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• 

/1-8/ 
B p-a!Sorax , DOCBIIIIl&BBWX S U (6.) -cBMMeTPBB CJUibBWlt 113allW04eAcTad, To: 

/4/ 
lK8 K8Jt B B pa!SOTe BBrBepa DO DpBM8B811111D rpyunw U (4) B T&QPBB sutpa, BCXOJUIWM 

DyiiJITOM DJIII8TCII 38M8UJIII81 'IT'O B&II:OTOpWA IUiaCC narpaBlKKaKOB B38BMOA&ACTBBII BIIB8-

PB811TeB bTBOCBTenloBO rp7DDW npeo6paaOBaBBA, 34TparBBaliOIIIBX CDBBOBW& B JllSOTOIIJI'l~lr.ll!l __ 

BIUl&II:CW 7 OD&JNlTOPOB DOIIII (BUB 7 BOIUIOBWX WJIII:IUIA), BO OCT8BiliiJOIQBX B8B3M8BIIWMB 

DpOC'I'paBCTBeHRo-Bp&M&IDtwe ltoopllBHaTW ( B.JIB CODpSilK8BIIW8 11: 101M 4- BMD71lbCW) • 

KoaapaaHTaoe pacDDip&lllle rp7DDW SU (6) no U (12) , ~waT]iBBaewoe wao-

/5-9/ x) 
~MB 8BTOp8MR 1 T81tlK8 0Til81lii8T pelliiTBBBCTCII:710 rp71m7 CDBHa (nopOllfl(88N71D 

)' -MaTpRD8MIJ: .llBpaU B RX BC8B03MOlKIUdMB Dp0B3B848BBliMII) OT DpOCTpaRCTBellllo-Bp&MeR .. 

BWX llBRJKeBBI. HeCMOTpll u onpeneneBBWA 7cnex, .aOCTBrJIYTWA Ha &TOM D7TB up• aw ... -

cneaBB 81l811:TpOM8rRBTHWX ~pWcjlaii:TOpo& 'UlCTBD1 B T811:0M DOilXOil8 MOlKKO 7CMOTpeTit R&lto

TOp710 B8DOCil81lOB8TellbHOCTb • .lleACTBJITellbB01 8CilB HBTepnpeTBpOBaTb CDBROB710 rp7UD7-

IlBDJJ. K8Jt '18CTb rpyDDW BBYTpeRHBX CBMM8TpBI1 Be CBB38RByiO C DpQC'TPSCTBeUo-apeWeB

ID>IMB ll11RlK8RBliMII1 TO R3M8H8RB8 CDBHa 34 C'leT .IIBBlK&IIJIR CHCTeMW MOlK&T 6WTb CII:OMD&Jio 

CBpOBaRO DOCpenCTBOM 'BByTpeBBero• yBBTapBoro npeo6pa30BaBBII B D08TOM7 OCT88TCII 

B&Ha6n1Dil88Mb1M. 'iT06hl Be I!,CTyD8Tb B DpOTHBQP8'08 C ODWTOM, B&o6XOilBMO paCCMaTpB

BaTb llB8 THna CDHBOBhlX Dpeo6pa30B8BBI. K D8pBON7 B3 RRX OTBOCRTCH npeo6pa30BaBBII, 

HBJIRIOWB&CH '18CTbJO BByTp&RHBX CBMM8TpRll: .( SU(6) 1 U(12) B T.n.), 11:0 BTOPOM7 - o6w'l-

Rble CDBB0Bb18 npeo6pa30B8BHII, B03RB11:8JOWB8 ItO: DpellCT8Bil&BBe upeo6pa30B8BBII lt00PilB

H8Txx). Ta~~:oe ynBoeRBe rpyunhl ltalK&TCR SCT&TB'Iecii:R aey,QoBneTaopBTen&llbiM. 

llonwna o!SI.enBBelllls rpyuuw BJIYTp&BBBX CRMMeTpBI c rpyunoA llyaaltape npocTpu-

x) /10/ 
fpyuua U (12) 6wna Dp&JliiOlK&Ha B B 118CII:Oilbii:O BROI BBTeDp8T8DBB (CBB38B-

BOI C p&.llY'II:DB&R 110 f1'YDD8 ne CBTT&pa - CM. T811:- /81/ ). 

xx) 
To'llloe waTewan'lecltoe_onBcaBBe B38BMOOTaomeRBs rpyuuw npOCTpaaCTaeallo-

apew:eaawx ABBJKeRBI • rpyuuw U (12) naBo a /9/ (ABII rpynnw ij (12) a &Tol pa6o-

Te DpBBRTO o603Ha'I8BB8 U ( 6,6) ) • 
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12 12...20/x) 
CTBBBBD-BpBMBBBhiX ABitlK&BBII, BpellDpBBll'l'AH BeaAaBCKNO PSU10M 8BTOpOB ' , CBII-

aaHa C BhiB)'lKllBBHbiM y&emi'IBBBBM 'IIIC.Da 113NepeBBI JtooplliiBBTBOrO (a BMDYIIbCKOro) npo-o 

CTPaHCTB8, 'ITO, ecT8CTBeHRO, TOlKB DpBBOilRT It cepb8311WM TpYilBOCTilM R npo6n&M8Mo 

HacTORIIIASI paiSOTa OTBOCJITCSI llO B'I'OpOyY J1811P8B118HRJO. 088 DOCB!illllBBB 8Ba.Ray H80A-

BOPO.O.SIOII rpynnbl SL (6) ( B ll8llbKEtlmew o6o3BB'I8ewoll IS L (6) ) II H3Y'IeBHJO B03NOlKHOoo 

CTB ee npaweaeRRII. 8 § 1 aaDONRBBJOTCSI onpeABil&BHe R OCHOBBhiB CBOIICTBB rpynnbl ISL (6), 

0TM&'Ia8TCB . HBCRNM&TpR'IBOCTb DpOCT&IImHX ypa.aaeul ( llll!l cnap 112), RBBapRaBTBhlll 

OTBOCRTBllbBO 9TOI rpyDDbl! OBB pacn8)l8JOTCSI 88 CRC'l'ByY ypaaaeBBII nepaoro DopSUlJta R 

CRCTBM)' yp8BB8HRII DSITOrO nopSU1ll8, DpR'lBM BCSI CII£.TeMa B ltMOM He HBBapBilJl'l'B& OTRQoo 

CRTBilbBO np800p830B8BBSJ OTp8lKBBBII. 8 §' 3 Dpellll8raeTCSI abiXO.O. B3 8TOrO 38TpYAH9BBII, 

/15/ 
OTilR'IKhlll OT DyTR, no llOTopOM)" HllBT PJOilb o npa noNOIIlH TpallpA:IlBhlll MHBOPOIIt N8Tp8-

llhl onepaTopoe Tp88Cnlllblll aeO.O.RTC!I 400-NepBbii 'aMDyllbC', npeo6paayJOmBICH no npeA

CTBBlleBHJO (20, 20) rp.1JIDH SL(6) xx). nQIIY'IeBBble TBllRM o6paaow onepaTOphl auecT& 

C BHtPBBT83BM81lbBbiMB enepaTOp8Nll OAKapOABOII rpynnw SL (6) o6bBBil!IJOTCs reaepaTo-

p8MB BellOTOpOII BOBOII 47G-napaN9TpB'I8CllOI rpyDDhl f • , JtQTOPaSI p8CCN8TpBB88TCJI Jtall 

BCXOilB08 o6'J.eABB8BIIe rpynnhl ny811Upe C rpymiol BB)'TpeBBBX CBMN&Tplll SU(3) • Jlnsr 

Clt81lapBOrO ( OTBOCBTellbBO rpynnhl f a ) DOllS! NOlKBO H8DBC8Tb BBBapJiaSI'l'Boe ypaaaeBHe 

e-roporo DOPSU1XA, 8B81lOrB'lB08 yp8BB9BBJO Knelaa-ropAOB8 a Clly'l89 l'pymlhl ny811Upe. 

Jlaa cnBaopaoro nons H8BMem.m&A paawep&OC'l'B ( (20,1) + ( 1,20) ), on&chlaaJOmero '18CTB1thl 

CO CDBBOM 1/2 B 3/2, DOifY'I88TCJI CBCTBM8 ypaaaeBIII nepat1r'O DOPSU1ll81 BRB8PB8BTR8SI lt8ll 

OTBOCBTen&BO Co6cTa9BHOI rpymlhl fa 1 T8ll B OTBOCBTBilbHO OTp8lKBBBII. 8 § 2 B3Y'I88TCJI 

anre6pa n. rpynnhl ISL(6) , paccMaTpHaaeTCB BatPBHTe3BMam.aoe np&ACTaaneBHe SToll 

rpynnhl B BBXOASITCSI BCB OD8p8TOphl KaaBMBpa, nOIIY'IeBHhiB peayllbTBThl BCDOilb;:IYJOTCSI 

aaTeM npll aay'leBBB anre6pw na rpynn&l !f,. • B llODOilBBBBB A npaaeA&Hhl B&llO'I'OJIW& 

TO:IKll8CTB8 MB:IKllY CTpyJtTYPBhiNII DOCTOBHBioiNB paccwaTpBB89NhiX anre6p, B AODOilBBBBB 8 

t~aaa ceaa& npacoeAHReHHoro npeACTaBileBBsr rpynnhl ISL(6) c BBtPBllTeaBMam.BhiN a no

llY'IeBhl auoBH npeo6paaoaaaa11 waTpBUhl reaepaTopoa, ~cn01lb3yewol a § 3. 

x) BnepBhiB B03MOlKilOCTb pellBTBBBCTCKOrO Ol5oi5111BHB!I SU(6) - CBMN&TpB~ CBB38B-

B8B C D8p8XOAON It HBOilBopO.O.HOI rpynne SL(6) , OTN9'188TCSI B pa60TB C8KBTa 2/, a Jto-

TOpol, OllB8ll01 a'T~P-CT,.BBT DOll aonpoc Jtenecool5paaBOCTb paCCM~'HBSI 36-NBPBhiX TP8B-

CilSIItBI. PaiSOThl 
19 , BhiDOilBBHBhiB '0 ab1XOA8 B CBBT CTBTbB , BCCil&AJJOT STy 

B03MOlKBOCTb 6onee C9pb93B01 XOTSI B /12 coxpa&SieTCSI DBCCBMJICTB'IBCll?Y ?ffJ'IIlBBBB 

It llBHBOM)' DOllXOAY • nJOISoDbiTBO OTMBTBTb A8D9lt0 HllYIIlBB CXOAC'l'BO paiSOT 6 •
1 , ouyiSrur

ltOBaHHbiX npuTB'lBCllB OABoapeNeaao e UEPH'e a e Jly!Sae. 

xx) BoaMOlKBOCTb BCDOilb30BBBBSI npeACTBBilBBBJI (20, 20) AilS! onpeAeneBHB awnym.ca 

/16/ /24/ 
yJtaaaaa B npBNB'I8BBB I[ paiSOTB B B B9ll8B .. M npenpa&Te 

4 

• 

~ 

§ 1. Onpe~teneBBe B caollcTea rpynnbl ISL(6) • HBBapB8BTH 

zpaaaeBBa 

x) 
YKBaepcallbaaa HaKphlaaJOmas ISL (2) cot5CTeeBBOI rpynny nyal 

onpe~teneaa ll&K nonynpaMoe npoaaae~teHHexx) 

ISL (2) a S L (2) • T 4 

rpynnhl llOMD.JI&llCHhiX YBBMOAYilSIPHhiX MaTpBit BToporo DOPSU1K8 (e MaTeM 

AilS! !f99 BCDOilb3YBTCSI OISbl 'IHO Ot503B8'19HH8 SL (2,c)) aa BllABTRB&yJO 4-

rpynJIY ABYXPSU1BioiX spMBTOBhiX waTp&ll T 4 • Ecn& nJOISOMY 4-aellTopy 

COOTBBTCTBBB ABYxpSUlB)'IO 9pMHTOBY M8TPB!Q' 

x 1 -ix
1 ) ( 

X + XI 

X • X p. a p.• X~ + ix I 
xo- x a' 

TO npB npeo6paaoaaaaa (A, a) B3 ISL (2)( det A=l, ... •) 9Ta MaTpBU npe' 

fjlopMyne ( • 03H8'189T 9PMBTOBO CODpHlKBBBB): 

x'•AxA* +a. 

Manas rpynna rpynnhl ISL (2) , OCTaBilSIIOIIlall aaeapaaTBoA nonolKBTem.ac 

M8TpBny p (coOTeeTCTBYIOIIlYIO apeMeHR-DOA06HOM)' 4-eeKropy pp. ), E 

rpynna SU (2) • 

EcT&cTaeaahiM o15o15meaBeM rpynnbl ISL (2) a cnyue, KOr~ta pon& 

BrpaeT SU(6) , aanseTclt aeoABOPOARalt rpynna ISL (6) , onpe.DenaeMaJJ 

DpOB3B8ABBBe 

ISL(6) a SL(6) • T 36 

rpynnbl y&HMOilYilSIPHblX M&TpHn mecToro nop5011ta SL (6) aa 36-napaMeTJ 

B)'IO rpynny W8CTBPSU1Bb1X SpMBTOBbiX MaTpBJt, T 36 • rpynnoeoe YMHOlKe 

My noll jj, 

(A I' a 1) ( A 1 , a ~) = (A 1 A 2 , a 1 + A -1 a 1 A*
1
), 

x) YHaaepcan&BOI B8Xpb1B81011l8A HKJTOpOA CBB3BOI rpynnhl nH &a: 

H811 rpynna, rOMOMOPtP811 ltaHBOA (cw. l ). 3H8'18HHB YBBaepC81lbHOA HI 

'l89TCH B TOM, 'ITO BCB ee npe)lCTae.JIBBHH OAB03B8'1Bblo 

xx) 
foeopliT, ~TO rpynna G paaHa npOH3BBA9HHIO CBOHX DO.Drpynn 

mo6oA sneM&BT ·G npe.DCT&BBM B BBllB &• & 1& • , rt~e & 1G.G I, a & 1G: 
G 

1
G 

2 
HaablaaeTCll nonynpliMbiM, ecnB rpynna G 2 BB.JI¥-f!TCll aHaapaa&TB 

( HOpMan&HbiM nenHTeneM) rpynn&l G ( -r.e. ecna g G ~g· = G 1 ) • EcnH n 

HaaapHaHTHa a G , TO npo&aBeABHHe aaableaeTCll npHMbiM B o6oaHa'lae· 
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/2 12-20/x) 
upennpBBH'I'ASl BeaABBCBWO PSlllOW AB'l'OpOB ' t CBJJ-

'UICnA B3WepeBBI KOOPllBBATBOrO (B BWIIyllloCBOro) llpo-o 

TOlKe upBBOABT K cepbe3BWM TPYllBOCTilM B npo6n&MAM, 

OTBOCBTCSI KO BTOpOMY BAIIJIAB48BBJO, Oaa IIOCBSIIIIeBA 8B&liB3Y B80l1-

( 8 nam.aelmew oCioaaa"'AeMol I S L (6) ) • B3)"l&BBJO aoawolK!Io-o 

H8110MBB810TCSI oupene.ne1111e B OCBOBllble CBOIICTBA rpylllllbl ISL (6), 

llpOCTellmBX ypABB&BBII ( llllSl CIIBliA 1/2), BIIBApBilBTBNX 

p8CII8.11810TCSI BA CBCTewy ypABB&BBI ll&pBorO IICJpSilliiUl B 

nopJ(JliiUl, llpB'I8M BCSI CIIE:TeMa B 118110M B& BJIBapBaBTII& OTB()oo 

OTp8lK8BBSI. 8 g· 3 upennaraeTCR Bhllt()Jl B3 8'l'OrO 38Tpyl1B8BBSI0 

/15/ 
Hl19T Plllnb o fipB IIOMOmB TpeltpSillBWX NIIJICJpOJt MATpB• 

BBOilBTCSI 400-NepBNII 'Btomym.c' , npeo6paayJOJilBIICII 110 np&l1-

SL(6) xx). noorreeNe TaxBw o«Spaaow onepaTOpN BM9CTe 

onBoponaol rpyn11w SL (6) o61.IIBIIIIJOTCII reaepaTo-o 

rpynnw f a , KOTOpaSI pACCWATpJIBaeTCII K8K 

rpynnol BBY'!'peBBBx CBwweTpBI SU(3) • Ll.nsr 

rpynDhl IJ " ) IIOIISI MOlKIIO BaBBCATb BIIBAP*AIITBO& ypABBeBBe 

ypaaaeaBJO K.nell•a-fopno•a B c.ny'lae rpynnw fiyaBBape, 

p83N&pBoCTB ( (20,1) + ( 1,20) ), ODBChiBAJOJilero 'IACTIUlhl 

CBCTeM8 ypaaaeBBI nepaelro IIOpJ(JliUl, BBBApBAIITaAII Kax 

rpyllllbl IJ a , TIUt B OTaOCBT&JibBO OTp8lK8BBSI. 8 § 2 B3Y'188TCII 

, p8CCM8TpBB8eTCSI B.BHT83BNanbaOe llp9l1CT8Bil&BBe 8'1'01 

fio.ny'leaawe peaym.TaTw BCn~yJOTCR 

na rpynnb! !J'" • 8 llOIIOIIB&BBB A DpBB9l18BW B81t0Topbl8 

DOCTOSIBBbiMH paCCMATpBB88NhiX a.nre6p, B ll0DOIIB8BBB 8 

npencTaBJieBBsr rpynnhl ISL(6) c BBtjmBBTeaBNan&awN a no-

LaoaaBHII MaTpBDN reaepaTopoa, acnO.Jlb3yeMol B § 3. 

pe.nSITBBHCTCKOrO oi'SoiSJileBBII SU(6) - CHMW&TpHB CBII3AB-
.l1HOPOABOII rpynne SL(6) , OTWe"'A&TCII a pa60Te CaKBTa721, a s:o-o 

DOll BOIIPOC 11811BCOOI'Sp83BOCTb pACCN~'BBSI 36-.MepBWX TPAB• 
BNDOIIB9BHI>Ie '0 BWXOl18 B CB&T CT8TbB , BCCII9l1710T 8'l'Y 

XOTSI B /12 COXp8BReTCII DeCCBMBCTB'I&Cit?Y ~?llleBBe 
lmonwTHO OTM&THTb ll&neltO Bl1YIIl98 CXOilCTBO paiSOT 6,1 , ony6ru!

B UEPH'e a B Lly6ae. 

l!cnom.aoaaBBs npenCTaB.neBBII (20, 20) n1ur oupenene••• Bwnym.ca 
/16/ /24/ 

pa60Te B B B8l18BB8M upeupBBTe 

4 

•.. 

§ 1. OnpeAe.neBBe B CBOIICTBa rpynnw ISL(6) • H11B8pRilBTBN9 

lp&BB8RBSI 

x) 
Yoaepcam.aasa auphiB&JOIIlall ISL (2) coi'SCTaeBBoll rpynnN fiyaBJtape MOlKeT 6b1Tb 

onpeneneBa BAit no.nyupsrMoe upo&aaeAeBBexx) 

ISL (2) m SL(2). T 4 (1.1) 

rpynnN ltOMIIII81tCBNX YBBMOilYilSipBNX M8TpBII BToporo IIOPSilllt8 (B M8T&MaTB'I8CKRX pa60T8X 

Allll !f88 RCIIOJib3yeTC II 06N 'lBO 0603B8'18BBe SL (2,c)) aa 11.11l1BTBB&y10 4-napaMeTpB'I9CitYJO 

rpynny nBYXPSillBWX spMBTOBNX waTpBII T 4 • Ecu nJOI'Sowy 4-aeJtTopy :r,. nocTaaBTb a 

COOTBeTCTBB8 llBYJI:PSlllByJO SpMBTOBY M8TPBJIY 

( 

:o+_:ra :r.-i:r 1 ) 

I + I :I I Jt 0- Jt 8 r 

:r• :rl' a,.• 
( 1.2) 

TO npa npeo6p830B8HBB (A,a) B3 ISL(2)(detA=l, .. a*) 8T8 M8TpBJla npeo6paayeTCII 110 

ljlopMyne ( * 03Ha'l8&T BpMHTOBO COIIpSilK&BHe): 

:r'•A:rA* +a. ( 1.3) 

Manas rpynna rpynnN 1SL (2) , OCTaBJIIIJOIIl8SI BBB8pBaTBOII IIOIIOlKBT&nbBO onpeA&119BBy10 

M8TpBIIY p (cOOTBeTCTBYJOIIlYIO Bp8M8BB-IIOA06aowy 4-aes:TOpy pi' ), eCTb yRBT8pH811 

rpynna SU (2) • 

EcTecTB&BBhiM oi'Soi'S!II&BBeM rpynnhl ISL (2) a c.ny'lae, JtOrAa pon& Ma.noll rpynnw 

arpaeT SU{6) , RanseTcll aeen&oponaag rpynna ISL (6) , onpenenBeMall ttax no.nynpsrMoe 

npoaaaeneoe 

ISL(6) = SL(6) • T 36 
( 1.4) 

rpynnbl yBHMOAYIIBpBbiX M8TpBII meCToro DOpSillXA SL(~ BA 36-napaMeTpB'IBCKYJO 8l1ABTBB-

By10 rpynny WQCTBpSillBbiX BpMHTOBNX M8TPBII · T 36 • fpyiiDOBO& yMBOlK8BR8 3¥8eTCll $op-

Mynoll ) 

(A 1 , a 1) ( A 1 , a 1 ) • (A 1 A 1 , a 1 + A .1 a 1 A*
1
), 

.(1.5) 

X) YRBB8pC811bBOII HaKpb!BAJOWell f:eK?TOpOII CBSI3BOII rpynnw nu Bli3NBaeTCSI OABOCBB3-
Hall rpynna, roMoMop$HaB naaaoll (eM. 21 ). 3aa'leaue yaaaepcam.aoll aattphiB&IO!IIell aattnJO
'IaeTcsr B TOM, 'ITO BCe ee npeacTaBII8BHSI 0AB03Ba'IHbl, 

xx) foaopHT, 'ITO rpynna G paaaa npoaaaeneaato caoux nonrpynn G 
1 

B ·o 
1 

, ec.nB 
nJ06oll: sneMeBT G npe.ncTaaaM B sane g• g 

1 
g • , r.ne g 

1 
<;.G 

1 
, a g 

1
C- G 

1 
• fipouaaeneaae 

G 
1
G 2 uaawaaeTcsr nonynpsrMbiM, ecnu rpynna G 1 RBIIJii['TCSI aaaapaauTaoll no.nrpynnoll 

(nopMallbBbiM nenuTeneM) rpynnbt G (T.e. ecna gG 1g" • G 2 ). Ecna nonrpynna G
1 

TOlfte 
uaaapuaaTBil B G , TO npouaae.neaue uaaMaaeTCsr npsrMwM H o6oaua'laeTca xatt G 

1
x G 

1 
• 

~ 
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II:OTopAR, B UC'l'BOCTB, Don)"I88'1'C:llt 8Cml OTOlii:$18CTB.:'I'b &n8Nell'l' C•(A,a) I"p)'DDW ISL(6) 

C 12-p~BOA M8TpBBel 
0 ) (1.6) ( 

·A•-• 
a·A•- 1 

A • 
&• 

rpyDDa ISL (6) AelcTayeT a DpOCTpaiiCTae epWIITOawx uaTpn 6x6 cornacao ( 1.8). 
/12/ 

B aaue'leao, 'ITO aTe rpyiDla IIBIIRe'I'C:R auuem.mel rpyuuol n., co~:~epll<amel rpyDDw 

ISL(2) B SU(6) TAll:, '1To6w ISL (2) n SU(6) • SU(2). 

TeOpBs CDIIBOpoa rpyuuw SL(6) 1 ToGo TeOPII.II 11:0118'1BOM8pBWX (aeyBII'I'apswx) np&J:I-

CT8BIIeBBI OJ:IBOPOABOI rpyDDW, 0TnJI'I8e'I'C:.II 0T o6W'IBOI TeOpiiB CDIIBOpOB rpyDDW SL(2) 1 

rnaaawu o6paaou, TeM, 'ITO a SL (6) aueeTCR 'I&ThiJl& aeau•aanell'l'swx 6aaacawx 

upe~:~CTaaneRBB BRamel paauepaocTB (6), TOr~:~a 11:811: a cny'lae rpyunw SL(2) IIX '!om.11:o .. .. e. e.e ... e,;,; ABA, 'leTWpe Tana mecTBp~BWx cnaaopoa uw 6y,11eu oGo:saauTJo 'lapea 
. - ~I 

OBB npeo6paayiOTCR C DOMOIIUoiD MATPIIIl A 1 A , A II . A• •l COOTIIeTCTBeBBO, rAe 

'lepTa 03Ba'laeT II:OMnneii:CB08 CODpRlii:8BB80 a BII.Q811:C T - Tp811CDOBBpOB8De o 

Bcnoe aeDpBBOAIIMoe DpeJ:ICTaaneaae rpynnw SL(6) MOlii:&T 6wTJo DOCTaaneao 110 

113aBMBO O,ll803B8'1B08 COOTBATCTBBe C D8pOI CUM 10111'8 ( OABOI ,llDlll B8D}'BII:TIIpBWX0 ,llpyrol 

,llDII D}'BII:TIIpBWX IIB,Il811:COB TeB3opa) B nOTOyY 38B}'M8pOB8JIO Jlii}'MB DRTepUWII ll8BWX Be

OTpBIUlTem.awX '!Been. Cauys cnoli<BamelcR Tp&AIIIlBB, uw, OJ:IllaKO, 6yAeu ayuepoaaTJo 

Dp8ACTaBD8BBII 11X paauepBOCTiooJD ( OTA8l!I.BO no D}'UTIIpBWM II B8D}'BII:TBpBYM IIB,Il811:C8M) 1 

'ITO ARB IIC'J'P8'181DDIIIXCB DpQCTa&neBilll BeBWCOII:OI p83M8pBO<:'TII ae DpBB8J1eT It B8):10pa3)'-

ueuRM. HaupaMep, 4 y&aaaBBYX awme meCTBp~BhiX Dp8,11CT8Bn8BBR 6y~:~yT o603Ba'laTJoCSI 

COOTB8'1'C:TII8BB00 11:811: 0(6,1) 1 0(1,6) , 0(6,1) II 0(1,6) • 

OyCTb t• t ..f, - apMIITOB8 MaTPHil8 reaepaTopoa 36-uepawx TpaacnllliJIII. Dp11 npo-
. x) 

aaaom.BOM upeo6paaoaaBBB (A, a) e. ISL (6) uaTpana t Tpasc<!lopMKpyeTCR no <jlopMyne 

noc~:om.~:y det A•1 , TO 

t' =A tA*. 

8 
det t a" 

IIBBR&'I'C:B OABBM aa oaepaTopOB KaaaMKpa (aaaapaasToa) rpymtY JSL (6). 

(1.7) 

( 1.8) 

nerttO BII.QeTJo, 'ITO M8Tpaua t , COCT88Jl8tlllaR 83 anreopd11"18CXHX ):IOnonBeRHA 

&neMeHTOB M8TpKQhl 1 upeo6paayeTCII Ullt T8B30p C HBlKRI!MB RHJl81tCAMB: t a{j • 3To 

cne.11yeT aa Toro, 'I.TO coraacao ( 1.8) 

x) Ecu uonoliUITJo 

TO 38JCOB npeo6pa30B8HBII 
npe.acTaaneRBJD: 

• 

T • t 1 ( 1 0) 
(1, 7) 9XBIIB8n&HT8B npeo6pa30B8RBJO 

T' • g T ~-~ • 

6 

T no 'npacoe.aaaeaaowy• 

' 

- • a tay to -K 8{3' 
·.Y/3 

flo aaanorBB C T&Opaell CnHBOpOB B npocTp8BCTB8 ~BBitOBCttOrO BB8J1 

npocTpaacTaea•oro OTpall<eBBs n Ana 6acuaaopoa no <jlopwyne 

n ( ::) -• ( ;: ) 

r,11e 'II - <jlaaoaYI MROli<BTem. x). OpocTelmall aaanor ypaaaeHBR JlapaKa a , 
/15/ 

CBMMeTpBB aCTio CBCT&Ma ( CM, T8ltlk8 ) : 

t"f3x~ ·I(¢" • 

;,IJ ¢fJ- /(I)( •• 
a,.. a 

lia ( 1,11) cne~:~yeT, 'ITO Jt8li<A8B JtOMROB8BT8 6acnaaopa YAOBBeTBOp118'1' Cll:8l 

paaaTaouy ypaaaeaaJD wecToro nop~u: 

det t ¢ •I< 
8 ¢ 

YpaaaeBBR (t.ll) a (1.12) o6naAaJOT O'I&BBABWMB aeAOCTaTII:AMB, liME 

TBB' yBKT8pBOI CllMM8TpBB ORB 88 nepeXO,IlBT B OC5bl'IBYe nopeau-BBB8pBall':l 

TAll: 11:811: CO,IlepliUIT DpOB3BOABhl8 6onee BhiCOJtOrO Dop51Ait8, KpoMe TOro, ypa 

B8 CBMNeTpB'IBW B Be KBB8p888TBW OTROCBTenhBO onep&llBB 'OTp8lK8BBB' ( : 

CBCTeMa COJleplKBT DpOK3BO,Il8hl8 nepaoro DOpS!Ait8 0 BTOpaB - nBToro, 'fTo6hl 

aaTpyAaeaaR, P1Dnb
1151 

upettnoll<an pacwupBTb rpynny, paccwaTpaaas OAHOE 

CBBilBB B J:IBYX J:IY8DhBhiX 86-MepB&IX npOCTp8HCTB8X, 

~bl J:llll!.BM ( § 3) Jlpyroe onpe~:~eneuae MRorottoMnoaeaTHoro BMnynbca, 

uam aarn~, npaBOJ:IBT Jt C5onee ecTecTaeauoA <jlopwynupoaKe Teopua, Ope~:~a~ 

noaa~:~o6BTC5! 6onee ~:~eT&nbHoe uccne~:~oaaaae anreC5pbi na rpyun&I ISL (6) 

CBSlllleR cne~:~yK>mBII naparp~. 

... § 2. AnreCSpa na rpynn~>~ ISL(6) 

11a<jlaaaTe3BM8nbBoe npeACTaaneuae a onepaTOphl Ka3HMHpa 

rpynna ISL(6) nopoqaeTCH 70 reuepaTopaMH o~:~aopoABOII rpynnhl 

B -<J,1, ... ,8, /' •0,1,2,3 ( 11°
0 

B !f"
0 

HCitn!O'I810TCBXX)), B l6 reuepaTOp8MH rpy1 

t':a , npa'leM nocne~:~aae caSI3aaw c M&Tpauell t a cne~:~yK>mHM o6paaoM 

x) PaanH'IBI>Ie fB'MOlKBOCTH onpe~:~eneaBII onepasau npocTpaucTaeauorc 
p8CCM8TpliiB8JOTCSI B/ , 

xx) B AB&Ba.auaTaMepHOM npe~:~cTaaneHHH anreC5p&I reaepaTopoa, pace~ 
N':,. -...Ly~Ao• HeTpyARO BBAeTJo, 'ITO OARonapaMeTpH"'ecxaa no,11rpynna, oopo 
reaepa/opOM, CBO):IHTCII It p&BROMepBblM p8CTBlkeHHBM 36-Mepuoro npOCTp8B 
M8TpBB, 

7 



TB, nony•ae'I'C-. ecu O'l'oJK.QeCTall'l'b eneweln' C•(A,a) rpynnw ISL (6) 

ilia I 

( 

·A•·t 

a·A•·I ) Clo6) 

0 

c= 
A • 

aiCTByaT B DpOCTpaHCTBe 9pMHTOBI>IX M4TpBil 6x6 COr naCHO ( 1o3), 

TO &Ta rpyrma JIBJII18'1'CSI BUMellbmel rpynnol na, COA8plk8Jilal rpynnw 

TU, '1To6w ISL (2) n SU (6) = SU (2) • 

SL(6), Toe. TeOpBa ~toaeuoNepawx ( aeyaaTaplllolx) IIJHIA-

O'I'IIB'I88'1'CB 0'1' OISW'IBOI TeOpBB CDBBOpoa rpyiiDW SL (2) 
1 

M, 'ITO B SL(6) BMeeTCJI '18Twpe He&KBBBAneJn'llloiX I5113BCBI>IX 

el p83M8PHOCTH ( 6) 1 TOr.Qa K8K B Cny'lae l'pyiiDW SL (2) BX ;r'OIUoKO 

J:" .. 
~. . e, e ... e 4; eCTBPSI.IlBI>IX CDBBOpOB Nl>l 6yAeM ol5038a'I8Tb 'lepe3 

T·t 
A a .A* •I C nOMOIIU>JO M4TpHJl A ' A 

COOTBe'I'CT&eBBO, rAe 

conpJilkeaae, a BBAeKc T - TpABCnollllpoaaue o 

BOABMoe npeACTaaneaBe rpynnw SL(6) IIOJKeT ISYTb DOCTaaneao BO 

COOTBeTCTaae c napol cxeu IOnra (O.Qaol .QII!II BaJI7BRTJipawx, .llpyrol 

B nO'I'OM:y 38B:yllepOB4110 llBfMJI nJITepKAIIB DeiiWX 119-

• CneA;rsr cnolkBsmelcsr TpAllBnaB, MW, OllBa~to, ISy.Qeu n:rwepoaaTb 

3MepHOCTbJO ( O'I'AellbHO no D:yBKTBpBI>IN B HeD:yBRTHpHLIM BB.Il8KC4M), 

XCJI DP8ACT8BII8RHI R9BLICOROI p83MepaOCTR Be DpB&eAaT R H8AOpaay-

4 YK438BBLIX SLIWa 
mecTBPJIDBhiX npaACTaaneasr ISYllYT oiSooaa'laTbCJI 

0(6,1) • 0(1,6) • 0(6,1) • 0(1,6). 

- 9pMHTOB8 M8TpRJl8 reaepaTOpOB 36-wepawx Tp8BCIIJII(RI, npB Dpo-
. x) 

•aaaaa (A, a) E ISL (6) MaTpana t Tpaac!!JopMapyeTCs no <!lopuyne 

1 TO 

t'=AtA*. 

• det t = K 

epaTopoa Ka311Mapa (•asapBaaTos) rpynn"' ISL (6). 

TO N8Tpana 
t , COCT88119HR8JI &3 anreopdK'IeCKHX llOnonHeRRI 

( 11,1) 

(1.8) 

, npeo(ipaayeTCg UK TeH30p C HHlKRHMH RB.Il9KC8MH! t tz{j o 3TO 

cornacao (1.8) 

Tb 

HRJI 

T =(: ~) 
(1.7) 3KBIIB8119KTeB .npeo6pa3088RHIO 

T'=gTg" 1
• 

6 

.; 

T no 'npacoeAaReaaoM:y' 

. . 
ay t • •K 

t ·YfJ 
a 

8{3' 
Oo9) 

no 8118110rBB, C TeOpaeA Cnaaopoa B npOCTp8BCTB8 MBBKOBCKOrO BB8A8M OnepQBIO 

npOCTp4HCTB811Horo 0Tp8lk8BBB n .lliiR ISBCnRROpOB no <lloPM;rll8 

n (::)-• (::). U.JO) 

r.Qe 'I - <llaaosLIA NBOlkBTem. x) o npocTeAmxA aaanor ypaaxeusr .llxpua B cxeue SL (6) 
/15/ CRMMaTpRR 8CTb CBCTeMa ( CMo T8Rlk8 ) : 

t"f1xp. I(¢", 
(loll) 

- fJ • 
ta.fJ¢ •I( )(« 

Ma ( 1o11) CII8.QY8T1 'ITO Ulk.Q8JI KOMDOH811T8 ISBCDRROpa Y.llOBIIeTBOplleT CR811!ipROM:y RRBa-

PBAIITKouy ypasaaKKJO mecToro nopsuu,a: 

det t ¢ •1< 8 ¢ 
(1.12) 

YpasaeHKB 0.11) • Oo12) OISIIa.llaJOT o'leBB.IlllhiiiB He.llocTaTKaM&o MweHHo, np& 'cas

TKH' yBBTapaoA CBNM8TpRB 0118 He nepaXO.IliiT B OISLi'IBhle IIOpaKD-BBBap&aBTKLie yp&BB911BR
1 

TU II:4J( CO.Il9Plk4T RPOB3BO.Illllola ISonee BbJCOKOro ROpJI.QXBo Kpo.Me Toro, ypaBB9RBJI (foil) 

He CRMMeTpR'IIIlol R Be RRBapBaRTRhl O'I'ROCBTellbRO Onep&I(BR 'OTp8lk8BBJI' (1,10): nepaas 

CRCT8M8 CO.IlaplkRT DpOR3BO.IlRhl8 nepsoro ROpJI.Qxa, BTOpasr - nRToro. 4To6h! BbiiTR 83 &Toro 
/15/ • 

38Tpf.llRaRRH, P1011b npetlnoli<Hn pacwxpRTb rpynny, paccMaTpRsasr O.llaospeuexuo Tpaa-

CIIJIIIRR B .llByX AY811bRhiX 36-uepHbiX npocTpaHCTBBXo 

M&l .llB.IlBN ( § 3) Apyroe onp&.ll8119HBe MHOrOJtOMROHaHTHOro HMDYIIbC8
1 

KO'I'Opoe, H8 

Bam B3rngn, npHBO.IlRT J[ 6onee 8CT9CTB9RHOI $OpM:y11HpOBKe Teopaa, flpeAB8pHT911bRO RaM 

ROB8.1l06RTCR 15onee A9T811bBoe BCCII9AOB8RRe anre6pbi flR r:r:rnnhl ISL (6) , KOTOpOM:y no

CBRJileR CII9AYIOIIIRII naparpaojlo 

"' D 2o Anre6pa nx rpynnhl ISL (6) 

Mu$RBBTe3BMallbHoe npe.llCTaBneHue R onepaTopbl Ka3RMHpa 

fpynna ISL(6) nopolk,llaeTCH 70 reuepaTopauu OAHOPOAHOII rpynnbl M~' 
xx) s 

s -o,1, ... ,8, lla0,1,2,3 ( M
0

0 R N':,ucxnJO'IaJOTcs ), R ~36 reuepaTopaMa rpyrm&I 

R N" , rAe s 
Tp8HCRSIIIHJI t~ , npR'I9M ROCII9AHRe CBB38Rbl C M8TpHUell t a CII9AYIOIIIHM of5p830M: 

x) Pa311R'IRh!e/f81MOlkROCTR onpeAenenRH onepanux npocTpaKCTBeHaoro OTpa~eHRR 
P8CCM8TpHB810TCB B • II 11 

xx) B .QB&RB.IUl&TBMepRoM npeACTaaneHHR anrel5p&I reHepaTopoa, pacCMOTpeHHOM B 

N':,. -...L.y~.\ 0• HeTpy.llHO BB.Il&Tb, 'ITO OllHOnapaMeTpu•ecKas no.llrpynna, nopolk.QaeMaJI &THM 

reuepa/opoM, CBOARTCH I[ p&BHOM&pHbJM paCTJI~9HRHM 36-Mep!IOrO DPOCTpaHCTB8 SPMHTOB&IX 
M8TpRilo 

~ 
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rne • 

. . 
tafJ. (A a )a{j I' ,. t.' t~-1' Sp (A",.t ), 

A,.- u,. X A .•• Sp A 
8 

Au • 48 8 , 
,. v ,.v •• 

q 
0 

- llBYXPSUIH8B 8l\HBB'IB8B M8TJIBil8, U j (J-1,2,3} - CIIBHOBbl& M8TpBilb1 naynB, 

plUJ.Bbl& M8TpBilbl ren.n-MaS:H8 (B (2,1) no,Qp&ayM&B88TCII CYMNBpOB811118 no 8 

a no ,. OT 0 .110 3). HeTpynao awnacaTio npaaana JtOMMYT8.11BB nn11 reaepaTopoB 

Nl' t" • a 14 a· ,. v 
t8,t.1-0 

[ •" v ) t p ,t 1~i(8 f +fo,.v d 
8 u I'VP auv p 8UV v 

N",tv1•i(8 d -· f ) tP 
8 u I'VP BUY O,.vp auv v 

,. v d ) .p 1
8 

,Mu1•i(8 f 
+f O,.Vp I'VP auv auv v 

Njl. ' NV 1- - i ( 8 f + f d ) .p 
8 u I'VP BIIV llj&vp SUV V 

•" ,Nv l•i(8 f +f d J .. p 
a U ,.vp BUY O,.vp au v 

nOCTOIIHBbl& 8 1 
f II d Onp8.11811liJOTCII 83 COOTROW&IIIII: 

[ u , u 1 • 2 i f n.... up ,. v ..,.,p 
lu ,ul -28 u 

I' v I'VP ·p 

A 8 , Au J • 2i f auv A v , !A
8

,A
8
4•2d 88v Av. 

(2.1) 

(2.2) 

A -Tpex
a 

OT 0 .110 8 

•" 8 

(2.3) 

(2.4) 

(2.5) 

((2.6) 

(2.7) 

(2.8) 

JlpyraMH c.noaaNB , f ·O,.Vp 

T&asopa 'leTBepToro pas:ra 

CBO.QBTCII It Tp&XMepBOI '18CTB nonHOCTioJO 8RTBCBMM8Tpii'IROrO 

- 0 BUY 

a,.vp- "I'V 

f >.,wp (npB'I8M f al 
o 1,. I 

8 - 28 
Yo ,.. 8 po + 8 vp 8 1'0 + 8.Pfl 

don ••/2/l 8 av • 

8 
Yo 

8 
·p• 

, ecnB XO"l'll CIH WlBB 83 HB,Q81tCOB p8B8B &yiiJO, 3B8'18HRB f 

(2.9) 

H d suv /22/ auv 
( CM. T81tllt8 ,QOD011B8BB8 A , rne BbiDBC8Rbl RUOTGpl>l& npH a, a, v, >0 npRB8,Q8Bl>l II 

COOTHOW8RRB M8llt.QY DOCTOBBRI>INJI R d ), 

resepaTOpl>l rPYunl>l nopeana I j a N j axo.QRT a 'IHC.Ro reaepaTopotl rpynnbl SU6): 

·J~;r3:!2 

reaepaTopbl F • rpynn~o~ 

• 

.J 
0 

SU(3) 

J -- J N • V 3/2 N , j •1,2,3. 
0 0 

coana.QaJOT c reltepaTopaMJJ I • 

.F • M • , s • 1,2, ••• , 8. • • 

8 

(2.10) 

(2.11) 

'' 

B 'I&CTHOCTR, BMRTRBBWe JtaaBTOBble 'IRCna-rRDepaap~ a Tp&TI>B npoeJttU 

CDRH8, COXp8RHJODlHec51 8 CR.n&HbiX R Sl181tTJIOM8rRRTHbiX B38BMO,Q81CTBBBX, 

p8TOp8MR: 

y.2_Mo 
-./3 8 

I a· If' a. 

Coao~tynaocTio reaepaTopoa 
11 •. < •- o, 1, ••• ,8, ,..o,t,2,3, M':,a 0) nopo:a 

cJtyJO rpynny SU (6). 

•" 8 

Jlllll YRRT8pRh!X ( OOCitOR8'1ROM8pRhiX) npe.QCT8BI18RHI 

Nl' R 
8 

t~- f!PMRTOBbl, 0.QR8XO BM8CTO M R 

rpynnb! ISL( 

N '18CTO Y.l1o6 

H89pMRTOBhl onepaTopbl 

Kl' • ~ ( Ml' -iN" ) 
• 8 8 , K* I' • ~ (I I'+ i rc" } , 

8 8 8 

ltOTOpble Y.llOBII&TBOpBJOT nepecT&ROBO'IRb!M COOTROW&RRBM 

LK"' KVJ-i(8 f +• d 
• u p.vp •• .,. Op.vp ••v 

) K p 
v 

[K*" ,K*v1•i(8 f +< d )K*p 
• u I"'P euv o,wp •uv v 

[ Kl' , K* v 1• 0 
• u 

[t~',K•v1-~(d +if 
\l BUY ... )(8 +1<0 . )tp 

I'VP l'vp v 

•[Kv ,t"1 • 
u • 

Onpene.nuM .a.anee weCTRPIIl!Rhle M&TJIRilbl c ayneawM wnypou 

a • ~ I' 
K~ •(A,.) ~K., 

• • 
ira •( A • )a K" 

fJ ,. fJ • 

( snecb, Jt&Jt H paRbwe, nonpasyMeaaeTCB cyuNJipoBalllle no ,. OT 0 .110 

• • 
no 8, npR'IeM, ao onpe.QeneRRJO, K~- K0

0
•0 ). Ma'l'jlRilhl K , It a t a· 

no aacjlas:aT&3RMa.n&ROMY npe.QcTaB.nes:RJO rpyDDbl ISL (6) : 

• • • • • • *; 
• a ·1 u r ·yr 1 r a 

K,;•A.i [K.+i(a. t --8. Spat)1A, 
~-',.. u oy 6U r 

• K' a a 
f3 -A 

• r ,,y 
K - i ( t q 

t
, afJ a 

• A 
" 

a • -.J. 8 r 
·YU o u 

q; • ~ 
t A; . 

9 

Sp ta) } A"
1 

u 
f3 

~---------------------------------



. . 
t"'fJ. (A 8 

)
4 fJ I' ,. t •• tl' •" Sp (A" t ), 8 ,. 

u,. x A 
8

, 
a a 

SpA,. Av- .c8,.v 8
88

, 

8JlBBB'IB8B M8TJIBil8, U j (J-1,2,3)- CnBBOBhl8 M8TpBIIhl nayiiJI, 

( B (2,1) no)lpaayM&B88TCB C)'MMBpOBaBBe no 8 

HeTp)'JlHO swnucaTL upasana KOMM)'TBDBB Ana reaepaTOpos 

,. v 
t •• t.l-0 

( 8 f + f d ) t p 
/lVP SUY 0/lvp BUY y 

( 8 d -f f ) t p 
I'VP BUY O,.vp BUY y 

I ( 8 f 
+f O,.Vp 

d ) liP 
/lVP BUY SUY Y 

-I ( 8 
I'VP 

f + t d ) liP 
BUY 0,.Vp BUY Y 

i ( 8 f + f d ) ll·p 
J'VP SliY O,.vp au~ y 

f B d 0Dp8Jl811RIOTCB H3 COOTROW&DI: 

2 If O,.vp up lu ,ul-28 u 
/l V /lVp ·p 

21 f BUV A v • A8 ,Aul•2dsuY Av' 

(2.1) 

(2.2) 

A -Tpex
s 

OT 0 Ae 8 

II~' 
I 

(2.8) 

(2.4) 

(2,5) 

(~.6) 

(2.7) 

(2.8) 

f O,.Vp 
paara 

CBQJlHTCB K Tp&XMepaol '18CTB DonHOCTLm 8HTBCBMM8TpB'IHOI'O 

f )ywp (DpB'IeM f O I II a 1 

8 po + 8 vp 8 /lO + 8.Pil 

d oay e •/2/3 

8 vo 

8 . 
DY • 

- 28 ,.0 8 
v., 

8 
p11 (2.9) 

!Shl tilllRH 83 RHJl&I:COB p&BeB Hynm, 3Ba'I8BBll f B d 
1221 sav sav 

••neaw B ( CM, T81:lK8 JlODOIIJI&BBe A , I'll& BhiDRC8Bhl BHOTClphle 

B d ), 

11
1 

R Nj BXOJlliT B 'IHCIIO reaepaTopoa rpyDnw SL(6): 
Ill 

0 

SU(3) 

J- J 
N • '1/ 3/2 N ,j • 1,2,3. 

0 0 
cosDaJlaJOT c reliepaTopaMH II • 

(2.10) 

.F • = M : , s • 1,2, .•. , 8. (2.11) 

8 

,r 

B 'IBCTHOCTR, &JlJlBTRBRhle KBaRToswe ucna-rmepaapJtQ. a Tpe'l'bll DPO&KIIBa aaOTO•tB'Iec~~:oro 
CDRH8, COxpa&Rmli!Becll B CRllbHbiX H 81181:TpOM8I'BRTHbiX B38BMOJl&ICTBRliX

0 
38Jl810TCg reae-

paTopaMa: 

y.2_Mo 
o,/3 8 I a• If', • 

(2.12) 
p 

II 8 ( s • 0, 1, ••• , 8, ,.. 0,1,2,3, CosoxynaocTb reaepaTopos 
M~a 0) nopolK)laaT aepenRTHBHC~ 

cx:rm rpynny SU (6), 

nna YHBT8p!IJ>IX ( !Secxo&e'IRoMepBhlx) Dp8llCT8Bn8HHI 
rpymaw ISL,(6) onepa-ropw 

~~~ , N~ B ~~- 8pMRTOBhl, 0JlH811:0 BM&CTO M R 

H88pMHTOBbl OD&paTOphl 
N 'I&CTO :Yilo6aee acnom.aosaTb 

Kl' •li(lll' -INu ) , a a a K* I' ~ li (II I' + i Nil ) 
8 s 8 , (2.18) 

XOTOpble )'llOBn&TBOpRJOT nepecT&HOBO'IHbiM COOTHOW&HBBM 

[K". KVJ-1(8 f +f d )Kp 
a u p.vp auv 0p.11p ••v v 

(2.14) 
[ K• I' , K* v 1 - i ( 8 f + t d ) K* P 

a u /4'p auv OllJ!p auv v 

[ K~' , K* v 1 a 0 
• Q (2.15) 

[t~',x•v1•li(d +if )(8 +if
0 

)tP 
u auv auy I'VP IAIIf' v 

(2.16) 

•[Kv ,t" 1 • 
Q • 

OnpeJXenaM 11anee weCTRPRilBWe MBTJIRIIhl c ayne&hiM wnypoM 

~ • ci " K~ •(A,.) sK., 

• • 
a • >"' ,. K{ja(A,. fJK. • (2.17) 

( 3Jl&Cb, X811: H p&HbWe, DOilp83)'M8B88TCB CyMMRpOB8HBe no fl OT 0 .!10 8 R DO s OT 0 
• • JlO 8, npB'IeM, uo onpelleneum, K~- K"o-0 ). MaTjJHilbi K , X • t npeo6paayiOTCa 

Do auljlaaaTeaaMam.aoMy Dp&JlCTa·sneuJO rpymabl ISL(6) : 

,,; •.,; ; .y; ; ·~ 
KA•AQ [K,+i(a, t --~-8. Spat)1A, 

P t' u '"Y 6u r 

• K' a a fJ D A 

~ 

. 
• r r.y 
K - i ( t q 

t'"'fJ_ A a 
u 

a • -.J.. 8 r 
•)'U U U 

ur • ~ 
t A • 

r 

9 

Sp ta)1 A·lu 
fJ 

(2.18) 

(2.19) 



U~tll uonynpOCThiX rpynn BataBBTe3BManbB08 Dp8ACT8Bn8BB8 COBIUlll&a'l' C DpBC08,QBB8BBhiM, 

B aaweM CIJY'188 ~no ae Tax, Call3b M&ll9lY npacoe.QBBeBBhiM B aa+au-reaauam.IIWM npe.ll

CT8Bil&HBS1Mil II BhiBO.II ~MYII (2,18) A8Hhl B .nononH&BBB B, 

Ha (2,18) a (2.19) cne.nyeT, 'ITO -reaaopx) 

(,)ail- t..; rc.'~ + r/J ~ tJ 
C7 C7 

,. • ap 
~(,) (A ) ,. . (2.20) 

r.ne 

(,}"•t
11

[(B d -~ f )liP -t 
• • p.vp ••• op.vp ••• • (2.21) 

+(B f +t d )NP], 
JIIIP .... o,., ..... y 

TpaBCilllllHOBRO RBB8PBAll'l'eB • opeo6paayeTCR no au:oay (2.19). CneAO&aTem.ao, ero xou-
p. ... 

IIOReBThl (,) 
0 

ltOMMYTBPYIDT C t" , KpoNe Toro, (,) Yll0BneTBop118T ycnOBBJ:I opTOro-

H811bROCTH 

sp((,}t> •(,}a{jtp..-o 
(2.22) 

r.ne t iJa onpeA&IllleTCll paaeBCTBOM ( 1.9). TaltBN o6paaoN, 86-aexTop (,) ~ NOlK&T pac

CM8TpRB8TbCSI xax aB&Ilor 4-aexTopa v,.(aaxTOpa nayna-nJ:>ISaacxoro-5aprMua), noaao

lliii)Dlero 01Ip&A811BTb CURB B rpynne nyanape ltOBapJI8HTBhiM o6p830Mo Teaaop 

tJ aD 
VQ•(,} t (S,V-0), 

" ufJ 
(2.28) 

npeo6paayJ:>DlBACII DO np&ACT8BR&BBJ:> D (85,1) rpyiUIW SL(6), nopOlKil88T M411YJ:> (CTa-

IIBOB8pRyJ:>) DOArpynny rpynDhl ISL ( 6) , OCT8BRJIIDIIIYJ:I BBB8pH8HTHhiM 86-aeltTop tp. 8 

Kax y>Ke OTM&'14IIOC&, B3 GaJ[OBa npeo6paaoaaaHII (2.19) cneAy&T, 'ITO det t liBIIR

eTCll onepaToPOM KaaaMBpa rpyunhl ISL (6) • UpyrBe nonBBOMHan&Hhle HaaapaaaThl rpynn1>1 

MOJ7T IShiTb BhlpaJKeH&I 'l&pe3 nliTb wnypoa c-reneaeA MATpHilhl v: 

c, t 
• Sp V • V 

4 
I V

4
' 

a I a a 
v tJ t 

tJ 
I 

• ,_ 2,3,~,5,6 • 

~ 
3TO CllSilYeT H3 TpBBCil.llllROBBOI BRB8pR8HTH0CTR W (a, 3B8'1HT, R V ) R R3 

npR onaopoARhllt npeoopaaoaaaailx SL(6) ( V'= AVA -t ) • o6pa30BaRHSI v 

(2.24) 

aaBo&a npe-

x) /23/ 
OnpeAeneDe, aKBBB411&BTRoe (2.20) , A&eTCSI TAKlKe a npenpHRTe , nony'leHROM 

8BTOp8MH BO Bp&MII ROArOTOBitll K ne'IATR HACTORWel pa6oThl. 

PaaeRCTBO (2,21) IIOIIY'I8STCR H3 (2,20) DpH ROMOWH TOlKil&CTB8! 

A11 A P • ( b + t • ) ( d +'i f ) A "a 
11 v I"'P o,.,p ••v .... 

npenCTaBII&BRe (2,21) llllll 36-aexTopa w 6&1110 BAIA&BO Be38BIICRMO lO.B. HoaolKBIIOBhiN 

a H,A, TepeRT&eehiM, 

10 

• 
' 

KpoMe wecTH onepaTopoe KaaHMRpa, cymecTeylOT ewe senapaMeTp 

aHT&I, TRna osraaTyphl, HallaeM 3TH RHBapaa&Thl a cny'lae, xorAa det t 

3pMRTOBOCTR M8TpBDhl ee onpeaenaTellh aemeCTeeaea • MOlKeT 6hiT& 

det 8 
= f K • =+ 1 K > 0 

/14/ 
HeTpy.nHO DOK838Tb ( CM., H8DpRMep, ) , 'ITO DpR DOMODIR DOAXO,QS 

npeo1Sp830B8HHSI MOlKHO DpRBeCTH M8TpRIIY It cne.nyiOill&A llH8rOH811bROl 

af3 a ap 
t = K f li 

(!Sea CYMMRpOBaHRR DO a I ) , r.ne 

a 
• =+ 1 • \- ..... 4 ....... . 

nocxom.Ky DOpRAOK llR8rOH811&HhiX SlleMeRTOB M8TpRDhl (2,26) 6e3p8311H'IE 

t a~ onpe.nenReTCR IIRW& uenhiM '1110-IIOM 

8 

D=% I 
I• I 

'ill CliO D npRHHM88T 3B8'18HRII OT -8 .110 3, npeaCT8BIIeDII0 OTIIR'18J)IJlRE 

D 1 liBIIIIJOTCSI KOMDII&J:CBO CODpRlKeRHhiMR, 3B8'1eRRe D onpe,nen&T T81tl 

rpynnhl , npR'IeM D B •n COOTBeTCTBYlOT OllHOII B TOll lKe M8noll rpynne, 

xorAa ace ~ 
1 

= 1 B MaTpli:na 

c rpynnoll SU (6} • 3TOT Tan 

nonolKRTellbHO onpe.neneaa, M811811 rJ 

Mhl 6y,neN BMEtHOB8Tb ljlR3H'I&CltBM (OR 

apeMeaa-noAoiS&oMY 4-BMDy~cy c nonolKBTen&aoll aaeprBeA). Cac~eMY, 1 

CJ:RA RMDYIIbC J:paTeH eaRHR'IHOMY onepaTopy . . 
tap • K bafj, 

H830BeM SL(b) -CHCTeNOII DOII:OIIo B STOll CRCTeMe 

a 

o ea ev •" 
V,p=K lp=K 1

8 
(Av){3' 

T,e. V fJ C TO'IHOCTbJ:> 110 MROlKRTenll K e , COBD81l8eT C M8TpHUel ap~ 
... 

TOpOB ( M S) SU(6) , npa nepeXOAe J: DpOR3BOII&HOA SL(6) rpyDDhl 

ll8 V DpBOISpeTaeT BRA: 

a p. • a 
v13 .v. (Ap.)f3, 

r.ne.onepaTophl 

V ." = ( S ~'P + it 
0
,.., ) ( d + if ) (,) 

11 
t P r p •• .., .1lY U T 

eoo6me roeop11, xeapMBTOBhlx • nocxom.J:y onepaTopJ.J KaaaMRpa ae aaaac 

x) TaKHM o6paaoM, V RBIISieTCH o!SoiSmeDeM TpexMepaoro J:OMnn 

aeKTopa cnxaa Jf , npeo6paayJ:>merOCII no npe.ncTaBIIeRHIO D(3,1) rpynm 
aoro c RMnyllbCOM p,. B 4-aeJ:TopoM (,) ,. cne.nyJOillRM o6paaoM: 

m 2 l f = "t p 0 - w p,- i• '" p , f = 1,2,3. 
OnepaTOphl ] ! y,nOBII8TBOpRIOT lt8HOBH'I\CnM n~fJciaadao'IRhiM COOTBOliJ 

( ] k , Jf ] = i fk t mj .,H B CHCTeM& BOKOR nepeXO)lSIT B apMBTOBhl Ollep8TO 

11 
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•at•RB-reaawam.aoe npenCTaaneaae coanaaae'r c npacoeaaaeaaww. 

ae TaK. Casu. M&li(JlY npacoenaaea:a:ww • .... llliTeaawam.IUdM npea

!JK>pwyn (2.18) aaa:w a aononae&BR B. 

19) cneayeT, qTO Teaaopx) 
' . . . 

,,/•/3 a t,.. IC~ + {7f3 1C a 
q q 

ll • a{j 
a (U (A ) ,. . (2.20) 

t II [ ( 0 d 
• ll"P 

- ~ f ) liP -+ 
Op.vp auy v (2,21) 

+~ d )Np] 
OlfVP auy v ' 

a npeoC5paayeTCa no au:oa:y (2.19). CneaoaaTem.ao, ero Kow-

lv .... nvJOT c t" . Kpowa Toro, ..., YAOBne'rBopH8T ycnoaBJ) O})'I'Oro-

Sp (cut) = cu afJ t /3a = 0 
(2,22) 

(1.9). TaxBM o6paaow, 86-aeJtTOp 
,. 

CUI MOlKQ'r pac-

v,. ( aexTOpa nayna-nJ)ISaacJtoro-EaprMua), noaao

cnaa: a rpynne nyaaJtapa ltOBapBaHTH&IM OC5paaoM. Teaaop 

a ar7 
v 13 - ..., t up < sp v ~ o > I 

(2.28) 

D ( 35,1) rpynuw SL (6) , DOPOlKJ188'r MAny I) ( CTa-

rpynnw 1SL ( 6) 1 OCT8BniUDIIIyJO BHaapB8HTHI>IM 86-a&ltTop til 
B 

3alltOH8 npeo6p830BaHBSI (2,19) Clle.QyeT, 'ITO det t BIUUI

rpynobl 1SL (6) , .llpyrBe DOIIHHOMB81lbHble BBaapH8HTW rpyDDI>I 

=Vat Va a ... Vat 
a 2 a

3 
a

1 

BRB8pH8HTHOCTH 

V: 

• ,_ 2 •. ~1415,6 • (2.24) 

CU (a, 3HB'IBT1 U V ) B H3 3U:OH8 np~
SL(6)t V'= AVA ·I ) , 

/23/ 
a DpeDpHHTe , DGny'leRROM 

DOJlY'f8eTCR 113 (2.20) RpH DOMOWH TOlKJlQCT&a: 

A
11

1\P=(b +t< )(d +'If >A"• 
uv ll"P OllJip •• ., • .., 

ans 36-seKTopa "' 6wno aaAaeao aeaasacauo lO.B. HoaoJKBnoawM 

10 

~ 

KpoMe weCTB onepaTopoa KaaiiMBpa, cymecTayiDT eme uenapaMeTpB'IeCKBe aaaapa-

auT&t, THDa oaraaTypht, Haii.QeM STB auaapua&:TI>I s cny'lae, Koraa det t -1 0 • B cuny 

9pMHTOaOCT&: MBTpHObl 
ee onpeaeDHTeJlb semeCTsea:eu H MOJKeT 61>1Tb aanacaa s BRAe: 

det 8 = f K ~ =+ 1 K > 0 

1141 
HeTpyAHO DOK838Tb ( CM., HaDpHMep, ) , 'ITO DpB DOMOWB DOAXO.QSIIIlero 

(2.25) 

SL(6) -
npeo15pa30B8HHR MOlKHO DpBBeCTH M8TpBOy 

x cneayiDmell asarou8Jlba:oll ljJopMe: 

o./3 a af:j 
t = K ~ li 

( ISea CYMMBpO&aHHR DO a I ) , rae 
(2.26) 

a 
~ = + 1 . "~'· .... ~~. (. (2.27) 

nocxom.xy DOPRaOK IIB8l'OH8JlbHI>IX 91l8M8HTOB M8TpBObl (2,25) 6eapa311B'IeH, TO TBD TeH3opa 

t a/3 onpeaenseTCll nuwb nenYM 'IBcnoM . 

a 
D =% I ,_, 

(2.28) 
'iscno 

D DpBBBMaeT 3B8'18HBR O'r -8 AO 3, npeacTaBneHBa, OTilB'IBIOWR&CR llHWb 3H8KOM 

D 
1 .IIBilRIDTCR lltOMDn&JtCHO CODPlllKeHHblMB, 3&:8'18RHe D OnpeaenseT TB!tllte TBD Manoll 

rpyDDb1 1 DpB'I&M D H •a COOTBeTCTByJOT OAHOJI B TOll lite M8nOII rpynne. nps D•3 

ltoraa ace •. m 1 
1 

, T.e. 
B M8TpB08 

nonoJKsTellbuo onpeAeneaa, Manas rpynna cosnaaaeT 

C rpynnoll SU (6} • 3TOT TBD t MW ISyaeM BMeHOBaTb ljJB3B'I8CitBM (OR COOTB&TCTBy&'r 

apeMeua-noAoiSaowy 4-sMDyJibcy c nono*BTenba:oll aaepraell). Cac'reMy, a ltOTopoll ljJB3B'Ie

C!tBII RMDyn&C !tp8TQH enBHB'I~OMy ODepaTOpy . . 
taf:J • K baf:j, 

(2.29) 

B830BeM SL (b) -CBCT&MOII DOitOR. 8 STOll CHCT&Me 

a 

a ea ev a 0 

VfJ=K lf:J=K 11
0 

(A
11

)f31jj, 
(2.30) 

T.e. v/3 C TO'IBOCTbJO 110 MROlKHT&nll K a 1 COBDaaaeT C M8TpHUeli SpMHTOBbiX reuepa-11 

Topes ( II s ) rpynnw su (6) • nps nepexoae It npoB3BOJ1bROII SL (6) -CHCTeMe M8TpH-

Ita V npso6peTaeT san: 

rae. onepaTophl 

a I' • a 
v13 .v. (Ail){JI 

v:- (oi'"P +if 0 1l11P)( d•n +if.,..,) <U: t! , (2.81) 

soo6me rosopa, He&pMHToswx}. Iloc~tom.~~:y onepaTopl>i Kaaswspa ae aasHCBT OT 8h115opa 

x) TaKHM oiSpaaow, V RBnBeTCR ol5o6meHBeM Tpexwepaoro KOMnnexcHoro nopeH1l
seitTopa cnuua Jt , npeo6paayJOmeroca no npeACTasneu&ID D(3

1
1) rpynnw SL(2,C)I CaSl3au-

aoro C BMIIYJibCOM p ll B 4-aeltTOpOM CUll cneayJOiilHM 06pa30M! 

m 
2 

J f • Wf pO-W P p- if pW p , f = 1,2,3. 
OnepaTOpl>l J ~ YAOBneTBOpRJOT lt8HOHB'I~CKHM nd;;iic.faH.}sO'IRhiM COOTHOWeHHSIM anH COBRa: 

[ Jk 1 Jf ]•i<kfmJm~ B CHCTeMe BOKOR nepeXOABT B 9PMBT0Bbl onepaTOphi !off• 

11 



I 

I 

I 

CBC'I'eMW, TO B lllOISOM )'BBT&pBOM upaACT&IUI8DB rpyDDW ISL(6) OD epMBTOBWt B BX cofS

CTB8BBW8 SB&'I&BBII, xap&Jt'l'epBS)'IOIIUI8 B8upBIIOABMW8 np8.QCT&IUI8UR, JI8DleCTII811.Blolo 

Mw upBIIUlB CSw Jt TOM)' lite lqliSopy BBB8PB&BTOII, &eliB CSw 11 Jta'laCTJI8 'reaepaoropo11 

uanol rpYQDH paccuaorpaB&liB,T&BSop 
13 • 

·v. - t , (J)a~ 
f!' CIO' 

BM&CTO T8B3op& (2,.28) o 3TO BB.IlB01 B&DJlBMep, B3 'foro, 'ITO II CRC'I'eM8 DOJtOII V ~ • V: • a ,., 

Peayru.oraor ae aauennca CSw T&Jtllt&, 8CliB CSw MH BllenB IIMeCTO 
(J) o.f3 'l'eB30p ;,;; 

C BBlltDMB BB,Il8&C&MB: • (1 ~ (1 

tu;./3 •t:.a K/3+taf3 lei, 

a 
- • onpe.aenaiiB CSw V 13 no ljlopuyne:. 

a tltT 

v 13 - t (U :{3 • 
3TO onpe.aenene B&IIBB&n8BTRO (2,.28), T&& KU ofSa 'l'eH3op& BM810'1' O.QBBUOB)'IO apapo-

.ay B COJIII&.a&IO'I' II SL(6) -cBCT8M8 DOJtOIIo 

/12-20/ 
80 BC&X paiSOTax 

1 
DOCIIDl8BRbiX DpBM8B8DIO B T&opBB CBMM8TJlBB eneM8BT&p-

HWX 'I&CTBII rpyllllw ISL(6) , ljlaaa'l&eJtBI 4-aMDym.c OTOllt.ll&eTMIIeTCII c onepaTOpOM 

tl'
0 

t T&Jt 'ITO 86-BeJtTOp tl' 
8 

p&CCM&TpBB88TCB Jt&K oiSoiSDl&BBblil BMJlYIII>Co PaayMeBTCB, 

Cp&3)' B03DJt&eT BODpOC OIS BRT&pDpeT&.aBB •namux' 82 JtOMJIOB8RT BOIIOrO BMD)'nt.C&o 

/15/ PJOm. yXO.IlBT OT BTOro aoupoca, upe.anonar&lll 'ITO ,anll ljiBSB'l8CJtBX COCTOBBBI BC8 

82 JtounoaeiiTiil t~'8 ( • :::_1) paiiHW ayn10. O.aauo T&Jtol no.axo.a, no cyTB .aena, oaB&'l&eT 

OTJtaAI OT paccNO'fP&DII aeo.aaopo.aaol ISL(6) rpymw. Sonee npaMeJtaTem.aa 11 ISonee 
/14 20/ 

BOC.Il8.QOII&Tent.R8
1 

R& Bam sarnJIA, TO'IJt& 3peBBB ~nTOR& B Becca ' 1 KOTOpble DOCTy• 

napyiOT, . 'ITO .ans ljlx3B'l8CUX COCTOIIBBI nBIIIb 

t"- t"- t "- t"- t"- tiL- 0. 
I I ' 1· 8 f 

(2.82) 

~ 
a 4-B8JtTOJlW tl'

1 
B t ~ (aapqy C t: ) OCT&JOTCII upOB3B&m.BWMBo 0cBOJI&BB8M .ansi 

T&JtOI rBDO'I'Miol caJlltBT TO oiScTOSIT8llbCTBOt 'ITO Cpe.llB tl' nlllllb 4-B&JtTOpW tl', t I' 

a t ~ JtOMMYTBJlYIO'I' c onepaoropaMII r11nepaaplUla 11 orpen.e; upoeJtllRII. B30TODB'Iec&:ro 

1 

CIIBU (2.12). 

B eorol ca•• nJ:>ISOIIWTBO OTN&TB'ft», 'ITO oaepaTopw ~ a V01, npoaopuoaaru.awe 

II CBCT8M8 DOJtOR 0118p&TOp&M I I B Y , BJlMBTOBW B AJ:>ISOI SL(6) -cBCT&Me, COXpaB~ -
mel )'OIIOBB8 (2.82), Jlei1CTBBT811J.B01 &enR t )'.llOIUI8'fBOp118T (2.82), TO t TOlK8 y.ao-

neTBOpReT BTOM)' ycnOBBJO, DPB'I&M 

12 

• 

,, 
' .' 

,. . ' I
/.:· 

"' .•• ;J; 

:1 ·~· 
,:·{·'1 
"Iii ·<wl 

''·;;f ~;I 
' \ 

'1) 

r.ae 

I ~ 1 
c""'tf•3(dsda +dld,+dldl)t~+ 

+ "-~f(d 1 d 1 +d 1 d 1 -2d 1 d.) tl' + _l (d -d )d tiL 
"V · • I y6 I I I I 

1""' i" - A< d d + d d - 2d d > t" + 
I ;JV2 I I I I · I ll 0 

1 ) " 1 " + -( d 1 d I+ dId 1 + 4 dId 2 t I+-( d 11- d I) d 1 t I , 
6 . 2'1/3 

c""' til • .l.(d -d
1
)d

1
t:+ 

• '1/6 ll 

1 
"''3(d-d)dt" ~v I I II+ 

+-lac d + d > t" 
'- I I a' 

tO+ t I + t I 
.I 2 (t' + tl)+ --A...--..1.+ t I I 
v3 o o '1/3 

'l/.l_{t1-it 2 )+ 
3 0 0 

1 I 1 ll ' 2 t +t • t +it a+ t +it I dl- det<v-ftt '1/3. ' vi-< t 1o+it ~ + ~ • .l.l_(t' -t•)· 
v 3 0 0 

1 
d 1 - det ( ...;..! t 0 + -t 

1
- t 1 ), 

3 '1/3 
d 

1
-det(y..l.t --L t ) , 

3 o '1/3 a 

dldlda•"'• 

Ji, 

C IW - M8TpB'l8CJtBI T8B3op B upocTp&RCTB8 MBBJ:OBCJtOro ( g00 
• - C 

vo- ...;...J.. 
• 3 

~-v-j< 

(o.t.. .. 
I t 0 

+o.t .. t .. )+-1 (()) .. t .. +o.t"t .. ), 
o a '1/3 a a a a 

.. 
"'a 

tV +tuV tV) +-1 (o.tVtV-611' tV)o 
o o a '1/3 a a s a 

no.arpyllll& SL(6) , OCT&JIIlRJODl&SI BBB8p88HTHblM )'CBOBB8 (2,32) 1 np8.QC1 

ny s ( L (2) X L (2) X L (2) ) • 

13 
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YBB'I'&pBOM Dp8JIC'I'8Bn8BBB rpynDhl ISL(6) ORB 8pMB'I'OIIhl1 B BX co6-

xapaK'I'8pBSYJOIIlB8 B8DpBIIOJIBMhl8 Dp8JIC'I'8Bn8BBR, 1181Q8C'I'II8BBhlo 

11: 'I'OMY lK8 Bji!Sopy BBB8pB8B'I'OII1 8Cn:B !!hi II K8'18C'I'II8 reB&p&'I'OpOII 

l'I'DB88n:B, '1'811SOp 

v. 
a - t . au 

. 
(JjufJ 

3'1'0 IIBJIBO, IIAllpBMep, B3 Toro, 'ITO II CHC'I'8M8 DOKOB V ~ a V: , 
• a ,.. 

.SM&BBnCif !!hi '1'8J:lK81 8Cn:B !Sbl Mhl 11118n:B IIM8C'I'O 61 af3 Teaaop ;;; 

• u - u 
ruafJ -=tau x 13+ t 17f3 K • 

' a 

a 

fJ no tjJopwyne: . 
OIU a 

v {3- t (Jj .;{3 • 
(2.28), '1'811: K4K o68 '1'8Haop8 lfM810'1' OJIJIBUOII:YJO Bpllpo-

-CBC'I'8M8 DOJ:Oifo 

DpBM8B8BBIO II 'l'eopBII CKMM8'1'pRB eneM&B'I'8p

' tjJRSR'I8CKRI 4-aMDynbC 0'1'0~8C'I'BnseTCB C ODepa'I'OpOM 
p. 

t 8 paccM&'I'pBBa&'I'CH 11:811: o6o!llllel1Bhlll BMD7m.c. P8ayweeTca, 

BRTepnpeT&DRB •nBmBBx• 82 KOMliOBeB'I' aoaoro BMUYnbCa, 

Dp&Jinonaralll '1'1'0 AnB tjJRaB'I8CUX COC'I'OIIIIHII liCe 

~ 1) P88Rhl aymo, 0AR8KO T8KOII DOJIXOJI, no Cy'I'B J18n81 0384'188'1' 

a&OJIROPOJIROII ISL (6) rpynnw. Bonae npBaneJ:8'1'anbaa 11 6onee 

/14 20/ 
aam asrnJUl, TO'IJ:a spa••• 4>yMoaa a Becc8 ' , J:OTopwe nOC'I'y-

l'lecw:ax COC'I'OIIIUIII HRIIIJo 

t"'-t"-t"'-t"'·t"'·t"',- 0, I ~ • B 8 (2.82) 

t ~ (Hap JUly C l : ) OCT&IO'I'Cif DpOB311en&RhiMBo 0cR088BB8M AnJ 

TO O!Sc'I'OB'I'em.cTBo, 'ITO Cp&JIB tp. . nBIIIIo 4-llaXTOpbl t"' o' 
c onepaTopaMR ranepsapsna a 'l'p&Tbell npoaK~R. R30TODR'Iecxoro 

t"' 
a 

OTM8TR'I'Io 1 '1'1'0 OII&paToplbl ~ R ~~ nponop~OR8nloRb18 

I a R Y 1 epMR'I'OBhl 8 nJO!Sol SL(6) -cRCTeMe1 COXpaRBJ0-

8CnR l YAOBne'fBOpSie'l' (2.82), '1'0 t 'I'OlK8 YAOB-

12 

.::, 

rAe 

I 

/ gP.P. lt • -} ( d 2 d • + d I d a + d I d 2 ) t: + 

1 • • 
+ ~(d 1 da+d 1 da-2d d 2) tl' + _l (d -d )d tP. 

""17. · I a V6 I I 1 1 

r.""" i p. - :A ( d d + d d - 2d d ) tP. + 
I "V2 I a I a · I I 0 

+ i<dld,+d,d.+4dld2)t~+-1-(dl-dl)d,t~' 
2'1/3 

r. p.p. t p. - ...!( d - d ) d t p. + 
a ..;6 1 1 a o 

1 
.,_,3< d - d ) d t~' •v a raa+ 

+ 4-ac d + d > t"' 
;,. I I a' 

(2.88) 

tO+ t a + t a .12 (f' +t')+---4-..A+ta a 
v3 0 o y3 '1/..l.(r'-u 2 )+ t !-it~ + t 1-it 1 

3 o o y3 a a 

v -2.( f' - t a ) + ~ + f' - t a 
3 o o -~ a a 

1 
1 I 2 _.2. t +t ,. t +it a+ t• +it d,•det(y3tly3a JV-i(t'o+it~+~ 8 I 

,,.v 

1 
d 1 ·det(v...1 t1 +-ta-ta>• 

3 y3 

d,d~da• "'· 

d • det ( v ..l. t - _2_ t ) , 
a 3 o '1/3 a 

(2.34) 

(2.35) 

' 
- M8'1'pR'I8CKBI '1'8H3op II DpOC'I'p&BCTBe MBDOIICXOro (goo = - g t .. ol), flos'I'OM:Y 

yo- ..;....l 
• 3 

( 61 v tv +(JJvtv)+_l ((JJvtv+(JJ"tV) 
1 o o a '1/3 • 1 a a ' 

yo ·v 2 < (Jjv tv 
a 3 a o 

(2.86) 
+(JJv tv) +-1-((JJvtv-(JJv tv), 

o a '1/3 a a s a 

fi»Arpyrma SL(6) , OCTa&nBJODl&H ausapaaBTRbiM ycnoaae (2,32), npeACT8BnHeT co6oll rpyn

ny S(L(2)xL(2)xL(2)), 

' ,I 

IS 



6 3, Tpaacnmaa xa11: MBBOpbl TpeT~oero Dopmxa MATpBilbl 

HaaecTao, 'ITO .nap811: Dony'lan csoe ypasaeaae, 'aaanexa11 ltBAAPA'I'HI>(I xope&' aa 

A4.114MISepTaasa - oDepaTopa KaaaMBpa rpynnhl nyan:ape, AaanorR'IHYIO ODepailRJO MOlKRo 

nposecTR c oDepaTopow KaaRMRpa det t rpynnbl ISL(6) 

TR 400 8RTHCRMM8TpB'IRbiX TpRilBReiBbiX XOMISBBAilBI B3 

• , .nna &Toro aeoiSXOABMO aaec
a8 

t , DpeoiSpaayiOIIIBXCR DO DpeA· 

CT4Bil8BBIO D (20 ,20) rpyDDbl SL(6) , ltOTOpble Mbl B830B8M YBBTApBbiMB BMDyni>CAMB, 

~bl yBRARM, 'ITO uecMOTPR ua yaenR'leaae 'IRena ltOMDoReRT yau'l'apaoro BMDYnloCA 

( 400 BM8CTO 36) TeOpBSI C'I'AROBHTCII R8 C4MOM 118118 ISonee CBMM8TpB'IROI, YAOBneTBoplleT 

DPBRilRDY COOTB8TCTBlfll C oiSW'IROII peiiRTRBBCTCKOI TeOpBell R D08TOMy 1 B KOR8'1ROM C'leTe, 

smnll81'Ca ISonee npocrol. . . . 
a; 0Dp8Jl811BM BMDym.c:w 

'I a Ia .PafJaf3sfJ a 
11:411: MBROpbl 'l'p.,...ro DOpiiJlii:A MATpRilbl 

t : . . 
t 
ajJI 

t 
a 1/J 2 

t 
,. 1{3 a 

'I a Ia .p ,/J I {3 ~~ a • I t ,. s/J I 
. 

t .. tfl. tatfla 

I" 
(3,1) 

a,ll1 
. 

t t aj3 .a t tt./J a 

0'18BBilRO , TeR30p 4RTBCBMM8TpB'l8B UK DpR D8pec'I'4BOBII:8 a I , tt. :1 tt. I T8X B DpB DepeCTa-

BOBit8 P1 , p2 , ~ 
1 

a, Cll&llOBaTen~oao, npeoiSpaayeTC$1 Do DP&ACTa&neBRIO D (20,20) 

rpynnw SL (6) , KpoMe Toro, aa apMBTOBOCTR M&TpBilhl t BWTeKae'l' apMBTOBOC'no 1 ; 

i~J3 2Paa1«2tt.a • 1Ja1,.2"a ~.iJ.i, , 
(3.2) 

ODepaTop Kaa&Mapa det t 

nunaca: 

BWp8lKA8TCSI KB8Ap4TB'IRO '18pe3 RMDYDI>Chl ( 3.1) DO cjlopMyne 

det t • 1 .1.. f , , , f • • • • , ' , ' 

2 64 al aaaaa1 at a a fJI {3af'a~l /Jt f!; 
..... 

, , , R.' {3' R.' 
'alaJai,..l 2 t"'a ,-a Ia Ia I~ I flt /Ja 

• li (-l)a 1+aa+a 1 'la 1a2a; 2 a 
... , , , 

'/al ala a 418 

a 1< a 1<aa 

a;.<cz'2<a~ 
al -1 a I 

( 3,3) 

s: m! 

(npa ROBOM onpeAeneBRH HMDym.cos ecTeCTBeBBo aaMeRH'no 1< 8 aa ... •). T811:BM oiSpaaoM, 

14 

,. 

, 

8CilB DOCTABR'I'Io Jl COO'I'Be'I'C'I'BB8 IIMnym.c:AM '/ OD&pa'I'OpW llBcii4Ntpe .. BpOI 

p&aB'I' ( S. S) ISyAe'l' llB4JtepeiiJlllam.BWM oDepaTopow BToporo Dopmxa, DOJI.OI 

,llanaMISepa B 4-MepBOM DpOC'I'p8BCTB8o 

Onpe11e11BM 11yam.awll BMnyllloC 'I DO a&anoru c 4-wepBWM cny'lee 

1 -a" a' a' 
'1 • •• R. R. R. -- "£ ••• R' ;,. ;,. ( R. R. R. , , , ' I I I 

alala1,..1,..2,..1 36 alalal,..l~"'l,..l ,..1,..2,..1a1CIICII 

Beu'IHBA (3.4) pasHa anrellpa.-.ecxoMY llODOIIDBBID MBBopa (3,1) MATpB 

Be'l'PYABO yiSellB'I'IoCll, Dom.8YSICI> ( 3,2) ) , DpB"!_8M, B O'l'llnB8 OT CBlii3B M8lKJ 

(3,4) •ae'l' UBelsyiD CBSSio MelKily 'I B '/ • 0rc1Dila Cll81178'1', '1'1'0 . . . 
a a a .... ..!_ '/ 1 1 ~y f,Y iY 1 '/ , • , • all ( a 1a .p 1 ) 

6 'YI'Ya'YafJI/JifJI fJ fJ fJ ' I I I 

r11e I ( a 1 a1a 1 } - ' UTBCBMMftPII'IJI&SI 8AB.-a&': 

fJifJ, fJ, 
at .,a I Bal 

"fJ fJ • f3. 
I 

I ( a I a ia I ) ·I Ba• 8;, Bal 

fJ. fJI fJ. fJ. I fJ, 

.,a, .,a, a, 

fJ. fJ. 8 fJa 

npB a 1< a 1< a I fJ f< {3 S < {3 I 0'1811BilBO, 

I '( 
a 1 a 1 a 1 

f3,f3. fJ, 

a 1 a 1 a, 
)-3/3 "fJ "f3 • 

I 2 I 

8 CDpaBelliiBBOCTB (3,5) MOlKBO yiSeAJ)r"CSI TAKlKe npB DOMOIIIB D8J 

- CBCT8My DOXOSio ,neiCTJIRTellbBO, eCIIB t BM88'1' BBil (2,29), TO 

'lllsa,P,/3sf3tfla -•I ( 
• 

a1a ,a 1 

13, {3 .fJ. 
) . 

CnpaBeAIIBBOC'I'Io (3,5) B AABROII CBCTeM8 yCTAB8BnRB48TCII H8DOCp8AC'l'B8 

nerxo yiSeAB'I'I>CII, 'ITO DpB npoaaaom.HhiX SL(6} -npeoiSpaaoBAHBIIX npas• 

OC'l'aeTCII aeapua'l'p:Cill· 3aMeTHM, 'ITO aaaaorB'IBoe paccylK!lelllle aenpaw• 

a 1a a .Ps f3 /J 1 seJtTopy 'I 1 2 , DOCKom.Ky ero npeoiSpaaoaaue ae srsnDTCII 

DOll (liS& II, 

Onepa'I'Op.bl '/ XOMMyTapylOT M8lKilY COISOII, a HX DepecTABOBlta C I' 

B If OABopOABOI rpynaW Dony'IAIDTCII 83 DepeCTAHOBOX t . ., C K B M 

BHA&Tio, 'ITO llOMMYTATopW [K • '/) B [N,'/) JIWpAlKAIDTCII B BBI18 li ... IBI 

TaxHM oiSpaaoM, 470 reBepa'l'opoa 'I , K a If nopolK!lalOT anreiSpy n. 
IIIYICI 400-MepfiYIO aaaapBARTHYID llOMMYTATHBHYKl DOAanreiSpy (uean) BWI 
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TpaacJUIIlRB xaK MBHOphl Tpe1'J.ero DopMKa MATpBDhl 

'ITO .llapaK DOny"lu.n caoe ypaaaeaae, 'aaBJieKas KBAAPA1'Hhlll xopem.' aa 

ODep81'0pa Ka3BMBpa rpyDDhl nyanape, Aaa.norB"lHYJO ODepanaJO MOlKBo 

'81'0pOM K83BMHpa det t rpyltDhl ISL(6) • , Jl.ng Horo H&o6XOABMO BBec
a8 

&TpB"lRhiX 1'pHnaaeAa&IX KOMISRRADBA aa t , DpeoiSpaayJOIIIRXCH DO DP&J:l• 

SL (6) , K01'0phle Mhl B830B8M YBB1'8pBhiNR BMDyJIJ.C8NH, 

R8CM01'pR H8 yaeJIB"l8HB8 "'BC.II8 KOMDOH8H1' YRH1'8paoro BMDyJIJ.Ca 

C1'8HOBR1'CH aa cawoM Aene ISo.nee CBMN&TpB"lBOJI:, YJ:IOBII81'Boplle1' 

1'BBllf C o6hi"'ROII peRllf1'BBBC1'CitOI! 1'80paell R D091'0My, B lt0B8'1BOM C'le1'e, 

001'011, 

lJ a Ia 1' a/1 dl sfJ a 
xax MBBOphl 1'p~ro D0plljllt8 MaTp&Dhl . 

a /11 a 1fJ 2 a 1/1 1 t t t 

I a~~ . 
1/1 sfl a ta,/12 ta.J3a t 

(3,1) I 
a,jll . 

t t a,{J .s t a jJ I 

a~1'BCRMMeTp&"lea 1ta1t Dpa Depec1'aaoaxe a 
1 

,a
1 

a 
1 

1'ax a Dpa nepeCTa

/1 I B, C.II8AOBa1'eJIJ.ao, Dpeo6pa3y81'Cll DO DP8J:IC1'aBIIaBBIO D (20,20) 

ONe 1'0ro, 83 9pMB1'0BOC1'B M8TpRDbl I Bhl1'8Ka81' 9PMB1'0BOCT:b 

i~Jj2~1al-a2aa • tala2cra ~~P~~~ • 
IJ ; 

(3.2) 
a det t 

Bblp8lK8e1'Cg ltB8Ap81'B"lBO 'Ia pea HMDyJIJ.Cbl ( 3,1 ) DO cjlopNyne 

1 1 • • • ~ f • 2 - f , , , f fJ IJ. P. IJ.' IJ.' lr' 
6' al a2aaa1 as a a 1 ~"al"l~-'1 ~"a ~"a 
..... 

a~a'a /1~ fJ; /1; lJ a Ia sa 1/11 fJs fJ1 

... a 1+a 1+aa 
1

a
1
a

1
a; 1 a (- 1) IJa; a;a; ue 

1< a a 

<a~ 

( 3,3) 

!E m! 

,neaaa &MDyJIJ.coa ec1'ecTaeHBo aaMeuaT:b t< • H8 m 1 ) • TaKBM oiSpaaoM, 

14 

-

;~ 

8C.IIR DOC1'aBB1'b II COOT11181'CTIIH8 RMDyJIJ.C8M lJ OD&paTOplbl J:IBcji4JepaQIIp0118BRllfo TO HIIII8-

PB8R1' ( S • 3) t17A81' J:IR ... peRDRaJIJ.BhiM ODapaTOpOM 111'oporo DopJIDU, DOAOISBO OD&pa1'opy 

Jlanawtlepa B 4-Map&OM DpOCTpaBC1'118, 

OupeAenaM AY8Jib&hlll RMJtyJIJ.C 'I DO aaanoraa c 4-wepBhiM c.nyuew, DO tj)opMy-.ne: 

- - . . 
1 a• a' a' fJ' fJ' fJ' 'Ja • • fJ fJ Q • - y • • • ~· ;,, ~· f 11 Q IJ. , , , 'J I I I I I I (8,4) 

1a1a1 1 s~"a 36 a1 111 111 1~"1 1 "'1~-'a~"aalalal ..iJ 
8eBB"lBU (3,4) paaaa anretlpeR'l8CitOM7 AODOIIB8BBID MHBOpa (8,1) MaTpRDW t (a 81'0M 

R8TpYJ:IRO ytleART:bCllf, Dom.ayllCJ. ( 8,2)), DpR'!_8M, B 01'.IIB'IH8 01' CBllfi3R M8JICAY 

(8,4) .1881' u:aelily10 casa• MallCAy J • lJ • 0TcJOAe cneA:ye1', 'ITO 

, ~~~ ... a~;, t.Y .,i, 1 ' ... • ••I ( a ... .p a 
) . 6 'Y I ·Y a'Y a fJI f3 •fJ • fjl /Jifj I 

rAe I( alalal) - ' 8BTRCRMM8TpH'IUllf 8AR.mout': 
/Jif\ 11, 

al ..I IIIII llfj afj 
fjl I I 

I( al,.i,.a )•I a~• a;, ., .. 
fJI fJI /11 I I fJ, 

a a• 
fJI 

a•• 
fJ. 

a, 
a /11 

I 
npa Ill< a.< .. , • fj I'< f3 ,-< /Ja O'l8BRABO, 

I '( al,.l a I >· a111 a~• a•• . 
fJI {!I fJ, fJI I fJI 

• 

(8.8) 

(8.8) 

8 Cltp8B8AIIBBOC1'R (8.5) MOlKHO ytle~CSI T8KlK8 DpR DOMOIIIH ltepeXOA8 B SL(6) 

- CBCT8Ny DOKOllf, Jlaii:CTBB1'8JIJ.BO, eCJIR t RM88T BRA (2,29), TO 

lJ til a,_ rf1tf3 .j3 I • a 1 ( alai" I 

{31 fJ.fJ, 
) . 

~ 
(3.7) 

CDpaB&J:l.IIBBOC1'b (8,5) B J:l8BROII CHC1'8M8 YCT8B8B.IIRB881'CR R8DOCp8J:ICTB8BKO, nocne BTOro 

nerxo yiS&ABT:bCa, 'ITO DpR upoaaaOJIJ.RhiX SL(6} -DpeotlpaaoBaa&IIX upaaa.11 'laCTJ. (8,5) 

OC1'a81'Cllf RHBapRaBT.fOif. 3aM&TRM1 'ITO 8H8BOrR'IH08 pacCyllCAeHRe H8DpBM8HHMO K CaMOMy 
.ala a.JJ1 /11 /Ja 

aeltTOpy J 
1 

, DOCitOJIJ.It:y ero upeotlpaaoaaaae ae liB.IIlla1'CH DpeotlpaaoB81DleM 

DOAotiRSI, 

0DepaTop.bl '1 ltOMMyTapyJOT MalKAY coiSoll, a ax nepecT&IIOBXH c reaepaTopawa M 

R II OAIIopOJlROII rp;ruuw Dony"laJOTC• K3 DepaCTAROBOK t . ., C M R N , DpH'l&N 118TPYARO 

BHAe'l'lo, 'ITO KOMMyTaTophl [ • , IJ) a [ N , 1 I ahlpaJKaJOTCSI a sue .IIHKellablx KOMISaaanall fJ • 

TaxxM o6pa3oM, 470 reaepaTopoa 'I , M • II DopollCAaJOT anretlpy na 11 , coAepliCa

IIIYICI 400-uepayJO HRBap&aKTayiD KOUNyTaTRBHYIO DOJlanretlpy (qean) IIMDyllbCOB, AnreiSpa 11 

' ft 15 



!c ! 

1 

I 
I I 
I ~ 
(, l 

I 

HM88T weCTb onepaTopoB Ka3llMHpa, T.e. CTOJn.XO lK&, CXOJlbXO HX BMeeT anre6pa na 
106-napaMeTpB~ecxoA rpynn~. ~~ yaanaM nanee, ~o aTB onepaTop~ ~xTB~ecxa coa-

nanaroT. 

Onua aa auaapaaHTa~x onepaTopoa anre6p~ ~ naeTC$1 paaeHCTBOM (3,3), qTo6~ 

HAITH OCT8Jn.Hbl8 BHB8pB8HTbl, DOCTpOBM1 nO 8HAnOrHB C TeB30pOM c.> (2.20), T8B30p W 

npeo«5paayro11UIIIcs no npencTaaneaaro D (20,20): 

W a,a.p ,iJ~.j3 a a _1 ( '! a1af;l~~ 
6 

K~a+ 
u 

+ '! a 1a~ 1p1 :r ~~ ... ~~ + '!a 1a~a 1u ~~~~ j, U 1'., I + 
u 

a 1a 1 a {3 1{3~{3 1 • a
1 

'! a
1

a a 1 {J 1 {J 2 f3 1 
+ '! ,I'. <7 + 

+ '!a a~aafJ,PsfJa • 
K a I ) 

<7 

• 
K a'+ 

u 

+ 

(8.8) 

~O)I<HO nOK838Tb, ~TO T8H30p W TpaacnsnBOHHO BHB4pB8HTeB, T,e, KOMM)'TBpyeT CO 

808MB BMnynbCSMH !f' • 

nepexonsr x SL (6) 

a 
-CHCT8M8 nOKOll1 H&Tpynao yCT8HOBB'n> 1 ~TO T9H30p V f3 (2,28) 

MOlKeT 6HTb T8KlK8 38DBC8H B BBne: 

va 
{3 

_ 1_ ·w a 1a~a u 1 a~a 8 
36 '' .. a

1
a 

2
u 

1
a 

1
a ~{J 

(8.9) 

noaTOMY onepaTop&r C f (2.24) HBnBIOTCK onepaTopaMB KaaaMHpa B nnK anre6p~ 'U 
0nepaTOp8MB (3,8) B (2,24) BC~epnbiBSIOTCH BC8 ~DOJ1BHOMB8Jn.B~e BHB8pB8BT~ anre6p~ 'lJ 

PaanaraK npellCTSBneHB9 
x) 

nony~KM 

D (20, 20) no aenpaaonBM~M npencTaaneBBKM rpynn~ 

su (3) X SL (2) , 

0(20,20)-[ 1; 2,2] + 2 [8; 2,2] + [10; 2,2] + [10; 2,2]+ 

+[ 2,7; 2,21 + [8; 4,2] +[8; 2,4] + [1; 4,4] 

(8.10) 

x) nepaoe ~cno a xalKil~ cxo«5xe a npaaoll ~acTa (8,10) ecTb paaMepHOCTb npell
cTaaneuag rpynn~ SU (3), cnellyromae llBA ~acna onpellenBIOT M)'n:JoTBnn&THOCTh no rpynne 
SL(2) • cl>opM)'na (3.10) nerxo nony~aeTCsr B3 B3BeCTBoro punolKeBKK npellCTaaneaaK 20 
rpynn~ SU (6) HB H&DpBBOilHM~e npellCT8Bn9HBH SU (3) X SU (2) ': {20) • (8,2) + (1,4) , -

16 

• 
' • • 

TaJ:BM o«5pa30M, 0«5bi'UIItlll 4-KMDym.c, SIBIIHIOllUIICS YBBT8pBbiM CBIII'neTON 

4-aeKTOpOM, COil&plKIITCSI TOn:JoKO OllBB p83 Cp&llB KOMDOBeHT Bamero 40().. 

BOM cnaraeMOM npaaoll ~acTB (3.10). Onepa'l'op npoeJ:TBpoaaJuuJ 

npBB8A8B B llOnOIUleBBB C , 

D (20 

Anre6py 'lJ &CftCTBeHBO paCCM41TpBB8'n> J:U anre6py na rpy11111 

'! - SL (6) :/ z I • T 400 I u 

rile ll I- IUIKU'18CJ:8S rpynna J:OpBell Tp&Tb&ll CTeDeBB B3 &llHBllllbl, BBnl 

~M ll&ABTeneN rpynn~ SL(6) , a T 4110 - 4llllBTiiBBAB rpynna llBlltuu 

TOB~X MATpBilt npeo6pa3yiODlRXCS nO npellCTaaneBBIO D (20, 20) rpynn 
al 

.Qns rpynDbl 'a NOlKBO BAIIBCA'n> B peanB381Ul10 TBIIa ( 1.8), Ecna X 

&pMBTOB T&B8op 1 aHTBCBMMeTpB~Bblll XU no nepaoll, TaX B no BTOpOI. 'l'p 

rile 

. . 
x'alalaaf3al3af3£ A ala~, 

. . .. .. ' . 
I • • R' R' R 1 • R R R a a a,a ~~~· ~J ~~A ~~~~~•+ . . . a 1 a

1
a 1 X ~· /J• p• a 2 a . . 

a 1a2aafJ1f3 tfi a 
+ • 

Aatasaa ._1_ 
/3113sl3a 3! 

... 

a 1 a 1 
A/31 AfJ 2 

Aaa ·Aa2 
131 13, 

Aaa ·Aaa 
/31 /32 

a 1 

A/3 ll 

al 
A /3• 

a a .. 
A 13, 

noll~ep~:aeN, 'ITO reaepaTop~ TpaacnmaA '! Teneps. a~cTynaJOT xax c 

peBilBPOBAHBS Depaoro (a Be TpeTs.ero!) nopSIIKA DO nepeMeHH~M X 

BaJKso OTN&TBTb, 'ITO OllB03BA~ble J[OBe~BOMepB&Ie npellCTaaneHBH 

COOTBeTCTByiOT 'IACTBUAM C neno~BCB8BH~MB aneJ[TpB~8CJ[HM H rBD&po-31 

aaToNaTB'I&CJ[B BCXBIO'IAIOTCs). HBamee ueTpBBHam.aoe npellCTaaneHBe a1 

poe M~ 6yll8M B83~811Tb CRBB0pllb1M1 BM88T pa3M8pHOCTit 20, Tax lK81 I 

JIBpaKa, BM9eTCR TOJlltXO llBB B88XBB&n9HTH~X npellCT&Bn&HHSI BJI3Well pa 

X!lTOPbiX M~ 6yneM o6'b&llHHBTb B 6BCnHHOp 
¢ alalia a 

"' - ( . . . 
X f3,P/3 a 

) . 
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onepaTopOB Ka3HMBpa. T.e. CTOJlbKO JKe, CKOilbKO BX HMeeT anre6pa nu 
rpynn~o~. M~o~ yasnBM nanee, 'ITO aTB onepaTOpbi ljlaKTB'Iecxu cos-

1J ll4eTCSl paBeBCTBOM {3,3), 'iTof5bl 

anaapaanThi, nocTpOHM, no aaanoras c TeRaopoM <il Cl-20), Teaaop W 

W afJ.p iJJi.jJ a 

D {20,20): 

_1 ( IJ alae;~~; 
6 

fj 
K ,a+ 

0 

.. ' • fJ • ' • 
+ IJ ala2"-af31o f3a Ko ~ + 'Jala,a,o f3,f3, {3 o K,;l + 

ala,o {3 1{32{31 • a a 1J alo aaf3tf32fJa 
+ !f ,K o + 

+ !Po a,aaf31f32f3a 
... 

K a I) 
0 

• 
K a 1+ 

0 

+ 

{3.8) 

'ITO TeH30p W TpaRCilllllBORHO BBB4pB4RTeR, T,e, KOMMyTBpyeT CO 

!I' • 

SL (6) a 
-CBCTeMe llOKO.H, BeTpyllRO yCTSBOBBTb, 'ITO TeB30p V p (2,23) 

38DBC8R B BBJle: 

_1_ ·w a 1a2a o 1o2o 8 
36 

,, .. 
a 1 o 

2
o 

1
a 

1 
a 

2
{3 {3.9) 

C t {2.24) srsnsrtOTcst onepaTopaMa KaaaMSpa a nn.a anre6pbl 'tl 
{3,3) H {2,24) HC'I&pllblBSIOTCsr BCQ DonHROMB8JlbBbl& HBB4pH4RTbl~anref5pbi 'tJ 

npencTaaneaae D {20, 20) DO ReDpBBOilBMbiM DpencTaaneRHHM rpyDDbl 

nony'IHMx) 

+ 2 [ 8; 2,2 ] + [10; 2,2] + [ 10; 2,2] + 

+[2,7; 2,21 + [8; 4,2]+[8; 2,4]+[1; 414] 
{3,10) 

'IBCilO B K8lK)l~ CK06Ke B DPSBOA '18CTH {3,10) &CTb p83MepROCTb Dpen

SU (3) 1 cnenytomse naa 'IRena onpenen.HIOT MYnloTBIUI&TBOCTb no rpyDIIe 

{3.10) nerxo Dony'laeTcsr sa aaaecTaoro paanoJK&HB.H DpencTaaneaau ~ 
Ra uenpaaonBMble npencTaaneaasr SU (3) x SU (2) ': (20) • (8

1
2) + (1,4) • 

"16 

-

TaKBM of5pa30M, OIIW...WJI 4-BMJiynt.e, JIBIIlrtomBICsr YBBT8pBhiiM CBBrlleTOM B I!Op8BTilOBCKBM 

4-aeKTOpOM1 COJl8plKBTCB TOIIbKO OllBB paa cpellB KOMIIOBeBT Ramero 400-BMDYnt.Ca - B Dep

BOM cnaraeMOM npaaoll '14CTB (3.10). OuepaTop Dp08KTBPOB8HBSl D {20120) B8 r 1; 212] 

npaa.,.ea a ll~DOIIBeaaa C • 

Anre6py 'tl ec-recTaeaao paccMaTpaaaT& :a:u anre6py na rpynuw 

IJ • SL (6):/ Z a • T 
400 

1 u {3.11) 

rile • a- llBKIIB'Iecxall rpyDJia :a:opaell TpeTt.ell CTeDeaa H3 enauanw
1 

sranmomasrcsr aopMant.-

RbiM ll&.llBTeneM rpyDJiw SL (6) 1 a T 400 - 4llllBTBBBa.H rpyuna nallnnaTapsrnabtX llPMB-

TOBbiX M4TpBJl1 Dpeof5pll3)"10InBXCII llO llp81lCT4BII8BBIO D (20, 20) rpynDbl S). (.6)' Z a 

' 

a1a.Paf31fJ. Jln11 rpynDW • MOlKBO B41lBC8Tb B peanB381lBIO THD8 ( 1,3), EcnB X 2 I 

&pMBTOB TeB3op, aaTBCBMMeTpB'IBbll B:U RO ll8pBOll1 T8K B DO BTOpOJI TpoliKe Hlrll8B:COB
1 

TO 

rne 

.. 
X ,alaaaaf3tf3af3,. A ala,.a I , , , 

a
1

a
1

a
1 

. " . .. . . a; a~ a'1 tl~ tli fJ',: Pttlstla + 

X ~- iJ• P' 

Aa1a 1 a 1 ._1_ 
fJ,tl,tl •• 31 

a 1a 1a 1 fJ 1 tl ,fj 1 + • 

a I Aa' Aa' 
A fJ, fJ, tla I Aal ·Aal ·Aal 

tl, fJ, tl. 
Aa• ·Aal 

fJ, fJ, 
A a a .• 

fJ, 

1 2 a 

j, 

(3.12) 

(3.13) 

fiO.Il'lepxReM, 'ITO reuepaTopbl TpaBC.IlllllBA f Tenept. Bblc-rynaiOT xax onepaTopbi nacjN!le

peanapoaansr nepaoro {a ae TpeT&erol) nopsrnxa no DepeMeHJibiM :X 

B8liiBO OTM8TBTb1 'ITO OllB03B4'1Bble KOBe'IBOMepBble npencTaaneRHsr rpynnbl SL(6) /Z I 

COOTBeTCTBYIOT '18CTHJl4M C ll8IIO'IHC.IIeRBbiMB anexTpB'IeCKBM H rBDep-34PHAOM (xaapxa 

4BTOM8TB'IeCKB BCKIIIO'I810TCII), Ha3mee ReTpBBB81lbRoe npe.QCT4BneHae STOll rpyDnbl, KOTo

poe Mbi 6y.QeM Ba3biB.IIITb cnaaopBhiM1 BMeeT paaMepaoCTb 20, Tax ll<e
1 

xax a a Teopaa 

JlapaK81 BMeeTCSl TonbKO JlBa Be9KBB4119RTHbiX npenCT4Bil9HHSI BD3mell pa3MepHOCTH
1 

f5a3HCbl 

JC!)TOpb!X Mb! 6yll&M o61.enHHSITb 11 6acnuuop 
¢ a 1a 2a 1 

r/1 = ( • • • ) • 
)( f31/3.fi 8 

(3.14) 

' 1\ 
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II 

npeoiSpasyJOmalc• no npencTaaneaaJO D (20,1)+ D (t,io) ( &To npencTaaneaae CTaaoaaTCH ae

npaaollBMWM, &CIIII p8CCM8TpBB81'b B&COIScTBeBayJO rpynny IJ a , BIUIIO'l810DIYIO Oll&p&lliiiO OT

pa>Ke.RBR, J:OTOp8H M8.RR&T M8CT8MB ¢ B )( ) • 

JlnH ISacna.aopa (S.14) ner~:o .aanacaTb TO'IIIIoll aa&~~or ypaaae.RBH JlBpaxa: 

I 1J a 1 a 1a J /J 1$1 , , • ¢a 1a 1a 1 

fj .<fj .<fj X fJ,fJI{j a • a 
1 a a 

I 1/ ~~~~~ 1a 1a 1a 1 
a 1.< a 1< a a 

¢ 
a 1al"' a 

• II )( ~l~ltia 

(8.15) 

CRcTeMe as copoJ:a ypaaseal (S.15) MO>K&T ISwn. npBJXaB ISonee EOMDU:TBbll (• ISonee 

npRBW'IBblit B 'I&Tblp8XM&p.ROM Cny'lae) BBil .. 
p "' - II .; • (S.16) 

8CilR DOAOlKBfta 

0 ' p - ( 'I 
) . 

(8.17) 0 

I 4. BoaMolKJiwe npBMe.aea• R8pymeBBolt , 11-CRMMeTpRB 

8 T80pBBX C BbiCDIBMB CBMMeTpRBMB, H8'1RH8B CO CX8Mbl SU ( 3) • R8RISon&DIBI yen ex 

ISbill CBSI38.R C p8CCM0Tp8.RB8M B8pyW8BBbiX CBMM8TpRI. UocJ:onbJcy' rpynna IJ a CO.Q&plKBT 

SU(3)UE no,qppynny, TO '1 a -cRMM&TpRR seRaiSe>K.Ro .QOillKB8 upyDUI'I'bCR. H8pymeue CBM-

"' /14/ 
M&TpRB B rpynne 7 a , Clle.Qyll t pa3yMBO BB8CTB 11:81[ ,QODOilDT81lbB08 yCAOBB& 88 

B&ETOpW COCTOBB.RR, Mw DOCTynBpyeM, 'ITO ~3R'I8CKB& COCTOllllHll BBAliiOTCll C05cTB&HllbiMB 

B8KTOp8MB C ayn:eBWMB COIScTB&BHhlMR 3B8'18BBliMB BC8X T8X KOMDOB8BT 400-RMnyAbC81 

EOTOpb18 B& J:OMMYTRPYIOT C onep8TOp8MB rRD&p38P11:.1f8 B B30TODR'I&CEOrO CllBB8 (2,12), 

non&ayl!Cb 8'1'11M np&llDOilOlK&BB&M, MW p8CC'IBTbiB88M nony'IB1'b 4K>PMYA1>1 llAll M8CC '18CTRll 

/14 20/ 
B COOTBOW&BBll M&lK,Ily cjtopMcjJaKTOp8MB ( Cp, t ) , MOlKHO B8,Q8liTbCll, 'ITO B T80pBB 88-

pymeBHOI IJ a -cBMMeTpBB &CT8CTB&BBblM o5pa30M llOAy'IBTCR 38BBCBMOCTb M.8CCbl OT 

CllBH8X), llOCEOilbltY B p83AOlK8BBB (8.10) 400-BMnyllbC8 llO H&llpRBO.QBMbiM np81lCT8Bn&BBliM 

SU (3). ~ SL(2) YHRT8pBbllt CBBrneT BCTp8'188TCll llB8lK,IlW C p83BIIIMB 3R8'18HBliMR CllBH8 , 

Mbi BWp&>K88M BCEP8BBJOJO ISnarOil8PBOC'l'la Jl,U, >KenoiSeao 38 MBOrO'IBCII8Hst.l8 DO.Jie3-

Bbl8 oiScylKlleBBR s ueHBwe J:oscyn&Tansa no T&OPBB IIJl&llCTaaneul, Mw rny6o1:o ISI!aro

.ll8PBW TU:lll& li?.M.Myp8.11BBY • A.H. TaaX&IlBil38 38 nnollOTBOPBbl• .QRCJI:7CCBR. 

x) HanoMaM, 'ITO a Teopaa c S6-aMnyn&cow y,qaeTCll nony'lan. 4K>PNYill>l p8cmeune

••• M8CC BsyTpB O,QBOro SU (3) -t71lbTBllll8T8, B TO Bp8MB 11:811: 38BBCBMOCTI> M8CCbl OT CllB-

88 cjJaJ:TB'I&CKB DOCTynBpy&TCs(14 • ' 

18 

• 

I 
-

J!OUOnHEHHE A 

COOTBODI8DJI M8lK.IlY llOC'I'O ... biMB • d 

rpynuw SU(6) :F 
........ 'lp 

CTpyB'I'YPBbl8 llOCTOBB.Rb18 • Ollp81l8.Jill 

BODI8.RBJI 

[ A., • A~) • 2 l :F •• av, 'P 

" 
A" ·p • 

awpa>KaiOTCII C.JiellYJODIBM oiSpaaow 'l&p83 nocTo ... we 8 • , • d R 

F.,.,,vp -8 
f'JIP f .. , +(~llfl dnv • 

(eM, 

Hs TOlKli8CTB& Jl:l:oiSR llllB DOCTOBB.RbiX :F Bb1T8U&T PBil Tp8X'IIl8BBbiX 11:88 

ael weliKJlY • d , J:OTopb18 Mbl 3,Q8Cb 88 ly.Q8M BWDBCbiB8fta, 

KOMMYT&TBBROC'l'la "'" • t" llpBBO.QBT E Cl18.QYJOlaBM B8Tplluan • a 
'lll8BBWM TOlK,Il8CTB8M JUIB p&CCM8TpRB&8110olX llOCTOBBBWX! 

f d awt -d f + f atv d ••• - datv1awa • 0 
an .. , awt 

d•ta d •vw - d, .. d .• vt + f •ba f.,. -f .••• d f nt - 0 

J!OfionHBHHE B 

fipBC08.QBBaaoe • a$.RBTeSBMan&aoe npenCTaaneall FPYlllll>l ISL 

B Tpa.RC.JillllBOBH8ll BBB&pBaBTBOC'l'la 1r 

CoaoKyllBocn. 106 resepaTopoa rpynuw 1SL (6) MOlKeT l>wTb sana 

M8TpBIIW 12x12: 

io K 
L • ( it 

0 
x• > ' 

EOTopall OTB&'Ia&T 3811BCB aneMeBTOB rpynuw ISL(6) • toPMa (1.6). 

nyCTb lt - DpOB3BOilbH8ll mecTBpllllH8B MATplUUl CO IDD1POM• paBBbiM 

MRTOB8 M8TpHil8 6 X 6. OISpaayeM M8TpB.UY 

X • ( :!. 
ly 

0 
s• ) ' 

38BHCIIIIIJIO OT 106 B8Dl8CTB8RBblX ll8p8W8Tp0Bt 

npaC0811RB&HB08 np81lCT8Bn8D8 rpyDDbl ISL(6) Ollp8.Q81lBeTCH J:8K 

npeoiSp830B8BRit B81l M8TpR!l8MB TBllA (8,2) , 381l8B8eMbiX ljlopMY110I: 
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a no !Ip8J1CTAII118Hal0 0(20,1)+0(1,20) ( 8TO !Ip8J1CT&Bneaae CTABOIIaTCB Be

paCCMSTJlaiiATb ueco!Sc:TIIeaayJO rpynny IJ u , BKnJO'IAJOillYJO onepaDHJD OT

M&BHeT M8CTAMB </> a }( ), 

(3.14) nerxo aanucaTb To~A aaanor ypa11BeBRa Aapaxa: 

a 1a 1a ,iJ ,fi 2$1 , , , a 101 1a 1 
1J Xfjfjfj •• ¢ 

fj I I I 
a 

IJ ~~~JJ,a,•t•a 
I< a a 

¢ 
•r•l"a 

(3.15) 

- • }( ~~~~t •. 

ypasBeBRI (3,15) MOlKeT 6bl'fto 11pBJ1AB 6onee XOMJIUTBbll (a Clonee 

cny'lae) 11Bl1 .. 
Pl/l•mt/1, 

0 
p - ( IJ ' ). 

0 

§ 4, 803MOlKHb18 !IpBM8B8BRB BapymeBROI 

(3.16) 

(3.17) 

, a-caMMeTpBB 

C llbiCWBMa CBMM8TJlBBMB, B8'1BB8B CO CXeMbl SU( 3) , BABISonblllBI 7CD8X 

Bap:rmeBBbiX CBMM8TJlBI, fiOCitonbXf rpyuna 'J a COJ18plKBT 

-cBMMeTpBa B8Ba6elltBo 11onlltaa aapyiiUI'rbca. · Hap:rmeBRe CBIII

/14/ 
1 cne11y.11 1 paayMao llllecTH ttatt J10IIonBRTen&aoe :rcaoue aa 

IIOCTynapyeM, 'ITO lj!H3H'I8CitB8 COCTOSIBBB BBII.IIIDTC.II C05cTB8BBbiMB 

C05cTII8HHblMH 3H8'18BBHMB IIC8X T8X litOIIIDOB&HT 400-BMnyn&ea, 

C onepaTopaMB ranep3&pBAA B B30TOIIB'I8CKOrO CnBBA t2,12), 

1Ip8)11IonOlK8HH8M1 Mbl paCC'IBTb11188M nony'IBTb 4lopMyllbl )11151 IIIACC 'IACTBil 

/14 20/ 
MelKJ1y cjlopM4laxTopaMB ( cp, 1 

) • MolKHO H&l18SI'r'bC.II1 'ITO a TeOpBB aa-

-caMMeTpHB 8CT8CTB8HHbiM ofip830M llany'IBTC.II 3aBBCBIIIOC'fto MACChi 0T 

II p&3110lK8HHB (3,10) 400-HMnynbCA DO H8!IpBBOJ1BNWIII DJMIACT&sn8BRBM 

YHBT&pHbll CHHrlleT IICTp8'188TCII ABAlKAbl C p83Ht.IMB 3BA'I8BRBMB CIIBHA , 

acttpeHBJOIO 6naroAapaOCTb A.n. JKenoiSeao aa MBoro'lacneald.le nonea

H u:eaable ttoacyn&TAilBH no Teopaa npeACTasneBRI, Mbi rn:r6otto 6naro

.M. Myp&l111J11 B A,H, TaaX&IIBJ138 3& IUIOAOTBOpBble ABCXfCCBB, 

'ITO II T80pBB C 36-BMnynbCOM )'llAeTCII Dany'IB'ft. cjlopMYilbl p&Cill8Dne

OJ1HOrO SU (3) -MYnbTBII118TA1 II TO Bp&MB XU 3ABBCBMOC'I'!. MaCCbl 0T CIIB
UOCTyllHpyeTC 11/14/, 

18 

• 

AODOnHEHHE A 

COOTBOill8DII M8lKAY UOCTOBHBbiNB • cl 

CTpyaTypaWe nocTOIIIUible 

aomeua 

:F 
....... vp 

rpyunhl SU(6) 1 O!Ip8A8.11118NW8 B3 COOT-

[A., A 11
] •2l:P .• uv,vp " . " . y 

A ·p • (A,1) 

BblpAlKAJOTCSI C.JI8A7JDillBN o6pa30M 'lepes DOCTOBHBb18 lJ , E i clB (eM. (28)): 

'•· .... .,, - BI'VP f IU'f +E~., cl .. .,. (A.2) 

Ha TOlKAecTB& .Rao6a AIIB IIOCTOIIIUibiX :P llblT8UeT PBA Tp8X'III8BBbiX ltB8ApATB'IHbiX Cllll-

ael M8lKJ17 • cl , ltOTopble Mbl 3A8Cb Ba 67A8M BblnBCblB&'fto, 

KOMMyTATBIIBOC'fto Cil I' B t I' DpBIIOABT X C.ll8A7JDillBM BeTpBBBanbBbiM 'leTblpex-
1 11 

'1118BJiblM TOlKA8CTIIAM A.JIB paCCNATpBB&8NbiX IIOCTOIIBBbiX: 

f . .., cl - cl f - 0 uwe utv aws cl uwt -cl .. ., fuwt + fa tv 

cl,ta cl ,.,. - cl,wu cl.,vt + f stu f SYW - f IWU cl f BYt • 0 ' 

gononHEHHE 8 

fipacO&Aneuoe a xllcjlau'l'e3aMan&aoe npaACT&Meua rpymrY ISL (6) 

B !paBC.JIIID:BOIIJUlll BBII&pB&BTBOC'ftt W 

(A,3) 

(A.4) 

Coaottrnaocn. 106 reaepaTopoa rpynnbl 

MATJlBUbl 12x12: 

ISL (6) uolKeT IShiTb auaaa a uAe 

K 
L • ( it 

0 
Jt• ) • 

• 

ttOTopall OTae'laeT aanaca aneweHTOB rpynnY ISL(6) • t«JpMe (1,6), 

(B. I) 

fiyen. :l - DpOB3BOnbB8B WecTBpBABAB MATJliUUl CO WD7POM0 paiiBblM B:r.IIJO, A. Y -sp

MBTOBA MATJlBIIA 6 X 6, 06paayeM MATPBII7 

X • ( :11. 
ly 

0 
s• ) • (8.2) 

3811BCBill7JO OT 1()6 B81ll8CTB8BBbiX nap&MeTpOB, 

fipacoenaaeaaoe npencTasneaae rpynnhl ISL(6) onpeaenii8TCB ttatt cosottynaocn. 

npeo6pa30IIAHRI BAll MATPHU:AMB TRDA (8,2) , 38J1ABAeNbiX cjlopMy.IIOI: 

' I 
II 
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I 

II: 
'I 

'1' • 1 X I 
•I 

rJle ICISL(6) B BMeeT &BJl (1,6), WecTBpl!JlRW8 MATpBlll>l lt , s* B y 

oiSpaayiOTCB DO topM"fn&M: 

. 
,a{J . A Iii 

y - 11 

., fJ 
X., • 

a 

. . 
A ·~11 

a 

.• a a 
x'{J •A., 

, 
lt • 

11 

.. 
x" , 

.fJ 
A • , 
•I r 

A{J 

U: • fJ a • r•l • ' • ' • • • 
y A , + ( A x 11 A ap{J- a011 A : 1 ' x ~ A ~ ) • 

r "'P "' P 

fiyCTb T8D8pb AARA Jl&8RAJlllATBpS!JlBAB MATpBllA 

lt -iy 
x• ) , X •( 

0 

KOTOpAB npeoiSpaayeTCB 110 Dp8JlCTABneRBm,'AyAn»BOM"f' K (8,3): 

rAe 

g -

• 
A ·I 

0 

x• - 1 

-aA > , 
A 

i f•l, 

i·• - ( 
A* 
0 

• 
A a 
A'' ) ' 

TA& 'ITO z'· II 
* I 
·x ' 38Jl8mTCB DpelltiiiiMB toPM"frulMB (8,4), a 

• • ~ . •ID' 
Yfi{J • Aci Y;,, 

• • ... , , 
- A, X. 

a 11 

·lr • 
A fJ +i(a~ 

• • 
.. A r ··p{J > 

A" , 
. , 
J:p 

•I 
A p 

fJ 

(8,8) 

npa &TOM upe-

(8,4) 

(8,5) 

(8,6) 

(8,7) 

(8,8) 

(8.9) 

3axoa npeoiSpaso&aRBB MATpBDI>I reaepaTopoa L J¥1XOABTCB as ycnoaal! coxpaaeaaa ISana

aell:aoll topMw: 

Sp (X L ) • Sp ( x K + yt + z* K* ) (8.10) 

npa npeoiSpasoaaRHBX as 11"(6) • as coxpaaeaaB caollcT& M&Tpanw L: Sp K • Sp K*. 0 , ~t• • 

fipBRBMAB BO BRBM8RH8 (8.7)- (8,9) , OTCIOJlA nony'laeM 38KOR upeo6pa30&&RBll (2,18-19) 

)lnB BR~HRHT&3BM&AbROrO npeJlCT&BneRRB rpynnW 

pasoaaaaax 36-Mepaoll TpaacnBllHB 

ISL (6) , TuaM otSpasoM, npa npeo6-

• 

. . 
t
, a{J a{J 

- t , Ki • K~ + i( •p, t~ 
• • • 

a 

_!A a ' - 0 ru 

. , a . a tJt1 lla "' 
K fJ • K fJ - i ( t a,;{J -~ t a;., ). 
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t "' ) 
(8.11) 

~ 

0rc:JOA8 <meAyltT 'l'JIABC4.IIl1BOBUJI BIIB&PBABTBOC'I'Io T8B3opa ·w ( 8,8), 

yiSeABTDCJI, uponaoAB DOilCTaaouy (8,11) a (8.8) • )"'II'''WBAJI (8.1). Cn 

XOMM"fTBpyeT C t ail , a DOeTOM"f B C BJomYnDCAMB f , 

,nonOJJHEHHE C 

0nepa1'op npoeXT!pO&aBBB 400-llMJilm.ca Ba p3B118CXBII: BM!IYAD~ 

. ~~ ••• ~~.~.b.,; 
3aDBmeu xaqwll: B3 BllQexcoa 11 1 , fJ 

1 
1 ' 

1 a BIUI• 

•A8ltC8 A
1
•(a

1
,k

1
), IJ,-(b

1
,fj)• r11e a

1 
,btl, 2, 8 OTH'IaJOT rpyml8 

f I •1, 2 - rpytme SL (2) , ciiB3B'I&CUI 4-Nepawl BJomYnDC BNe&T BRA: .. 
n ' "· 

, 
rAe onepaTOp Dpo&XTBJIO&aBHJI '0 1188'1'CII paB8RC'I'BOM: 

" 11 1a 111 afJ s/J .fJ a 
54 D , 'fJ.,fJ.'fJ·, 

cz"1 a 2 a, 1 2 1 

• 'I ( 8 1 8 t 8 a) I ( btblbl) 1< 
•'· a' a• b' b' b' I I I I I 8 

b' b~ b' It It It It 
xllltli,li 'L(,t2f, B 1 +1 j,,, 

, .. , Jr. k" Jr.' Jr. •' 
at I •a I ll 8 2 a 

. . 
Bitt+ 

It I 

... 
+, ... It,, 8 ! ) ( tt. f .. ~~i: 

• • f 
f'a••ll• 1 + +f r 't•t• t• 

It; It~ ... 

. • t, 
t,t, .• ll•, 

+, 'e·,t·, t • 

.. 
+f ltlkl f tll2, jl, 

k;k~ 

• . 
k .. f t, 
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