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§I. B a en e an e 

/1-6/ 
B nocnenaee apeMu ·a ·q,uanJte sneMeaTapabix "!acTuu HIITeiicnaao oocy}!(Jianacb 

rpynna CHMMeTpHH 

l!BnmomaBC.II nonynpBMhlM HpOH3Bet~eHHeM rpynnbl nyaHKape P H rpynnbl aayTpeaaefi 
CHMMeTpBH S THna SL ( 6, C) ana U(6,6} Myn&TanneTbi "!aCTan npnaat~ne>KaT yHHTap-

HbiM (oeCKOHe'IHOMepHbiM) npeACTaBneHHBM STOll rpynHbl S ·• ·npet~nonaraeM1 'ITO rpynna 

B aToll cxeMe eCTb rpynna SL (6,C) • Jlnn .o.an&ael!mero npaMeaemur K <jlaaa'leCKHM npo-

6neMaM, B "'aCTHOCTH1 It KnaCCII~HKanHH "'aCTHn H H3y"!eHBro BGpWHH B BMHnBTy.O. pacCeBHBH 

nepaoll B8>KIIOll 3a]la"!ell .IIBnHOTCH IISXO>KAeHD:e BCeX B03MO>KHbiX YIIBT8pHhiX HenpBBO.O.BMbiX 

npe.o.cTaaneanll aToll rpynnhl. 3Ta npet~cTanneHBa DhrnB IIai!Aeiih! anepahre H.M. fen&<jlaHAOM 
171 

a M.A. HaliMapJtoM • TeM lie Meaee ax <jlopMaiiiiaM aey.o.ooeii c <jlaan"!eCKoll TO"'KB ape-

/8/ /9/ p /10/ HB.II. H.M. fen&<jlaa.o., M.n. fpaea, H • .H. Baneii.B:Ba , B. <l>poac.o.an , B. yn& a 

X /11/ 
Hryea Bali hey .o.oJtaaana, "'TO 9TH npe.o.cTaanoana MO>KHO peannaoaaTh a anne ran&-

6epTOBhiX npOCTpaHCTB O.O.HOpOAHbiX <jlyH!(nBll .]{ • no Cpaaaeaaro C MGTO.O.OM H.M. fen&

<jlaana H M.A. HaliMapKa MeTon onuoponnhrx <jlyaKuuli ynooea :reM, 'ITO a HeM MO>Kuo ueno

cpencTaeuuo HOCTpOBTh TaK 1Ia3hiB89Mble OOOOHieiiHble CHBHOphl B npa B3y"!eHBB <j>H3B"'e-

p /10/ CKHX npooneM MO>KHO npnMeBBTb B3BeCTHyro CHHIIOpnyro TGXHBKy. B paOOTe yna Oh!nO 

HOKa3aii01 'ITO BMGeT MeCTO COOTBGTCTBHe Me>Kny npe.[ICTaaneHHHMH rpynnhl SL (n, _c) 

a npocTpaacTaax onuopot~ahrX <jlyuKnull a ee npencTaaneHBSIMB a ranboepTOBbiX npocTpaa

CTaax <jlyHKI!Hll Ha MHO>KeCTBe neBhiX .B:naCCOB CMe>KIIOCTH A~HHOll rpynnbr OTIIOCHTen&HO 

onpeneneaaoll nonrpynnhr (MeTon H.M. fen&<jlaiiAa H M.A. HaliMap&a). OnaaKo B. Pynh 

·ae AOBen AO KOIIna H3Y"!eHBe CBH3H Me>Kny flBYMH MOTOAaMH. B "18CTHOCTH
1 

eMy He yna

nOCh nocTpOHTh CKangpiihre npouaaeneHa.II1 · KOTOphre onpenenSina Ohl ran&6ePTOBbi npocTpaa-. 
. /12 13/ 

CTBa OAHOpOAHbiX <jlyHKI!Bll. Hryea Baa Xbey B Apyrue 1 npenno>Kana MeTOA, KOTOphrli 

noaaonaeT nepeliTB na npencTaaneaall a npocTpaHCTaax onaoponHhiX <jlyii&nall K npencTaane

IIBHM l1.M. fen&<jlaana B M.A. HaliMapKa. B paMKaX 9TOrO MOTOAa Mbl MO>KeM BBeCTB 

C&angpHhle npOB3BeAeHBSI OAHOpOAHhiX <jlyHKUBil B TeM CliMbiM npeapamaTb npOCTpa!ICTDa . 

onaopot~Hblx <jlyHKHBll J{ a ran&oepTOBhr npocTpaHcTaa H • Ot:~nlllto n pa6oTe1131 
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obinH noCTpoeHbi namh nei<OTOpblo yHHTapHblO npeACT.:lBnOHHII rpynnbl SL(6,C), B nacTon

mol! pa60Te Mbl npaMenneM MeTOA Hryen Ban Xhey K H3y'lenaro ncex ynnTapBblX npeACTaB

nennl! OCHOBnbiX (HeBblpOlK)leHHblX H BblpOJKAeBHblX) Cepali, nnn KBJKAOI! CepHH yCTBHOBHM 

aenocpeACTBOHHO CBII3b MeJKAy paCCMBTPHBBOMblMH 3AeCb npeACTSBnennnMH H npeACTaBne

HHIIMH H.M. renh<j>BHAB H M.A. Hal!MapKa, B KB'IOCTBe npHMepa pacCMOTpHM rpynny 

SL(6,C)y OAnaKO, nama pe3ynhT8Tbl TpHBHHllbBO o6o6maiOU'CII HH cny'l4i! SL(n,C), 

nnn YAOOCTBB Mbl BBeAeM IIeKOTOpble o603H8'1eHHn. Conoi<ymioC'rb ncex YIIHMO)lynnp-

IIblX M8TpHU '1 nopiiAKB 6 ot5o31Ia'IHM qepe3 L • 

'1 = (
~11 """' 'II&) 

'Y] 8 1 ••••••• 7] 88 

c L, 

BneAeM HOBble nepeMeHHbie 

fl.( I) 

A= TJ&A A= 1,2 .... , 6 

( 2) 

!>.As 
'~sA 

'leA 

'1581 
'lee 

A,B= ],2,, ,,, 6 

TJ 2A • • • • • • • TJ2E 

A,B,, .. , E= 1,2,,,,, 6 
( S) 

A ABCOE= 

TJ&A•••""TJBE 

llpa npeo6pa3osaHHH H3 rpynnbl SL(6,C) 

TJ-+ Tfg gC SL(6,C). 

3TH nepeMOBHble npeoop83YIOTCSI l<aK CUHBOpHblO npeACT8BlleBHII 

171 
t/JA' t!J. ),'' • '' 1/J,( ) 'lAB • ABCOE 

rpynnbt SL(6, C) , KaK H3necTao , no'ITH nee MaTpHnbl TJ MOlKnO npeACTBBHTb 

B BHile: 
'1 = (h = ( 5 z • 

rne MBTPBnbt ( , z h • 8 HMelOT BRA: 

( 12 ••••• ( 16 0 ..... 0 

0 ,; 2& z 21 l._ •••• 0 
( = Z= 

1 (56 1 0 

0 _; ......... 1 z61 • •••• .zel 
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* 

--

h u o •••• 0 ) 
('" o •••• o 

ha I h21 h22 ... 0 5 a 0 b22 ••• 0 

he1' • • • • • ·:baa ; • • • • • • • ·hea 

Ecna n ( n nameM cny'lae n= 6 MOJKnO COCTSBIITb 113 CyMMbl 

n 1 + n 2 + ••• + n r = n , TO Mhi MO>KeM HanncaTL: 

TJ=(
1

h
1

= (
1

8
1
z,, 

r'Ae 

I ' ... '···· 1 nl nl n 2 

( a I 0 
ln2 ... (n n r 

2 r 

0 0 .... _. 
In, 

0 ... 

;j n 
I 

z I n 
... 

n2 nl 2 I z = r 

z z ... 
lnr I n n nr n2 r I 

n n 
I I r 0 

h h h=a nn nn 
r 2 I 2 

·h· 0 
nl n 1 

0 h n 
2 . . 

0 0 

n 

n n 
r 2 

... 
... 
. . 
... • 

h 

h 

0 

0 

. 
n 

r 

'IHCen TaK
1 

'ITO 

0 

0 

n n 
r r 

n 
r 

( n n • hn n , z n n (i,j= 1,2, .. ,r)- MBTpHnbl H3 
1 J 1 J 1 J 

n1 CTpOK II n
1 

CTon6nOB 0 In - OAHHH'I-

Bble MBTPHnbl nop!IAKa n
1 

• Mb! TBK:lle 0003H8'1BOM 'lepe3 I h l=h i!x 'neTepMaaanTbl, 
n n n 

HanpaMep, ecn11 n -a 4+1+1 1 TOr'AB 

hll ... hl4 

h,..,.= 
nl 

Aanee o603na'laeM: 

hH •• • h44 

h., = h ss 
2 

(I) 

z A = Zs A A= 1,2, ... , 6 
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z z 
121 I 

SA 58 

ZAB a I A,B ~ 1,2, •• ,, 6 

z 
SA z8B 

151 
z2A Z 2E 

Z ABCDE!" A,B, •••, 1,2,,, ., 6 

zsA:···· z8E 

(1) 121 
Mhl BMeeM cnenyromae coOTaomeHBn Me)I{Jly fl. , fl.., •• a 

Ill Ill z • z •... 

Ill Cl) 
fl. A = b 88 Z A 

/1..121 121 
AB = h 88 h 55 Z AB 

151 
fl.. ABCDE= h 88 b55· • • • b22 

151 
z· 

ABCDE 

[ nPif . n = n 
1 

+ n 
2 

+ • • • + n 6 ( n 
1 

= n 2 = • • • = n 
8 

= 1')] 

II IIO)lOOH&le COOTHOIIlBIIII.II npll n=n
1 

+ n + • • • • + n 
. ld Ill r 

CTBO OAHOpOAHhlX t!JyHKitllli f ( '1 ) = f (fl. , fl.. , • •• • 

B f < 6 • fan&oepTOBO npOCTpaH-

0003Ha'IBM KBK J(ll"• • B rBilb-

oepTOBO npOCTpBHCTBO ljlyHKIIBii OT 3119MBHTOB z 
.mn 

B TpeyrOIIbHOll MaTpHIIB z • KBK H • 

§ 2. rnaaJihle aeablpo)K)le)lHble cep11a npencTaBJieHHlix) 

B STOM cnyqae YHBTBpHble npeJlCTBBIIBHIHI rpynnbl SL(6,C) peB1!113YIOTCB B BIIJlB 

rlln&oepTOBhlX npOCTpaHCTB R12 a45 OJlHOpOJlBbiX t!JyHKnllli OT BCBX uBTII.nepeMBHHblX 
Ill 121 151 Ill 151 

/1. A rfi..•AB' •• • fl.. ABCDE • ITyCTb f(.7j)=f(fl.. , ••• ,fl.. ) - OJlHOpOJlllhlB ljlyHKI!BD CTeiiBHH O):(Ho-
111 -1u 121 _121 

poAHOCTII A 1 a p 1 no fl. 11 fl.. , \ ,p 
2 

no fl.. 11 fl.. a T.Jl. Torna'nerxo noxaaaT&1 

'ITO Ill ISl At+ ... \- lii+ ••• +IL,. A2+ ••• +\- p2+ ••• +p5 
f( fl.. • • • •• A ) = ( hes ) ( h ss) {h 55 ) (h 55) ·• • • 

. As --p5 
•••• ( h 22 ) (h 22 ) 9< z ) • 

x)' llns IIOIIROTbl /13/ 
H3110)KIIM 3JlBCb IIBKOTOpb!B pe3y1!&T8Tbl paOOThl • 

6 

• 

3nec& 1( Z)- BBKOTOpii>I t!JYRKilBII OT SIIBMBIITOB B TpeyrOn&liOii MBTpHUe z Ha (1) 
BIIJllla CBII3b MB)K)ly ran&oepTOBhlM npOCTpaJICTBOM OJlHOpOJlHhlX t!JyliKIIBii J{ B ran&oep-

TOBhlM npoCTpBHCTBOM H t!JyHKitHli r( Z) HB COBOKyiiHOCTB MBTPBII z H.M. fen&t!Jaana B 

M.A. HaliMapxa. Cxamql!Ioe npoaaaeneaae a npocTpaacTaax J( 

00p830M! 
onpenenlleTCII cnenyromaM 

(f1 ,f 2)=ff1('1) f 2{'1)du( 'll• (2) 

rne du( 'I) - BHBapBBHTIIBII Mepa. HeTpyJlliO JlOK838Tb 1 'ITO STa Mepa BMBBT BBJl: 

4 8 l2 18 20 i -
d u ('I ) a I h 22 I I It 33 I I h H I I h 55 I I h 88 I n 2 d z AD d z A B 

A,B 
A> B 

(3) 

l13 (I) II (3) cnenyeT1 'ITO Jlllll TOro 'ITOObl BhlpB)KBHBe (2) BMeno CMhlC11
1 

A
1 

,p 
1
(ia 1,2, .• ,5) 

JlOI!)KHhl ynoaneTaOpBT& ycnoaaRM: 

Orcrona ·BMeeM: 
\+p.+2=0. 

ip lp 
A1 =++v 1 -1, p 1 =T-v

1
-1, 

(4) 

rne VI - 11100&19 IIBI!b!B HIIB IIOilyitBllble 'IHC11a1 pI - 11100bl9 BBIUBCTBBHHblB 'IHCI!a. 

llpa npeoopaaoaaua g aa rpynnhl SL(6, C) t!JyHKIIBB f ('I) npeapamaroTC.II a 

T ~·f ('I ) = r ('I g ) nns nroooro g c SL (6, c). (5) 

HeTprnao nposep.HT&1 'ITO ecmr f ('I) ecT& OAHoponaas t!JYHKIIHB CTeneaa A 
1

, p 
1

, ••• , A
5

,p 
5

, 

TO f('l g ) TaK)KB '?JlHOpOJlHBB <IJYHKIIHB TOil )KB CTeneHD OJlHOpOJlHOCTII OT fl..11 !~lll, • .,fl..( 5,1,\1 51 

B COOTBeTCTBHe g .. T ~ 
JlBBT npeJlCTaaneHHe STOii .rpynn&I B npOCTpBHCTBB OJlHOpOJlHbiX 

t!JYHKitHll. Mo)KHO noxaaaT&, 'ITO aTa npencTaaneaas aenpaaoAHMhl. 

§ 3. rnaaHhle ahlpo)KJlBHHhle cepaa npencTa~l!~ . 

Ecn11 MO)KHO npencTaaaT& n (a aameM cnyqae n= 6 ) a BllJle cyMMhl r 'IIICen 

(r=2,3,4,5) X) TBK1 'ITO n=n +n + •• .-tn 1 TOr)la Mhl IIMBBM npe)lCTBBIIBHIIB rllBBHb!X 
1 2 r · 

Bblp O)K)lBIIIIb!B Cepafi. 3TH npeJlCTaBIIBIIBSI peal!ll3YIOTCSI B rllllbOBpTOBblX npOCTpaHCTBaX 

onaoponHhlX t!JyiiKUBi! OT MeH&mero 'IIICna nepeMeHHb!X !';.111-, ••• , l'l151 • OriepaTop&I · npeAcTaa

neaali TBK)KB. OllpeJlellSIIOTCSI t!JopMYIIOii (5) 1 a CKBI!BpiiOe npOH3BBJlBHHe - t!JOPMYI!Oi! (2 )_. llaa 

npeJlCTaBIIBHHSI 3KBHBai!BIITbl TOrJla II TOilbKO TOrJla1 KOrJla nepaoe npeJlCTaBI!BHHe COOTBBT-

eTa yeT pacmenneaaro ·n = n 1 + n 
2 

+ ••• + n r , a BTopoe n=m 1 +m 2 + •.•• +mr H MO)KHO 

KBKOli-HHOYJ:Ib nepeCTBHOBKOJI 'IIICBII n I , n 
2 

, • • ., n r IIOI!y'IHTb BTOpoe pacmenllBIIHe H3 

x) Koae'lao, MO)KHO C'IHTaT& rnaaayro ceparo npeACTaaneaai! KaK BhlpOlKJlBHIJYJO ceparo, 
COOTBBTCTBYIOIUYIO pacmenl!eHIIJO n = n I + • • • + n 

8 , rne n 1 -== n 2 = ••• = n" = 1. 
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nepBoro, 0AB8XO 3TH 3XBBB8JI9BTBhle npeACT8BJI9BHB pean:H3yiDTCB B p83BhlX ran&5epTOBUX 

npOCTp8BCTB8X OABOpOABUX ¢yaxnai!, ~HKCBpya 38BHCHMOCTH OABOpOABUX ~YBXDHi! OT B9KD-
(I) (51 

Topux R3 nepeMennux f> , ••• , f> (aaaqe roBopa, cpaxcap:rsr npocTpaBCTBa npeACTaBne--

BHi!), nony'IRM coOTBeTCTByJOmRe npeACTaBn:eaaa BhlpOJKAeaaoa cepRR. Peayn&TaTbl aanoJKe

Bbl B BRAe Ta5nan, B K8'19CTBe npRMepa Mhl DOCTpORM rRnb5epTOBO npocTp8BCTBO OABD-
(I) ( 3) 

pOABbiX ~YBKUHi! OT A R !\ H aai!AeM ero COOTB9TCTByJOmRe npeACT8BJI9BHS!, 

B aTOM cny'lae MOJKBO npeACTBBRTb T/. B BHAe 

T/•<:h•(Bz 

! I I 
0 0 1 ( ( ( h 11 h 12 hIS I 0 0 I 0 

ll4 151 IS_ I 

0 1 0 ' ' I ' h21 h22 h 23 I 0 0 I 0 1 24 25 2s '= I 0 0 1 I ' ' I ' h~ h b h I 0 0 I 0 34 ~-....?!!- 3132 33l 1 __ -o o o1-1- o I ( - ,;:-
1

"b -&~~~ h": h'o 
I 4&.> 42 I 451 

o o 010 1 I ( h & h 1h h 10 _ _ _ _ _ _:s _ 51 52 53 54 55L 

1 I -----1--
0 0 0 1 0 0 1 1 h U h

82 
h831 h54 h 

6 5 
I h

66 
' 1 I 

0 0 0 I 0 I o hiJ h b I 0 0 I 0 
I 12 131 J 

0 1 0 0 J 0 I o h h h IO 0 10 21 22 231 
z ~ I 0 0 1 0 I 0 I 0 s. h h h ; 0 0 lo 

r T - -=1- ~- ~~ - - j_ -

z 41 z42 z43 1 I 0 0 0 0 0 I h 
44 

h 
45 

I 0 

ZSI Z 52 ZS3 0 I 1 I o 0 0 0 I h h I 0 
I I 1 54 55 1 

- . - ·-1.,- '1 - -o- o- o lo o-~;-
z61 z62 z63 z64~z65 ~ 1 I 65 

(II (II ( 11 
f'i. A = h 86 Z A = h n 3 z A 

( 11~ I) 
0AnopOABbte ~yaKnnn cTeneHH A 

1 
, ~-'t no A , A . H A 3, f1 3 

A131,:i l)HM9JOT BRA: 

f(L{l!AC3I)=(h,- )AI+A\h;:)flt+f!hn /3(~)fl3f,/( z ), 
3 3 2 2 

HeTpyAHO AOKa3aTb, 'ITO RRBapRaHTnaa Mepa B aTOM cny'lae paBaaeTca 

. 10 IS 5 1 _ 3 1 -
do(rt>=lh,. I lh,. I n -2 dz SAdz SAX n -2 dz dz 

2 3 A= 1 B,C=l 4 B' 4 B 
Ldz 
2 5 c 

li3 (7) H {8) li ODpeAeneHHB CKSJiapHOrO UpOH3B9A9HaH (2) CneAyeT, 'ITO 

A3+f13+5=0, 

A I+ fl I+ 3 0. 

8 

(6) 

(7) 

d z 5C' 
(8) 

(9) 

* 

I 

l 
JJ 

~ 
) 

0TCJOA8 RMeeM 

ipl 3 ip 3 5 
>.1 •2+ v•-2'>.3--2-+v3-2' 

·, 

ip 1 3 
I' I =2 -v 1-2' 

ip 3 5 
I' 3 - -2- - v 3 -3' 

rAe v 
1 

l:[BCna, 

v 
3 

- nro5ue nenue RnH non:ynenue 'IHCn:a, p 
1 

, ·p 
3
-nro5bte BemecTBeaaue 

(10) 

HTaK, BblpOlKAenaag cepan npeACTaBneaai! peanaayeTCa B rallb6epToaoM npocTpaHCTBe 
(I I C 31 . 

OAHOpOAHbiX ~yBKUBi! OT !,. H A CTeneaH, onpeA9liH9MOi! B ( 10), KpoMe 3THX Cepal! 

cymeCTBYJOT eme Apyrae TaK II83biB8QMhle AOITOliBHT9nbiib19 cepHH, 3TH cepHH MoryT 5b!Tb 

nony'lenu aaanora'IHbiM o5paaoM, 

B saKn:JO'IeBHe aaTOp sblpaJKaeT HCKpeaaiOJO 5naroAapaOCTb Hryen Baa Xbey aa 

npeAJIOlK9HBYJO TeMy, 

n H T e p 8 T y p y 
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1:,FI\IA4A f. BbLPO>f<,4EHH~e cczPuJA nPE.acrABI\EiHU.i4,coorBSTCrBYIOlJ!,.HE PAC113EillAEH1110 6 = n,+'Z 
::t 

1-e, c 5" + 1) 

/(Ll9= ( ~t,))Y ~t,,)Pt rr-:0 

1f~ ( 4 +!l) 
f(tJ9=. (~,.J~.! (~)f~ Cf(J-) 

~-(3+3) 

f(tJ~= ( li"z/-' ( ~"--Y' r r?J) 

'J{4 ( -2+4) 

f[t1 4
):: (R.,/4 

( ~t,)"., rrJJ 

'ies- { 1+ 5) 
f{4s) == ( R,JJ.s { ~~)~ (j {3-) 

{) 

1 ~.1'.2 n i dj 6A d}6A 
Ad 

CrenEHif o,qHoPOp,Hoern 

1 i.fs 
/l =- - +21. -5 s J. s 

_ij} 
M5- --l/..-3 
I' .z. s 

J:.P"I\11 4 A //. Bbt PO>f<,D,EHH&tE cEPUIA riPEP,CTABioE.Huu, cooraercrsr~<>UJ11E PACUJEnlleH/110 6== ~ + 't. + ~ 

nPocTPAHI!TBA nPell.CTA811eHUU UHBitPHAHTHfrlE ME.PU dO'('l) GrenEH/1 0/l.HOPOP,HOCTH 

~3 ( 3+'-+1) ,\ if, ~ ~ J 

.f(L1:t1v = (fJ,,Jv)\r~t"'(t .. )~J 
3 ,= r+v,-2 f..=''-.V.--

• 5" .f :z. 1 2.. 

J~ tf R t n id; d) n jds.,./i;oj1J.;/fe 
;f; 5" if, !} 

. c "l.),.} r f:r) •J ".z. t.&A'4 
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