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1. B B e 1l e H H e 

PeanH38UHSI anre6p nH c noMOlllbiO !jlyHKUHH Bose H !jlepMH-·OrrepaTO-

pOB po)I(JleHHSI H yHH'ITO)KeHHSI b 1 , a 1 ( i = 1 , ... , n ) HMeeT MHOrO'IHC.JJeH-

Hbl9 rrpHMeHeHHSI B TeopeTH'I9CKOft !jJH3HKe, lloCT8TO'IHO yrrOMSIHyTb, 'ITO 

B TeOpHH Sl/lp8 H KB8HTOBOft TeOpHH ITO.JJSI, rne COCTOSIHHSI CHCT9Mbl peanH

ayiOTCSI B npocTpancTBe <l>oKa 'IHcen aanonneHHSI, see onepaTopbi !jJH3H'IeC

KHX H86.JJIO/l8eMMX SIB.JlSIIOTCSI !jlyHKUHSIMH COOTB9TCTBeHHO KOH9'1HOrO H 6ec

KOHe'IHOrO 'IHcna TaKHX onepaTopoB. B nocnennHe ronM HHTepec K npo6neMe 

pea.JJH38UHH B03pOC K8K B K.Jl8CCH'IeCKOit M9X8HHKe (pea.JJH38UHH C rrOMOlllbiO 

a X I H -- ) 1 T8K H B H9KOTOpbiX COBpeMeHHbiX HarrpaBneHHSIX B T90-

ax1 
pHH aneMeHT8pHbiX '18CTHU (llHH8MH'IeCKH9 rpyrrrrbi 1 6eCKOH9'1HO KOMITOH9HT-

Hbl9 ypaBH9HHSI), C 'IHCTO M8T9M8TH'I9CKOA TO'IKH 3p9HHSI 0'19Hb MHOroe 

B aalla'le o peanHaauHH peweno. TaK, nanpHMep, HasecTHO, 'ITO BCSIHaSI 

anre6pa nH MO)KeT 6biTb npellCT8B.JJeHa B BHI19 ITO.JlHHOMOB BTOpOft CTene-

/1-4/ 
HH 6oae- H.JJH !jlepMH-onepaTopoB , 'ITO cywecTBYIOT peanHaaUHH nonH-

/5/ /6/ 
HOM8MH rrpOH3BO.JlbHOit CTerreHH H.JJH p8UHOH8.JlbHbiMH !jlyHKUHSIMH ll.JJSI 

cnyqag Boae H 'ITO onpe11enenHe pauHoHanbHoA !jlyHKUHH !jlepMH-orrepaTo-

17/ 
pOB H9B03MO)KH0 , 11MeeTCSI1 OllH8K0 1 H llOBO.JlbHO MHOrO HepeweHHbiX ITJD-

6neM, llo CHX nop H9H3B9CTH8 M8KCHM8.JlbH8SI rrpOCT8SI H.JlH rronyrrpOCT8SI 

anre6pa nH, KoTopaSI Mo)KeT 6biTb nocTpoena Ha Jlannoro 'IHcna orrepaTo-
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x/ 
pOB pO)K.QeHHSI H yHH'qTO)KelfHSI , llnH Cnyqag <J>epMH a:e 6binO SICH01 cy-

ruecTBYIOT nH peanH38UHH rronyiipOCTbiX anre6p IIOnHHOMSMH CTeiieHH Bbiiiie 

BTopoa. HeH3BecTeH TSK)Ke a:a6op Bcex pasnH'qlfbiX peanHsauHA. nocne.QHSISI 

rrpo6neMa CBSI38H8 C BOIIpOCOM 06 8BTOMOp~H3M8X YHHBepcanbHOA o6ep-
/6/ 

TbiBSJOIUeA anre6pbi H .onH cnyqag Bose 6bma qacTHqa:o peiiiea:a a , 06-

ruee peiiieHHe1 0.QH8K01 IIOK8 HeHSBeCTHOo DoaTOMy IIpe.QCT8BnSieTCSI ecTeCT

BeHHbiM IIOIIbiT8TbCSI HaATH peiiieHHe yKa38HHOft Bbiiiie IIpo6neMbl B qacTHOM 

cnyqae1 KoTopoe MO)KeT rrocny)KHTb KnJOqoM K peiiieHHIO 6onee o6rueA sa.oa

qH, B a:acToHrueA pa6oTe Mbi paccMaTpHaaeM cnyqaft .oayx nap ~epMH-orre

paTopoa H IIOKa3biB89M1 'qTO M8KCHManbH8SI IIOnyiipOCTaH H IIpOCTSSI anre6pa1 

KOTOpaSI Mo>i<eT 6b!Tb IIOCTpoea:a HS.Q IIoneM KOMIIneKCHbiX 'qHCen 1eCTb an-

re6pa SO ( 6 , C) • n106aH H3 .oeACTBHTenbHbiX ~opM 9TOA anre6pbi HBnH-

eTcH MaKCHManba:oA .oeftcTBHTenbaoA anre6poa. 

KpoMe Torol HS .ooKasaTenbCTBa cne.oyeT1 qTo cyruecTBYJOT peanHsa

UHH anre6p nH nonHHOMSMH ~epMH-onepaTopoB CTeneaH Bbiiiie BTOpOA, 

B npHnO)KelfHH Mbl npHBO.QHM peanH38UHIO anre6pb! B SIBHOM Im.Qe, 

2. nocTpoeHHe MaKCHManbHOA anre6pbi R 

f.{Y.cTb cp - npoHsaonl:.Hoe none xapaKTepHCTHKH aynh. l.Jepes V Mbl 

6y.oeM o6osaaqaTb accouHaTHBHYIO anre6py Ha.o noneM c/J c o6pasyiOUIHMH 

at I bl a2 I b2 1 KOTOpbie YllOBneTBOpSIIOT COOTHOIIIeHHHM: 

a 1 b l + b l a 1 = 18 IJ 

a 1al+a;a1 =b 1bl +hlb 1 .. 0, 
(1) 

xl DycTb n - aeKoTopoe ceMeACTBO anre6p nH. Anre6pa A c;;; n MaKCH
Manbaa a 0 1 ecnH oHa He HBnHeTcH no.oanre6poA HH o.oaoA HS anre6p1 
npHHa.one)KaUIHX {} • .fiCH01 'qTQ CeMeftcTBO {} MO)KeT HMeTb HeCKOnbKO 

MaKCHManbHbiX aneMeHTOBo 
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rae i,j=1 1 2H - e.oHHH'qHbift aneMeHT anre6pbi. HHbiMH cnoaaMH1 

V - aTo accouHaTHBHaH anre6pa acex rrcnHHOMOB .oayx nap 6ose-onepa-

Topoa po)K.QeHHH H yaHqTO)KeHHH Hall cp , B KaqecTae 6asHca a V 

MO)KHQ Bbi6paTb COBOKynHOCTb BCeX ynopHJlOqelfHbiX MOHOMOB ~epMH-one

paTOpOBo llnH onpe.oeneaaocTH Mbi aae.oeM cne.oyJOIUHe o6osHaqelfHH ( anH 

6asHCHbiX BeKTOpOB) 

0 2 3 
e 0 = I e I =a I b I e I= a ta 2b I 

1 2 b 
3 =a b b e =a e = a e 

I I 2 2 2 2 I I 2 

1 2 8 
e =a ea=alb2 e

8
=a

1
a 2 b..: 

2 2 ( 2) 

1 
= b I e 2 =a b e 8 =a b b 

ea 4 2 I 4 2 I 2 

e 1 = b e 2 = a a e4 = a a b b 
4 2 0 I 2 4 I 2 I 2 

e 2 = b b 
6 1 2 

r 
l.Jepes V1 , = 011121314 o6osHaqHM no.orrpocTpaHcTaa anre6pbi V HaTSI-

I 
HYTbie Ha BeKTopax e l 1 rae i = 01 ••• 4 H j npHHHMaeT ace B03-

MO)I{Hble 3HaqeHHSI, QqeBH.QHO, npocTpaHCTBO V 

cyMMY CBOHX IIO.OnpocTpaHCTB VI 1 T,e, 

V .. V
0 

+V 1 +V 2 +V 8 +V 4 • 

pacrre.oaeTCSI B npHMyJO 

( 3) 

0THOCHTenbHO KOMnOSHUHH [ V , V ) -. V , onpe.oeneHHoft no ~opMyne 

[a, b ] = ab - b a , a , b f V , anre6pa V sransreTcH anre6poA nH, B .oan 

HeftiiiHX BbJqHCneHHSIX Mbl Bcer.oa paccMaTpHBaeM V KaK anre6py nH, 
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/4/ 
B pa6oTe ITOK838HO, ~TO vo + v2 HBnHeTCH anre6poA, H30-

MOPtPHOA anre6pe· I + SO ( 2, 2 ), rile I - O.llHOMepaas anre6pa, a CHMBon 

+ o6osaa~aeT rrpHMYIO cyMMy Mem.lly anre6paMH. BosHHKaeT sorrpoc o 

TOM, K8KOA anre6pe nH COOTBeTCTByeT V H K8KOB8 M8KCHM8nbH8H rrony-

npoCT8H anre6pa, B Heft COJlepmaruaHCH? llnH HCCne.llOB8HHH CTpyKTypbl 

anre6pbl nH V Mbl BOCITOnb3yeMCH KpHTepHeM KapTaHa ( CM, 0 HaiTpH
/8/ 

Mep, ), cornacao KOTopoMy anre6pa nH nonyrrpocTa Tor.lla H TonbKO 

Tor.lla, Kor.lla ee <PopMa KHnnHHra HeBbipo)!(JleHa. 

4>opMa KHnnHHra f (a • b ) rrpOH3BOnbHOA anre6pbl nH (a. b ~A) onpe- . 

nenseTCH no <PopMyne: 

f (a , b) = - Tr aJ a ...l b , (4) 

rile ...i a H ...i b - COOTBeTCTBYIOWHe aneMeHTbl rrpHCOellHHeHHOA an-

re6pbi V 3neMeHT ...i a HBnHeTCH nHHeAHbiM onepaTOpOM B npocTpaHCT-

se anre6pbi A H orrpe.llenHeTCH paseacTBoM: 

...lau=[a,u] JlnH scex u ~A. (5) 

E~f!H ( e 0 , e 1 , -·, en ) - 6asHc B A 1 TO 6HnHHeAHaH <PopMa 

f(a ,b ) HeBb!pO)!(JleHa B TOM H TOnbKO TOM cny~ae, KOr}la det f ( e1 , ej ) .j, 0, 

llns anre6pbl V sapaaee O~eBHJlH01 ~TO ORa He nonyrrpoCTa, T,K, COJlep-

mHT KOMMyTaTHBHbiA H, cne}loBaTenbH01 paspeiiiHMbiA H}lean V 0 , B o6rueA 

TeopHH anre6pbi nH JlOKaSbiBaeTCH TaopeMa, cornacao KOTopoA BCHKaH 

anre6pa nH V Hall noneM ¢ xapaKTepHCTHKH aynb pacna.llaeTcs a nps-

MYIO CyMMy CBOHX ITOJliTpOCTp8HCTB S H R , rile S - M8KCHM8nbHbiA 

pa3peiiiHMbiA H}lean B V H R - rronynpocTas anre6pa, T.e. 

V=S Q.R. ( 8) 

8 

I 

•lj ., 

_.:..__ 

nns Toro ~T06bi Bbl~HCnHTb M8KCHManbHYIO nonynpocTyiO anre6py R 

anre6pbl . V 1 Mbl Bbl~HCnHM B HBHOM BH}le tPOpMy KHnnHHra B 6a3HCe 

( 2) H H8A.IleM 6a3HC 1 B KOTOpOM OH8 }lHaroHanbHa, DpOBOJlH see Bbi

Kna.llKH B HBHOM BH}le1 Mbl nony~aeM cne.llyiOWYIO MaTpHilY JlnH tPOPMbl 

KHnnHHra: 

~ ~~ 

~' ~ 

"' ' 4{, -t. 
\ -'I 

s ~ ... 

-& 
~{.e-.,e:>: -& _, 

' -- 1--

-~ 
·-

-~ -3 
--

% ~& 

~ r-f, 

-8 1-S 

-'1 -'t co 
'-• 
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QqeBHJlH01 det f( e I , e j ) = 0, ToKo I18pBblft p5IJl COCTOHT TOnbKO H3 Hyneft 

a 1 cneJloBaTenbHo, anre6pa V He 5IBn5leTC5l rronyrrpocToA. Lln5I JlHaroHa-

nHaauHH 6HnHH8li:HOtl: iflopMbl BB8Jl8M HOBbit!: 6a3HC: 

0 
g 1 = 1 

g 1 
= a + b 

1 1 1 

1 
g =a + b 

2 2 2 

1 
g =a -h 

8 1 1 

1 
g =a -h 

4 2 2 

2 
g =a a -h b 

6 1 2 1 2 

g 8 =a a b +a b 
1 1 2 1 1 

-. 
8 b b g2 =a a -a 

1 2 1 1 1 

b 
1 2 

b 
2 

2 1 
gl=albt-2 

g 2 =a b 
2 2 2 

1 
2 

2 g =a b +a b 
8 1 2 2 1 

2 
g =a b -a b 

4 1 2 2 

2 
g =a a +h b 

~ 1 2 1 2 

+!..a _ Lb 
2 2 2 2 

1 +-a + ..!. b 
2 2 2 2 

g8 = a a b + a b b - .!._ a - j_ b 
8122 212 2121 

3 
b g =a a -a 

4 1 2 2 

g4 = a a b b 
1 1 2 1 2 

1 b b --a _ _!_b 
2 1 2 

1 
+-a b 

2 1 1 

2 1 2 1 

1 1 
+-a b--. 

2 2 2 4 

8 

( 7) 

)tl 

lit 

ttl 

~ 
1,/ 
l.,f 

..<:...__ 

B sToM 6aaHce iflopMa KHnnHara f(g: ,g: JlHaroaanbRa1 

rrpH'IeM JlHaroaanbHbie sneMeRTbi HMeiOT cneJly!OlUHe aaa'leHH5l: 

Ta6nHua 1 

go gtg1 g1 g1 g 2 
1 

g2 
2 

g2 
8 

g2 g2 g 2 g 8 g 8 g8 g 3 g • 
1 1 2 3 4 4 ~ 6 1 2 3 4 1 

f(g 1
,/) 0 32 32 -82 -32 

l q 
8 8 -16 16 -16 16 -16 16 -16 16 6 

BBelleM cnelly!OlUHe o6oaaa'leRH5lo tfepea S 1 R 
1 1 R

2 R8 H R4 

0603H8'1HM I10lli1pOCTp8HCTBa anre6pbil H8T5IHYTbl8 COOTB8TCTB8HHO Ra BSK-

Top ax go 
1 

I gil 

flonoJKHM llanee 

. g; 

R = R 1 + R
2 

+ R 8 + R 
4 

g8 
I 

H g4 
1 

i = 1, ••• 4, j = 11 ••• 6. 

( 8) 

He I1pHBOJl5l 3Jl9Cb COBOKyiiHOCTb BC8X KOMMyTaUHOHHbiX COOTH01118HHA, 

38I1H1119M TOnbKO Bb!T9K8101UH9 H3 HHX KOMMyTaUHOHHbie COOTH01118HH5l M8:lK.llY 

I10lli1pOCTpaRCTB8MH S H R
1 

, i = 1121314: ,' 

[S,S]=O [R ,R ]=R
2 

[R
2
,R 2]=R 2 1 1 

[R8,R4]=Rt 

[ S, R
1 

] = 0 [ R 1 , R2 ] = R 1 [ R 
2

, R 8] = R 
3 

[R
4

, R
4
]= 0 

[ R , R ] = R [ R , R4 ] = 0 
1 8 4 2 

( 9) 

[R t'R4]= R8 [ f\ , R 8] = R 2 • 
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J1a Bbiii19H8IIHC8HHb!X COOTHOIII9HH:it cne)lyeT1 'ITO s H R SIBnSilOTCH 

HlleanaMH a V 1 IlpH'IeM ITO IIOCTpOeHHID S nR =0 H S+R=V. 

Cne)lOB8T9nbH0 1 anreopa V paCII81l89TCH B IlpHMYID cyMMy CBOHX !lOll-

anreop s H R, T.e. 

v s + R 

Hccne)lyeM Terrepb IIOilPOOHee CTpyKTypy anreopbi R • 

rronyrrpOCTa, t{TOObi IIOK838Tb 9T01 0003H8'1HM qepea 

( 10) 

Anreopa flH R 

f V H f R 

<jlopMbl KHnnHHI'a )lnH anreop V H R 1 COOTB9TCTB9HH0 1· H IIOKa>KeM1 

'ITO ecnH a • b G- R , To fv ( a , b ) = f R ( a , b ) • B cHny oHnHHe:itaocTH 

<jlopMbl ll0CT8TO'IHO IIOK838Tb1 'ITO 

fv(g~ ,g~ ) =fR(g~ .g:) ,p ==1,2,3,4. ( 11) 

06oaHa'laH qepea a: KOOpllHHaTbi BeKTopa a , T,e, a ... a; g / ( cyMMa 

ITO IIOBTOpSIIDIIlHMCH HHilSKCaM) 1 IIpHMb!M Bb!'IHCnSHHSM rronyqaeM: 

f I p 4 
R(gl ,gq )=-I 

a==o 

4 
I[ 1 [P af3 1 o 

{3=0 
gl ' gq ' g (:),]] = - [ g, ' [ g p ' g 0 ]] ,.. a 1 q o o 

4 
-I [ 1 [ P a f3 

f3= 
gl ' gq ' g R )) == f ( g I g P ) 

a. 1 ,.. a R l ' q • 

p 0 
T8K K8K l g q , g O ) == 0. Ha TaonHUhr 1 cne)lyeT, 'ITO 

det f v { g/ , g : ) .f 0 H, cneAoBaTen&Ho, anreopa R rronyrrpocTa, 

TaK KaK <jlopMa KHnnHHra anreopbr R He sransreTcsr rrono>KHTen&Ho orrpe

/8/ 
neneHHo:it, To anreopa R HeKoMrraKTHa , Mb1 Terrepb llOKa>KeM aa>K-

Hyro JlnH llBnbHe:itllle:it HJl9HTH<jJHK8UHH anreopbl R neMMy, 

10 

1.,· 
'''/~(' 

!~~~ 

·'· .{ 
/'.!'. 

''f~ ,. 
t 

)i 
.~ 

H 

j 

}(,'.' 

(' 

fleMMa, Anreopa flH R rrpocTa, 

lloKaaaTen&cTso~ llnsr AoxaaaTen&cTBa neMMbi MO>KHO obrno o&r 

Ha:itTH KOpHeByiD CHCTSMbi anreopbl R H IIOK838Tb1 'ITO OH8 He pacrra)laeTCSI, 

M bi rrpHBe)leM llOKaaaTenbCTBO, KOTopoe B ll8HHOM cnyqae rrpomel nycT& 

r - rrpoHason&Hbi:it HeHyneao:it aneMeHT anreopbr R H rrycT& Jr -Hilean, 

rropo>KJleHHbr:it aneMeHTOM r 1 Mbr llOKa>KeM, 'ITO J. == R H TeM ca-

MbiM ycTaHOBHM, 'ITO R He coAep>KHT HeTpHBHan&HbiX Hlleanoa, Ha'IHeM 

c aneMeHTa a 1 , Jila KOMMyTaUHOHHbiX COOTHOllleHH:it 

[[ a I' b 1], b 1] == -2 b 1 , [ a 1 , b 1 a 2 ] == a 2 [a1,b1b2]==b2 
( 12) 

cneAyeT, 'ITO R 1 C J a • B CHny cooTHOIIISHHSI ( 9) rronyqaeM R C J a 
1 1 

CoaepllleHHO aHanorH'IHO llOK83biBaeTcsr, 'ITO J .. ==J a = J b == J b == R I 

1 2 1 2 

Ji!TaK, Mbi HMeeM, 'ITO ecnH 

r 1 G- R1 TO J r = R. 
1 

(13) 

nycTb Terrepb R -=> r .f o. 
2 2 Torlla [ r

2 
, R 

1
] n R

1 
.f 0 H H3 ( 13) 

cneAyeT, 'ITO 

J. 
2 

R. 

f 

( 14) 

EcnH r 8 H r 4 - HeHyneBbie aneMeHTbi Ha R8 H R 4 , cooTBeTCTBeH 

HO, 1'0 [ra '1\] () R 2 .f 0 H [ r8' R 1] n R8 .f o. no9TOMY 

J. = R 
8 

H J == R • 
r4 

I l 
PaccMoTpHM Terrep& rrpoHasonbHbi:it aneMeHT r =a l g 1 

T8UH.OHHbiX COOTHOIIISHH:it cneJlyeT, 'ITO ecnH a: "' 0 

11 
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Ha KOMMY

l 
1 TO g 1 EJ,. 



.. 
TeM caMbiM, ecnH r =I 0, TO J. = R t 'ITO H llOKa3biBaeT 

neMMy. Mbi peaJOMHpyeM nony'leHHbie llO OI:X nop peaym>TaTbi. 

I. Anre6pa V pacnallaeTcH B npHMYIO cyMMY csoero MaKCHManh-

Horo OllHOMepHoro paapewHMoro Hlleana S H npocToA nHTHalluaTHnapaMeT

pH'IecxoA anre6phl R 
.2. Anre6pa R Hall noneM C xoMnnexcHbiX 'IHcen COll9P*HT SO ( 4, C). 

3. Hall noneM llelcTBHTenhHbiX 'IHCen anre6pa R HexoMnaxTHa 

H collep)KHT nollanre6py SO ( 2, 2). 

TiepBbie llBa ycnoBHH OllHOaHa'IHO onpellenHJOT anre6py R Hall 

noneM C. HMeeTCH OllHa H TOnhKO OllHS nHTHSllUSTHMepHaH npOCTaH an-

re6pa - aTo KnacCH'IecxaH anre6pa 0 8 HnH B 6onee npHBbi'IHbiX o6oa-

Ha'leHHHX - SO ( 6 , C ). Hall noneM lleAcTBHTenhHbiX 'IHcen HMeiOTCH TpH -
soaMO)KHOCTH. Anreupa R HaoMoptj>Ha OllHoA Ha cnellYIOIIIHX lleACTBHTenh-

HhlX tj>opM anre6pbi D
8 

: S0(4, 2), SO ( 3, 3), SO (4, 2) Ha cpaBHeHHH 

KOMMyTaUHOHHbiX COOTHOW9HHA STHX anre6p H9TPYllHO ycTaHOBHTh, 'ITO 

R .. SO (3, 3). ( 16) 

B HBHOM BHlle HaoMoptj>Hoe oTo6pa)KeHHe anre6phl R Ha tPYHllaMeHTanh-

Hoe. W9CTHMepH09 npellCTaBneHHe SO ( 3, 3) npHB9ll9HO B npHn0)1{9HHHo 

nocxonhxy anre6pa SO (6, C ) HMeeT lleAcTBHTenhHbiMH tj>opMaMH anre6-

pbi SO ( p, q) , p + q = 6 , To see aTH anre6pbi MoryT 6biTh peanHao-

BaHbi c noMOillhiO llBYX nap tj>epMu-onepaTopos. • KpoMe Toro, Ha o6meA 
/9/ 

T90pHH anre6p flH H3B9CTHO, 'ITO ( == 0603Ha'laeT H30MOptPH3M) • 

C
2 

.. o c n 
2 a_ ( 17) A .. D 

8 8 
H 

12 

TioaTOMY nonHblft CITHCOK BC9X ll9ftCTBHT9nhHbiX anre6p flH, KOT0pb!9 

MoryT 6biTh peanHaosaHbi c noMOIUhiO llByx nap tj>epMH~onepaTopos, cne

llYIOIUHA: 

SU ( p , q ) , p + q ~ 4 ; SO ( r, s ) , r +s ~ 6 , Sp ( 2 n ) , n ~ 2 • ( 17) 

3. 3axni0'19HHe 

Ha npHMepe nsyx nap tj>epMH-cnepaTopoB Mbi noxaaanH, 'ITO cy

mecTBYIOT npOCTb!9 anre6pb! flH, KOTOpb!e peanH3YIOTCH C ITOMOI!lh!O nonH

HOMOB CTeneHH Bb!We BTOpOft ( CMo npHnO)K9HH9) • B 9TOM cnyqae OKaaa

nOCb1 'ITO anre6pa BC9X nonHHOMOB pacnanaeTCH B npHMYIO CyMMy npOCTOft 

anre6pbi SO (3, 3 ) H B OllHOMepHblft KOMMyTaTHBHbiA Hllean. Tiony'I9HHbl9 

peaynhTaTbl yKa3biBaiOT Ha llOBOnhHO CHnbH09 OTnH'IHe anre6p, nocTpo-

9HHbiX Ha nonHHOMOB tj>epMH- H 6oae-onepaTopoB. Tax, HanpHMep, anre6-

pa scex nonHHoMoB nepsoA H BTopoA cTeneHH llBYX nap 6oae-onepaTo

pos paapewHMa, H6o Hnean J , cocToHI!lHA Ha nonHHOMOB nepsoa cTene-
1' 

HH, YllOBneTBOpHeT COOTHOW9HHHM: 

j:)[j,J]=J':)[ J',J')=J"=O ( 18) 

H noaToMy paapewHM. B cny'):ae cf>epMH aTH *e nonHHOMbi aaMbiKaiOT 

npOCTYIO anre6py, KOTOpaH1 KaK cnenyeT H3 npHnO)K9HHH 1 H30Mopcf>Ha 

anre6pe SO ( 3, 2 ) • 

0TM9THM, HaKoHeU, 'ITO 6binO 6b! 0'19Hb HHT9p9CHO o6o6IUHTh nony

'19HHbi9 peaynhTaTbi nnH npoHaBonbHoro 'IHCna nap cf>epMH- onepaTopos • 

.[lnH 9Toro, OllHaK01 HY)KHO Haii:TH HHOft nOllXOll1 H6o M9TOll1 HCITOnh30BaHHblft 
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... 

B nacToHmeA pa6oTe, y~e anH cny~aH n = 8 npHeoaHT K aosonhHO 

rpOM03AKHM Bbi~HCneHHHMo 

B 3aKmo~eHHe asTop Bbtpa~aeT 6naroaapHOCTh npo<fl. A.H. Tasxe

nHa3e 38 npeaocTaBneHHyiD B03MO~HOCTb o6cyaHTb H8CTOHWYID pa6oTy 

Ha CEMHH8pe no TeopHH nonH1 a TaK~e BCeM Y~8CTHHK8M CeMHHapa 38 

none3Hbie o6cy~eHHst. 
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I 

DpHno~eHHe 

Mbl npHBeaeM 3aeCb B HBHOM BHae COOTBeTCTBHe Me~y sneMeHT8-

MH 8nre6pbt R H weCTHMepHbiM <flyHaaMeHT8nhHbiM npeaCT8BneHHeM an-

re6pbi S0 (3,3 ), 3afiHC8HHbiM B BHae, B KOTOpOM OHO COXp8HSieT <flopMy 

[ 
Ia 0 l 
0 - Ia 

rae I a - TpexMepHast eaHHH'IH8H MaTpHua. 06o3Ha~HM qepm e 11 weCTH-

MepHyiD MaTpHUy1 BCe sneMeHTbl KOTOpOft p8BHbl HyniD 38 HCKniD'IeHHeM 

sneMeHTa, HaxoaHmerocst Ha nepece'leHHH i -oft CTpOKH H j -ro CTOn6-

ua, KOTOpb!A paBHsteTCH eaHHHUe. Toraa COOTBeTCTBHe Me~y sneMeHT8MH 

anre6p R H SO (3,3) aaeTCSI HH~ecneayiDlliHM OT06pa~eHHeM: 

a = e 
1 26 

+ e46 + e62 - e64' 

8 2 =ea6 + e56 +e68 - e65 • 

b =e -e +e +e 
1 26 46 62 64 • 

i' 

b =e -e +e +e 
2 86 56 68 65 

a1 b1 =e24 +e42' 

ab=e +e 
2 2 85 58 
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2a
2

b1=-e28 +e26 +e82 +e84 +e48-e46 +e62 +e64 • 

2 a1 b2=e28 +e26 -e82 +e84 +e48 +e46 +e62 e 64 ' 

2a a = e -e -e + e + e - e -e + e 
1 2 28 2il 82 84 48 46 62 6 4 ' 

2 b b = e + e -e -e -e -e + e + e 1 2 2 8 26 8 2 8 4 • 8 u 62 64 

2a1a2b2-a1=-e12 +e u+e21+e,l • 

2a2 bl b2 +bl =-el2 -eu +e21-eH, 

2a 1 a 2 b 1 + a 2 = e -e -e 18 16 81 -e 
51 ' 

2abl:i -b =e +e -e +e, 
I I 2 2 18 16 31 61 

1 2a a b b +a b +a b = e +e 
1 2 I 2 1 I 2 2 2 16 6 1 

16 

DepBbie ruecTb paaeHCTB onpeaemtiOT HaoMoptlJHaM anre6pbi SO (2, 2) 

a R , a To apeMSI KaK nepBbie aecSITb oTo6pa)!{eHHA .llaiOT anre6py SO (2,3 ). 

Do9TOMy COBOKyiTHOCTb BCeX rronHHOMOB nepaolt H BTOpOit CTeneHH onepa-

TOpOB 8 I 1 b I i = 1,2 HaoMoptlJHa anre6pe S0(3,2). 
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