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PumaHOBBI Ric -MOTyCHMMETPUUECKHE MHOTO00pa3ns XapaKTePU3YyIOTC3 MOJIYIapaIeTbHOCTHIO

TeHsopa Puyum R, U SBISIOTCS €CTECTBEHHBIMM OOOOLIEHUSIMH CHMMETPHUYECKHUX,

SUHINTEHHOBBIX M MOJYCHMMETPUYECKMX MHOroooOpasuil (cMm. [l] M uMTHpPOBaHHYIO B HEW
TUTEpaTypy). B eBKIMIOBBIX MPOCTPAHCTBAX O0IIAs KIIACCHPHUKAINS Ric — TOTYCUMMETPHUCKUX
nmoaMHOrooOpasuii Obuta gaHa aBTopoM B [2]. Hekoropsle WX dYacTHBIE KIIacChl ObUIH
uccnenoanbl B [3-6]. Hacrosimass paGota TOCBSIEHA HCCIEAOBAHUIO HOPMAIBHO IJIOCKUX
Ric —TIOlyCUMMETPHYEKUX MOJMHOT000pasuii KOpasMepHOCTH p>2 ¢ p Tpynnamu

PETYISPHBIX TJIABHBIX BEKTOPOB KPUBU3HBI B €BKJIUJA0BBIX IPOCTPAHCTBAX.
Ilycte M — m- MepHOE MOAMHOrooOpasue €BKIMJI0Ba IpocTpaHcTBa E,. Torga riaBHoe

pacciioeHue OPTOHOPMHUPOBAHHBIX PENEPOB B £, MOYKHO IPUBECTH K INIABHOMY DPACCIOCHHIO

O(E,,M) ajanTupOBaHHBIX OPTOHOPMPEIICPOB {X,e;....€,,.e e}, e xeM, e el (M),

mo> S m+lo

i,jk=1,...,m e, eT*(M), a,f=m+1,...n, a T.(M) u T*(M)-xacaTeibHOe U HOPMAIBLHOE
npocTpancTBa K M B Touke x. [lo m3BectHol cxeme (cm. [1], [4,5]) momyaum

“=0, o =h;‘a)j, hi =h3, Vh“ hyka) hiy = hy; th; = dh;; +h§w§ —hfj hlka)

3nech /f — KOMIIOHEHTBI BTOPOH (yHmamMeHTanbHOH (GOpMBI a,, ®/ —1-GopMBI pHUMaHOBOIL

cBs3HOCTH V Ha M, a o’ —1-popmbl HOpManbHOU cBs3HOCTH V' . KOMIOHEHTHI TEH30POB

KPMBHU3HBI R M R* cBsasHOCTel V , V' u TeH3opa Puuum R, ompenensrores no GopMynam

zhz[k 1/ aklz_zhz[k ik:RlikIZZ( ZhZI_Hahofk)a

a

rne H¢ =h;5ij —KOMIIOHEHTBl ~ BEKTOpa cpeaHend KpuBusHbl H =H%e,. Ecom R=0, TO

MOJMHOTO00pa3sre Ha3bIBAETCS JIOKAIBHO E€BKIMAOBBIM, a NMpu R° =0 OHO Ha3bIBaeTCA

HOpPMaJIbHO IUIOCKUM. B mocnennem cityyae Bce MaTpullbl “ h

B HEKOTOPOM OPTOHOpMpEIepe

MOT'YT OBLITH OJHOBPEMEHHO MMPUBECACHBI K ATMAarOHAJIbHOMY BHUY ‘

A50 ff” . HopmainbHble BEKTOpBI

n, =A% e, Ha3bIBAIOTCAd TJaBHbIMM BEKTOPaMU KpPHUBHU3HBI (T.B.K.) HOPMaJbHO IIJIOCKOTO

noaMHoroo6pasus. M3sectHo, 4TO ycinoBHE Ric—T0JyCUMMETPUYHOCTH HOPMAJIbHO IIJIOCKOIO

MOAMHOI000pa3usi PaBHOCUIILHO YCIOBHUIO (n, —n,,n, +n,—H)-(n.,n.)=0 [4]. OTO 3HAUUT, YTO
i jo i 7 LR
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JOObIE J1BA I.B.K. 7; ¥ 1; HOPMAJIBHO IUIOCKOTO Ric —TI0JyCUMMETPUYECKOTO MOJAMHOT000pasust
YAOBJIETBOPSIIOT OJTHOMY U3 CIEAYIOUINX YCIOBHIA: <”i= nj> =0, <”1- —n;,n+n; —H > =0. Orcroma
CJIEyeT, YTO MHOYKECTBO HEHYJEBbIX I'.B.K. HOPMaJIbHO IJIOCKOTO Ric —TIOJYCUMMETPUYECKOTO
MMOIMHOT000pa3us pa30MBAIOTCS HA TPYIIBI, 00JaJaoNIue CISAYIOMMUMHI CBOHCTBaMH: 1) eciu
n; ¥ n; TIPUHA/UICHKAT OJTHOM IpyIIe, TO <”1- —n;,n+n;, —H > =0, 2) ecni n; ¥ n; TIPUHAJIEKAT
pasHeIM  TIpyHmaM, TO OHH  OpPTOTOHAJIBHBL W HE  YIOBIETBOPAIOT  YCIOBHUIO
<nl. —n;,n+n; —H > =0. OueBUIHO, YTO YUCJIO TaKUX I'PYMI HEHYJIEBBIX I'.B.K. HE IPEBOCXOIUT
KOpa3MepHOCTh MoAMHOT000pa3us. Eciiu ux uncio paBHO KOpa3MEpHOCTH, TO B KaXJ10# TpyIie

BCE TI.B.K. KoJutmHeapHsl [6]. B [6] mokazaHo, 4TO eciu B KakOW-JIMOO TPYIIE HUMEIOTCS
HEpaBHbBIE KOJUIMHEAPHBIE BEKTOPBI, TO UX YUCIIO PaBHO ABYM. [1ycTh

TO—{xeT (M): R(X,Y)=0VYeT,(M)}, T ={XeT.(M):a,(X,Y)=0)VYcT.(M)}
0003HAUYalOT NMPOCTPAHCTBA JEPEKTHOCTH U OTHOCUTENIBHOW AE€()PEKTHOCTH MOIAMHOroo0pasus
M B touke x. Yucna u, =dim7,” u v, =dim7/ HasbIBAIOTCS MHIAEKCOM AeDEKTHOCTH H
HH/IEKCOM OTHOCHUTEIBHOM NEPEKTHOCTH NOAMHOroodpazus M B Touke x. OpTOroHanbHOE
JIOIIOJTHEHHE Tx(]) IIPOCTpaHCTBa Tx(o) B T, (M) Ha3bIBaeTCs MPOCTPAHCTBOM KOJE(PEKTHOCTH B
TOYKE X.

IlycTe B Kax10i TOUYKE x HOPMAJBHO IJIOCKOIO m -MEpHOE MoJMHoroo0Opasue M B E,

MMEETCS ¢ PAasM4HbIX T.B.K. 7y,..,0n, C KPaTHOCTAMH p,...p,, P +..+p,=m. UYepes

q

(@) _
F.” (¢p=1,..,q9) 0003HaYUM p, -MEPHOE MOIMPOCTPAHCTBO KACATEILHOIO IPOCTPAHCTBA

T.(M) , Ha KOTOPOM Kakjasi MaTpHIla

1?51.].” UMEEeT TOJIbKO OJIHO COOCTBEHHOE 3HAuEHHE

KPaTHOCTH p,. VIMEHHO B YKa3aHHOM CMbICI€ OyaeM TOBOPUTH, 4YTO F'?  saBnsercs

COOCTBEHHBIM MOIPOCTPAHCTBOM, COOTBETCTBYIOIINM T.B.K. 7, . [ TABHBIH BEKTOP KPUBH3HEI
n,, Ha3bIBACTCA PerymApHbIM, eciu F\?' < T u — cunrynsapueiv, ecmu F\” < T

Ilycte  m-mepHOe moaMmHOroodpazue M B E, SBISETCS Ric -IOTYCUMMETPUYECKUM U
UMeeT KOPa3MEepHOCTb n—m = p . PerymnspHele I.B.K. pa30uBaloTCA Ha rPYIIIbI, COIEPKaLIUE HE
MEHEE JIBYX BEKTOPOB WJIM OJMH BEKTOP, HMEIOTNI KpaTHOCTH [5]. CripaBemnBa cienyromnas

Teopema 1. [lycmv M aenrsemcsi HOPMANLHO NAOCKUM  Ric -NOTYCUMMEMPUYECKUM
nooMHo2000pazuem KopazmepHocmu p=2 eekiuooea npocmpanwcmea E, u nycmv M

oonyckaem p epynn pezyispHuIX 2ld6HbIX 8eKMOPO8 KpususHvl. Toeoa unoekcvl deghekmHocmu
U omHOCumenvbHoU Odepekmuocmu cognadaiom u M pasznazaemcs 8 npsmoe npouzeedeHue p
Ric -noxycummempuyeckux eunepnosepxHocmeil.

Knaccupukanuio  Ric-OJIyCHMMETPUYECKUX  THUIEpHoBepxHocTedl  gaetr  (cMm.[3])
CIIeayromast

Teopema 2. B esknudosom npocmpancmee E, ., eunepnosepxnocms M yooeiemeopsiem

m+1

yenosuro R(X,Y)R, =0 mozoa u monbko mozoa, Ko20a OHA ABAAeMcs OMKPLIMOU YACmblo UIU

(a) eunepcgepvr S™ 6 E, .., unu (6) eunepronyca epawenus C" 6 E .., uiu (8) npoussedenus

m+l? m+l
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S"xE, ., 20e S" eunepcpepa 6 E, ., a E, ,— (m—n)- mepnas niockocmov, n=2,...m—1, umu

(2) npouzeedenuss C"xE,  , 20e C" ecunepxonyc epawjenus ¢ E ., a E,_ — (m—n)- mepnas

niockocmv, n=2,..m—1, unu (0) eunepnogepxnocmu parea <2, uiu (€) noayIUHUMEUHOBOU

eunepnogepxnocmu K" 6 E m>5, Komopas necem OpPMO2OHANLHYIO CONPANCEHHYIO

m+1’
cucmemy, cocmosuyio uz 0eyx cgpep, SP(r), p=2, u Sr) ¢>=2, u npamoii L, u
npeocmasnsiem cooou Kowyc ¢ (mpamas L 6 Kauecmege o0Opasyiowel) HAO NPAMbIM

npouseedenuem S (r)xS(r,), komopoe aensemcs inwWMerIHO6BIM NOOMHO20006pasuem 6 E

m+1

u npumnaonexcum unepcgepe S"(r)c E unu (oc) npouszgedenus K"xE, ., 20e K"—

m+l>

nonyUHWmMeNHo8a cunepnosepxHocms 6 E, ., onucvieaemas, kak u K" 6 n. (e), a E, ,—

n+l>

(m —n)-mepuasa nrockocms, n=>5,...m—1.
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