OT3bIB

OUIUAIBLHOTO OMMOHEHTS, HA Juccepranuo Antonenko Ilasia, Bnagumuposnua “Bonmo-
Bble DYHKIMH HEKOMIAKTHBIX CIHHOBBIX TEMOYEK U HX CBOMCTBA”, IIPEJICTABICHHYIO Ha
COMCKANNE yEHOH CTENEHH KaH1u1aTa PUSHKO-MATEMATHIECKHX HAYK 10 CIIEHHAATBHOCTH
1.1.2 - “/Tud>dbepenriuanbupe ypaBHEHUS U MaTeMATHYCCKAS buzuka’.

Hucceprauus IT.B. AHTOHEHKO NOCBSIITEHA HEKOTOPHIM BOILIPOCAM TEOPUH KBAHTOBBIX WH-
TETPUPYEMBIX CUCTEM, KOTOpas B Hallle BDeMsl SBJIACTCH OJHUM U3 MAIHCTPATLHBIX HA-
TPAB/IEHNH Pa3BUTHs MaTeMaTUYecKoi dusuxn. [Tosromy Tema JUCCEPTALNU TIPEICTAB-
JAETCA aKTyanpHOl. [locTanoBka 3a/1a4 1 IpUMeEHSeMbIE METOTb] HAXOMATCA B PyCJIe CTaB-
IIEro y2Ke KIaCCHYeCKUM MIOAX0a, PA3BUTOr0 B paborax Jlenuurpanckoii, a 3arem Cankr-
Ierep6yprexoit mkoser JIJT. amneesbiv u ero yuenukamu. DakTHIECKU STOT MOAXO
PABEN K POPMUPOBAHMIO YHHBEPCATLHOIO MATEMATHICCKOTO S3HIKA B TEOPUU KBAHTO-
BBIX (a TakxKe B KaKoil-TO vepe u KJIACCHYCCKHUX) MHTEIPUPYEMBIX CHCTOM. DTOT S3hiK
MSBECTEH KaK KBAHTOBBIA MeTon obparnofi sanaun (KMO3). OcuoBHpiME 06bekTaMu
TEOPHH ABJIAIOTCH KBAHTOBad [i-Marpuia, L-omeparop u KBaHTOBA Tpancdep-varpnma,
KOTOpasd CTyKUT NPOMSBOAANICH DyHKIUEH KOMMYTHDYIONTHX HHTEIPANOB I[BHIKEHISL.
Huccepranusa u paGoThl AHTOHEHKO HE OCTABIISIOT HUKAKIX COMHEHMI B TOM, 4TO OH
OBJIAJICT STUM fA3BIKOM B COBEpIIEHCTBe. Bosee Toro, mosmydenuse v PE3yIbTaThl, BbI- -
HECEHHBIE HA 3AIIATY, CBUIETETBCTBYIOT O TOM, YTO OH B COCTOAHWU JEJATH HA ITOM
ASBIKE HOBEBIE HETPHBMAJLHBIC BBICKA3BIBAHUA. BHE BCAKOro coMuenus, OJIYUEHHBIC UM
DESYJIbTATBL y2Ke BHEC/IM U ellle BHECYT CYIIECTBEHHbIH BKJI&J B TEOPHUIO.

Ecnu rosoputs 6osee KoHKpeTHO, B AUCCEPTALNY PACCMATPUBAIOTCH HHTETPUPYEMBIE CH-
CTEMBI KBAHTOBON MEXAHUKHU CO MHOTHMHE (B TOM YHCJIE GECKOHETHO MHOTHMH) CTeIeHSIMHU
CBOOOJIbI, H3BECTHBIE KAK “CIIMHOBBIE MEMOUKH. BASHCHLIM IIDUMEDPOM CJIYZKUT 3HAMEHU-
Tas Mozenb leitsenbepra, mpeayoxennas yxxe okoao 100 ser Ha3a)T 1 TOYHO peIleH-
nHag Bere B 1931 romy, ¢ 4ero u nouura TCOpUA KBAHTOBOW MHTErpupyeMocTu. B Gostee
HeJIJABHUX Pab0TaX Pa3HbIX ABTOPOB ObLIA OTMEUEHS, I BCATCCKH Pa3BUBAJIACH CBSI3b TOU-
HO# DelraeMocTu mogobHbIX MOJZIe/IEN ¢ TeOpUel mpencTaBaeHmi KJTACCUYECKHUX TPYIIT U
anrebp. B mepsyio odepens 1o kacasnocs KOHEUHOMEPHBIX MPEJICTABICHU, I KOTO-
PBIX KBAHTOBOC IPOCTPAHCTEO Ha KazKAOM y3/Ie IEMOYKH KOHEIHOMEDPHO. Brocsiencrsun
CTaJI0 ACHO, ITO TEOPETUKO-IPEACTABICHYECKUIT TTOAX0M, COBMEIICHHbIH ¢ Merogamu Jle-
HUHIPAJCKON IIKOJBI, XOPOUIO MEPEHOCUTCS Ha, (o6obuennbIe) “CrIHHOBDIE nenoykn’, B
KazKIOM y3Jie KOTOPBIX KBAHTOBOE IPOCTPAHCTBO PEATH30BAHO KAK NPOCTPAHCTBO Gec-
KOHETHOMEPHOTO NPEACTABICHUA KaKOH-TM00 I'PYNIBl MK ajre0pbl. 1o HaIlpaBJIEHNE
PasBUBAJIOCH B paboTax Jlepkadesa ¢ coarTopavu. Basuocrs ero 0bycoBeHa MOHEp-
cxoit paboroit Jlumarosa 1993 rona (Beckope nepesesenHoi na s3pik KMO3S 5 U3BECTHOM
pabore Qanneesa u Kopuemckoro), B koTopoit Gblta yeranosmena 3aMevaTreabHas CBA3b
voznemn Tuna lefisenbepra ¢ GecKOHETHOMEPHDBIM IPOCTPAHCTBOM COCTOSTHU Ha KAXKIOM
y3JI€ € PacCesHeM TacTHI, B KBAHTOBOH XPOMOAMHAMUKE DU BBICOKHX SHEPIHUsX.

B mepsbIx aByX rimaBax auccepranui AHTOHEHKO (He cumTasg Bsenenus) paccvar-
PHUBAIOTCsI OOODINEHHBIE CIUHOBLIE LEMIOYKH accouuuposamnnple ¢ rpynnavu SL(2,C) u
SL(2,R) coOTBeTCTBEHIO, IPOCTPAHCTBO COCTOSHMUH B KazKJIOM y3J1€ KOTOPBIX (TaK HA3BI-
BAEMO€ KBAHTOBOE IPOCTPAHCTBO) SIBJISETCS DECKOHCUHOMEDHDBIM HEIPHBOANMBIM npe-
CTaBJIEHUEM COOTBETCTBYIOMEH rpymibl. Mojesn Takoro THIa 06bI9HO HA3BIBAIOT HEKOM-
[NaKTHBIMH CIMHOBBIMHU LEIIOYKAMHU, YTO U BBLIHECEHO B HA3BAHUE muccepranuu. Hexom-



[TAKTHBIE CIMHOBBIE IEMIOYKH C TEPUOAMICCKIMI IPAHNYHBIME YCIOBHAMU Ha sa3bike KMO3
ObLM XOpoTO u3yueHsl B paborax Jlepkawesa u ap. [Tocse pabor Yepennnka u Cxis-
HUHA CTaJl0 MOHATHO, 4TO Meroapl KMO3 obobmatorcsa Ha mHTErpupyemblie CHHHOBLIC
LENOYKH C HETIePUOAMIECKUMI TDAHUIHBIME yeI0BuAME. [Ipn 910M Kpove R-viaTpuipl,
yAoBIETBOpsAIOMEH ypasHenuio fura-Bakcrepa, n mogxonsimero L-oneparopa B Teopuio
TpeOyeTcst BBECTH HOBbIC (DYHIAMEHTAIbHBIE 00LEKTH — K -MATPHIbI (varpuibl oTpa-
YKEHHU ), YIOBICTBOPSIONUINE TaK HA3BIBACMbIM “YpaBHEHHAM OTpaskeHus", 0606IAmIM
ypasuenue flxra-Baxcrepa Ha cucremMsl “co crenxaMu” (OTHENBHO IS JIeBOH 1 npaBoi
cTenkH). MI3BecTHO, 4TO y ypaBHEHHIl OTPasKeH st CYHIECTBYET KOHEUHO-IIAPAMETPHYCCKOe
MHOXKECTBO PeIIeHU.

Ho pabor AHTOHEHKO C COABTODAMM TEODHSI HEKOMMAKTHBIX CIHHOBHIX LEIOYeK C
HEINePUOAMIECKUMHU I'DAHMIHBIMH YCJIOBHAMHU (DAKTHUIECKH HAXOIUIACD B 3aUATOYHOM CO-
crosHuyn. Kaxue-To comeprkare/ibable Pe3yIbTaTh GBI H3BECTHBI TONBKO IS CHCTEM C
MaTPUIAMI OTPaXKEHUd O4eHb CIEIUAIBHOr0 Buja. B rmasax 1, 2 auccepramum crpo-
UTCH MOJTHAA TEOPUA HEKOMITAKTHBIX CIHHOBBIX HENOYEK, ACCONMUPOBAHHBIX C IPYIIAMME
SL(2,C) u SL(2,R), ¢ HeMePHOAMIECKAMU IPAHUYHBIMHE YCIOBUSMU U MATPUIAMH OT-
pakenug obmero Buzna. Haifnens! murerpanbuble npencrasienns JJI BOJMHOBBIX (hyHK-
mui (cOGCTBEHHBIX cocTostHuUi) “Tpancdep-Marpuib’ (POJTH KOTODOIl B JAHHOM HCCJTe-
JOBAHUU BBITIOIHACT 37eMeHT B(u) KBAHTOBOH MATDPHILHI MOHO/IPOMUE) HEKOMITAKTHOH
CHMHOBOH LETIOYKH ¢ HETPUBUATBLHBIMU PPAHUYHBIMU yeaoBuaAMU. Kpove TOr0, IIOCTPOEH
MHTETPAJIbHBIN ONEPATOD, MEPEBOAANINH COOCTBEHHYIO (DYHKIMIO HA TETOUKe C 1. y31aMu
B cOOCTBEeHHYIO (yHKIMIO B-onepaTopa Ha memouke ¢ n - 1 ysnamu. Jlokazana opToro-
HAJBHOCTD U HOJIHOTA MOCTPOEHHOI cucTeMbl cobcTBennbix (byukmmit. OTaensHo caenyer
OTMETHUTD MPENJIOKEHHYIO aBTOPOM SIBHYIO KOHCTPYKIMIO OepaTopa oTpazenns K, ko-
TOPBIH CJTyKUT GECKOHEYHOMEDPHBIM AHAIOrOM K-MaTpHIL OTpazkeHHs, MOI0GHO TOMY,
KaK [t-varpuua R st npencrasiennit ocHOBHOM ceprn SL(2,C) ciy)ut 6eckoHeqHO-
MEDHBIM aHAJIOrOM [i-Marpumsl fura R. JlaHb 1Ba pasanTHbix HHTETPAJIbHBIX TPEACTAB-
JIEHUH JIJId Hero ¥ JOKA3aHa X dKBHUBAJIEHTHOCTD.

OcHoBHas 3a1a49a, KOTOPAA PEIIAETCH B HEPBbIX ABYX TJIaBaX, — 3TO CHEKTPAJbHAS 3a-
Jlata [/ IpOU3BOAAIeN Y HKIHI KOMMY THPYIOTIUX HHTerpaios asuxenns SL(2,C)- u
SL(2, R)-umpapranTaex cinnosbx nenodex BC-tuma. ocTpoen HHTErPAJIbHBIH onepa-
TOD, C IOMOMIBIO KOTOPOro COOCTBEHHAs BOHOBAsT (DYHKIUS B-3/1eMEeHTa Ha HMEIoYKe ¢ 1
y3JaMu (KOTOPYIO ABTOD Ha3bIBACT N-1aCTHTHOH) BHIPAKAETCA Tepe3 (n—1)-qactTuunyio.
Joxazana opTOroHaILHOCTD M HOMHOTA OMHOYACTHIHBIX COOCTBEHHBIX (DYHKITHIT.

Inapa 3 nuccepranun mocssmena 0606MIEHHBIM CITHOBBIM Heno4YKaMm, acCOUUUPOBAH-
HbIM ¢ rpynmoit SL(N, C) u ee GeckoneunoMepHbIMu HENPUBOAUMDBIMU TIPEACTABICHUSIMU
Ha KazKJIOM y3Jie IeNOYKH. ['DaHimIHbIe yCI0BHS IPEIITONIATAIOTCS TePUOTIYeCKIME. A-
rebpofl CHMMETPHUI TAKUX CUCTEM SBJISTCA SIHrHAH Y (gl(N,C). C rexnudeckoii Touxn
sperns npu N > 3 331a4a CUIBHO YCIOKHACTCS U3-328 GOsiee CI0KHOH by HKIHOHATbHOH
PCATH3ANIN HEIPUBOJUMBIX MTPEICTaBIIeHN ], TPEOYIONIEH GOIBITEro YnCia mepeMennbx.
[lonygena pexyppenTaas dopmyma, CBI3BIBAIOMAA COBCTBEHHbIC byHKIHM cHCTeMBI yT-
JIOBBIX KBAHTOBBIX MUHOPOB L-oneparopos SL(N,C)- u SL(N — 1, C)-uusapuantaoii me-
n04Kky. B Hell ucmosb3yercs mHTErpas THUma Menmuua-Bapuca. Jetansao PaCcCMOTPEHBI
cayuam N = 3u N = 4. JlokazaHna OpTOrOHAJBHOCTD OCTPOEHHBIX HAOOPOB COBCTBEHHDIX
dyHKIwi,

Huccepraius AHTOHEHKO YOEIHTENBHO AemMoHcTpupyer, 4ro Hapamy ¢ KMO3 asrop



YBEPEHHO BJIRCET BCEM apPCEHAIOM METOI0B TEOPUU HPeJICTaBIeHU: rpy i u anreGp Jlu,
B 00meM cirydae 6eCKOHEUHOMEPHDIX, M B COBEPIIEHCTBE OCBOUT TEeXHUKY HEOOXOIUMBbIX
AJIA STOTO MHTETPANBHBIX ONEPATOPOB (B TOM HHC/IE COOTBETCTBYIOMIYIO AHAIPAMMHYIO
TEXHUKY, KOTOpasg KPaTKO U3/IaraeTCs B NPUIOKeHUH K auccepranun). Vccnemoamusi,
KOTOpBIE JIETIH B OCHOBY AUCCEPTAINH, IPOBE/ICHBI Ha BBICOKOM HAyYHOM ypoBHE. Tekcr
AUCCEPTAINHU, MPH BCEH €ro TeXHWYHOCTH, HAMUCAH fACHO M AKKYDATHO, C MHHHMYMOM
OTI€YATOK.

B saknouenne — HECKOJIBKO BOIIPOCOB U 3aMeYaHUH I10 COJIEPZKAIINIO, KOTOPBIE HU B
KOel MEDE HE YMaJIAKT IIEHHOCTDL pa60'rb1 11 €€ BBICOKYIO OIEHKY.

1) Beoxs B paccmorpenne SL(2,C)- u SL(2, R)-HHBAPHAHTHbIE CIIMHOBbIE HENOYKH, aB-
TOP HHULJE He roBOPUT 00 mx ramuspToHnanax. [Ipencrasnserca, uro npu nssecrupix R-
u K-omepaTopax HaxoKieHn€ JTOKAIBHBIX FAMETLTOHHAHOB HE MOJKHO COCTABIISTE 6OTh-
0 npobJIeMBI.

2) B cyuae SL(2, R)-unBapuaHTHBIX IETOYEK PACCMATPHBAIOTCS TOIBKO TPEICTABICHHS
JAUCKDETHO! Cepuu, ¥ HU CJI0BA HE TOBOPHUTCS O NPEJICTABICHHAX OCHOBHOM M JOTOJIHU-
TeTLHOM cepuil. [Ipu uTeHnn BOSHUKAET €CTECTBEHHBIH BONPOC, MOYKHO JIM B 9THX CIIYYAAX
Pa3BUTH AHAJIOTHYHYIO TEOPUIO UJIM Ha STOM IYyTH UMEIOTCA KAKHe-TO MPUHIHITUATbHLIE
TPYIHOCTH.

3) Hakonen, na moit B3risi, B TekcTe GBLIH GBI YMECTHBI XOTS GBI KDAaTKUE KOMMEHTa-
PHHU 110 MOBOJY TOr0, KaK Pa3BHBaeMble B TUCCEPTAIMUA METONLI COOTHOCITCH ¢ TAKHME
XOPOIIO M3BECTHBIMU IIOHATHAME KBAHTOBOH WHTErPUDYEMOCTH, KaK ypaBHEHUs Bere,
-oneparop, T'Q-COOTHOLICHNS U IPYTHE.

PesynbraTsl paboThl CBOEBPEMEHHO M MOJHO OIYOJHKOBAHDI. Apropedepar npaBuibHO
OTParkaeT CoNeprKaHue JUCCEPTAINH. '

Huccepranua I[1.B. AnToHEHKO ABIAETCSA AKTYAIbHOR PAGOTON BHICOKOTO HAYIHOTO YPOB-
HA, COOTBETCTBYET BCeM TpeboBaHmsAM, npeabasndembiM BAK k kanmumarckum muccep-
TAIUAM, & €€ ABTOP De3yCIOBHO 3aCTyKHBAET IPUCYKIACHHAS YICHON CTEIIEeHH KAHIUIATA
dbusnko-viaremaTniecKux HayK 1o cremnaabHoctn 1.1.2 — “/Tucdbdepenunaipube ypas-
HeHUd U MaTeMarudeckad pusnka’.

Odurmanpuplii onmonenT

JOKTODP (PU3UKO-MATEMATHIECKUX HAYK,
npodeccop daxymrprera maremaruku HIY BIITD

3abpoann Anroun Baanumuposuu ‘
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