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I. rpynnbl " anre6pbl IlK Krpll!OT .QBOHKYIO ponb B KBilHTOB OA TeOpllH. Bo-nepsblx, OHil 

M oryT aa.uas&Tb CHM M e TpHIO cf:>H3ll'!ecKoll CKCTeMbl. B 3 T OM c nyqae s ee onepaTOpbi anre6pb1 

KOMMyTKpyiOT C f'8MHnhTOHH8H OM, 8 C06CTBeHHb19 ¢ yH KU WH r'8MHnbTO HH 8H8 ,COOTBeTCTBYJOlllK9 

O.QHOMy ll T OMy >Ke 3 Hilqe HII IO 3 HeprHK , npeo6paa y iO T CSI IlO HellpKB O.QHMOMy yHHT8pHOMy n p e.Q -

cTasneHH IO rpyrrrrbi. Bo-sTopblx, HerrpHBO.QHMbie rrpe.ucTasrreHilH anre6pb1 M oryT cny>K HTb .urrH 

Kn8CC Hcf:>HK8UHH C06C T89 HHb1X 8 9 KTOpO B r'8MHnbTOHH 8 H8. n pH 3 T OM HeT H eOfiXO.UHM O C TK, 'l{T06bl 

arrre6p a Oll pe.uerrHil 8 CHMMe TpH IO: .QOCT8TO'IHO, 'IT06bl HHB8pH8HTHbie Ollep8TOpbl ( T.H. onepaTo

pbl K aaHMHpa) o6epTbiB810ll.lell anre6pb1 K OMMYTilposarrH c r&l\lllllbTOHHaHoM . KpaAHHM cnyqaeM 

a -rop oro Tllll 8 Harr!leTC!I arrre6pa, a IlpOCTpBHCTao O.Q HO!'O HellpllaO.QKMOro npe.QCT8arreHKll 

K OT Opoll aXO.QSIT a ce C06CTaeHHble aeKTOpbl l'llMKilbTOHilllHB (.upyrllMH CllOallMH - a ce cjJH3 H'!eC

Kil9 COC T O SIHHH CKCTeMbl). 8 T8KOM C nyqae r'OBOpRT, 1.1T O .08H8 anre6pa , nopO>K.0.8JOW8H 

ClleKTp ( a.n.c. /
11

. noCKOilbKY pearrbHble cjJH3 H'IeCKKe CHCTeMbl HMeiOT 6eCKOH e '!HOe 'IH Cil O 

B03MO>KHbiX COC T O SIHIIA, T O a.n.c., K8K np8BHn o, n,on >K H B 6biTb anre6poA nH H eKOTO p O A He-

KOMilBKTHOl! rpyllllbl. 

KrraccKqecKKM npHMe p o M a.n.c. HarrHeTcH anre6pa IIH rpynn bi .ue CKTTep a SO ( 4,1 ) 

.UrrH Hepe rrHTHaH CTC Koro ao.u o p o .uHoro BTOMBx/ B 
141 

6blrr o npe.urr o>KeH o Krracc Hcf:>KuKpo s aTb 

B.U p OHbl ( T. e. CKilbH Oa 38KMO.Qel!CTayiOll.l Ke 3 1le M eHTBpHbie 'IBCTKUbl II pe30H8HCbl) C 38.QBHHbiM 

6apHOHHbi M 'IHCrro M no TaK HB3biaaeMhiM rrecTHH'IH biM rrpeacTasneHH!IM rpynrrbi U (6,6) B 

CBH3H C 3THM B nocne.oHee Bp9M51 B03p0C HHTepec K B b1pO>Kll,9HH hlM .£1 H CKp9 TH bi M C9p H SIM YHH -

TBpH biX npellCTBBileHKH r pyllllbl U ( p, q). 

2. He.uaBHO r e nbCjJaH .u " r pae s
151 

rrpe.urrO>Kllllll M9TO.Q OllHCBHH !I LI KCKpe THOll cepliH 

a pMKTOBbiX npe.uc TasrreHHll an r e6p bi IJH !L(p,q) rpyrrrrbl U(p,q). MeTo.u oc Ho saH Hll o6o6-

ll.leHHH e x eM r e rrbCjJ &HJ:IIl K UeTrrKHa
161

• 3 1l.Qil10W KX 61l3HC KOHe'!HOMepHbiX npe.QCTilBrre HKA 

KOMilllKTHOl! rpyrrllbl U(N) 

HenpKBO.D.HMwe npe.ncTasneHHSI !L ( p' q) ( P ~ q) , pllCCMilTpHBileMbie a 151 
xapaKTe pK-

x CM., KanpKM e p,
1 2

•
31

, r .ue HMeiOTCH CCblllKH Hll KrrllCCK'!ecKK e p a6oTbi 1-l a y rr K , <l> o Ka 
H 6aprMaHa. 
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3YJO T CR CHC T e MOA N • p+q uen bJX 4HCen 

mlN 2' m2N ~ ~ m NN 
(!) 

38ll 8 !0WHX HOMep npe,nCT d Bn e Hilil 1 ll p83611eHHeM 1.fKCn8 H8 Ll Ba HeOTpHuaTenbR~X 

uenoqw:cne HHbiX cnaraeM biX 

+ 
p • a + a (2) 

3 allaiOWIIX T H U Up eLl C T a 8 n e H II Sl . 6a3KCH~e B8XTOp~ TaXO~O HenpHBOLlHMO~O n peLICTaBne-

HHSI Mo~yT 6biTb 3aHyM e p o saHbl CHCTeMoA ~ N ( N +I) uenhlx '!He en m1k , I :;, I :;, k.:;, N 

'!all HOMep npeLICTasneHHSI ( ! ) ),UOLl 'IHHeHHbiX HepaaeHCTBaM 

( BXniO-

m tk~ m1 k+1 +1 :?:m2k~m2 ll+1+1~ ••• ~ma+k~ma+ll+i1, (3) 

mk-a-+2 ll+l ~mk-a-+1 11+ 1 ~ .. . ~mk+t 11+1 ~milk+ 1 ' 

npH k•p •. .. , N -1 , H 

I k+l ~ m lk ~ ml + l k+ l (4) 

.nnH OC T8nbH biX nap i, k. (I:;_ i <;_k) AHanliTII 'Iecxoe ablpa>KeHH e ~eHepaTopoa BeAnH 
I 

AI 

8 TepMHHax CXeM \ m lk ) TO>KL18CTB8HHO C 8blp8>t<eHKeM 3 TIIX ~eHe pBTOpOB 8 cnyqae XOM

naKTHO A rpynnbl U(N) (c,../ 6
•
51 

). 

3. B cnyqae Bbipo>KLie HHH, xorua r > q COCeLI HIIX 'IHCen 8 HOMepe ( ! ) npeLICTaBne-

HHSI U (p,q) paB Hbl M e>KLIY C060A, c y u ,eC TBYIOT euJe LI0110nHIITenbHbl 8 , BblpO>KLieHHble npeu

CT6aneHKSI C T 9 M >K e H OMepOM H C THfl OM ( a+ , a-), rne 

N- r ~a++ a <p. (5) 

E o nee T oro , HepaseHCTB8 ma+N~ m 
0 

+ + 
1 

N 11 m N _ 0 -NS. mN-a-+ lN NoryT Hapyw&TbCSI, 

+ - x/ 
ecnH '<Hen a m kN np11 a + I < k ~ N -a paBHhl Me >Kay co6o8 • Oxa3b1BaeTCII, 'ITO HMeH-

HO cpeLIH 3 THX B b!pO>t<LleHHbiX D HCXp8THblX npeLICTaBneHHI Q_(p,q) HaXOLl iiTCSI Ba>KHbl8 Ll.JIR 

cjJK 3 R4eCKHX npHn0*9HH A neCTHK 1.fHble npe.ll.C T 8 B n9 Hli H H npe.llCTa.BneHKR, C01I pst t+<e HHbl9 I( HKM , 

a T BX>Ke H npoc T e A:wK e ca M oconpsutceHH.ble npencTasneHIIH (6on ee no.npo'iHoe K 3 noa<.eHHe 

3 THX pe3yllbTBTOB u aH O 8 /
7

/ ). 

B 48C TH OC TK , n ns:r necTH • . \fHOA: 
+ 

ce pHiil m:lN• .... mNN•O, a •l, a - 0 

T 8K 4T O 4H C n8 m lk ,yllOBn eTBOpHIOtnH e Hep8B€HCTB8M m 1N+ q '$_ m 1 N-t+q-1 ~··9nl p~mlpo-~ ... ~mt l ·,

eLIHHC TB e HHble OTllH4HbJ e OT HYllR 'IHCna 8 o6o6!lle HH08 Cl<eMe r e nb¢aHua-rpaesa. MaX c H-

Man b H o s bl p o )f( a e H H a Sl c e p K Sl caM o con p st >K e H H hi x n p e .acT a B n e H H A onpe.ne-

nSieTC SI K8K COBO XYIIH OC T b npe.OC TBBneHKA: C HOMepoM lN•-mNN•m , m2N • ... •mN-1N•O 

lf THfl OM a •a = 1 • 3 Ta ce pHSI, XOTOp8S1 B c ny48e p •q • 6 M O>Ke T fi hiTb HCITOnb30B8H8 .anSI 

+ - 171 
KR8CCH ctJKX 8U HH M 1.!30HOB, B ilepBbi€ OflHC8H8 B 

x / 8 03M O>K HO, YTO npe.DCT8BneHKSI, C OOTB9TC TB y!OWHe T 8 XOMY 8 H OM8 Tl bHOMy HOMepy, H8 

CA M OM n e n e M Ory T p8CCM8TpHB 8 TbCSI X8K "'oco6ble T 0 4XH"' B nonyHenpephiBHbiX c epKSIX npe.a -

CT8BUeHKA U (p,ql ; 3 TO a o BCSIK OM c ny4ae cn pas eunHB D anSI U (l. l l . nonHBR xnaccH¢ HxauHH 

n w c: xpeTH hJX npe.n c Taan P HK A c B HOMBnbHhiM HOMepoM ewe He nonyqeHa. 

4 

4. XOTSI c x eMbl renb¢aHua-rpaesa 

peayXUHH HeUpHB OLlHM O~O npeLICT8Bn8HHR 

uenoqKK sno*eHH~x no.aanre6p .£ (p,q) 

MKHaX ReTpyLIK O OU HCaTb Tax>Ke pe u yXUH 

n ou ~pynnhl U(p) x U (q) Jln11 3 T OA 

HenpHBOLlHMbiX npeLIC TasneHHA 3 T0A UOLI~ 

XOTOpble COLiep>KaTCSI 8 aaHHOM H8Up11B OL 

38~8~TCR 4HCn8NH p - o ft CTpOXH m 11 

npeucTaaneHHH ~(p) • C Tapw HA sec coc 

3auaeTCH a o6weM cnyqae Ha6opoM 'IHCe 

a 

mt•ma++lN + I(< 
l•l 

mk • ma++lr. N+ a 

a+ 

-· 
m • I (m -m 1 +q 

q j•l JN P 

5. B
181

, ~ue socnpiiHHTa xnaccK¢ 11 : 

£(6 ,6), BhiBOLIIITCH ¢opMyna unR onepa1 

neCTHII'IHbiX npeacTaBneHIIII. np11 3TOM IIC 

.!! (6,6) cou.ep>t<IITCII ceMeACTBD nouan~e6p 

'lliCTROCTII, HM99TCR C9M9ICTBO r e Hep8TO 

CTBHe c 4-MepHhiM HMnynhCOM. B 12-pAL 

Tfl (>,) 

± 
rae >, - npOH3BOnbH&SI LlH&rOH&nbHaSI ~ 

(7) XOMMyTIIPYIDT C .. aTpKU&MII, COOTBeT-

3Bp11LlY II ranep3apHLlY. 

HapHLIY c BhlfiOLIOM Maccoabl·x ¢op1 

np<!LICXa3aHHe 0 c y weCTB OB aHHH CKanHpH< 

HeuasH o ( nocne BhiXOLIB a cseT pa60Thl' 

6hln o6uapy>t<eH ua onblTe
191

, npll'leM er 

'ITO aaMeqaTenbHO cornacyeTCSI c npe.ac ! 

HHSI . 

AaTop B bJpa>t<ae T 6narouapHOCTb UJ 

03H8KOMfl9 HII e C p eaynbT8T8MK KX pa6o· 

HOe 06Cy>KLI8 HKe BOUpOCOB, 3BTp0HYTbiX 



(1 ) 

H8 U S8 H90TpH U8T8nbR~X 

(2 ) 

KTOpbl TaltOrO Henp1180LlHMOrO npeLlCTasne-

( 8J<nto-

8 8 H C TB8M 

(3) 

· 1 k+ l (4) 
I 

Koe 8blpa }l(eHH e reaepaTopos BeAns A 1 
<8 HY8M 3 TKX 1 8 H8p8T Op OB B cnyqae KOM-

CeLl HIIX 'IKCen B HOMepe ( 1 ) npeLlCTa8ne-

18 .D.Oil011HJI T 9nbHbl 8 , Bblp 0 )1{.0.8HH bJ8 n p e.n-

!, !'ne 

(5) 

N-a-M$. mN-a +IN MoryT uapywaTbCII, 

M9}1(Lly co6ol x/ 0t<B3b1Ba9TCII, 'ITO HM 9H-

88neHHQ Q_( p, q) HaXOLl iiTCR 8a>KHb19 Lll!R 

(SI K npe.O C T8Bn9HKSI, COII pst A<8H Hbl8 K HHM 1 

a8neKKR ( 6onee noLlpO "i Hoe H3n O}I( 9HHe 

+ 
l2N • ··• • mNN• 0 ' a -I • a - 0 

M miN + q '$. ml N-l+q-l~ .. . ~lp~ml~~· · ·~m11 .,

iHOA ClteMe renb¢aHLla-rpaesa. M a" c K-

>" }!( e K H bl x n p e Ll c T a an e H H A on peLle-

)M m 
IN NN •m ' m2N•·· • • mN-1 N• O 

88 p •q • 6 MO>K 8 T 6 b1Tb HCriOnb30B8H& .nnSJ 

'By }(}W H € T 8 KOMY 8 H O M 8 11 b H OMy HOM e py , 88 

! T O \IKH • B nonyHenpepbiBHhJX c epHSIX npe.n

H8 0 nn A U(I. I) . flonH aA xnaccH ¢ HxauKA 

) M ewe H e nonytteH a . 

4. XOTII cxeMbl renb¢aKLla-rpaesa Kenocp9LlCTBeKKO np11cnoco6neKbl Llnll onKcaHIIII 

peLlyltUKH HenpiiBOLl iiM OrO npeLlCTa8neKHII an!'eOpbl ' .!!_ ( p ,q ) 11 0 K911pKBOLliiMbiM npeLlCTasneKKR M 

ueno'IKK eno>KeKKbiX noLlanre6p 

MKKax HeTpyLlKO OnKCaTb TaK>Ke pe LlyltUHKl no · npeLlCTa8neHKIIM MaltCKManbHOll J<OMnaKTHOI 

nOLll'pynnbt U(p) x U (q) )]nil 3TOll uenK y Ll06HO pa6oTaTb CO CTapWIIMII Be ltTOpaMK 

aenpKBOLlKMbtX npeLlC Ta8neHHII 3T -:>II noLlrpyn'nbl. HenpKBOLlKMble npeLlcTa8neHKII .!!_ (p) x Q ( q) , 

KOTOpble COLlep>KaTCII B LlaRHOM KenpKB OLlKM OM npeLlCTasneHKR .!!_ ( p, q) LlKCJ<peTKOI cepKII, 

3aLlatoTCII 'IHCnaMR p - o il CTpOKK m lp' . •. m
00 

. 3TK 'IHCna onpeLlen!IIOT CTBpWHI Bee 

npeLlCTasneHKII .!;!: ( p) • CTapwaA sec cooTseTCTBytowe'r o npeLlcTaeneHKII noLlanre6pb1 .£ ( q) 

3aLlaeTCR B o6weM cnyqae aa6opoM 'IHCen 

a 

mt• ma++l M +l!l(mM-a-+1 M -m.-a-+1•-q)+a--a+ 

mk • ma++k N+ a 

a+ 

+ -a 

m• -
1

:
1 

(miN -m 10 + q) + 

k-2 • .. . ,q-l, 

+ 
m +a -a 

N-a N 

(6) 

5. a181
, rLle 8ocnpRHIITa JtnaccK¢KJtauKR aLlpOH08 no necTHH'IHbiM npeLlcTa8neKKIIM 

.!!_(6 ,6), BbiBOLllfTCII tPOpMyna Llnll onepaTopa KBaLlpaTa MaCCbl B tPYHKUIIII OT reHepaTOpOB 

neCTHII'IHbiX np9LlCTasneHIII, np11 3T OM Kcn onb3ye TCII TO 06CTOIITBnbCTBO , 'ITO B anre6pe 

_!!(6,6) COL1_9p}I(IITCII ceMeACTBO 110Llanre6p, K30Mop¢Hb1X anre6pe IIH rpynnbl nyaHt<ape. B 

'lti.CTBOCTII , HM88TC R C8M9ICTBO reHep8TOpOB, K OT Opble NOryT 6b1Tb DOCT8Bn9Hhl B COOTB9T-

CT8He c 4-MepHbiM KMnynbCoM. B 12-pRLlHOM npeLlCTa8neHHH Q (6 , 6) - 3 TO onepaTopbl 

T I' (>.) • (I + ly
0 )y~' X >. , 

± -
(7) 

rLle >. - npoH3BOnbHaR LlKaroaanbHaR TpexpRLlHall MaTpHua. CywecTseHHO, 'ITO MaTpKUbl 

(7) KOMMyTKpyiOT C MaTpRUaMII, COOTB9TCT8ytoWKMK Ha6ntoLl a9MbiM x apaJ<TBpKCTKKaM 'laCTIIU: 

3apRLly 11 r11nep3apRLlY. 

HapRLlY C BbiBOLlOM MaCCOBbi·X tPOpMyn LlnR K3B9CTHbiX aLlpOHOB 8 /
8

/ COL19p }I( 11TCII 

np<!LlClta3aHKe o cywecTB 08aHKK cJ<anRpKoro aeiiTpanbKOr o MeaoHa S c Macc oll 1000 M 3s. 

HeLla&H O (nocne BbiXOLla 8 C89T pa60Tbl /
8
/) M930H C TBKKMH CBOl!CTBaMK LlBICTBIITenbHO 

6bln o6Hapy}l(eH a a onb1Te
191

, npK'IeM ero 3KcnepKM e HTanbHaR Mace a pas a a ( 1068 + 10) M3B, 
/ 8/ -

'ITO 38MeqaTenbHo c ornacyeTcSI c npe.nc K838HH eM , ecn11 yqecTb c.aenaHHble B np1161111>t<e-

HHSI . 

AsTop 8 btpa>KaeT 6n aroLlapHOCTb npo¢eccop aM VI.M . ren b¢ aHLly II M.VI. rpaeay 3a 

oaHaxoMn e HK e c peaynbTaTaMH HX pa6oTbt, a TaK}I(e A.B.HHKono8y 11 K.PepKxy 3a none3-

Hoe o6cy>KL19HHe aonpoco8, 3aTpoHyTbtX 8 n . 3 H 4. 
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