TEKCTe BCe OBLTO HOBBIM.®

1.10. Kaura Bepe3suna kak mamaTHuk cjoBecHocTu. Cpasy T0KeH CKa-
3aTh, 9TO 3Ta CJIOBECHOCTH SIBJISIETCS He BIIOJHE m3sImHoi. Paborsr bepesnna ObI-
Bam TPyaHO udnTaembl’’. C IpyToii CTOPOHLI, aBTOP OPHIHHAILHOM paboThLI BCera
HaXOIUTCA B HECKOJIBKO IIPOUI'DBINIHOM IIOJIO2KEHHH 110 CPAaBHEHHUIO C aBTOPOM pa-
6otrnl 3aypsaanaoit. Hy u, HakoHer, KHUra UMesa TAXKEIYI0 UCTOPHIO.

B UTOTre KHUT'a COBCEM HE IIPOCTA. LII/ITaTeJIb OKa3bIBAaETCA B ITOJIO?KEHUU JIBI2KHU-
Ka, 1AYyIIero BTOPBIM IO JIBIZKHE. HO C ,EprFOﬁ CTOPOHBI, HUKAKOI'O JOIIOJTHUTEJIbHO-
T'O COIIPOTHUBJIEHUA, KPOME€ €CTECTBEHHOI'O COIIPOTUBJICHUA MECTHOCTH W HETOTPOII-
JIEHHOH JIBIZKHHU, YUTaTE/JIb HE UCIIBITBIBAET. B 6OJTBIHI/IHCTB€ COBPEMEHHBIX MaT€Ma-
THUIECKUX KHUT IIPUPO/IA COTPOTUBJICHNS 9TEHUTO NHAsI. I BEPHYCH K 9TOMY BOIIPOCY
TTO37Ke.

Hakomern, kuura Oblia W37aHa MpH TOAAEP)KKe (DU3UKOB, U, TMO-BUIAUMOMY, HA
dusukoB Obna paccunrana. Haseproe, 3T0 OBLIO K JIydIlIeMy, HO €€ BOCIPHUSTHE
MaTeéMaTHKaM#i OT 3TOI'O He yIIpomiaJioCh. O,ZLHaKO OHa SIBJIAETCd BIOJHE TOYHOU I
CTPOroii MaTeMaTHIecKoil PaboTOi.

KCTaTI/I, B Ka4deCTBE TEXHUYCCKU-AHAJIUTUNYIECKOI'O TEKCTAa KHUI'a C €€ 3aMbICJIOBA~
THhIMU, HO HE 3aHYJIHBIMU, JETAJIAMN OYE€HHb WHTEPECHa W TMOYyYIUTEeIbHA.

1.11. BeckoneunomepHsble Tpymnbl. MockBa, 1965-1975. B 1946-1950rT.
1. M. Teabdans u M. A. Haiimapk ¢ omuoii croponsl u B. Baprmann — ¢ apyroit
COOOIIMIIN, 9TO IPEJICTABICHUS [OJIYIPOCTBIX I'PYII OYeHb UHTEPECHDBI, U YTO TaM
€CTh, UTO JeaTh. Ilepeunciiio HeKOTOPHIX JIoelt, KoTophbie B 1950—-1965TT. 3aHnMa-
quck B Coperckom Coroze?! moIympOCTBIME IPYINAMHU U UX TPEICTABICHAAMHE, IO
TEeM WJIU UHBIM npuduHaM (He 00s3arenbHo noa BiusaueM Lenbdanna u Haitmapka),
B TOM WJIM MHOM Bo3pacre, B TO# miu uHoi cremenu: ®. A. Bepesun, H. . Bu-
senkut, . B. Bunbepr, C. I. Tunpukun, M. W. Tpaes, E. B. Hpiakun, . I1. 2Ke-
nobenxko, P. C. Memarnmor, ®@. N. Kapnenesuu, A. A. Kupumnos, A. Y. KnumMbik,
M. I'. Kpeitn,P. A. Munnoc, B. ®. Mosuanos, M. H. Ozesckuii, M. A. Onbianer-
kuit, A. JI. Ouumuk, A. M. Ilepenomos, 1. U. Iarenkwuii-Illanupo, I1. K. Pames-
ckuit, C. B. ®omun, M. JI. lernun. Croucok, HAJO CKa3aTh, BHYIUTEIbHBII.

A renepb nepednciio HeKOTOpbie paboThl 10 HECKOHETHOMEPHBIM TPYIIIAM U aJi-
rebpam Jlu coepytoniero pecsrunerus, 1965-75

19Ho Takme xuuru 6n1BaroT. UHTATETb MOXKET MONBITATHCS MOMCKAThH IPHMEDHL.

20A Gppanu u nousTHeIMU. Kcrartu, n3mamnsre A. A. Kupmuiosbim u B. II. TTasaMonoBbiM
HEOKOHYCHHBIC IIOCMEPTHBIE 3allUCKH Bepe3I/IHa II0 CylIepaHaJ/JIU3y ABJAITCA XOPOIIO W IMOHAT-
HO HaIllMCAHHBIM TeKcToM. Boobme Kupuiamos caesan 04eHb MHOTO JJis PACIOCTPAHEHWs HAei
Bepesuna.

21Y106b1 OTBICULCA OT MOCKBOIEHTPH3MA, CTOHT OTMETHTb, ITO paboTsI [7], [45] moBmextn 1
<IIEIHYI DeaKIUIy Ha 3amnajge. B Ka4ecTBe OTAENBHOIO <«SIBJIGHHS IPUPOABLI> BO3HHUKJIA 3arad-
nodnad ¢dburypa Xapum-HaHAPBI, CKOPEE «OAMHOKOI'O TaHKa», YEM <OJHMHOKOTO BOJIKa». OH BCHO
KU3Hb ABUTAJICA B OJHOM HAIIPDABJICHUU, CMUHA BCE IIDEIIATCTBUA HAa CBOEM Iy TU, U OCTAaBUJI II0CJIe
cebs1 <IIPOCeKY>, OpaXKarlei BOOOpaKeHne BeJTMYUHbI. HanoMHI0, 9TO ero JOCTONHBIM HAaYYHBIM
conepuukoM Bepesun BeicTynasa B 1956-1957 go cBoero mosopora. B ¢BsI3u ¢ IPyCTHBIME BOIIPOCA-
MH, 06CY2K/Ia€MBIMU HECKOJBKO HUXKE (U Il CPABHEHHUS), OTMedy, 4T0 Xapuil-Janapa m3006pes
TeXHUKY «OpOHEBOW 3alUTHI» CBOMX HAYyYHBIX PA0OT, Jesas MOYTH HEBO3MOXKHBIM MX JeHACTBU-
TeJbHOE ITOHUMAHUE JIJIs IIOCTOPOHHETrO IJia3a. DTUM OH obecriedns cebe «HEYS3BUMOCTb» W BO3-
MO2KHOCTH PabOTHI BHE «TOHOYIHOHM aTrMocdepsly, HO, C APYTOM CTOPOHBI, BHEC 3TUM CBOH JIMIHBIN
BKJIaJ| B HEIIOHSITHOCTH COBPEMEHHON MaTeMaTHKH.



— cratbs B. . Aprosbaa o reome3nmdeckux Ha rpynnax auddeoMopdu3MoB u
yPaBHEHHUSAX TuipoauHamMukn, 1966;

— nauunag ¢ 1967, crarbu P. C. Ucmarmiosa o rpynme SLo Haj HeapXxumeno-

BbIMHM HEJIOKAJIbHBIMUA HOJI?{MI/I22;

— kuura [. E. Iunos, ®an Ipik Tuns «WaTerpasn, mepa, nmpou3BojHas Ha,
JIMHEITHOM TIPOCTPAHCTBE», 1967;

— maumHasa ¢ 1968r., paboThI IO KOrOMOJIOTHUAM OECKOHEYHOMEPHBIX aareop Jln,
. M. T'enbbasa—/. B. @yke, a Takxke JI. B. Tongaposa u M. B. Jlocuxk;

— dopmanbaas muddepennuansuas reomerpus M. M. Tlenbdanna u 1. A. Kax-
JlaHa,;
— paoorst U. JI. KaaTopa u B. I'. Kana no abdunnsiv anredbpam Jlu

— paborsr A. M. Bepruka, U. M. Tenndanga u M. U. I'paesa, a rakxke P. C. Uc-
MarujoBa Ha TPAHW TEOPUU MPEICTABICHUI U CAYUafHbIX TPOIeccon.??

Bce 310 — sipkue HOBATOPCKIE PAOOTHI.

Ho sicio, uro B 1965-67rr. 9T0-TO M3MEHUIOCH (IIPU TOM, YTO MOJIYIPOCTHIE IPYII-
Obl TOT/IA OTHIOAH HE McYepiau cebs, HUKAKOro KpU3uca eile He ObLIo).

ITonbrraemcs npeacraButh cebe maremarmaeckyio Mocksy 1960r. Tormammemy
4€JIOBEKY, BO3MOXKHO, MOIVIO IPUATH B IOJIOBY, YTO OBIBAIOT UyJOBUIIHO OOJIbIINE
rpymmel. Ho 06bekT 10T Majo npusiekareser. Hy, MOXKHO MOUTpaTh B OMpeese-
aust. Yro mambire? Koe-kTo (Majio KTo) 3HaJI, 9TO €CTh KAKOE-TO CTPAHHOE JeficTBIE
0ECKOHEYHOMEDPHON OPTOTOHAJIBHON I'PYIIIHI HA MPOCTPAHCTBE C MEPOW, MOCTPOEH-
noe Vpsurrom CHrasoM o He OYeHDb HOHATHO UM OMHCAHHOE:,

A B 1960-62 roay Bepesun coobuiui (a 8 1965r. €ro HpuUILIOCh YCJABIIATE), YTO
Heckone4HOMEpHbIE IPyIbL (1I0KA elle HeMHOrue) — 910 He 0bobuienue paiu 0606-
IIIEHNST, 9TO ITO HOBAS COAEpIKATENbHAS CyIHOCTh. OH MOKA3aJI, 9TO ITO HE MOH-
CTPBI, & OCsA3aeMble O0BEKTHI. UTO B CBS3M C HUMM MOXKHO nucaThb (Gopmysbl. U,
HAKOHEI[, WHTEPEeC, MPOSBIEHHBIN «(U3NKAMU» TOBOPHUJ caM 3a cebsd. DTo ObLT
MOMEHT, KO/l Y CEPHE3HBbIX U «MHTEJJIEKTYaIbHO MOOWIIBHBIX> JIIOAell ObLim Oc-
HOBAHMSA 33/[yMaTbCs U B 3TOT MOMEHT COOODPA3UTH, YTO ITH, BO3MOXKHO yXKE U HE
MOHCTPBI, HY?KHBI U M CAMWM.

Ho, kak Hm paccyzxkmait, 1965 rom ObLI TOZOM CMeHBI BKycoB. U moOBOI K cMeHe
BKycOB TOxke 0ObL1. U Kak HEM paccyzk/ail, ¢ KHuru bepe3nHa HAYNHAJIOCH KPYITHOE
«Hay9HO-0DIIIECTBEHHOE ABHUKEHNE». B0 BCIKOM CiIydae, B pa3Mepax OIHOTO rOPOa.
Ho ropozsa B To Bpems B MareMaTnKe Ba2KHOIO.

22113 Bcex VIOMSIHYTHIX B 9TOM CHHCKe paboT 3Tu HamMeHee nuTupyeMsel. OgHAKO B HEX OBLIO
00HApY>KeHO YMHOKEHHEIBOMHBIX KJIACCOB CMEXKHOCTH B G€CKOHEYHOMEDHBIX IDYIIIAX.

23,[[J151 TOYHOCTH Ciaeayer ykasars eme pabory A. U. Kocrpukmua u U. P. IlTadgapesnua [77]
(1965), oueBHAHO, HAXOJUBILYIOCS B CTOPOHE OT JAHHOIO ABrKeHust. OHU OOHADY KUK, 9TO MHO-
TOYUCJIEHHBIC CTPAHHbBIC IIPUMEPBI IIPOCTHhIX aJII‘e6pr J_[I/I Ha/l KOHEYHBIM IIOJIEM, ABJIAIOTCA IIPOCTO
anrebpaMu JIn BeKTOPHBIX mOjefl, IMATHPOBAHHBIX B KOHEYHON XapaKTepPUCTHKe. T.e.,ATOrOBBIE
CozepKaTENbHBIE 0OBEKTH KOHeIHOMEPHEL. Ho maelubiil nctouruk (KoTopsii cam mo cebe He mc-
[OJIB30BAJICS) — «beckoHeUHOMepHAs » Teopema Dau KapTaHa O IPUMHUTHUBHBIX IICEBIOTDYNIIAX
[30], mrTepec k KOTOPOH OxuBmIIICH B Hadase 60x roxos. 51 mymaro, 9To 9Ta TeopeMa ObLIa BaXKHOM
otupaBHO# Touko# u mua U. JI. KawnTopa.

24P3anexa BHJHO, 9TO Cepbe3Hble pabOTHI, OTHOCAIINECH K IIPeICTABICHAAM OeCKOHETHOMED-
HEIM Ipynn yxe Obiim, nanpumep cratem V. IllonGepra [111], [110] u crares M. I'. Kpeiina [78]
(cxopee Becero Hanucanuas He 6e3 BiausaHues [[TonGepra nnu/u K. Menrepa) yxe 6buiu. M3naexa
BHHO, ITO 4yTh-IyTh HHAYIe B3rAHYB HA [ITonbepra-1938 MoxHO 65110 OBI Cpa3y «OKA3ATHCS»B
roxy 1962. ToabKO 5TO — OJHO U3 HEBEPOSTHBIX «IYTh-4YyTh».
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DTO CyIIECTBEHHO MEHSJIO TOYKHU 3PEHUsi. ITO CTABUIIO HOBBIE 331a9H, KOTOPBIX
pasbIiie mpocTo He Bugenu. «Paboune pyku» Obuiu. A masbiie GbLIO «HOBOE Diib-
JI0PaJI0» ¢ €ro HOBOil (yzKe caMOpacKpydmBalomeiics) uaeonoruei.”>

A Bor cam Bepesun 6eckoHeUHOMEPHBIMU IPyIIaMu OOJIbIIE HE 3aHUMAJICS. ..

1.12. BepesuH mnocJsie «Bropuynoro kBaunToBanusi». B 19651 on oka3aJics B
TTOJIOZKEHUT YeJI0BeKa, TTOTHSABINEr0Cs Ha, BBICOKYIO BepImuHy. Bo3MOXKHO, YTO JacThb
UM YBHJEHHOIO TOT/A ObLIA MUPAXKOM. JTO TOXKE TLIATa 33 BOCXOXKJEHUE, BUJbI B
JIAJIeKOil JIbIMKE He BCerja MOXKHO UCTOJIKOBaTh lpasusibHo (HO Bepesuny sro B
[EeJIOM YIABAJIOCh, U 3TO OJHA W3 3araJoK JaHHoi quunoctu). Ho HAIO 3aMeTuTD,
YTO TIPEJICTABIICHNUS YeIOBeKa, HAOJIIOAAIONIEr0 MUD U3 MPEANUCAHHON TOJMUHBI UITH
U3 cepeauHbl Oeryineil Ha Mecre (U HE JIMIIEHHON arpecCUBHOCTHU) TOJIIBI, OJHAKO,
OyJy4uu COIMAIBLHO GECCHOPHBIMHU, C KaKOi-TO MHON (pa3yMeercs, U3BPAaIEHHOIA)
TOYKU 3PEHUs BCE K€ He JIUIIEHbI IKCTPABATAHTHOCTH.

Ocuosubie rpynibt pabor Bepesuna nocienyomux 15 jger — 910 cynepaHaius,
00IIas Teopusi CHMBOJIOB OIEPATOPOB U OOIIME KOHIEHIHH KBAHTOBAHUSA Y, THIIh-
0epTOBBI MPOCTPAHCTBA TOJOMOPQMHBIX (byHKIH. Boimme yxe ObLIO CKa3aHO, 9TO
cymepaHaimn3 ObLT «BBIHY2KIEHBIM XOI0M». JIBa APYruX ClOKeTa TOXKE BO3HUKIIU
KaK IpojiosKenHne « BropuaHoro KBAHTOBAHUS ».

B srom nepeune s ckOpee BCEro 9T0-TO MPOILYyCTUJI, MHOrUX PAboT s HUKOIIa He
ynTasT U Jaxe He Buaen>'. Ho s 4uTas; JIOBOSBHO MHOTO M, JOJIYKEH CKA3aTh, UTO
Bepesun Bcerma ocrtaBasiCsd 9eI0BEKOM, CIIOCOOHBIM BHIETH TO, UYTO HU KTO IPYTOi
Ha ero Mecte Obl He yBuJesd. /lymMaio, YTO BCTAB HA HETPUBUAJIBHYIO ODIIYIO TOUKY
3penus B 1960 romy, OH yKe HUKOrJA C Hee He CXOAWJI U, COOCTBEHHO, 3TO OBLIO
HMCTOYHUKOM €ro MOIIH.

Ckazxky o mpeameTre, MHE TTO POLY JesATeIHHOCTH, Xoporo 3nakoMoM. Pabora Be-
pesuna «KBaHTOBaHWe B cMMMeTpudecKnx obaactsax» (1975) oTKpbIBasia HOBBIi
CIOXKET B TEOPUU TPE/ICTABIEHUI BEIECTBEHHBIX MOIYITPOCTHIX TPYIIT — TUIBDEPTO-
BBI IIPOCTPAHCTBA rOJOMOPGHBIX (DYHKIUH B CHMMETPHIECKHAX 00IacTsIX. %S

250kom0 1970 roga A. A. Kupuaios Hadas «IpOMATaHy» TEOPHH MPEJCTABIEHUH GeCKOHEY-
HOMEpPHBIX rpynn (Hampumep, B KHHTe 1972 roma GeCKOHEYHOMEpHbIE IPYNNBI yKa3bIBAJIAChH KAK
BeposiTHOE Byjylee TeOpUU mpeicTaBieHuii). B ToT MoMmeHT Hu4ero, KpoMme KHuru Bepesuna (u,
O-BUAMMOMY, y?Ke IPOBEJEHHBIX «Pa3BeROYHBIX» DPaboT camoro Kupumiosa), eme me Obto. Ho
MMOSIBUJIOCH OY€HB CKOPO.

263;(ec1, HET BO3MOXKHOCTH 0OCYKJATh 3TH pabOTH; HAIEIOCh, YTO APYTHE aBTOPHI TOr0 cOOp-
HUKA CIeJIAI0T ITO JIydIlle, 9eM MOT ObI CAEIATh s, CM., HanpuMep, crateio A. C. IIIsapia. Hamom-
HIO, 4TO Bepe3un 6ojiee BCero m3BeCTeH MMEHHO KaK OCHOBATENIb CymepMmaTeMaTUKH. CM. Tak>Ke
crareio A. C. Jlocera 0 HEJABHO OTKPBIBIIUXCS BO3MOXKHOCTSX CYIEPAHAIN3A.

27Cm. o630p pabor Bepesuna, caenannsiit P. A. MuniocoM, a TakKe YAUBJISIONIYIO PAa3HOO6-
pasuem Gubmuorpaduio crareil B konue kuuru [20] (MathSciNet me Bce n3 mHee BmauT, ¢ APYroi
CTOPOHBI, HEKOTOPLIX paboT, BuauMbx 0 MathSciNet’y B 6ubnuorpacdun ner). B Hekposore B
VYenexax Ou3maeckux Hayk [101] noguepkuBaiorcs paboTHL 110 KBAHTOBOH 33a9€ MHOTHX TEJL.

28 HemmoxKo 06 ucropun npeamera. Xapum-arapa B 1955, [54] BBen T.H. rosomopdHEe muc-
KpeTHble cepun (3abaBHO, UTO B €r0 KOHCTPYKIMK OBLIN «3a1efCTBOBAHBI> OOBEKTHI, HA3BAHHBIE
MHOrO IO32Ke <«MOAyasiMu Bepmas, OHEH MCIOMb30BamCh Xapum-"Tanapoil u B gpyrux paborax).
Torga 3Tu «Ccepuu» BBIIVISIENU JIUIIBb 3JeMeHTaMu DOJIBIIOTO «300MapKay YHUTAPHBIX IPEeJCTaB-
JIeHUH 1 B TAKOM Kad9eCTBe [ePHONUIECKH U3yIanch cnenuanuctamu (Hanpumep, M. 1. I'paesim
[48]). Bepe3un oOGHADYXKHUI, YTO 9TH «CEPUH» JOMYCKAIOT AHAJUTUYECKOE MPOIOJIKEHHE [0 IT1a-
paMeTpy, U KapTuHa OBICTPO CTaJIa UHTEPECHOM, MOTOMY YTO MOSIBUJIOCH MHOTO JOIOJHUTEIBHBIX
SABJIEHUH, HAYaIH OOHAPY KUBATHCA CBS3HU C JAPYTUMH 00JIACTSIMU MATEMATHKA H T.J. (B 3TOT MO-
MEHT «OCO3HAHHUS» 3HAYUTEILHYIO DOJIb CHITPAJIN TaKzke PaOOTHI cOTpynHu4YaBIIero ¢ bepesunnim
E. A. 'yrkuna). B urore Bo3HUKIA 06J1aCTh, I/le €CTh, YTO JEJATh, 3TA JEATEIHLHOCTh HAYAIACH
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Te ke 00bEKTHI OBLIN BCKOPE MOJIyYeHbI APYyruM crnocobom Murnrenb Bepub u
Xyro Pocen [125], a rakxke Honanom Bannaxowm [136]. Jamnbiie, BceM 6110 O4eBU -
HO, 9TO HY?KHO OBLIO 3aHMMATHCS MPOCTPAHCTBAMEM BEKTOPHO3HAYHBIX rOJOMOPdh-
HBIX (DYHKIMHA B TEX Ke 00JACTAX. ITOMY MPEACTOAIO CTATH MECTOM OUEPETHBIX
«TOHOK» Ha cjeayomme 10 JieT; 3Tu ComepKaTebHble UHTEPECHbIE PA0OTHI (CM.
M. Kammsapa, M. Bepuns [72] T. Qupaiit, P. Xay, H. Bamrax [35]?°) B urore, x
COXKAJIEHNIO, TAK HATJIE MOHSATHO HE ObLIH IIEPEn3I0KEHbI.

Ho Bepesun B kopotkoii 3amerke 1978r [19]° ¢aenan mar B cosepimento apyryro
CTOPOHY, 9TO BHE3AIHO <«ayKHyJocby B 1994r y Tapasbpa Yuwmaiiepa u Anjaps
Yurepbep:ke U B UTOTE TPUBEJ K BOCCTAHOBJICHUIO (00I0CH, YTO BPEMEHHOMY) yiKe
BXO/IMBIIIErO B COCTOSHUE KOJLJIANCA HEKOMMYTATUBHOTO TAPMOHUYECKOrO aHAIN3A.

1.13. Kaura Bepesuna. 15 jget coycTs. X0Ts MHOTO€, TPOUCITIEITIEE U3 ITOM
KHUTH, OBICTPO BOIILIO B OOUXOJ, IBE CAMBIX CJIOXKHBIX (U HA MO B3IVIsAl, OCHOBHBIX)
KOHCTPYKIIUHU JIOJITO OCTABAJIUCH B MareMaTuke 6e3 npumenenusi. Ouu cpaboranu B
1979-80 (a nybaukauuu 6buin yKe nozxe) B padorax I'. 1. Onbmanckoro, P. C. Uc-
MaruiioBa, I'pama Curasna u aBropa Hacrosimx 3ameTok. Ilepeduncientbie paboTbl
OBLIN TOCBSIIEHBI PA3HBIM BEIAM, B TIEPBBIX TPEX CJIYUAAX OHM HAMPSAMYIO HUCIIOJIb-
30BaJIi KOHCTPYKINU n3 «BTOpHYHOrO KBAHTOBAaHUS»; s, KAK HU CTPAHHO, TOTA
eme Hu4ero He 3HaJ, KpoMme KHuru IlInnoBa—®an ik Tunga u crarbu Lleitna.

1.14. 40 et cuyctd. B3rusiy n3 HacTOsIIIero Ha IIPoOMNLIJIoe U U3 IPOIILIO-
ro Ha Hacrogiee. Curyalius B MaTeMaTHKe U MATEMATHIECKON (DU3UKE TOCTIE/I-
uux 10-15 jer 6bICTPO CTAHOBUTCS Bee HoJiee 3JI0Beleii. JTa TOUKA 3PEHUs yXKe He
O4Y€Hb OpPUIUHAJIbHA, CM., HanpuMep, crarbu B. 1. Aprosnbaa u C. I1. HoBukosa o
9TOMY TOBOILY. B 4aCTHOCTH, HACTYIIMJI KPU3UC CIIOCOOHOCTH (U JKeanus!) Marema-
THKOB MOHUMATD JAPYT APYra. ITa «IACTHOCTH», B CBOIO OYEPEIb, JOJKHA TOBJIEYh
MHOT'0 WHOTO, HE CTOJIb 9acTHOTO. Bompoc ApHosbaa «BekuBeT jin MareMaTuka? »,
HE eCTh PUTOPUKA. Pa3yMHbIe peakiyuu y2Ke CHIbHO 3aI03/AJN, W BBIATH U3 TYIUKA
HeJIb3s 0€3 TsXKeJIbIX IOTEPbh. ¥2Ke HAYaJI0Ch HeoOpaTUMOe OMepTBEHUE DOJIbIINX
MAaCCHBOB COIEP>KATENHHBIX TeKCTOB. OHU yKe HUKOTIA ¥ HUKEM He CMOTYT OBITh
MIPOYUTAHDI.

CI0’KHOCTH COBPEMEHHOH MaTeMaTHKH (MaTeMaTHKa, BOOOIIe-TO, HayKa !l mpo-
cTasi, HO cefiuac HpaBAa CTaJla HECKOJIbKO CJIOKHOBATO!) SBJISIETCS JIUIIb 1OBEPX-
HOCTHBIM OObsicHeHueM. B 1eficTBUTeIbHOCTH, COBPEMEHHBIE MATEMATHYECKUE TEeK-
CThI BHAYUTEJIHHO CJI0XKHEE, YeM ux cojeprzkanue. Cuiibl JII0el KOHIai0TCsl HA YPOBHE

U IIOKA eIe IPOJOJIKAETCsI, XOTS MHOTO€ MHOE, Ka3aBIIeecs BaxKHBIM B 1975, 3a0bBaerca (u Ha-
BJII0IATH 9TO TPYCTHO).

290m. Taxske craThio I. V. OJIBITAHCKOTO [104], nanucaunyio 1715 «IOATEPKKA> TEOPHUH IPE/I-
cTaBjeHu#l 6€CKOHETHOMEPHBIX IDYIII.

30 narte s He yBepeH. CorsacHo BocnomuHanusaMm E. I'. Kapnens, 06.09.1973 Bepesun nogan
B Uzsectuzs AH CCCP 6osbmyio crarsio. Pemakius nmonpocuna pa3feauTb CTATHIO HA 3 9aCTH,
BTOpas 4acThb — 3TO YIOMsHyTas paboTta-1975, Tperbsa 4dacTh 6blIa B HTOTEe OTKJIOHEeHa. Ee co-
JepKaHue He U3BECTHO, U HUYEro, COOTBETCTBYIOIIErO JAHHOMY LIPEAMETY, KpoMe 3aMeTKu-1978 B
nybaukanusax Bepe3una ze 0b1710. KcTaTu, s He BUXKY IPUYUH BUAETH <3JI0H YMBICETI» B JeHCTBH-
ax pemaxnuu V3Bectmil; Oosnbnx cTareil TOrAa mOYEMy-TO He JIIOOUIN, BCE TPH UACTH, CKOpee
BCET0, JIOJI?KHBI OBLIIN PENeH3UPOBATHCSA 10 OT/IeJTbHOCTH.

31He copcem mpasma, ITO MaTEeMATHKA — <HAyKay» B CTapOM CMBICJE CJIOBA, TENEPh 3TO CKOpee
POL HeATENbHOCTH, BHE AEATEIbHOCTH OHA HE MOXKET CYINeCTBOBATL, YTO CO34AEeT HIPOOIeMbI B
MMOMCKAaX KOHTAKTOB ¢ HEMATeMAaTUKAMU.
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IIONBITOK IPOYTEHNsS TEKCTOB, /10 COJMEpKAHu JIeI0 IPocTo He goxoaut 2. Kceraru,
¥ TOJIOBA TEIePh 3a0MTa CBOEH «POMHOW» TEPMHUHOJIOIHEH HACTOIBKO, 9TO HUKAKOM
HHOH y2Ke HOHMMATh He XodeTcd.>S,

Jlpyroe oObsiCHEHIE — YCUIMBAIOIIASICS comnoreHTpu3anus nayku. C omHOi cTO-
POHBI, MATEMATUKU OOBEKTUBHO 00JI3IAI0T OOIBITUMU BO3MOXKHOCTIMU JIJIS WH/IH-
BUAyaJIbHOU PAOOTHI, YeM Apyrue ucciaenonaresn. Ho ¢ Apyroit CTOpOHBI, BHEITHUX
CHUJI, CAEPZKUBAIOIIUI 3Ty COIUONEHTPUIAIMNIO B YUCTOI Maremaruke ner. Hakomerr,
B YCJIOBUSX HEIOHSITHOCTU TE€KCTOB MHIMBU/IyaJbHAS OIEHKA Iy2KOil JeATeIbHOCTH
CcTaHOBUTCHA HEBO3MOXKHOI. T.e., popMupoBaHue 0OIIECTBEHHOIO MHEHUST CTAHOBHTCS
YUCTO COMMATBHBIM TTPOIECCOM, OTOPBAHHBIM OT COOCTBEHHO HAYTHOTO TPOGECCHO-
naju3ma.? [lo HBIHEMHMM BpeMeHaM, TOUHee y¥Ke CKa3aTh, YTO MATEeMATHIECKHI
CMBICJI CTAHOBUTCS «KaXKUMOCTBIO», OTOPBAHHOI OT HACTOsAIEH (COlMaNbHOIT) pe-
anpHOCTH. MaremMarnka PemnTesbHO UAeT K CBOMM COOCTBEHHBIM <«3HUSIOIIUM Bbi-
coram» [142].

Cam Bepesun kuja B «I00pbie CTapbieé BPEMEHA», KOTIA JI0 BCErO 3TOr0 OBLIO
emie gasieko. Ho BOT ¢ «3apeil HaydHOro (MaTeMaTHYeCKOrO) COLUAIU3MA» €My
MMO3HAKOMUTHCS TPHUIILIOCH.

Maremaruueckass MockBa 1945-1990 ObL1a BBIIAIOMMMCS SIBICHUEM, BO3MOXKHO
HEOOBIYHBIM B MCTOpHWH HayKu Boobie. Ho, n3-3a 3aMKHYTOCTH M CPABHUTETHHOMN
MHOI'OJIFOJJHOCTH 3TOIO MUPA, IIPOLECCHI COMUONEHTPU3ANUN TaM [IPOTEKAIN OTHO-
cUTEIBHO OBICTPO. VI, BO MHOrOM 6JIaromapsi HHEPIUHU ITUX MTPOIECCOB (IPEBPATUB-
mmxcs B dapce) ceituac, 17 jer ciycrs, Mocksa GoJibliie HE ABJISIETCA MAaTeMaTHYIe-
CKUM TIEHTPOM.

Bepesun okazasics OqMHOYKON «II0/ OTHEM » HECKOJIbKUX HAYIHBIX IPYIIITHPOBOK.
Ho, s nymaio, uro Bepe3un cmor crarb €M, KEM OH CTaJl, ¥ COBEPIIUTH TO, YTO

SQyLLI/IBI/ITeJIbHO CKOJIb MHOTO€ H3MEHMJIOCH 3a mocaeguue 25 jger. Torpa a, Oygydu acmupaHToM,
KYNUBIIH B Marasuhe (Cylep-HOBEHIIYI0) HEPEBOAHYIO KHUI'Y U3JaTenbcTBa «MHUpP», MO CeCTh B
9JEKTPUYKY ¥ TaM CIOKOHHO ee unTarTh. HTEpecHO npeacTaBuTrh cefe COBPEMEHHOTO aCIUpPaHTa-
MAaTEMAaTHKA, YUTAIOIIEr0 B JIEKTPUIKE MOHOTPAMhUIO COBCEM HE TIO CBOEH TEMATHKE.

CT&TBI/I, KOTOpbIe HEBO3MOXKHO IIPOYECTh, TOTAd YZKE IMOABUJINCH, HO HEKOTODOE BpeMA, IIOKa
BCe HE MIPUBBIKJIH, 5TO BBI3BIBAJIO yAUBIeHHE. /TOKIa I Ha KOHMDEPEHIHIX, TJ€ Y PACCKA3YNKA HET
HHU MaJIeHINero >KeJaaHud 6bITb IOHATBIM, a Yy 3pI/ITeJIteI HET OaxkXe uien ‘{eI‘O—J’[I/IGO IOHATH, HaAYaJIN
MMOSIBJISITHCS HA MOEH MaMSITH U MOCTENEHHO CTAJIH IPEeOBIaJAIONUM 3PETHITIEM.

330 HUM U3 HCTOMHUKOB CIIOKHOCTH SIBJISIOTCA HHOTIA YIOMAHAEMDIE B CTATHE <TOHKH». DTO
CJIOBO OTHOCHTCSI K IIMPOKO PACIOCTPAHEHHOMY SIBJICHHIO (CM. IPUMEp, CTABIIMA CHMBOJIOM, B
[86] u obcyxmeHmne onHOR XpecToMATHRHOM quCcKyccuu B [67]). S mMONBITAIOCH HATh ONpEAeIeHHe.
DTO cUTyals, KOIZa MHOTHE IBITAIOTCS KaK MOXKHO CKODee PEIInThb 33434y, PACCMATPHUBAEMYIO
4aCThI0 O0IIECTBA KAK BAXKHYIO, HO (PAKTHYECKON LEJIbIO siBjsercs (MUKCALUs COUmyMOM (ak-
Ta pelleHus 337a9d nepBbiM. OTIACTH 9TO MOMKET PACCMATPUBATHCI KAK KOHIIEHTDAIWS CHJI HA
<«BAa2KHOM HAIIDABJICHUU Y.

C apyroil CTOPOHBI, OJJHOBPEMEHO XOTEJOCh Obl, YTOOLI JOCTHIAJIACH IPO3PAUHOCTH, HO ITO
Tpebyer CePbe3HDIX AOMOJHUTEIbHBIX YCUIUH, T.€., C ONHONR CTOPOHBI, OTBJIEKAET OT LEJH, C APY-
roii, ypoImaer ee JOCTIKeHre ApyrumMu. HakoHerr, Mo OKOHYAHUH MOTYT IOTPE6OBATHCS OOJbIINE
yCuJins 10 YUPOLIEHHUIO MaTepuasa. «McruHa, Kak Bbl 3HAETE, 9TO TO, YTO AEJAeT MUP LIPOILE, a
OTHIOAB HE TO, 4TO obpamaer ero B xaoc.» (Mais la vérité, vous le savez, c’est ce qui simplifie
et non ce qui crée le chaos, [113]) Ho ycniusa B 5TOM HANPABIEHWU SHEPTETHYECKU HE BBITOLHEL,
[IOTOMY YTO «IIPH30B» B CPEJHEM He BJEKYyT (M KaK yCTaHABIMBATH HX — HESCHO). Bee 310 cefiyac
paboraer camo CODOM KaK CJIENON COIUAIBHBIN MEXAHU3M.

BuyTpennsas armocdepa TOHOK W TOHKH KaK CPEACTBO COIMHAJBHOTO OTOOpa — BOIPOCHI
OTJeJIbHbBIE.

34CroutT 3aMeTHTh, YTO U TO, U APYTOE CLEILUIEHO TAKIKE C IPOLECcCOM «yMHOXKEHHS! CYLHOCTeil
CBEPX MEPHIs.
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OH COBEpIIUJI, HE TOJBKO BOMPEKW ITPOUCXO/IUBINEMY MPOTUBOCTOSHUIO, HO U, BO
MHOroM, b6itaromaps emy. « Tak TsKKuit Miar, Apods cTeKk10, Kyer Oymars. Kaxercs,
eMy JIMIHO 9TO cromyio jJoporo. Ham, kak pas, coxkasierb o ToMm, 4o Bepesun cramn
Bepesunnim, ne mpuxonnTcs.>?:36

BepreMmcs K cerogusaimaeMy Kpusucy. B HeMm chIrpajam CBOIO POJIb W HEKOTODBIE
CTapble «HIE0JOTUYECKHe YCTAHOBKW». Mbl BOCIPUHMMAEM MATEMATHKY KaK 00b-
ennHEeHWe «Teopuity. Karkmas Teopusd HaIpaBeHA HA OMUCAHHUE IOJOTIETHOH et

3541 xoTen OrPAHUYUTHCSH JAHHBIM «ONTHMUCTUYECKUM > aD3alleM, HO [0 PEKOMEHIAIINH OJHOTO
U3 PEIEH3EHTOB PACIIMPUIL TEKCT.

Henasuo msnareascreom World Scientific 6611 m3gan c6opruk paGor o Bepesure [120]. Temno-
BEK, NIPOYUTABIINN HECKOJBKO CTATEH M3 HEro, MepecTaeT 9To-Iub0 MOHUMATH, KPOME TOrO, YTO
2KU3Hb Bepe3una 6olia KIyOKOM TPYIHOCTEH HEIOHATHOM IIPUPOMBL.

4 Bcerma BocnpuHuMaJ BepesuHa KakK <«UHTEJLUIEKTYaJbHOrO T€pOsi» U HUKOTJA He TBITAJ-
Cs Y3HATH <«IOAPOOHOCTH» €ro KOH(MJIMKTA C MATEMATHIECKUM COOOIIECTBOM. DTO COOBITHE s C
VAUBIEHHEM «BBLIUHUCJIMII», YUTAsl MATeMaTHIECKUe CTaThbu (61aro, YTO TOTA JIOJN YMEId YUTATh
MeXKAy CTPOK). JIaHHBEIR KOH(JIMKT BKIIOYAJ B ¢e0s IENOYKY BHAUMBIX JIMIHBIX CTOJKHOBEHHIT,
HO TI0 THIIOJOTHH HE MOT K HUM CBOJUTHCA (M BOOOIINE, MAJO JIU KTO C KeM KOTJa CCOPHJICS, HE B
9TOM [1eJ10). 51 IMImb OTMedy HEKOTODBIE 4eTajH, KOTOPBIE HE GPOCAIOTCS CPa3y B IJIA3a IUTATEIIIO
3TOr0 cHOpHUKA.

Bo-nepsoix, «BTopuunoe kBanTOBaHHE», Oyayun KHHUIOHW 10 TEOPUH IPEICTABJIEHHH, IIOJHO-
CTBIO HAXOIUIOCH 3a mpefenaMu Kpyra uaeii COBeTCKON IIKOMBI TEOPUH MPEACTABICHHUN (B TOM
qucse W paHHIX Pabor BepesmHa) ¢ 0HOW CTOPOHBL U €€ CONePHUKA — Xapum-1aHAphl JUIHO C
APYroif. 9T0 HOPA3UTEILHO, HO 9T0 TaK.

Bo-Bropbix, Halla CeroAHsAIIHsA OIEHKAa MHOrux pabor BepesuHa (Hampumep, HepBBIX Da-
Gor no cynepananu3y unm [18]) comepxxur cymecrBennyo abeppaumio 3penusi. C TOYKH 3peHUs
MaTeMaTUKa-COBPEMEHHUKA, HUKAKUX <aKTYaJIbHBIX 33/1a9»B HUX HE PelIaJoCh, 3TO ObLIM MPO-
CTO HEIIOHATHDIC paGOTbI <«HEU3BECTHO O 4YeM>» (CTaTbI/I O CAMBOJIAX, B 3TOM OTHOIICHUH, 6bIJII/I
GJraronosyduee).

Mp1 MO2KEM BOCXHUUIATHCA ITUMHU paGOTaMH, KPUTHUKOBATH UX WUJIX HAUKAK K HAUM HE OTHOCHUTDH-
ca. Ho sroboft 1esoBek, 3HAKOMBIN C COBPEMEHHBIMY HAyJIHO-CONUAJBHBIMU HpDABaMH, 3aMETHUT,
YTO HHUYEro XOpPOoIero Ajid 49ejIOBEeKa C HeJOCTATOYHO BBICOKHUM IIOJIO?KEHUEM B Hay“IHOﬁ uepap-
XUHM TaKOH «pacKiaj» He IpeJaBernas (IpudeM yrpossl JOCTATOYHO pa3Ho00pasHbl). IlomobHast
CATyalusi TEM OIACHEee, YeM BBIIIE YPOBEHb COLMOLEeHTpu3auuu. A 310 Oblja 3aMKHyTass MOCKBa,
pasjesieHHas HA COMEPHUYAIONINE HAyYHBIE IAPTHH, C UX <IIO3UIMOHHON BOHHOMN» (rie mpasuia
00s3aHa COGIIONATD JIMINb NPOTUBHAS CTOPOHA), W NPOGIeMAaMK yAeprKaHHs BHYTDHUIAPTHHHOMN
JIUCITUTLITMHBL.

B3prBOOHaCHa5{ curyanud He O6H3aTeJIBHO BJICYCT B3PBIB. HO MOXKET U IIOBJICYb.

Jlromu, B TO¥ MM WMHOHM CTemeHu, y9aCTBOBABINUE B JAJbHEHINMUX COOBITUSAX, HE OBLIU XY/IIIH-
Mu U3 Joged, Boce Hao60poT. Brimie s caesas HECKOIBKO HEJECTHBIX 3aMEYaHU# O MOCKOBCKOM
MaTeMaTHIecKoM coobmectse. Ho OHO He OBLIO XYAIIUM U3 MUPOB — JOCTATOYHO NOCMOTPETH Ha
€ro Hay4YHbBIE JOCTUXKEHUS, B YeM-TO OHO ObLj10 caMmoHamnydmuM. OHO, KCTATH, OBLIO0 COOOIIeCTBOM
CBOBOJHBIM B CTEIEHH, KAKOH IPe/ICTaBUTEIAM APYTUX HAyK (/1a ¥ HBIHELIIHUM MaTeMaTHKaM) He
IIOHATH. K COXKaJICHUI), HAPAAY C 3TUM €CTh O6bI‘IHbIe 3aKOHBI COINAJIBHOCTH, KOTOPBIM BCe I'DYyII-
bl JIEOjIeH, B BOJbINEH UM MEHbINeH CTENeHn, MOABEPKEeHbl. Peaknnu o6IECTBEHHBIX CTPYKTYD,
[IOJABJISAIOIIIX BO3MOXXHOCTD aCOLUAIBHOIO IIOBEJEHNUS CBOMX YJIEHOB, IOPA3UTENHHO OJHOTUIIHEI
(cMm. obcyzkaenue 3Tod npobuembl B [83], cM. TaKKe ONHCATEIHHO-(DPEHOMEHOJOIMYECKY0 pabory
[142]).

Mue kaxkercs, 4TO Bepe3un «upopBajicssy U «HA CONMHUAJIBLHOM (DPOHTEy» TOXKe, U K 1980r KOH-
(VKT TOAXOAUSI K €CTECTBEHHOMY HUCYEDIAHUIO.

36KOHd)JH/IKT BBIAIOIEHCS JIMYHOCTH C OKPY?KEHNEM — HE TaKOe YK peaKoe saBjieHune. B ncro-
pum pycckoif Maremaruku 6blta HenpocTas cyabba H. U. Jlobauesckoro (cM. [82]); He cTonb apruit
¥ MeHee M3BeCTHBIH ciaydait — @. . Momunr (cwm. [92]). TTocnennnit croakHyics ¢ o6CTpyKumei B
CBS3U C 3aHATHUSMHU HE CYIIECTBOBABIIMMHU (M BOSHHKIIMMHU He 6e3 ero yd4acTus) Teopued mpen-
cTaBjeHUl U Teopreit accOonMATUBHBIX aare6p. MHe JUTHO KAaXKeTCsl, ITO ITH KOHMIIUKTHI UMEJIN
MeHee XKEeCTKue POPMBI.

KocHyBmHCH JAHHOH TE€MBI, OCTABUM €€, U, Kak Bacuimii TépkuH, BepHEMCs € TOTO CBeTa, [123].
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MecTHOCTH. UeJIoBeKy, DeIUBIIeMYy Kya-JIn00 HPOIYIsAThCs, PE/JIAraeTcsl «Bbl-
yauTh Teopmioy. Ho 3Ta «Teopus» €CTh JUIIb YeI0BEYECKOe TBOPEHUE, KOTOPOE
(I1a2ke B «JIOCOLMOLEHTPUYECKYIO SI0XY») CO3/ABAJIOCH JIMIIb I YA100CTBA JIIO-
Jeit, B TAaHHOW MECTHOCTH CHISIINX.

O/ mH 13 BOBMOXKHBIX CITOCODOB, KOTOPHIMHU HBIHENTHUE JIIOAW MBITAIOTCS BOCCTA-
HOBHTH 00IIeMaTeMATHYIECKYI0 KaPTUHY — CO3/JaHNe YKaHPa «KOMAH/HBIX BBICOT».
Ux onucanue m0JIzKHO jgenarThcs Ha obliedesoBedeckoM (00MEeMaTeMaTHYecKoM )
sI3bIKE, M CAMHU <«BBICOTbI» (BbICOTHI, & HE HU3MHbBI) KAXKJON <«TEOPUM» JIOJIKHBI
OBbITH JOCTYIHBI /IS BHEIIHEIO TOHUMAHUSA.

Bossparaioch k kanure Bepesuna. B maremarnke ona moBjexia 3a coboif 1Ba
KPYTIHBIX «BOJOBOPOTa»— «DECKOHETHOMEPHBIE TPYIIbI> U «CyNEpPaHAIN3» — a
TaK’Ke M WHbIEe [10CJIEJCTBUSI, O KOTOPHIX OTYACTU YIIOMHUHAJIOCH Bbilie. Kak s BbI-
IIle OTMeYaJI, OHA HE SBJIAIACH 00PA3IOM MOHATHO HAIMCAHHON MaMeMamu4eckol
KHHUTH. DTO OBLJIO BBIHYZK/IEHO €€ BBICOKOI OPUIHMHAJIBHOCTHIO B MOMEHT €€ CO3/1a-
HUs, M ycyrybseno mobounbiMu npobiaemamu. Ho €0KHOM KHUTOI B COBDEMEHHOM
MMOHNMAaHUM 3TOTO OHa He ObTa. KpoMe TOro, Takoro pojia HeJOCTATKKM KHUT He (da-
TaJIbHBI, OHU, OYE€BU/IHO, MOTYT ObITh HUCIIPABJIEHDI B «CJIE/LYIONIEM TTOKOJEHUHS JIU-
TepPaTypHI.

C npyroii CTOPOHBI B TOTAIIHEN Meopemuko-nosesoti hudure OHA, TO-BUAUMOMY,
CBII'PAJIa POJIb HE TOJIBKO «ILIAIIAPMA [l OYIyIIero HACTYIJICHUs >, HO U <BJIHA-
TEJILHOTO»  YIPOIIAOIIErO TeKCTa (CM. IUTaTy u3 YaiTMaHa BbIIIe).

Hy n, nakoner, knura Bepe3una — nHTepecHbI 06pa3el «<HeTeOPeTHIeCKOii» KHU-

ru. B meit He ObLTO HUKAKHUX OOIIHAX MOCTPOEHHIA, & TMPOCTO OMUCHIBAINCH JIBE KOH-

KpPEeTHbIE «KOMAaHIHbIX BI)ICOTI)D).37

37¢ IpoGIEMON «TEOPETUIHOCTH /HETEOPETHIHOCTHY TEOPHHU IPEACTABJICHUH GECKOHETHOMED-
HBIX TPYINI CTOJKHYJIACHh CAeAyIomasa «BonHay wuccaenosareneit (A. A. Kupumnos, U. M. Tens-
darx, M. . T'paes, A. M. Bepmuk, P. C. Ucmarnnos) B Hauane 70-x rogos. HaunHaTh paccyx-
JIeHWe CJOBAMHU <«BO3bMEM MPOM3BOIALHYIO Tpymmy Jlu» wmoxuo. Ho mocne CioB «BO3bMEM MPO-
M3BOJIBHYI0 OECKOHETHOMEPHYIO TPYIILy> CJOBO «TOLJA» IOBHCAET B BO3Ayxe (Jajblie CKa3aTh
HUYErO HeJb3sl, KAK HU yTO4YHsAH onpegesnenue). MOXKHO CKa3aTb, <BO3bMEM IPYLILy [IETE/IbY WK
«Bo3pMmeM (G, K)-napy Ompmanckoro» (HO U Te M JPYIHeE, [I0-CYI[eCTBY, ABJSIOTCS dJIEMEHTaAMI
cnuckos). Boobme rosops (HO He Bcerga), puckoBana Qpasa <BO3bMEM IIPOH3BOJIBHOE IPEACTAB-
Jlenre Takoi-1o (HazBaHHOM) rpynnsl G». BO3MOXKHOCTH CKa3aTh «TOI/a» OMSITH MOXKET He OKa-
3arbcst. B 70-80x rogax nmocreneHHO BoiPabaThIBAJIMCH OAX0AbI K IPEOJLOJIEHHIO STUX KAXKY IIUXCS
CTPAHHOCTEMN.

OKa3aJ10Ch, ITO IpPeACTaBIeHHs OECKOHEIHOMEPHBIX IPYII 00Pa3yIOT BIOJIHE CBA3HYIO KapTH-
HY, 9TO OJHU W T€ YK€ METOJbl W SIBJICHUS CBI3aHBI C BHEIIHE COBEPIIEHHO DA3HBIMH IPYNIAMU,
9TO Pa3Hble KIACCH TPYII HANPAMYIO CBA3AHBL MEXKIY COOOH M PAaCCMAaTpPUBATL MX €CTECTBEH-
Hee Bmecte. Ho sTa OOBLEKTHBHO CBsI3HAS KAPTHHA «OPraHH30BAHA» HE KAK <AKCHOMATHIECKAS
Teopusi» B ayxe H. Byp6axu. COOTBETCTBEHHO U «BXOZ» B IPEACTABJIEHUS OECKOHEYHOMEPHBIX
IPYII MOT ObITH JIMIIb HETEOPETHYECKUM (T.€. OCHOBAHHBIM HA IOIBITKE PEIIUTH YAAYHO YIraJaH-
HY KOHKDETHYIO 334a4y). Kak Mbl y2xe 06CyxKganmm, POBHO TaK 9TO M IPOH30ILIO.

JIro6ombiTHO, 9TO B COBETCKON IIKOJIE KIACCHYIECKON TEOPHH NPEACTABIECHUIN MEpeIieTaInCh
ABE TEHACHIIUU, <HETCOPETUYICCKAd> U «TeopeTuveCKasa», POAOHAYAJIbHUKAMU KOTOPBIX 6bIJ'II/I7
Kak MHe Kaxercs, . M. Deasdana u M. A. Haiimapk, ¢ 0HOR CTOPOHBI (KOI/[a CTaBKA JeJalach
Ha HAIIUCaHWE IMOHATHBIX W IPUTOAHBIX OJISd YTeHUA TEKCTOB, pa60Te B II0 BO3MOXKHOCTH KOHKDe-
TU3UPOBAHHBIX CUTyalUdAX U AeHcTBHAX mo aHasoruu), u E. B. JIeiukun (¢ pazpaBoTkoii obmux
MOAX0Z0B U YHUMDUIUDYIOTIeHi TeXHI/IKI/I) c apyroi. Ho renaeniiun neficTBUTEIBHO IIEPEIJIETAIACD,
Te K€ «OCHOBATEJIW» MOTJIH WHOT/IA BBHICTYIIATH M B MIPOTUBOIOJOXKHOM KAaIeCTBE, HIKAKOTO «IIPO-
TUBOpPEYUA» B 3TOM HET.

Kcraru, B 1964r npou3oren eme OJWH «BXOJI» B IPECTABIeHAs GECKOHETHOMEPHBIX DY,
a HMEHHO HOsIBUJIACh pabora Dsibmapa Toma, ONMCHLIBABIIAS BCE IEHTPAJILHBIE MMOJI0XKUTEILHO
onpeneseHHble (HYHKIUK HAa GECKOHEYHOH CHMMeTpUYecKodl rpynme (T. €., «3aX0[» TOXKe <«He
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Her, aBrop ¢ @enukcom AsiekcanaposudeM 3uakoM He ObL1. BecHoit 80 roga s —
CTYJIEHT-TIITUKYPCHAK — CHJIET Ha MOCJETHel MapTe Ha CIEIKYpPCe MO0 «KBAHTOBOM
Mexanuke». B mone 80 roma s 3amesn na xkadenpy TODPA*®, urober 3amars Bepesumy
oamH MaremaTudeckuii Borpoc. Cekperapiia cka3asa, ITO OH JBA TH HA34T yexas
u Oyzmer Juib B ceHTsOpe... B HOAOpe, pa3riasaasBas CTaThio ¢ «dusnyeckoit abpa-
Ka1abpoii», g coobpasui, uro (nHGbUHUTE3UMATIBHBIM) KBAAPATHIHBIM ONEPATOPAM
Bupacopo cooTBeTCTBYIOT IPYIIOBBIE OIEPATOPHI U ITO caMu (popMmyibl Bupacopo
nedopmupytores. 3°

2. «['PYIIIIA ABTOMOP®U3MOB KAHOHUYECKUX KOMMYTAIIMOHHBLIX
COOTHONIEHU»

31ech ommMCHIBAETCS KOHCTPYyKIms Bepe3uHa jist Tpynmnbl aBTOMOPGU3MOB Ka-
HOHMYECKAX KOMMYTAIMOHHBIX COOTHOINEeHWH. 1 He mpwBOXKY MOKA3aTEIHCTB, HO
MHE KarKeTCsi, 9TO ITOT PA3/IeJl MOXKHO PACCMATPUBATH KaK HAOOD yIPaKHEHU 10
GbyHIMOHAIILHOMY aHAJIASY.

2.1. Bo3zonHoe npocTpaHcTBo Poka ¢ KOHEUHBIM YHUCJIOM CTemeHeil CBo-
6oxap1. O603nauum 4epe3 A(z) mepy Jlebera na C™, HOpMUPOBAHHYIO CJIEUYIOLIUM
obpazom

d\(z)=7"" H dx; dy;, rie ; = Rezj, y; = Im 2;.

Bozonnoe npocrpancrso @oka F,, 310 npocrpancTso rosomopdubix dbyskimii f(2)
Ha C", yI0oBIe€TBOPSIONMX YCIOBUIO

/ £(2)2e 1 dA(2) < oc.

Bsenem B F,, ckansaproe nmpoussegerue mo popmyiie

(fo9) = | F@g(e T dAG).

2.1.1. Ilpenaoxenue. Pyrxyuu 6uda

k._ k k
Zr= 2,

TeopeTHUeCcKuiiy ). BrocsecTeim aTa TeopeMa 0Kasajgach BayKHOM M caMa 1o cebe, B KaK [IpeMeT
nns nonpaxkanus (cm. [128], [129], [28]). Kaskercs, nepsoil ceppe3noil peaxuueidl Ha Hee GbLIR
pa6orsl C. Crparuasl u . Bolikynecky 1975-1976rr, cM. [131].

38 Teopun dbysrmmit 1 HyHKIMOHATIBHOTO AHATH3A.

39Tak cay<maock, 9T0 MHOTO mo32Ke [97] 5 OKA3a/iCs <IPOJOJIKATETeM» BHIIICYIOMSIHYTOMH
3amerkn [19] 1978 roga. D10 3a6aBHO C TOYKH 3PEHHS BOIPOCA O <HEIETKUX 3aBUCHMOCTSX>, 00-
cyxpasiemcs Beie. Ha croxer 3amerku [19] Bropuuno «Beimany [N.Onpmanckuil u g B 1984,
peasbHOTO mepecedenus ¢ BepesuHsiM y Hac He Ob1I0 (HO 3aBECHEMOCTB OT crarbu Bepesmna [18]
OblLia IpsIMast), BHEIHE BCE BBIIVISIENO0 He TI0X0XKe; TaK YTO MBI JlayKe He 3aMEeTHIN BIM30CTH 9TUX
pabot. B 1995 rony Mbl HakoHer COGPAJIUCh 3Ty PabOTy «II0-9€JI0BEYECKU» HAIKMCATD, U B [IPOLIECCEe
9TOTO f BEPHYJICA K JaHHOMY Ipeamery. fl mMpOJBHHYJICS HACKOJIBKO MOT, HO JAJIbHUE €N BBI-
[JISAENH HEeLOCTHAKUMBIMHU. DTO ObLIa «PA3BUJIKAY, U 51 HABEDHIKA MOIIEN OBl B APYLYIO CTOPOHY..
Ho B. ®. MosyasOB cKa3aJy MHe, 4T0 Bepesun «nocuuTasa ¢popmyny llmanmepernss B Takoii-To u
TAKOH-TO cuTyaruu. ¢ MOHAI U3 HTOr0, ITO HEKOTOPBIH HHTErPaJI CINTAETCH, U, COOCTBEHHO, (DAKT
BBIYHCIMMOCTH HHTErpaja (a He OKOHYaTeabHass Gopmysa) ObLI s MeHs pemiatonieii nadopma-
nueit. Mensa npu 5ToM 103a0aBUJIO HAJIUYNE CTAPBIX YEJIOBEYECKHUX CJIEIOB B JAHHOW MECTHOCTH.

C Touykm 3peHus lawyer’a MOU MOCJIEIYIONIME CTAThU IO «sAapaM bepe3una» ot Bepe3una He
3aBUCHJIA. HO HEIIOHATHO, 9TO MOXKeT 3HAYUTH CJIOBO «HE3aBUCHUMOCTBhY», KOT1a BCe MOXKET pellaThb
06pBLIBOK Gpassl (B UHBIX CHUTYAIUAX 5 9TO MHOrO pa3 Habionaa u Ha cebe, U Ha JAPYTUX ).
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ede k; =0, 1,2, ..., obpasyrom opmozonarvruti basuc e F,, npuyem
k Enp2 _
27 oz || = kel kgl

2.1.2. Teopema. IIpocmparncmeo F,, asasemcs eurvbepmosoim npocmpancmeom
(m.e, ono noano). Hnvimu cao6amu, NepeceueHue npoCcmparcmen 20A0MOPHHLIT
dynxyut ¢ L? samxnymo 6 L2,

2.2. Ilpumep. 'ayccoBbl BeKTOpbI. Bo3bMmem dyHKIHIO

1
br(z) = exp{iszt}
rae T — cuMMeTpHUYHAs MaTPHIA.

2.2.3. Habaronenne. Bexmop b codepocumes 6 F,, moada u moavko mozda
xoeda | T| < 1

IIpocroe BbruncIEeHUE JaeT
(br, bg) = det [(1 —TsH)2,
HO3TOMY
(2.1) [br| = det(1 — TT*)~/*

2.3. Tak Ha3bIBaeMble «KOTepeHTHbIe cocTossHus ». [Liist a € C™ onpenenum
dyHKITIIO
©a(z) == exp{ E zja; }.
J

2.3.4. Teopema. /Jlas ao060t gynryuu f € F, eoinoaneno caedyrowee «6ocnpo-
u360dauee c60Ucmeos

(2.2) fa) = (f, ¢a)-

B gactuocTn,

(Par ) = exp{ D> _ b} = @a(b) = @i(a)..
2.4. Kak 3anmuchiBaTh OlepaTopbI?

2.4.5. Teopema. Jlo60t ozpanusennniii onepamop A 6 npocmpancmee F, mo-
arcem bvimb 3anucan 6 eude

(2.3) Af(z) = | K(z0) f(w)e " dA(w),

C’n.
20e K (z,1) — pynxyus, 2oromopdnas no z u awmuzosomopduas no u. Boaee mozo,
IMOM UHMELPAN ABAALMCA AOCONMOMHO cTodsuuMmcs Oas ecex [ € F .

WNubvu cjioBaMu, J11000# orpanuveHusbiii oneparop B F,, sBIseTCcs WHTErpasb-
HBIM OITEPATOPOM B OyKBaJHLHOM CMBICJIE 3TOTO CJIOBA.
st manHoro oneparopa A 06o3HaduM 4epes ) ero MaTpudHble KO3 PUIUEeHTh
B CTaHIAPTHOM Oasmce
Ckl -— <A2:k,zl>..
Torma sapo K 3amucbhiBaeTcsi B BHIE

_ 2k !
K(z,u) = ZC“EF'
o '
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ITocste 3TOrO TEOPEMA JIEKO IIPOBEPSIETCs (XOTS «IE€PECTAHOBKA» HECOOCTBHHOIO UH-
TErpUpOBaHUsl U CyMMUDPOBAaHUSA Dsijia TPeOyeT OlpeaeseHHOro 060CHOBAHUS).

Bosmoxkna gpyras To9Ka 3peHusi, a, IMEHHO, /[P0 MOYKET ObITh TAKKe 3AlUCAHO
dbopwmyoit
(2.4) K(a,b) = (App, 0a) = Agpp(a)..
Tenepn MbI TIOJTy4aeM 0ObsicHeHUe cxoaumocTu unrerpasia (2.3). B camom aese,

_ 2
(2.5) K(z,3) f(u) e "V d(u) = (£, Ap.),
Cn

T.€., HAII UHTErPAJ sABJISETCH CKaJsAPHbIM npousBeenneM yukuuit f, Ap, € F,,
a MOTOMY OH CXOIUTCs (B CHJLy OIPaHUIEHHOCTH OomepaTopa A, Mbl umeeM ¢, € F,,.

2.5. Kak nepemuoxarb oneparopsi? Ilycrs A, B — oneparopst B F,,, mycrs
K, L ux aapa,
Af(z) = | K(z) f(u)e "’ duda,
CTL

Bf(u) = / L(u,w) f(w) e 1w qu diw..
Torma sapo M wx mpoussenenus AB BbIYuCIseTCsS M0 00BIYHON (hopMmyTe

2
(2.6) M(z,w) = | K(z,7) Lu,@) e ™" d\(u)..
Cn

OTO MOHATHO, HO BCTAET BOIPOC O MEPECTAHOBKE MPEIEIOB MWHTErPDUPOBAHUS
cxomumocTu uaTerpana. OT 3Toro BOmpoca MOXKHO YATH, 3aMETHB, 9TO TOCTETHUI
HHTErpaJ (2.6) OISATD SIBJIETCH CKAJISAPHBIM Ipon3BeenneM (QpyHKIui

— * T 7
L(u,w) = B*py(u), K(z,u) = Ap,(u),

a MO3TOMY MHTErpaJl CXOAUTCHA.

2.6. BemeCTBeHHaSI CUMILJIEKTn4YeCKasd rpyiia. BeIHeCTBeHHaH CUMILJICK-

tudeckag rpymnmna Sp(2n,R) ectb rpymuna BemectBeHHbIX (n 4+ n) X (n + n)-marpuir

a b
h = (c J | ymoBaeTBOpsIOIIX yCNOBMIO

(2.7) h (01 é) nt = (01 (1])

(3nak ! o3Havaer TpaHcnoHupoBaHue). VHBIMU CJIOBAME, 3TH MATPHIIbI COXPAHAIOT

-1 0
Ham ymoGmo mepeitTn K KOMILTEKCHOM peann3aliuyd JaHHON TPYIIbI, & HMEHHO
BMECTO MAaTpHIlbl i paccMOTpeTh

1 /1 4
-1 o
(2.8) JhJ™Y, rtme J:= 7 (z 1) .

Mpbr mostyauM PYIINY MaTPHIl, UMEIOINX OJOYHYIO CTPYKTYDPY

(2.9 o= @ i) ,

rae 4epra 0003HAYAET MMO3JIEMEHTHOE KOMILIEKCHOE COIIpAZKeHue.

1
KOCOCHMMETpHUHYT0 OninHeitnyo dopmy {-, -} B R™ & R"™ ¢ marpuiei ( 0 )
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Omu, 10-TpeKHEMY, YIOBJIETBOPAIOT YCJIOBUIO cuMILIeKTHYHOCTH (2.7), ¢ Apyroi
CTOPOHBI, OHU Y/IOBJIETBOPAIOT TaK>Ke U YCJIOBHUIO

(2.10) g ((1) 01> g = ((1) 01> )

st auraresisi, HEMHOIO 3HAKOMOI'O C BEIIECTBEHHBIMH KJIACCUYECKUMU IPYyIiia-
MU, 3aMedy, 9TO

Sp(2n,R) =
= U(n,n) N Sp(2n,C) = U(n,n) N GL(2n,R) = Sp(2n, C) N GL(2n,R).

2.7. ®opmyna Bepesuna. «IIpeacraBienue Beitas». [lo cuvmmaexkTuae-
ckoit Mmarpurie (2.9) Mbl onpezenum oneparop B npocrpanctse ®oka F,, no dopmy-
Je

(2.11) W<$ g) () =
:/nexp{% (= ) (‘Iqu)__ll _‘gj@) <f;>}f(u) e 1u® g7 du..

3mech z, U — MATPHUIIBI-CTPOKH,
z:(z1 zn), ﬂ:(ﬂl ﬂn)..

CoOOTBETCTBEHHO B IOKA3aTEIe SKCIOHEHTHI CTOUT KBaJApaTUIHOE BbIpazKe€Hue OT z2,

u.
Ormernm Takxke, uro ¢ Beerma obpaTuM, 3TO JIETKO BhiBOauTCs u3 (2.10).

2.7.6. Teopema. a) Onepamopo. W (-) yrumaphs, ¢ mowHocmuio 0o CKaAAPHO20
MHOHCUMENA, MOYHEE YHUMAPHBL ONEPATMOPDL

det(&*®) /4 @ i) .

a) Onepamopw, W (-) obpasyrom npoexmuesnoe npedcmasaenue 2pynno, Sp(2n, R),
mounee

d, T, Oy Wy\

:det(1+‘1>1_1\111‘1/2(1>2_1)UQW((& ;ﬁ) : @z iﬁ))

Koub ckopo Teopema chopmymnpoBaHa, OHA JIETKO IIPOBEPSIETCs «B JT0O» mepe-
MHOXKEHUEM OIMEPATOPOB.

2.8. IlenrpanbHbie pacimpenns. [lycts G — HekoTopas rpymnna, A — abesesa
rpymma. [Tonpobyem BBecTn Ha MHOXKecTBe G X A rpynmnoBoit 3axoH 1o (opmyJie

(91,a1) 0 (g2,a2) = (glgg,al saz - 0(91792))7

e ¢ — dyuknusg G X G — A. UTo0ObI 3T0 yMHOMXKEHHE OBLIO aCCOIMATHBHO, HYKHO
BBITIOTHEHIE TOXK/IECTBA,

(2.13) c(91,92) - c(9192,93) = (g1, g293) - ¢(g2, g3)--
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[Tomyuennast Takum 00Opa30M TPYINA HA3BIBACTCS UEHMPAALHOIM PACULUDPEHUEM
rpyunst G, a dyskuus ¢+, ), yaosiaerpopsomas (2.13) 2-xoyukaom (noapobuee
cM.[73]).

Hamnpuwmep, dynkrmsio

¢:Sp(2n,R) x Sp(2n,R) — C*,

3a/anHas popmyutoit
(2.14) c(g1,g2) = det(1 + &7 U Wby t)~1/2
(oHa mosiBasizack BhIIE B Gopmyse (2.12) apasgercsa 2-konukioM. Tonkocts dop-
MYJIBI COCTOMT B TOM, UTO

(@700 <1,  ||T®; | < 1.
D10 HECI0KHO npoBepuTh ¢ nomorpio (2.10). CuexosaresbHo,

1Py 0 Ta®y | < 1,

[O9TOMY Mbl MOXKEM M3BJIeYb KBaJPaTHbI KopeHb B (2.14), passiaras B CreleHHON
pan,

(14+A)V2=1-

2 8

a 3aTe€M yzKe IIOCHUTAThb OHpe,ILeI[I/ITeJ'Ib.41

Ormeuy, uro (2.14) MOXKHO 3anKCATH B CJEAYIONIEM BUJIE

_ 1\ —1/2
c(gr,92) = det(cbl 1<I>34>2 1) / ,

rae $3 — coorBercTByIONMiT OJI0K MATPHUILI g3 ‘= ¢1g2. B Takoit dhopme ToxKIe-
crBo (2.13) craHoBuTCcs OYeBUAHBIM. B camom mese, miid g1, go, JexKamux BOsiu3u
€IMHUTIBI, MBI MOXKEM 3aIUCATDH

—1/2
det (@;1q>3q>51) = det ®/% . det @, /2 - det dL/

Hasee B (2.13) Bce COMHOXKHUTEN COKPAIIAIOTCS.

Yro6bI «yHTH» W3 OKPECTHOCTH €INHUIIBI, MBI CCHIJIAEMCS HA, AHAJIMTHYECKOE TTPO-
JIOJIZKEHUE.

3AMEYAHUE. B Gosiee obiiem konrekcre [18] ecrecTBEeHHO HALMCATH CJIE/LYyTO-
Uil «aJIUTUBHBINY KOUUKJ (T.€., Ipymna A W3 ONpeNe/IeHus Tenepb ABJIseTcs
agnurusHOi rpynmoii C)

¢ (g1,92) = tr In( @705 )
Torma mam mpe)XHU «MYJUTUIIINKATUBEBIN» KOIWKJI ¢ BHIPAYKAETCA depe3 ¢* o
dopmyite
1 *
c(g1,92) = eXP{—§C (91,92)}

2.9. IIpocrpancrBo Poka. Ilepexon k mpegesty npu n — oo. Paccmor-
pum Bioxenwue J, : F,, — F, 1, koropoe kaxoit Gyukumuf(z1,...,2,) CTaBUT B
COOTBETCTBHE €€ CaMy

Inf(z1, s 20, 2ne1) = f(21, - 2n)--

4OHuxe C* o6ozHauaer MYJIbTUINIMKATHBHYIO I'PDYIIY KOMILIEKCHBIX HHCEJ.
1Ecau e MBI CHava/la HOCUNTAEM ONPEETHTEb, TO MEl HE CMOMEM BHGPATH NpaBHIbHEL
3HAK [IPU U3BJIEYEHUN KODH:I.
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2.9.7. Ilpeanoxxenue. Baoowcenue F,, asasemca usomempued.
Teneps MBI MOYKEM PACCMOTPETH DECKOHEUHYIO IETIOYKY BJIOYKEHUI
o= Fy,=2>F,—-F, 41— ...,

paccmorpers obbeaunenne Bcex npocrpancrs F, m monosauth ero. Ilomydennoe
TaKUM CITOCOOOM TMILOEPTOBO MPOCTPaHCTBO F oo 1 ecTh mpocrpancTBo Poka.
Harmma coremytorast mesib — ¢aenarh mpocTpancTBo F o «ocsa3aembiMs. Mbr 0101~
JIeM K 9TOMY BOIIPOCY C JBYX CTOPOH.
O603naunm depe3 k mpou3BOIBHYIO OCIEI0BATETEHOCTD

k:= (kl, kg, kg,. . .),

rie k;-HeoTpuIaTembHBIE Tesble 9ncaa, npudeM k; = 0 Ipu 10CTaTOIHO GOMBIINX
j. O6o3nasmM wepes X ogrounen
K= H zf
i

Kaxkaprit Takoit OHOYIEH JIE2KUT B HEKOTOPOM TpocTpaHcTBe F,, a mosromy u B
F o, conepxkairem Bce F,,.

B urTore MBI OTydaeM, 9TO BEKTOPBI zX 06pa3yioT OpTOrOHATBHEIH (HEHOPMEPO-
Bauublii) 6azuc B Fo,. Coorsercreenno moboit Bekrop h € F o, pasnaraercs B psj
Mo 3TOMY 0a3ucy

(2.15) h=>) az*
k

2.9.8. IIpennoxkenue. Pad (2.15) cxodumcs daa ecex z € ly. Boaee mozo, on
Ccxodumcsa aOCOAIMHO U PABHOMEPHO HA A0OOM wWape KonewHoz0 paduyca 6 {o

To ectb, MBI TTOTy9aeM, 9TO MPOCTPAHCTBO F o, MOKET OBITH MPOUHTEPIIPETUPO-
BAHO KaK IPOCTPAHCTBO TOJOMOPQHBIX (DYHKIIHH OT OECKOHEIHOIO 9HC/Ia IEPEMEH-
HBIX.

Yr00bI JTydIlie TOHITH TO, B3TJISHEM HA BOIIPOC C APYTOil CTOpOHBI. Paccmorpum

BeKTOp a = (a1, as, . .. ) w3 mpoctpanctsa fy (T.e., Y |a;|> < 00). O6oznaunm alNl .=
(ai,...,ayn) € CN. PaccMoTpuM BEeKTOpPBI
©qalN] € Fn..

Jlerko BumeTh, 9TO ITA MOCIEIOBATENBHOCTD dyHIameHTanbHa B Foo, a mosromy
CXOJINTCsI K HEKOTOPOMY BeKTOpYy ¢, € F . Temeps njs mpom3BoIbHOIO BEKTOPA
h € F o, onpenenum pysrnuo Ha o 10 Gopmysie

fn(2) = (h,pz)F. -
Ora dyukuus u ecrb cymma pszga (2.15).

2.9.9. HaGuarogeuue. Mo, MOdHCEM DACCMATNPUBETNG GYHKUUY U3 TPOCTIPAH-
cmea F o, kax «2oromopdmvies dynxyuu na lo. Boenpouseodawee ceoticmeo (2.2)
ocmaemcs 8 cude.

2.10. IIpumep. I'ayccoBbI BEKTOPHI.

2.10.10. IIpenmoxkeuune. Pynryus

br(z) := exp{ %szt}
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codeporcumen 6 Foo mozda u moavko mozda, woeda |T|| < 1 u T — onepamop
Tuavbepma—Illmudma.

Hamomuwm, ato omeparop A B rujibOEPTOBOM MPOCTPAHCTBE SIBJISIETCS OMEPa-
topom ['mimsbepra—Illmuara, €ciu OH yIOBIETBOPSET CIEAYIONIUM SKBUBAJICHTHBIM
YCIIOBUASM

— CymMMa KBaJIpaTOB MATPUYHBIX JIEMEHTOB CXOAUTCH, Y. |aj|? < 00;
— A KOMIAKTeH U CyMMa cOOCTBEHHbIX unces A* A cxomurcs.

Y066l TPOBEPUTDH HOC/IETHEE MPEIJIOKEHUE, [TOCTATOIHO IMIPUMEHUTH (POPMYITy
(2.1) u, eciu HYKHO, TIOCMOTPETH YIeOHUK (DYHKITMOHATLHOTO aHAIN3A.

2.11. Kak Temepb paborats c omeparopamu? Tak xe. O0 mHTErpasax B
dbopmymax (2.6), (2.5) mpome 3a66THY? 1 MOHMMATL UX KaK CHMBOJIBL. SIApo ore-
paropa BBOIUTCA Tenepb Kak (2.4). ®opmynsr (2.6) u (2.5) moHMMAIOTCH KaK CKa-
JIIPHBIE TIPOU3BEICHUS.

2.12. «I'pynma aBTroMOopdn3MOB KAHOHUYECKNX KOMMYTAITMOHHBIX CO-
orHorenuii» SpU. Hama cienyrormiast 1e1b — MOCTPOUTh AHAJIOT TPEICTABICHUST
Beiins.

Tenepnb MbI paccMarpuBaeM MaTpUilbl pasMepa (0o + 00) X (0o + 00), UMeIoumx

[
OJIOYHYIO CTPYKTYPY g = (\IJ <I>> KOTOPBIE OrPAHUYIEHBI U OOPATUMBI B OOBITHOM

cMbiciie (Kak oneparopbl B fo @ f), YIOBIETBOPSIOT TOMY K€ COOTHOIIEHUIO CHUM-
mektuanocru (2.7). Ho rakas rpyiina CIUIIKOM BejiuKa, npejcras/ienue Beiiis na
Hel He OIIpe/IeIeHO, U BOOOIIE YHUTAPHBIX IIPE/ICTABIEHIE y HEe HeT.

Mb1 paccmorpum Menblryio rpyiy SpU(co) Marpul TOro e Buzia, yI0BJIETBO-
PAIOUX JOIOJHUTEbHOMY YCA0BUIO

— 60k ¥ gsistercst omeparopoM ['manbepra—IIImuara.

2.13. ®opmysia Bepesuna erme pas. Ha rpynme SpU mbl onpemeaum mpe-
crasjierne Beitnsa Toit xxe dopmyioii, 9TO U BbIIIIE.

2.13.11. Teopema. Teopema 2.7.6 ocmaemcsa 6 cuse.

JLJ1st 9TOTO HY’KHO BBIYUC/IUTH CKAJISPHBIE MPOU3BEIEHUS T'ayCCOBBIX BEKTOPOB.
D10 X0poiiee yrnpaxkKHeHue no (pyHKIHOHATHHOMY AHAIU3Y JIJIsi TPEThEro Kypca.

2.14. BayeM HYKHO T'IJIbOEPT—IIMUATOBCKOE ycJioBme. HyxxkHo mocmot-
perb Ha (popMyJly, 3aaI0LLY O [peacTaBieHne Beilis u nuHTrepruperanuo HHTerpaJib-
HBIX orrepaTopos B Bue (2.5). Ilycrs K (2, W) — siApo OrpaHWYeHHOrO HHTErPAIHLHOTO
oneparopa. Torga dbyuxmus K(z,u) npu a000M (DUKCUPOBAHHOM 2 JOJIXKHA OBITH
371eMeHTOM TpocTpancTBa F . B Hamem ciaydae Bce Takme dbyHKIINU UMEIOT BUT,

exp{—%utb_l‘llut + uat}

Orcroma crenyet, aro ® 1 asngerca onepaTopoM ['mmpbepra—IlIMuara, a gaibime
u3 ycnopus (2.10) sierko BbiBogurcst, uro W — roxke oneparop I'miubsbepra—IIIvuzara.

2.15. Ilouemy F,, — mpocTpancTBo Poka? ¢ Ham€I0Ch, ITO BCE CKA3aHHOE
OYeHb MTPOCTO, HO TIPOCTOTA OOMAHUYNBA, TIOTOMY UTO MO/, Hee Bee ObLI0 "momorHamno" .
Otmedy, 9TO C HAYIHO-UCTOPUUIECKON TOYKW 3pEeHHs 9TO ObLI CTPAHHBINA CJIydai,

12X orst ux MOKHO MIPOMHTEPIPETUPOBATH KaK HACTOSINE UHTETDAJIBI.
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KOT/[a CHAYAJIa, MTOSBUJINCH OECKOHETHOMEDPHBIE KOHCTPYKIINY, a TOTOM CTaJjI0 SICHO,
YTO OHU COMEPIKATENbHBL I B KOHETHOMEPHOM CaIydae Toxe. 344
IIpocrpancrBo Poka M3HATATLHO OMPEIETAIOCH UM CAMUM KAK MPAMAas CyMMa

BCEX CHMMETpHUecKuX creneneii S™ (H ) HeKoTOporo rusikGeproBa npocrpancrea H.
F(H) := P s™(H)
m>=0

B o6cy:xmaemoit HaMu MOIeIN TMPOCTPAHCTBO S™ MPOCTO COCTOUT U3 OJHOPOIHBIX
MHOTOYJIEHOB crenenu 1m. T.e. Hame mpocTpanctBo F o, meficTBUTEIHLHO COBIAIAET
¢ npoctpancTtBoM Doka.

Nurepecno, 910 006Cy XK aeMast TOTOMOPQHAS MOIETb IPH BCEH ee MPOCTOTe OBLIA
obuapyzxkena Jininb depe3 30 jer mocse crareit B. A. @oka.

3. «I'PYIIIIA ABTOMOP®M3MOB KAHOHUYECKUNX AHTUKOMMYTAIIMOHHBIX
COOTHOUIEHU »

Dror pasgen npeacrapiaser u3 cebsa ynpaskHeHUe M0 JUHEHHON anrebpe, mocre-
neHHo nepexosieil B dbyukuuonanbublii ananus. Teopema 3.10.5 (cm. [96]), onna-
KO, He OUeBHUIHA (WJIM g HE yMEIO ee JeJaTh 0ueBuIHOM). B mocieanem pasmene Mbl
OPEIIOJIAraéM HEKOTOPOe 3HAKOMCTBO C CyIEepMaTeMaTUKOIA.

3.1. I'paccmanoBa asnredpa. Mbr paccmarpusaem aiaredpy A, ¢ obpaz3yommumu
&1, &, ..., &, M COOTHOMEHAAMN

&k = —&&i-
B wactHoCTH, '512' = 0. Jlerko Buzgeth, uto dim A,, = 2", a OIHOUIEHBI
(3.1) Eiy - Eips e i1 < ig < -+ < I..
obpasyior 6a3uc B A,,.

Mbr BBeZieM cKasisipHOE mpousBejienue B A, MOJIOKUB, 9TO 3TU OJHOUIEHBI CO-
CTaBJIAIOT OPTOHOPMHUPOBAHHDIN 0a3uc B A,,.

3.2. Unrerpan Bepesuna. Nnrerpan Bepe3una

/ £(6) dé = / FEre ) dEn dbns ... dEy

OIpeIesseTcs KaK JUHEHHBIH (pyHKmuonaa Ha A, 33 IaHHbIH KaK

/§1§2~~~§ndf1dfz o déy =1

Nurerpan or ocranpubix oxuo4dneHos (3.1) pasen 0.

3.3. Unrerpan Bepe3suHna mo rayccosoil mepe. Beegem nomosHUTETHHBII
HAbOP AaHTUKOMMYTHPYIOIIUX ITEPEMEHHbIX &1, .., &,

gigj = —gjgm gifj ==&

43HpHBe;:LeHHLn‘/’1 BBIIIIE IIOJXOJ He IPOsICHSAET NPOUCKOXKAeHHe caMoil popmysnsl (2.11), mo sro-
My I[OBOJY IIPOIE BCEro MOCMOTpeThb caMy KHu2KKy. Ho yxxe 3nas dopmyny Bepesumna, MOXKHO
[IOCMOTPEThb Ha JeJsio Ho-ApyroMy u (Kak Koria-To jgaBHo npejioxuian [ M. Oubmanckuit u
P. Xay) paccMOTPeTh MOIYyTPYIIY HPOU3BOJIBHEIX OHEPATOPOB C TayCCOBBIME SAPAMHU, B KOTOPO
COBCTBEHHO CUMILIEKTHYECKAs PYIIA COCTaBIsIeT HeBOIbIILYI0 YacThb, cM. [96], [107].

44ELue OIHO JIIOOOIBITHOE 0BCTOSATEILCTBO, BUTUMOe u3ajeka. [lapabonndeckoe HHAYITUPOBA-
HUe He «padoTaer» s OECKOHEYHOMEPHBIX KIACCHIeCKUX rpyrn. OObIYHOe YHUTAPHOE HHIYIIH-
poBanHue B xyxe Makku (cM. [73]) mose3H0, HO €ro BO3ZMOYKHOCTH OTPAHMYEHBI.
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Mpbr 0603Ha9UM
d¢ d€ := d&, dgl Lo dEy, dzn..
Ham unTepecHbl nHTErpaJibl BUIA

/ F@) g(€) e~ T de dE..

Jlerko BumeTH, 4TO

/(H@figki) e X6 dgdE = 1.

NMuTterpan ot octaabHbIX MOHOMOB paBeH 0. Hampuwmep,
/529529531531 d¢ dg =1, /529529531 dede =0

3.4. Kak nmcarts omneparopsbi? Ilycts 7, 77 — emie ogua HabOP aHTHKOMMY TH-
PYIOIIUX [EPEMEHHBIX.

3.4.1. Ha6monenune. /6ot onepamop A 6 A, moosicem 6vims 3anucar 6 sude

Af(E) = / K(&,7) f(n) e dydy..

ITpocro ko3 dunmentsr MHOrouwnena K (£,7) ABIMIOTCI MATPUYHBIMU JIEMEH-
Tamu oreparopa A B craHgapTHOM Gasuce.

3.5. OproroHasbHas rpynmna. Msr obo3naunm depe3 O(2n,C) rpynmy Kowm-

A B
IeKCHBIX (n + n) X (n + n)-mMarpur g = ( c D)’ YZOBJIETBOPSIIONIAX yCIOBHIO

(8 9o- 0 2)

Yepes SO(2n,C) mbl o603Hauaem noxarpyumny B rpynine O(2n,C), cocrosulyio u3
marpull ¢ onpezesuresem 1. Mpr takzxe pacemarpusaem rpyiity O(2n, R), koropyio
MBI pean3yeM Kak TPYyTIy MATPHUI] BAIA

(P ¥
g__ﬁga

Y/IOBJIETBODSIIONINX TOMY ¥Ke ycIoBuio (3.2).

3.6. Cuunopuoe upegcrasienne rpynnbt SO(2n,C). g oproroHaibHOi
MATPUIBI

A B
g= (C’ D) € 50(2n,C)
MBI OmIpeaenumM omeparop B A, mo dpopmyse
. (A B
(4 B) 10 -
1 B BDfl _thl o
= /eXp{§ (f 77) ( D1 ch) (f])}f(n)@ K dndﬁt“
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Ota dopMmyia OnpeeeHa JUIh Ha OTKPBITOM MJIOTHOM MHOXKecTBe det D # 0 B
SO(2n,C).*

3.6.2. Teopema. Onepamopw spin(g) obpasyrom npoexmuenoe npedcmasaenue
epynno, SO(2n, C). Tounee

spin(g ) spin(gs) = det(1 + Dl_lClBgDz_l)l/Qspin(glgg)..
3.6.3. Teopema. Onepamopoi

"x,/ (p \I’ L 1/2 e @ \IJ
spin (—\I/ <I>> := det(P) spin (—\Il <I>>

obpasyrom ynumaproe npoexmusroe npedcmasaerue epynno, SO(2n, R).

3.7. Pepmuonnoe mnpoctpaHcTBo Poka. /IBe Tomosiormm. Paccmorpum

OEeCKOHEUHBII HADOP IPACCMAHOBBIX MEPEMEHHBIX &1, £o, . . . . PaccMoTpum juHeitHOe
TIPOCTPAHCTBO, B KOTOPOM OJTHOYJIEHBI
(33) €i1€i2 cee gim rae il < Z.Q <--- < Zk

obpazyitor basuc.

Oupesesium rrsib0EPTOBO MPOCTPAHCTBO Ao KAK MPOCTPAHCTBO, B KOTOPOM O/I-
HOWIeHbI (3.3) 00pa3yoT OPTOHOPMUPOBAHHBIN 0Aa3UC. DTO MPOCTPAHCTBO HA3HIBA-
ercs gepmuorrbvim npocmparcmeom Doxa.

Yepes A’;o MbI 0003HAYNM ITOAIIPOCTPAHCTBO B Ao, TTOPOKICHHOE OA3UCHBIMU
Bekropamu (3.3) crenenu k. JIio6oit BekTop f U3 Ao PACKIAABIBACTCS B CYyMMY

(3.4) FO =D fr®),  rme fre Ak
k=0

Mper ob60o3HauuM gepe3 Lo, TPOCTPAHCTBO, COCTOSIIEE U3 BCeX BEKTOPOB f € A,
YJIOBJIETBOPSIIONIUX yCJIOBHIO

Jaa mobozo C cyuwecmeyem nocmosnnas A, makaa wmol|fi]| < A-e k..

DTO MPOCTPAHCTBO CHAOXKEHO CEMENCTBOM TOIyHOPM
Iflle = sup el Sl

Baskubiii (kaskercsi, He cOBCeM OueBHIHBIN) mpumep dyHkmmu f € L4, 3TO

exp{z aj£2j§2j+1}, e Z la;]? < oo..

3.8. I'pynna aBTOMOP(dU3IMOB KaHOHMYECKHX AHTHMKOMMY TalliIOHHBIX
cooTHoIeHn#. Tenepb MBI XOTHM TIOCTPOUTH OECKOHETHOMEPHBII aHAJIOT CITAHOD-
HOTO NPEICTABICHNS.

CHagamna paccMOTPHM TIOHYTO GECKOHEYHOMEPHYTO BEIIECTBEHHYIO OPTOTOHAIb-
Hyto rpyuiry. Ona cocrout u3 60YHBIX MaTpul, g pazmepa (0o + 00) X (0o + 00),
KOTOpbIE

(% 5)
— MMEIOT CTPYKTYPY § = | _ g )5

— Y/IOBJIETBODPSIOT YCJIOBUIO OPTOrOHAIBHOCTHU (3.2);

— OrpaHUYeHbI U 0OpATHMBI B £o P fo;

45Ha apyroit komnorente rpymnsl O(2n, C) 6ok D Becerga e o6parum. B cuMILIIeKTHIeCKOM
cay4gae (cM. Bbimie), 610k ® ofpatum Beerza.
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CrmHOpHOE MpECTAB/IEHNE HA ITOI IPyNIe HE OMPEIETIEHO.

CuoBa (kak ¥ B GO30HHOM CiIy4ae) Mbl PDACCMOTPHM MEHBIIYIO HOAIPYIILY, —
0603uauum ee yepes OU(oco) — cocrosiinyo u3 Marpuil, i KOTopbix ¥ sBiisercs
omeparopom I'mawsbepra—IlIvmuara.

3.9. Kommnekcudukanusa rpynnsl OU(co). Kpome Toro, BBemem Geckoned-
HOMEPHBII aHAJIOr KOMIIJIEKCHOM OPTOTrOHAJIBHON I'DYIIIBL.
O6o3naunm yepes OGL(00) rpyuy mMarpur

(A B
g_OD7

KOTOpbIE OPTOrOHAIBHBI B CMbICIE (3.2), OrpaHudYeHHbl U 00paTuMbl B {5 @ fo u
YIOBJIETBOPSIIOT YCJIOBUIO:
— B, C — oneparopsr 'mibbepra—IIImuara.

3.10. CrimHOpHOE IIpeJicTaBJIEHUE.
3.10.4. Teopema. Onepamopoi
spin(g) := det(®®")!/*spin(g)

3adarom ynumaproe npoexmuenoe npedcmasaenue 2pynno, OU(co) 6 2uabbepmo-
som epmuorrom npocmparcmee Poxa Aoy .

3.10.5. Teopema. Onepamopv, spin(g) sadarom npoexmushoe npedcmasaerue
epynno. OGL(00) 6 depmuornom nosunopmuposanmom npocmparcmee Poka Lo,

SAMEYAHUE. CTporo roBopsi, B 000X CIydasx HAH (HGOPMYJIBI JAIOT BO3MOXK-
HOCTB 33]aTh IPEICTABIEHNUE JIUIb HA CBI3HON KOMIOHEHTe rpynmnbl. [Ipomomkenne
JKe Ha BCIO TPYIINY CTOUT HEOOBINUX YCUIUH, HO MHOTHUX CJIOB.

4. HEKOTOPBHIE TEOPETUKO-IIPE/ICTABJIEHYECKUE MPUTOKEHUS

31ech MBI 00CYKIaeM HEKOTODBIE TPUJIOXKEHUs TIpeAcTaBienns Beiiis u 6ecko-
HEYHOMEPHOTO CIIPWHOPHOTO TIPECTABIEHNS K TEOPUN TIPEICTABICHUIA.

Brpouem, HAa3bIBATH /I 9TO CJAOBOM «TEOpPWS TMPEACTABICHUIT> WM KaK-HUOYIH
ere — Bompoc BKycoBoii. Hampumep, koucTpykiuu 1. 4.1 u 4.3 Brosine momysisp-
Hbl B MarTdusuke, KOHCTPYKius 4.4 OT9acTr OTHOCUTCH K TITA-(PYyHKIUAM U aB-
ToMopdHbIM hopmam, 4.5 — OUeBUAHBIN CcymepaHanns, a 4.6 — cmocod mocTpoeHust
KOH(POPMHBIX TEOPHUil TOJIS.

B mepBbBIX Tpex myHKTaX MBI TAKKe MOKaXKeM BaXKHOCTH [ mbbepT—IIIMuaToBCKOrO
yCJIOBHsI, 32 KOTOpOoe «mia 6opsday B 1959-65rr

4.1. Ilpumep mpeacTaBjeHUd TPYIIIbl JuddeoMmopPuU3IMoOB OKPYKHO-
ctu co crapmmm Becom. O6o3naudum uepe3 Diff rpynny auddeomopduzmon
OKPY>KHOCTH, COXPAHSAIOMUX opueHTanuio. Hama meas — Baoxuth Diff B rpymnmy
SpU.

Paccymorpum rums6epToBo mpocTpancTBo H, coctositiiee n3 GyHKIHR f HA OKPY K-

HOCTH C HYJIEBBIM CPEIHUM,
2m

fl@)dp =0
CO CK&HﬂpHBIM HpOI/ISBeﬂeHI/IeM

oy =-1 [Tufin(£50) 1001 dpa.

™
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MozkeT, mpusTHEE 3amucarh ero B hopme
1

(e MY = — .5 ..
In|

Hamnee Mbr pazbuBaeM Hallle THILOEPTOBO MTPOCTPAHCTBO B MPSAMYIO CYMMY JABYX,

" ik

omno, H, cocront dynkmuii ), . cxe'™?, Tomomopdno TPOJIOJIKUMBIX BHY TP
C/IMHIIHOTO KpyTa, a apyroe, H_ — u3 dynkmmit Y, cxe™*?, romomopdro npo-
JTOJIZKIMBIX BO BHEITHOCTH €IWHUIHOTO KPYTa.

Hakonerr, Mbl BBeeM GHJIMHEHYIO KOCOCUMMETPUYIECKYIO (CUMILIEKTUYECKYIO)

dopmy Ha H Kak

{f.g} = O%f(w) [ / ") dw] do..

TakuM 06pa30oM, MBI IOJIYYNIA CTPYKTYPY, OMUCAHHYIO BHITE B 11.2.12, 8 WMEHHO
IUIBOEPTOBO TTPOCTPAHCTBO CHAOKEHHOE KOCOCUMMETPUIHOM OMInHeHo! (hopmoit
W PA3JI0XKEHNEM B TIPSMYIO CyMMy IBYX MOATPOCTPAHCTB. COOTBETCTBEHHO, MBI MMe-
em u rpynny SpU(H) sroro ruibbeproBa npocrpancrsa H.

IMycrs g € Diff — quddeomopdusm okpyzxuoctu. Pacemorpum oueparop T'(q) B
npocrpanctee H, 3amannoii (hopmyioit

T(q) f() = f (a(p)) d'(¢)--
4.1.1. Teopema. T(q) € SpU(H).

3mech MecTo, B caMoM Jiesie Tpedyroiiee mposepku, — «ycyiosue ['mibbepra—IIImuaras.
IIpome Bcero paccmorpersb npeodbpazoBanue I'mianbepra

Ife)= /027r Ctg(@;iw) fp)do,

KOTOPOE MMEeT COOCTBEHHBbIE 3HAadeHusi +i Ha mommpocTpaHcTtBax H.y. Jlanee Ha-
10 ybeaurbest, uro kommyrarop [1(q), I] siBiisercs HHTErPAJILHBIM OLEPATOPOM C
GECKOHEYHOMEPHDBIM IJIAJIKUM SIZPOM.

Tenepb MbI MOXKEM OTPAHUYUTH TpeicTapienne Bejins rpynnsr SpU(H) Ha moa-
rpynmy Diff u nmony4uTs yHuTrapHoe mpoekTuBHOe npescraBienne rpymnst Diff.

OTO U ecTh KOHCTPYKIWs MHOIEX aBTOPoB ocenn 1980 rosga, o KOTOPO# s mucas
B 1.1.13. Ha yposue asrebpsbt Jlu — 310 koncrpykuus Bupacopo 1970 (tounee, sra
KOHCTYKIMs ObLIa MOHATA YKE KaK «peakiusa» Ha CTaTbio Bupacopo).

4.2. Ilpumep. Vcnosb3oBaHnue KBATEPHUOHHON cTPYKTYpbI. CHAYAIA MBI
IepecKazkeM JIPyTUMU C/I0BAMU PeaIu3alldio BEIeCTBEHHON OPTOrOHAJIbHOI Irpym-

® v
bt O(2n,R) B BHJIe KOMIJIEKCHBIX MATPHIL ( >

-v o
MpbI paccMOTPUM CTAHIAPTHOE KOMILIEKCHOE eBKJIMIOBO mpocrpancreo C™ co
CTaHJAPTHBIM 0A3UCOM €1, . .., e, u rpyniy O(2n, R) BeuecTBeHHO-TMHEHHBIX Op-
TOTOHATBHBIX OMEPATOPOB B HEM.
Jlajiee pacCMOTPHUM BEINECTBEHHLIA 0a3uc ey, ..., €,, f1:=1ie1, ..., fn :=ie, B
C™ u nepeiinem K HOBoMy Hasucy
er+ift, ..., entifn,er —ifi, .., en —ifn.

¢ U
Torma MBI 1 TOJIyYrM MATPHUIIHI BHIA % 3
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Tenepb MLI PacCMOTPHM TPOCTPaHCTBO L2 (GyHKIM Ha OKPYKHOCTH U MOJIPO-
crpancTBO L?— B Hem, cocrosinee U3 W3 HEUETHbIX (ByHKIHH f,

flo+m)=—f(p).

Janee, dbukcupyeM BEIECTBEHHOE S W PACCMOTPUM WHTErPAJILHBIN OMepaTop B
L, , 3amannbnii hopmyion

1 27
Jsf(p) = m/o

4.2.2. Teopema. a) Onepamop Js anmuauneen, m.e.
Jsif = —idsf

b) Onepamop Js — ynumapnod,

c) J?=—1.

sin(p — 1) sgnsin(p — ) f(¢) dy

‘—l—is

HeoueBuunbt BbickasbiBanus b), ¢); 4r00bl UX IPOBEPUTH HYKHO BbIYUCIUTD J; f
ans f(p) = el2n e,

CdopMynupoBaHHAas TEOpeMa O3Ha4YaeT, 9T0 L2 IpeBpalleHo HAMH B KBATEPHU-
OHHOE I'1JIbOEPTOBO LIPOCTPAHCTBO, yMHOXKEHUSE HA KBATEPHUOHDL CYTh (BELIECTBEHHO-
JITHEAHBIE) ONepPaTOpPhI

a+ Bi+vyJs + 6ids, e a, B, 7, d € R..

MbrI ckazkeM, 9TO OIepaTop sBJISeTCH KBATEPHUOHHO YHUTAPHBIM, €CJIH OH IIepe-
CTAHOBOYEH C YMHOXKEHUSAMU HA KBATEDHUOHDI.

Teneps Mbr onpenenum rpynmny USp Kak IpyNmy BCEX KOMILIEKCHO-JTHHEHHBIX
YHUTApHBIX oneparopoB A, npeacrasumbix B Buge A = B(1+ T'), tne B — kBarep-
HHOHHO YHHTApPHbIA omepaTop, a B — oneparop 'map6epraITImuarat®.

Teneps paccmorpum rpyuiy Diff (2), COCTOMAIIYTO U3 «9eTHBIX> quddeomopdus-

MOB OKPYYKHOCTH ¢, T.€., TubdeoMopdu3MOB, YIOBIETBOPAIONIX yCI0BHIO

q(p+7) =qlp) + ..

Onpenenum ee zeiicrsue B L2 1o dbopmyiie

To(q) f () = f(aly)) ¢ (p) /2
4.2.3. Teopema. T,(q) € USp(H).

st moKa3aTenbeTBa JOCTATOYHO BBIYUCIUTD Aapo KommyTtaropa B [Ts(q), Js] u
ybemurbes, qro ono jexur B L2 Ha npoun3senennn OKpy2KHOCTH HA cebd.

Tenepb Mbl (DEUKCHPYEM TPOU3BOMbHBIN KBaTepuuon R := « + (i + vj + 0k,
rakoit, uto o + B2 + v% 4+ §% = 1, rorna R? = —1. Janee paccmarpusaem L2 kax
BeIIECTBEHHOE I'MJIbOEPTOBO MPOCTPAHCTBO U BBOIUM HOBOE YMHOXKEHUE HA MHUMYIO
eINHUIly Kak orneparop R. B urore MbI mosryuaeM HOBOE KOMILJIEKCHOE THILOEPTOBO
MIPOCTPAHCTBO U IPYMIIA Diff® comepxkutcsa B rpynmne OU 3Toro mpocrpancTsa.

Tenepb Mbl MO2KEM OrpaHuauTh crimHOpHOE npejcrasiaenne OU na Diff ) 4 no-
JIYYUTH B UTOTE TTPOEKTUBHOE YHUTAPHOE TpecTaBienne rpymmbr Diff.

46ABTop ucnons3yer obosuadenus SpU, OU, USp gas rpymnmn, 9To0Bl COKPATATE 0003HAMEHHST
Oubmanckoro [G(o0), K(00)] = [Sp(200,R), U(co)], [O(200, U(c0)], [U(200),Sp(c0)]. Bo beex
CIy9asx pacCMaTPUBAIOTCA NOArpynnsl B G(00), COCTOAMME U3 ONEPATOPOB, OTJIUIAIONMXCA Ha,
onepatop I'mas6epra—IIIMuara o oneparopa u3 K (0o).

17310 NBYJIACTHOE HAKpbiTHE rpymnbl Diff.
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4.3. Tlpumep: npeacTaBjJeHne TPYIIIIbI IIETEJIb CO CTapIIuM BecoMm. Te-
neps pacemorpuM rpytiy nerets C° (St O(n, C)), coctosmyto u3 raagknx byHK-
uuii Ha okpyzKHOCTH cO 3HadenusMu B rpyuie O(n,C). Ham yunobuee ee peanuso-
BaTh Kak Tpymmy dbyukmmii v : ST — O(n, C), yI0oBIeTBOPSIONHAX

V(e +m) =7(e).
Ianee paccMoTpuM, cocrogiiee u3 gyukmuit f : ST — C27, yaosaersopsiomux
yCJIOBUIO
Flo+m) = F(e),
suecb F' = (f1,..., fon) — BekrODp, cocrapienubiii u3 dbyuxkuuii. Beegem B 3r0M
npocTpancTBe 06BraHoe L2-cramspHoe Tpon3BeIente,

n 27

(F,G) =" [i(#)g(p) de.
j=1"0

Ilonygennoe ruib06epTOBO MPOCTPAHCTBO MBI 0O03Ha4IMM 4depe3 H. lamee, BBemem
B H ounnneitayio dbopmy

n 27
=Y [ )

Hakonen, paccmorpum mnojanpocrpancrso Hy, cocrosinee u3 yHKIM, 10IyCKa-
IOIUX TOIOMOPGHOE MPOIOJIZKEHNe BHYTPh Kpyra |z| < 1 W ero oproroHajibHOe
nmonosaenue H_ . Tenepb y HAC €CTh BCe CTPYKTYPHI, ONUCAHHBIE B Taparpade 3.

Teopema. I'pynna C*(S1),0(n,C)) codepsicumes ¢ epynne OGL npocmpan-
cmea H.

Tenepb MbI MOXKEM OTPAHHYATDH CIIMHOPHOE MPEJCTABIEHHE HA TPYIILY HETeb.
B cnucke sureparypsr cM. [38], [96].

4.4. O6beKT KOHEYHOMEPHOT0 TapMOHUYECKOT0 aHAJIM3a: JBONCTBEH-
HbIe Iapbl Xay.

Habuarogenue. Cyuecmeyem ecmecmeenHHoe 8A0HCEHUE
Sp(2k,R) x O(p, q) — Sp(2k(p + q), R)

Hanomuum, aro Sp(2k, R) — 970 rpynima JuHEHAHbIX peobpa3oBatuii IpOTCTPAH-
crBa R?*, coXpaHSONUX HEBBIPOKIEHHYI0 KOCOCHMMETPHYHYIO GIIHHeHHYI0 bop-
my. damnee, gepe3 RP>? MbI 0003HAYHM TICEBIOEBKIUI0BO MPOCTPAHCTBO CUTHATYPHI
(p,q), a uepes O(p, q) — rpyuiy oneparopos, COXPaHLAIOIIUX 3Ty (HOpMy.

Tenzopnoe mponssenerne R%* @ RP+? cnabKeHo KOCOCHMMETPHIECKOH OUIHHeH-
HO# (POPMOit, U UCKOMOE BJIOXKEHUE TTOCTPOEHO.

Cirenyromniyio TeopemMy <«IBOMCTBEHHOCTH Xay» MbI (POPMYJIUDPYEM UyTh-UyTh
HEAKKYPAaTHO.

Teopema. Ozpanuwum npedcmasaenue Betiaa Sp(2k(p + q),R) na nodepynny
Sp(2k,R) x O(p, q). Cnexmp noayuenHnozo 02paHutenus A6AAEMCA 00HOKPATIHBIM,
u, 6oaee Mozo, ecau NPedcmasieHud p1 @ T U P @ T2 6TO0AM 6 CNEKMP, MO AUOO
oMU coenadatom, Aubo py F pa, T F Ma.

OKa3bIBAETCsI, 9TO TAKOIO POJIA 33a49i OrpaHuIeHus (X JOBOJIHHO MHOIO) OYEHb
sobonbiTHbL. B wacTHOCTH, CrieKTphI copepzkat npeacrasiaenus Sp(2k, R) u O(p, q),
KOTODBIE «YBHUJETh» KAKUM-TTHOO HHBIM CIOCOOOM OY€HD TPYIHO.
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B cmucke mureparypsl cM. [59], [72], [5]-

4.5. Cynep-rubpu/Ji CITHOPHOTO MpeACTaBJIeHNU U IIpejicTaBIeHusd Beii-
as. Ha yposre cynepanreSpst JIn 0sp(2p|2q) oH ObLI B TOCMEPTHBIX 3anuckax bBe-
pesuna B [20], Ha yposHe rpynmsl OSp(2p|2q) on 6bur mocrpoen B [98]. Onumiem
MPUMEPHYIO0 KOHCTPYKInio. Temepb Mbl paccMarpuBaeM «(MYHIUUY, 3aBUCIINNAE OT
GO30HHBIX HEPEMEHHBIX 21, ..., Zp, DEPMHUOHHBIX TEPEMEHHBIX &1, ..., {; U OT 3Je-
MEHTOB CylepKoMMyTaTuBHON anredbpbl A. OkasbiBaeTcs, 9TO MPEICTABICHUS CY-
neprpynsl OSp(2p|2q) 3ammchIBAIOTCS SIBHBIMA WHTErPATHHBIMHI OTIEPATOPAMHU BH-
na

St
t _
o | ¢ Flum) e dududy dy,

=t

n

rae S — MaTpuIa, COCTABIEHHAS U3 JIEMEHTOB aireOpbl A, OHa MOXKET ObITh ABHO
BBINUCAHA 110 dj1eMenTy cyneprpymbl OSp(2p|2q).

Mmoo

%f(zf)z//exp (z u £ ﬁ)S

4.6. JanabHeilinmaga riiobanu3arnusd. Bo Bcex Tpex ciydasx — mpeacTaB/IeHne
Beits, cniuHOpHOE MPEICTABIEHNE U CYIEPCITHHOPHI — ECTECTBEHHO PACCMOTPETH M0~
JIYTPYTIIY BCEX OTPAHUYEHHBIX TayCCOBBIX OMEPATOPOB, OHA CYIIECTBEHHO OOJIbIIE,
9eM HavajbHbIe IPYNObl (HANIPUMED, B CJAY4Yae CUMILJIEKTHYECKONH IPYIIIbL Y Oy~
rpyuibt 6yzer BaBoe Goabinas paszMeprocts). CoorsercrByioiiue anrebpanieckue
crpyKrypbl onmcanbl B [96], [98]. Uepe3 Hux, Haupumep, «IPOILyCKAIOTCH» KOH-
dopMHBIE TEOPUH TIOJIA.
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