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Q. 

IloJIJI HHra-MH.nnca A.,p B qeTbl;peXMepHoM eBKJIHAOBOM npocTpaH-

CTBe, HMelllllHe KOHeqHoe AeMCTBKe 

i'Q; Cl. 4 
S = Li" J F->'" F;i" d. x 

pa36HBallTCH Ha Knacc~, oTseqallll\He pasnH'tllibIM 3HaqeHH.RM Tonono­

rHqecxoro aapl'l,Jl,a K [I) 

1 S,y°" ().. ~ ........ l Q.. 

K:: 16ST" Fjl.~ F,~ dx J ~" = 2 cf4Vo/.f.> Fol.f?i 
Q. 

IloTe~aJibl AJA , HMelllJIMe MHHHM8.JJ.bHoe ,11,e~cTBHe B ,11,8.HHOM KJiacce, 

y,11,oaneTJ!O,PFIJ.lT ypaBHeHHll ( aHTH) CaMO,DYMhHOCTH [I] 
,..,. Q. Q.. 

FJAll = ~ F ,,u.\) • (I) 

UenbE HaCTOJm\eH pa60TN HBnH~TCR nonHoe onHCaHHe TononorH­

qecxoro n,pocTpaHCTBa, roweowo.PliHoro npocT,paHCTBY scex AByxHH -

CTaHTOHHblX (T.e . c K =2) pemeHHA ;Ylla"BHeHHH (I l ,iflaKT0:;:;113osaHHo­

ro no OTHOWeHHE KanH6pOBOqff0A 3KBHBaneHTHOCTH .Bnaro,11,a,pn CBOHCTBY 

roMeOMOliC>HOCTH J!Ce TononorHtleCKHe HHBapM8HTN (HanpHMep, ro~o-
/ 

TOnMqecxHe H rouonorHqecKMe rpyn~) STHX PlJyx npocTpB.HCTB cos-

na,wu>T, H1 cne,11,oaaTenbHO , Hawe onHcaHHe o6ecneqHsaeT 6a3y Ann 

noJD1oro TononorHqecKoro Hccne,11,oeSHHR cnJllasr K =2 (Hccne,11,osa-

~ 



HMe 0611\ero cJiyqM K >- I cM,Han:pHMep. [
2] >. 

B OCTa.JlbHOM qacTH :pa60Tbl OIJHCblBaeTCS HCKOMOe n:pocTpaHCTBO 

na,paMeTpOB (c K,paTKHM BblB0,1\0M) H B KO~e KpaTKO o6cyllt,Il.aeTC8 

CJie,1\CTBHe HeKOTOpbOC ero TOilOJIOI'HlleCKHX CBOMCTB. 

HaH.6onee npocTaJI <l>OlJMa ABJ'XHHCTaHTOHHoro peweHHR nlJKBe,11.e­

Ha B [ 3] • o,n,Haxo B 3TOM qiopwe KMH6.POB0qff8.Jl CB060,11.a He H3I'Ha­

Ha ITOJIHOCTbIO,T.e. ,n.sa peweHHR B 3TOH ~opMc c pa3JIHqHb!M Ha6o­

:pOM napQ.MeTpOB MOI'YT 6b!Tb HHOI',D,a CBR3aHbl Kam16:poaoqHbJM npeo6_pa-

30B8.HH6M [ 3} TioGTOMy Mbl HCTIOJib3yeM 06tzy10 npOI.\SAYPY ,D.JJ.!1 K-HHCTaH­

TOHHoro pell!eHJm,,a.aHHy10 B[4]1'! ynpOil\SHHYIO a[5J, ,D.JJ.R K = 2. 

IlyCTb Cl , b , C , e , :f - ,n.ei.ICTBHTeJibHble KBaTepHH-

OHbl *) C , B , M - MaTp1'11.\bl c KBaTepHHOHHblMH 3JieMeHTBMH: 

1e .f) (oo) 
c = ( Q b J , B;:. 1 o , x = x ~ 61', M = c • B·x 

\b c 0 1 . 

,D,anee,nycTb Po, P1, Pd - ,n.eHCTBHTeJibHble KBaTepMHOHN, peweHHR 

ypaBHCHHR p+M=O • Tor,n.a, [ 5] , Afl= p•al' P RBJIReTcII peweHHeM 

ypaaHeHHR (I) c K =2, ecJIH MaT:pMI.\a C y,D.OBJieTBOpIIeT tteKoTopw 

orpaHHqefililiM, u KOTO.PhIX rosopHTCR Hl.fllte .Bee MaT:p1n~LI C' , CBHaaH­

Hble c n:peo6pasoBaHHeM 

C1

= SC R,, Re: O(a), s = (~ ~) , ~E: su(a) q 2 ) 

*) 06oatta1rnM : 6,u = (- ~6. 1) 
__.. 

• 6 - MaT,PHl.\bl IlayJIH. 

,D,ei.IcTBHTeJlbHb!H KBaTepHHOH p -3TO ABYMepHM MaTpH~a 

P= P..1.1.6,.u , P;. - ,n.ei.IcTBHTeJtbHble, (fl =l,2,3,4) 

Ta.KJKe /Pl= {pµ p~' 

4 

Cl. 

npHBOAflT K 0,11,HHM H TeM )Ke A fl 

C + C =- (a: a. + b• b • e+ e , 
+ +b J+ bQ.+C t e, 

+ 
• MaT,PMI.\a C C 

o..+b +b•c + e+j) 
+b t f + b +cc+ j 

,ll,OJIJKHa 6~Tb CHMMeT_pHqHOH KBaTepHHOHHO~ MaT.PHI.\eH. ]erKO no,n.cqH­

TaTb, qTO c yqeTOM 3KBHBaJieHTHOCTH (2), ffOJIHlleCTBO HesaBHCHMblX 

nap~eTpOB MaTpHtw. c paBHO 13, B COOTBeTCTBHH c o6~ea ¢0,pMy­

JIOJ.l 8 K- 3, [6 , ?] ,11,JlR rpynm1 SU (2) . TaKHM oc5pasou, Mb! ,11,0~· 
Hbl napaueTpH30BaTb MaTpHJ..\Y c c yqeTOM ~KBHBaJISHTHOCTH (2). 

Upell!,ll,e scero, 11CilOHb3YH TpaHCJ184MOHHyll HHBapHaHTHOCTb, aa4>HK­

CHpyeM Haqano KOO,P,ll,HHaT Tpec50BaHHeM c; - a. .3aTeM, HCllO.llb-

3YH ( I ) noTpec5yeM, qTo6bl C • C 6b!Jlo 6bl ,IJ,HaroHaJibHOJ.l, T. e. 

+ ·1 a.+ b -b Q. t e = 0 . oTHM Mbl onpe,n.eJIHM MaTpHIJy R c Toq-

HOCTbll ,D.0 ,IJ,HaI'OHaJibHOH, iq>oMe Toro cJiyqM, Kor,n.a I e/ = / f / 
:wr,n,a C • C n,ponop~OHSJibHa e,D,HHHqffOH MaTpHJ.\.e. 3aMeTHM, qTo 

ror,11.a e K J ~HKCl.fPYJlTCII, c TOqHOCTbll ,1\0 3KBKBa.JieHTHOCTH 

( 2) , eeJIHqHH8l411 a. , b , H ~ = / e /- / :f J • ,!l,HaroHaJibHblt: 

R - MaTpHL\bl n,pHBO,IJ,liT K aKBHBaJieHTHOCTH b-- b . ¥1;HaKOHe4, 

3aM8THM, qTO nepeCTaHOBKa a - C , e - f 1 IlpHBO,ll,HT K 

nepecTaHOBKe P, - fa , T. e. ne:pecTaHOBKe HH,D,eKcoa I H 

2 , qTo He MeHaeT A~ , TaKHM o6paaoM ( Q. , ~) aK•HBaJieHT-

HbI (-a.. 1 -~ ) • Upe)!,[l,e qeM san11c&Tb BCD nonyqeHHyl'.> HHqio:pMa­

~ll B I<OMIIB.KTHOM BH,D,e' noaa60'l'HMC1l ". 0 TOM, qT06bl HCKJIJ)qlfTb Te 

ToqK11 s n,pocTattCTlile ( a., b, ~ ), KOTOpble OTBetla.J:lT I H 0 

- HHCTaHTOHHhlM-pemeHHRM. OTO' Bo-n•p•wc. ToqKH c b = 0. Kor,11,a 

peweHHe o~oHHCTSHTOHHoe, H ToqKi.t c ~ == 0 1r1 Q.:o{b, o( € R 

Kor,o.a peweHHe 0 -HHCTaHTOHHOe I TaK KaK 1 e I : I :f I = 0 ... ~:: 0 
Bse,D,eM nepeMeHHYJl z ::Q.i~h, z.e C 4 - qeTb!peXMe:pttouy KOM-
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nJieKCHOMY npocTp8HCTBy. Tor,u,a HCKOMOe npocTpa.HCTBO napw1eTpOE 

ecTb R" - V , rAe V orutcblBaeTc.fl CJie,ll.YlllllHM o6paaoM. 

IlycTb V = c 4 
• R + , R, = [ 0, 00) , Toqxy B V oC5o3HatraM 

( Z , ~ ) • IlyCTb Z.l - rpynna H3 AByx 3JieM9HTOBJ H9T,PHBH8Jlb-

"' HW! 3JieMeHT KOTOpOJ.t nepeBO,D,HT Toqxy ( z . ~ ) B ( z • ~ ) , H 

nycTb u (1) - rpynna, AGHCTBYIJU(SSI T,PHBHaJlbHO Ha TOqJW c y = 0, 
a TOqKy ( z , 0 ) nepeBO,IV!Jl\B.Sl B TOqKy ( z. e ~ IP , 0 ) tp E-[ 0' 29Jj. 
Tor,u,a V = V /z.iK U ( 1) - 4Ja.KTop-npocTpaHCTBO no ,u.eAcTBHll 

rpynnh! z.).. I< u { 1) • Ha.xoHe~ v ~oJiyt.U!:;TCfi H3 v Bb16paCbl­

Ba.HMeM 06,pasos ( npH q>axTopea1u.\1n1 V - V ) ToqeK c Im z. = o . 
oTMM aasepueHo · omicBHHe n.:pocT,paHCTBa napaMeTpOI\ R 11 

x V 
OTMeTMM, qTo H B o6~eN cnyqae K ~2 6y,n.eT HMeTb NecTo 

nsJieHHe, aHaJIOr'K'llioe TOMy, KOTopoe Nbl HMJil),U,a.JIH s cnyqae K = 2. , 

a HMeHHo: npH coBna,D,eHHH n. , rt ~ K co6CTBeHHblX 3Hat1eHMii 

MaTpH~ c + c He06XO,D,HMO n.:pOH3B9CTH q>aKTOpH381\Hll no rpynne 

0 (n). 
B 3a.K.11DlleHHe o6cy,D,HM JIOK8JlbHoe ycTpoiicTeo npocTpBHCTBa 

na,palleTpOB. HcHO. qTo JD>6M Toqxa c y :f. 0 MMeeT OTKpblTYJl OKIJeCT-
1 !> 

HOCTb, roueoMOptlHYJl R. • Mo:.mo ,11,oKaaaTb, t1TO H see ocT8Jlb-

Hb!e TOqKJ.i TaKJKe o6Jia,ll.8.IOT 3THM CBOHCTBOM.3TO BaJ!tHO A1IJI. OTBeTa. Ha 

sonpoc [?) 0 CYll\eCTBOBaHHH r.:pynnbl npeo6pa30BSHHJ.t , T.P8H3KTHBHO 

,u,eAcTBYIJll\eJ.t Ha npocTpaHCTBe K - HHCTWiTOHOB , Tax Ka.K HaJIHqHe 

13 ' 
Toqex, y xoTopbli HeT oxpec't'HOCTH, roMeoMopPlloA R , oaHat1aJio 

6bl, t.lTO 3TH TOqKJ.I. H6Jlb3fi nepeaecTH 3Jl0M0HTOM rpynllhl B TO'llG'l ,y 

KOTO,PblX Ta.Ka.R OK,P9CTHOCTb eCTb, T.e.TpaHSHTHBHO ,u,eACTBYllllleR 

rpynnhl B 3TOM CJiyqae He cyiqeCTBOBaJIO 6bl. 

H 6naro,u,a,peH P. A.py'l'1>H.flHy H A. Ce,o,pruumy. aa HHTepecHble 06cyi1-

AeHH11. 
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