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Ol}>HnHani.Hwe onnoHeHTW: 
,IJ.0KTOP. 4>e:3HKO·MaTeMaTHqecKHX HayK 
KaH,IJ.B,IJ.aT l}>H3HKO·MaTeMaTHqecKHX HayK 

E .II.)KH,IJ.KOB, 
M.B.MeHCKHH. 

. Be,IJ.y~ee HayqHo· HCCile,IJ.oBaTeilbCK0,e yqpe~eHHe: Ma-

TeMa"rHqecKHH HHCTHTYT Axa,IJ.eMHH Hayx CCCP 

HM. B.H.CTexnoBa. 
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3a nocneJJ,HHe rOJJ,bl B TeopeTH'-leCKOH qlH3HKe Bee WHpe 

HCilOilb3YIOTC.II anre6paH'-leCKHe MeTOJJ,bl, B oco6eHHOCTH 

TeopeTHKo-rpynnoBhle. 

HacTo.amy10 Jl,HCCepTaUHIO MO)KHO pa3JJ,enHTb Ha JJ,Be 

'-laCTH. OJJ,Ha H3 HHX nocB.ameHa '-IHCTO TeopeTHKO • rpynnOBbIM 

HCcneJJ,OBaHHHM, a JJ,pyra.a - npHilO)KeHHIO TeOpHH npe,ncTaB

neHHH rpynn K KBaHTOBOH TeopHH non.a. 

Ilepaa.a '-laCTb COCTOHT H3 Tpex rnaa, HailHCaHHbIX Ha 

OCHOBe pa6oT aBTopa /1 I ,l5,l6 ,17 ~ OHa IlOCBJIIUeHa CHCTeMaM 

06pa3y10mux a6eneBbIX rpynn, HnH 6onee TO'-IHO, o,n:HoMy 

H3 HanpaBneHHH •ccneJJ,OBaHHH TeCHblX CBH3eH, KOTOpble 

cymecTBYIOT Me)l(Jl,y CTpOeHHeM a6eneBblX rpynn H BHyTpeH

HHMH cBoiicTBaMH HX cHCTeM o6pa3y10mHx. Ha'-lano 3TOMJ 

HanpaBneHHIO nono)KHil B.)J,na6 B pa6oTax 1958-196lrr!
4

-
6 

Hcnonb3YH IlOH.IITH.11 HenpHBOJl,HMOH CHCTeMbl 06pa3y10mHx 

H BBeJJ,eHHble BM IlOHHTH.11 CHilbHO npHBOJJ,HMOH, HacneJJ,CTBeH

HO npHBOJJ,HMOH H Hacne,nCTBeHHO CHJibHO npHBOJl,HMOH CHCTe -

Mbl 06pa3y10mux, )J,na6 pa3JJ,enun nee cacTeMbl 06pa3y10mux 

a6eneBblX rpynn Ha cneJJ,y10mue wecTb THnon: 

(I) - HenpHBOJJ,HMa.11 CHCTeMa o6pa3yIOI.QHX; /1/ 

(II) - npHBOJJ,HMa.a, HO He CHilbHO npHBOJ),HMa.11 H He Hacne,n

CTBeHHO npHBOJJ,HMa.a CHCTeMa 06pa3y10mux; 

(III)- CHilbHO npHBOJJ,HMa.a, HO He Hacne,nCTBeHHO npHBO· 

Jl,HMa.11 CHCTeMa o6pa3yIOmHx; 

(IV) - HacneJJ,CTBeHHO npHBOJJ,HMa.a CHCTeMa 06pa3y10mux, 

HO He CHilbHO npHBOJl,HMa.ff; 

('V) - Hacne,ncTBeHHO H CHJihHO npHBOJ),HMa.ff CBC Te Ma 06-

pa3y10mux, HO He Hacne,ncTBeHHO CHilbHO npHBOJl,HMa.a; 

· (VI)-, HacneJJ,CTBeHHO CHJibIW. npHBOJl,HMa.ff CHCTeMa o6pa-

3YIOmffX. 

IIo.acHHM 3TH IlOH.IITH.11. 
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IIycTL :i) - CHCTeMa o6pa3Y~lllHX HeKOTOpoii rpynm,I G • 
:i) - HenpHB0.IlHMa ' eCJIH C00TH0WeHHe 

g!;{'.l}\g! .. /2/ 

He BLIIl0JIHJleTCJI HH .D;JIJI 0.D;Horo 3JieMeHTa g ,;; :£ . B npo

THBH0M cny11ae ~; • npHB0llHMa. 
:i) - . CHJILH0 npHB0.D;BMa, eCJIH C00TH0WeHHe /2/ 

BLIIl0JIHJleTCJI .D;JIJI JII06oro 3JieMeHTa g I; :i). 
'.I)._ Hacne.nCTBeHH0 npHB0.D;HMa, ecJIH npHB0.D;HMa 

ac.11Ka.11 no.u;cucTeMa :D ' £ :D , nopo~aIOll.laJI G ""I :D ! . 
:I) ~ .HacnencTBeHH0 CHJILH0 npHB0.D;HMa, ecJIH 

CHJILH0 npHB0.D;HMa BCJIKa.11 Il0.D;CHCTeMa :i), C :i), nopmK.u;a10-
i.ua.11 G=l :D ! . -

,D;na6 noKaJan, 'IT0 cyll.leCTBYIOT a6eneBLI rpynnLI, 06na
.u;a10iuue BCeMH weCTLIO THilaMH CHCTeM o6pa3ylOll.lBX- MM 
ycTaH0BJICH0, KaKHMH aoo6iue KOM6HHaUHJIMH THil0B il/ 
MoryT o6na.u;aci. a6eneBLI rpynni.1 /cM. 151, /. 3To cne.u;y10-

i.uue KOM6HHaUHH: 

(I)' 

(I) (II)' 

(I) (II ) · (Ill ) , 

(I) (II) (III) (IV) (V), 

(I) (II) (III) (IV) (V) ('VI), 

{IV) (V)' 

(IV) (V) (VI), 

(VI) 

B C00TBeTCTBHH C 3THM a6eneBLI rpynnLI M0)KH0 pa3.u;e -
JIHTL Ha B0CeML HenepeceKalOll.lBXCJI KJiaCC0B, eCJIH Il0CTaBHTL 
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a C00TBeTCTBHe Ka~oii TaKOH KOM6HHaUHH THilOB CHCTeM 
o6pa3YIOll.lHX ace a6eneai.1 rpynm,1, B K0T0pLix peannJyeTc.11 
T0JILK0 0Ha: 

9J (100000) -(I), 

t (110000) -(I) (II), 

~(111000)-(I) (II) (III), 

:i) ( 111110) - (I ) (II ) (III) (l'V) (V), 

$ (111111) -( I) (II) (Ill) (IV) (V) (VI), 

!1; (000110) -(IV) (V), 

$(000111) -(IV) (V) (VI), 

:i) (000001 ) - (VI) . 

IIpo6neMa B.,D;na6a C0CT0HT a uaxo~eHHB KpHTepuea, 
K0T0PLIM .D;0Jl)Kllhl YA0BJieTB0p.llTL a6eneBLI rpynnLI, npH
Ha.D;Jie)Ka[UHe K TeM HJIH BHLIM H3 yKa3aHHbIX KJiaCC0B. 

OnucaHHe KJiaCC0B :0(100000) , 5) (110000) , 51(000001) 
.u;aHo ,D;na6oM B pa6oTax / 4,5;. OxaJanoci., 'IT0 xnacc 
:D (100000) C0CT0HT H3 O.D;HOH Hyneaoii rpynni.1, a 
5J (110000) co.u;ep)KHT T0JILK0 UHKJIH'ICCKYIO rpynny BT0poro 
nop.11.u;Ka - C::: (2) . Knacc :J) (000001) C0CT0HT H3 BC ex He -
HyJieBLIX Il0JIHLIX a6eneBLIX rpynn. B 161 ,D;na6oM H3y'leHLI 
npHMapHLie rpynnLI xnacca :0(111000). MM noKaJaHo, 11To 
npuMapHa.11 a6eneaa rpynna G(TG}> 2) npHHaAJIC.)KBT K 
g:; (111000) Tor.u;a :H Toni.Ko Tor.u;a, xorJla oua orpaHHtfeHa * . 

Ha 3TOM peJyni.TaTLI B.JI;na6a B yiauaHH0M uanpaaneHBH 
HC'ICpilLIBaIOTCJI: OHO IlOJIY'IHJI0 .u;aJILHeiiwee pa3BHTHC B 
pa6oTax aaTopa 111 •15 •16 •171. 

;;; 3.u;e-ci.- H HH>Ke 6y.u;eM mtJhIBaTL nepuo.u;u11ecxyro a6ene
ay rpynny orpaHH'ICHHOH, CCJIH nopJI.D;KH ee 3JICMeHTOB 
orpaHH'ICHhl B COBOK}'IlHOCTH. B npoTKBHOM cnyqae rpynna 
6y.u;eT H8.3LJBaTLCJI HeorpaHH'leHHOH • 
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r naaa I , HanHcaHHaH Ha OCHOBe pa60Tbl /II~ IlOCBHme -
Ha rpynnaM Knacca :D(lllOOO). HaMH noKa3aHo, 'ITO ecnH 
a6eneaa rpynna G G ~ (111000) Cl G l> 2), TO oHa HMeeT BH,IJ;: 

G = T + F , /3/ n 

r,IJ;e T - . orpaHH'leHIIaH nepHO,IJ;H'lecKaH rpynna, Fn -

cao6o.IJ;HaH a6eneaa rpynna paHra n < "" HnH paBHa 0. 

C ,IJ;pyroii CTOpOHbl, noKa3aHO, 'ITO BCHKaH rpynna G , 
HMeromaH BH,IJ; 

'G • T P +. A , IG I ·> 2 , 

r,IJ;e T P - orpaHH'leHHaH npHMapHaH rpynna, a A - rpynna 
C KOHe'IHhlM 'IHCilOM o6pa3}'.IOlllHX, npHHa,IJ;Ile)KHT K !1)(111000) . 

XOTH rpynnhl BH,IJ;a /3/ ycTpoeHhl BeCbMa npoCTO, Bonpoc 
0 TOM, KaKOBbl ace rpynnhl Knacca TJ (111000), OCTaeTCH 
DOKa OTKp~ThlM. Bo3MO)KHO, 'ITO OH COBila,IJ;aeT co BCeMH 
rpynnaMH BH,IJ;a /3/. HaMH ycTaHoBneHo, no KpaiiHeii Mepe, 
'ITO 3TH rpyDilbl He o6na,IJ;aIOT CHCTeMaMH 06pa3y10mHx 
THna (VI). 

rnaB'a'll ' .. Han11taHa 'Ha OCHOBe' pa6oT \ a:eTopa 115 •161. 
3,IJ;eci. 1fax'o.z(H'TcJi , uei«>TOphle ,IJ;OCTaTO'IHhle ycnoBHH, . npH 
KOTOPhl:X ' a6erteea rpynna o6Jia'AaeT, Hn~ He o6na,IJ;aeT Ha -
cne,IJ;CTBeHHO CHJibHO npHBO,IJ;HMOH CHCTeMoii' o6pa3yJOmHX 
/THil (VI) .. ·. /. 3TO 'no3B0IlHilO ,IJ;OKa3aTb' TeopeMhl BilO)KeHHH 
,IJ;nH I<naccoa :iJ(lllllO)°' , !D(llllll) , :lJ (000111) , 
xapaKTepH3YIOU(He 11i i:iiupoTy. uj' ~eopeM cne,IJ;yeT, 'ITO ,IJ;IlH 
nro6oii a6eneaoii ·rpy:nnhl 'G B I<a)K,IJ;OM 113 yKa3aHIJhlX KnaccoB 
cymecTB}'eT' rpyima, c"o,IJ;ep)KamaH G B Ka'leCTBe IlPHMoro. 
cnaraeirnro: IIortyqeHHhle pe3yni.Ta.TLI' MoryT paccMaTpH- . 
BaTbCa ~H Kai<: '.i{ocTaTO'IHhle ycnOBHH npirna.IJ;ne)KHOCTH a6e
neBhlX rpy1fo K Knacca.M !D (lilllO) · , · TJ.(111111 ) , 
!D(OOOlll) 1.: ' )].a.nee ;HaMH ODHCaHbI Bee cqeTHble nepBO,IJ;B· 
'ICCKBe rpynnhl KnaccoB 1) (000110) , ~(000111): Haii
,IJ;eHhl TaK)Ke HeKOTOphle BB,IJ;bl C'leTHblX Henepii:o,IJ;B'leCI<BX 
rpynn 1<nacca 1l(000110). IloKa3aBo, 'ITO .Ka)K,IJ;aH a6eneaa 
rpynna c: KOHe'IHblM 'IHCilOM o6pa3yIOmHX MO:>KeT 6b1Tb BilO:>Ke -
Ha a··ue·1<0Topyro c'leTiiy10 rpynny Knacca. .:S}(OOOllO). Ai1a
noru11Hble' ytBep)K'AeHil,t ,IJ;OKa3~H~ II ,IJ;nH icnacco:e :S}(lllOOO)' , 
!D(lllllO) , !D(llllll) , TJ(OOOlll) . 
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rnaaa III HanHcaHa Ha ocHoBe Hameii pa6oTbI 1171 . 
B Heii B3naraeTCH nonHoe pemeHHe npo6neMhl )J.na6a .IJ;nH 
npBMapHhlX B HeorpaHH'leHHbIX nepHO,IJ;H'leCKHX rpynn. 

IlpHBe,IJ;eM pe3yilbTaTbI, nony'leHHble HaMH ,IJ;IlH npHMap-
HhlX rpynn. IloCKOilbKY npHMapHble rpyDilbl KnacCOB 
:iJ(lOOOOO) , :lJ (110000) , !1)(111000) , !D (000001) 
OilHCaHbl )J.na6oM, HaM OCTaeTCH paccMOTpeTb npHMapHble 
rpynnbI KnaccoB ~(111110) , ~ (111111) , !D(OOOllO) 
g)(OOOlll). . 

Knacc ~(111110) 
npBHa,IJ;ne:>KHT K ~ (11~110) 
OHa HMeeT BH,IJ; 

G .. G 1 +'G
2 

p - npHMapHaH rpynna G 
TOr,IJ;a H TOilbKO TOr,IJ;a, KOr,IJ;a 

r,IJ;e GI- orpaHB'leHa, G 2 ·HeorpaHH'leHaB r/G 1) > rp(G2), 

rp(G1 )~ Xo. 
Knacc !D(llllll). IlpnMapHhle rpynnhI noro 

Knacca xapaKTepH3YIOTCH paBeHCTBaMB 

r(G/ B),..IGl=zlBI 

/ B -6a3HCHaH no,D;rpynna G /. 
Knacc !D (000110) . . 3ToMy Knaccy npHHa,IJ;ne:>KaT 

Bee C'leTHble npBMapHble rpynnbl BH,IJ;a 

G =G 1 + D , 

r,IJ;e G 1 - KOHe'ln:a, D 
H TOilbKO OHB. 

nonHaH rpynna, 0< r ( D) < r (G 1 ) , p p 

Knacc SJ (000111). • IlpHMapHble rpynnbl 6eCKO· 
He'IHoro paHra 3TOro Knacca xapaKTepB3YIOTCH COOTHOlIIe -
HBeM 

0<1B1<1 G/BI-IGI 

/ B -6a3HCHaH no.D;rpynna/. 
Cpe,D;H rpynn KOHe'IHOro paHra Knaccy T, (000111) npu-

Ha,IJ;ne)icaT rpynnhl BB,IJ;a G .. G 1 +D , r.IJ;e G 1 .,,/ 0 - KOHe'IHaH, 
a D - .nonHaH rpynna, r P(D) ·>-. r P ( G 1 ) , H TOilbKO OHH. 

)J.nH nepBO,IJ;B'lecKHX rpynn nony'leHhl cne.IJ;yIOmHe pe3ynb· 
TaThl: 
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Knacc :D (111000). . EcnH nepHo,o:H1-1ecKaJ1 rpynna 
npHHa,O:Jie)KHT K :0(111000) , TO OHa orpaHH'leHa. 

Bonpoc O TOM, KaKOBhl ace nepHO,O:H'leCKHe rpynnbl 
KJiacca :i) (111000) , OCTaeTCJI IlOKa OTKpbIThIM. EcJIH eCTb 
orpaHH'leHHhle rpynnbI C nacne,zi:cTBeHHO npHBO,O:HMhIMH CH
CTeMaMH o6pa3yIOI.QHX, TO OHH npHHa,O:Jie:>KaT K :i) (111110) 
Bee nepHO,O:H'leCKHe rpynnbI BH,O:a 

TP +A, 

r.zi:e TP - orpaHH'leHHaH npHMapuaH rpynna, a A- KOHe'IHaH 
rpynna, 3aee,zi:0Mo npHHa.zi;ne:>KaT K :D (111000). 

Knacc ~(111110). .• HeorpaHH'leHHaH nepHO,O:H'lecKaH 
rp)'.'nna npHuaµ;ne:>KHT K ~(111110) Tor.zi:a H TOJibKO Tor.zi:a, 
Kor,zi:a Olla HMeeT BH,O:: 

· G ='G 1 + 'G 2 , 

r.zi:e 'G1 - orpaHH'leHa, 

r ('G 
1 

) > r (G 
2 

) • 

G 2 - ueorpaHH'leua, r(G 1) ·~ )( , 
0 

Knac~ :D (111111) . • OH COCTOHT H3 ecex nepHO.IJ;H-
qecKHX rpynn 'G ' He npe,zi:cTaBHMhIX B BH.IJ;e 

'G = G 1 + G 2 , 

r.zi:e G 1 - orpaHH'leua, r(G 1)·?:_ X 0 , r(G 1)·> r(G 2), H 
y,zi:oeneTBOpHIOlllHX cooTHowe1rn10: I B I .. I G I / B - HeKo
TopaH 6a3HCHaH no,zi:rpynna G /. 

Knacc 1l (000110) . . IIepHo,o:H'lecKHe rpynnhl 3Toro 
Knacca HMeIOT BH.D: 

G,..G 1 +D, 

. r,zi:e G c KOHe'IHa, D - nonaaH rpynna, 0 < r( D) < m ( G 1) * 
KJ:Iacc :D (000111). . IIepuo,o:H'lecKHe rpynnhl 6ec-

KOHe'IHoro paHra 3Toro KJiacca xapaKTepH3YIOTCJI COOTHO
weHHeM 

JBl<IG / Bl"" !GI' 

* qepe3 m(G I ) Mhl o603Ha'laeM MaKCHMYM paHrOB npu
MapHbIX KOMilOHeHT KOHe'IHOH rpyililbl G I • 

8 

r,zi:e B - cyMMa 6a3HCHhIX no,zi:rpynn ecex npuMapHbIX KOMno
ueuT rpynnb1 G • 

IIepuo.zi:uqecKue rpynnhl Kouequoro paara Knacca 
:i) (000111) HMelOT BH,O:: 

G ,..'G
1 

+ D, 

r.zi:e G I J. 0 - Kouequa, a D - !fOJIHaH rpynrra u 

r(D.) -~ m ( G 1 ) . 

OTCIO,O:a BH,0:HO, 'ITO ,O:JIJI Heorpauu'leHHhIX nepH0,0:H'leCKHX 

rpyrrrr HaMH rronyqeaa rronuaH /a CMbICJie ,D;na6a/ Knaccu
d>HKa:UHH. 

BTopaH qaCTb .IJ;HCcepTa:UHH COCTOHT H3 .D:BYX rnae 

/ IV H ·v / u uarrucaua ua ocaoee pa6oT aeTopa /I 3 ,I4/ • 
Oua rroce.111:ueua rpyrrne 06061.QeHHhIX /opuc4>epuqecKux/ 

c,zi:euroe IIHTHMepHoro rurrep6onou.zi:a; urpa101.Qeii 6onbwyro 
ponb a pa6oTe B.r .Ka.zi;blllleBcKoro / 7 • B / 7 I H3JIO)KeH Ho
Bhlii rro,zi:xo,zi: B KBaHTOBOH TeopHH IlOJIJI, RCIIOJib3YIOI.QHH 

OpHrHHaJibHOe IIOHJITHe OTHOCHTeJibHoro HMIIYJibCa. B OCHOBe 

pa6oThl ne:>KHT rHIIOTe3a O .TOM, 'ITO OTHOCHTeJibHhle HM

IIYJibCbl rrpHHa.zi;ne:>KaT rrpocTp~HCTBY .zi:e CHTTepa. rpynrra 
.D:BH:>KeHHH :noro rrpocTpaHcTBa coerra,zi:aeT c rpyrrnoii .IJ;BR:>Ke -
HHH 0,0:HOIIOJIOCTHOro IIJITHMepHoro rurrep6onou,zi:a. YKa3aHHaJI 
BblWe rpynrra 06061.QeHHhIX C,O:BHrOB IlJITHMepHoro rurrep6o
JIOH,O:a B opucd>epuqecKHX KOOp.D;HHaTax (eu ,X) MO)KeT 6hIT& 
rrpe,zi:cTaeneHa KaK rpyrrrra rrpeo6pa3oeaHu:ii BH.IJ;a 

eu'=eu+·a, 

➔ ➔ 

X '= e-a X + ; 

3aMeTHM, 'ITO B pa6oTe / 3/ pac.cMaTpueaeTcH aHanoruquaH 
3a.zi:aqa, 1'.0JibKO pa3MepHOCTb rrpocTpaHCTBa TaM Ha e.IJ;HHH:UY 
MeHbWe. JlerKO noKa:iaTb, 'ITO yKa.3aHHa.ll rpynrra H3_0Mopd>Ha 
'leTblpexnapaMeTpuqecKoii rpyrrrre Jiu /KoTopyro Mhl 6y
.zi;eM B ,,zi:aJibHeiiweM o603Ha'laTb nocpe,IJ;CTBOM K /, co
CTOJ11.Qeii; H3 ,zi:eiicTBHTeJibHhIX eeKTopoB ( x0, X) =( x0 ;xl'x 2,x 3) 
( X. (;; ( ~ ,oo, +oo)). Onepa:UHJI B K 3a,IJ;aeTC.II TaK: '• 

I 
➔ ➔ -ro ➔ .➔ 

( x0 , X )( Yo , Y ) ~ ( x O + y O , e X + y ) . 

9 



)];mi ;I\aJihHeii:wero pa3BHTHJI yKa3aHHoro no,nxo.na B KBaHTo
Boii: TeopHH IlOJIJI Ba'.lKHoe 3Ha'leHHe HMeeT 4>ypbe-aHaJIH3 Ha 
rpynne K. B qaeTHOeTH, Heo6xo,nHMO 3HaHHe Beex, e ,TO'I
HOeTbIO .no 3KBHBaneHTHOeTH, YHHTapHbIX HenpHBOAHMblX 
npe,l\eTaBJieHHH 3TOH rpynnhI, a TaKlKe eOOTBeTeTBYIO~HX 
HM eJie,I\OB. 

rnaBa IV HanneaHa Ha oeHoBe Haweii pa6oTbI /l 3
/ H 

noeBJI~eHa HaXO:>K,l\eHHIO 3THX npe,l\eTaBJieHHH. QqeBHAHO, 
'ITO K HeKOMilaKTHa B o6bl'IHOH TOilOJIOrHH eBKJIHAOBa npo
eTpaHeTBa E4 • HaMH yeTaHaBJIHBaeTeJI, 'ITO rpynna K 
npHHa,I\Jie:>KHT K Knaeey TaK Ha3bIBaeMblX 3KenoHeH:uHaJibHblX 
rpynn. Henonh3YJI MeTOA, pa3pa60TaHHhlii Il.IlyxaHeKHM 
,!\JIB 3TOro Knaeea rpynn /l 9/, Mbl HaXOAHM Bee, e TO'IHOeTblO 
AO 3KBHBaneHTHOeTH npe,l\eTaBJieHHJI, rpynnhl K. OKa3anoeb, 
'ITO Bee OHR, 3a HeKJIIO'leHBeM 0,1\HOMepHbIX, 6eeKOHe'IHO
MepHbl. Ka:>K,I\Oe TaKoe npe,l\eTaBJieHBe 3a,l\aeTe.H BeKTOPOM 
c =(0,C) , rAe C=(c 1 ,c 2,c 3), T.e. TpeMJI napaMeTpaMH. 

B npoeTpa11eTBe 'L 2 ( - 00, 00 ) 3TH npe,l\eTaBJieHHJI HMe-
IOT BB,!\: 

U (g)f(y)=e 
C 

y+xo 
i e 

➔ ➔ 

( C, X ) 
f (y +xo) • 

➔ ➔ ➔ 

rAe g=(x0 ,X)(;; K • f(y)(;;. •L 2 (-00,00) .(~.X) -
o6hl'IHoe exannp11oe npon3Be,neHHe BeKTopoB C H X .Ka:>K
AOe HCilPHBO,I\BMOe YHHTapHoe npe,l\eTaBJieHHe rpynnhl K 
3KBHBaneHTHO 0,1\HOMY H3 3TOH eepHH. CepHIO 3THX npe,l\eTan
JICHHH MO:>KHo ey3HTh, e'lnTaH II C I IE = 11 c II E = 1 , no-

3 4 
eKOJibKY HaMH ycTaHOBJieHO, 'ITO npe,l\eTaBJieHHH Uc II Uc' 
3KBHBaneHTHbl TOr,l\a B TOJibKO TOr,l\a, Kor.na C '=k C • k > 0. 

B rnaae V , HanHeaHHoii Ha ocHoBe Haweii pa6oTbI / 14/, 
IlOJIY'ICHbl cl>opMyJihl ene,I\OB ,I\JIJI yKa3aHHblX BblWe npe,I\CTaB-
neHHli.. , 

)];n.11 n106oii: cpyHKUHB ¢ (;; C O (•L) · / ·L - anre6pa Iln 
rpynnhl K / onepaTop ui = J¢(g)Uc(g)dg ,,/3ACCbBBHAY 
3KeilOHCHUHaJibHOeTH rpynnhl K , MO:>KHO OTO)K,l\eeTBHTb cpyHK'.' 
uuro Ha K e 4>y11xuHeii: na L / HMeeT KOHe'IHhlii cneA; onpe -
Aen11eMhlii 4>opMynoii · 

spu; ... ~ j r·(J¢'(x)/77i(sa +tc,x) 

0 -oo L 

x3 . 
_o_dx)t dsdt 

sh3( xO) 
2 
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/HHTerpan B eMblene Ile6era/, rAe x = ( x 0 , X) (;; •L, a =O,0,0,0), 
( 2 2 2 

C= 0,cl'.c 2 ,c 3 ), c1 +c
2
+c

3
=1. 
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