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HsaHoB E.A., CopHH A.C. P2 - 12670 

CTpyKTypa npeACTasneHHH KOH¢oPMHOH cyneprpynnw 
B QSp(1,4)-6a3HCe 

npeAnO*eH MeTOA nOCTpOeHHR nOnHOrO Ha6opa HenpHBOAHM~X 
npeACTasneHHH KOH<!>OpMHOH cyneprpynnw SU (2,2/ 1 ), AeHCTBy~HX 
Ha cynepnonRX THna <l>k(x.O+ • o_) I k- nopeH~eB HHAeKc; 0+ • o_ -
neaaA H npaeaR rpaCCMaHOB~ KOOPAHHaT~/. 0H COCTOHT 8 CBeAe
HHH 3TO~ 3aAa4H K HaXOmAeHH~ 1 HHBap~aHTH~X npOCTpaHCTB OpTO-
CHMnneKTH4e CKOH noArpynnw OSp(1.4) cyneprpynnw SU(2,2/ l) c 
nocneAY~~M B~AeneHHeM M~HHManbHOrO Ha6opa TeX H3 HH X, KOTO
p~e OAHOBpeMeHHO ABnA~TCA HHBapHaHTH~MH npOCTpaHCTBaMH OTHO
CHTenbHO APY rOH opTOCHMnneKTH 4eCKOH nOArpynnw (OS~\1 .4)). ne
peceKaiOIJleHCR C nepBOH no 0(2,3) H nopO)!(AaiOIJleH B 3aMWKaHHH C 
HeH BCIO cyneprpynny SU (2.2/ 1 ). C<I>OpMynHpOBaH KPHTepHH OT6opa 
TaKHX npOCTpaHCTB. HaHAeHW HOBWe cepHH SU (2 , 2/ 1) -npeACTasne
HHH H o6cymAa~TCA aonpoc~ 3KBHaaneHTHOCTH npeACTaeneH~H, ~H
AY~HposaHHblX pa3HbiMH MamiMH /cynep/rpynnaMH. 

Pa6oTa swnonHeHa s fla6opaTopHH TeopeTH4eCKOH <I>H3HKH 
OIMIH. 

npenpiiKT Q6'b8D..HHeHHOf'O KHCTHTYT8 5Ul8pHbiX KCCI18,1l08SHHA. lJ.y6Ha 1979 

Ivanov E.A., Sarin A.S. P2 · 12670 

The Structure of Representations of Conformal 
Supergroup in the 0Sp(1,4) -Basis 

A new method is suggested for constructing the complete 
set of irreducible representations of conformal supergroup 
SU(2 .2/ 1) acting on superfie l ds of the type <h(x,a.,,O_)( k being 
the Lorentz index,/4 , 0_ left-and right-handed Grassmann co
ordinates). Its main point is the reduction of the problem 
to the much more simple task of extracting the minimal set of 
certain invariant spaces of the orthosymplectic subgroup 
OSp(1.4XOSp1(1,4)) of supergroup SU(2 ,2/ 1 ). These spaces are 
those closed also with respect to another 0Sp(1.4) -subgroup 
(OSv~1,4)) which intersects with 0Spl(l.4) over 0(2,3) and 
completes it to the whole SU(2.2 / 1). The precise criterion 
for selecting such invariant spaces is formulated. New se-
ries of SU(2,2/ l) -representations are found, and the prob-
lem of equivalency between representations induced by diffe
rent little (super)groups is discussed. 

The investigation has been performed at the Laboratory 

of Theoretical Physics, J INR . 
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I. 11HTepec K cryepc;eTpiDi, CBSI38RHO~ C KOHq:opMHOJ.i cynep
rpynrrot\ 5 L( ( 2 , 2/I) I' 2 , o6yCJIOBJieH B OCHOBHOM ,nBYMf! llpK'rn

HaMR. Bo-nepBI:lX, SIBJIJI.R:Co pacurn:peirneM KOHqJopMHOH CHMMeTpiDf , OH3 

HSKJI~BaeT ,nO,OJIH,TeJiolllie orpanH'!eHim Ha CTIJYKTypy KOH!}lopMHhiX 

~KUHH rpHHa 
3 •4 • npyraa np~H, - He,naBHKH nporpecc B ITOCT

poeHRR KoHqopMHoA cyneprpaBHTauRH 
51. CymecTByeT PR.n cepoe3HI:lX 

YK83alillH B ITOJio3Y rrepeHOpMHpyeMOCTH JTJt\ TeOpHH (,nJJR BeKnh-rpaBH

TBlUfH TaKHe H8,nelK,II.H BlJCKa31:lBaJIHCo B S ) • Cyneprpynna 5 U (2 , 2/I) 

ecTo MaKCHM8.1ll>HaR rJio6aJihHM rpa,IJyRpoBB.HHaR no.n:rpynrra 6ecKone-qno

rrapaMeTpH'iecKoA cyneprpynnl:l KOHqopMHOft cyneprpaBHTSUHH H ll03TOMy 

l!I'paeT Onpe,neJIJIDI{yl) poJIO B qopMHpoBB.HRR rrpe,nCTaBJieHHil H HHBapH

aHTHHX ITpoCTpaHCTB ITOCJie,nHeft. 

IIocTpoeirnlO Hax6oJiee HHTepemrux .nJIR iflK3H'ieCKHX rrpHJioJKemtit 

HlmyUHJ>OBB.HHHX rrpe,nCTaBJieHH! cyneprpymru $ U ( 2, 2/I) , 38,n8RHI:lX 

H8 cyneprroJIRX PI( ( X,9.)1_) ( K - JIOpenuencKHfi HH,neKc' e .. I 9_ 
;eDaH H 'paBB.R CllHHOpHI:le ROOp,nHHSTH), 6HJIH ITOCBRmeHH pa60TH 
I,4,?-9 . C rrp~aJIDHOft TO'iKH 3peHHR llOCTpoeHHe TaKHX rrpe,n-

CTaBJielillH ne BU31:lDaeT 38Tpy.nnenrut. HaH6oJIOuryto CJIOJKHocn npe.ncTan

JiiiCT OCyuteCTBJICHHe HX pe,nyRUHH, T8R lta.R ,nJIR 3TOrO He06XO,ni!MO 

9H8Tl> llOJIHJ:lA H860p HX HellpHBO,nHMHX HHB8pH8HTHI:lX rrpoCTpaHCTB. 3Ta 

sa.na-qa rroJIHOCTo~ ~ena .nJIR aHaJIOrH'IHI:lX npe.ncTaBJie~ nyaaxape
cyrrepcHMMeTpHH I • 06mHe MeTo,nl:l, HCllOJI03yeMUe B ID/, JierRo rre

peHOCRTCR na CJiy'{aA cyneprpynnH OS p (I, 4) /II' I 2/, o,nnaKo cTaJI

l<HBB.MCSI C cepLe3HHMR Tpy,nHOCT.RMK B CJiy'{ae cyrreprpynrrl:l $ tl (2, 2/I) 

(eM. pas.n.ll). 

IIepBHC HeTpKBHaJIDHHe SUL (2,2/I)-npe.ncTaBJieHHR YKa3aHHoro 

BHWC THlla, pe8JlH30BaHHI:le H' CKaJIRpHI:lX R BCRTOpHI:lX MyJIDTHllJ!eTax, 
6WIH llOCTpoeHI:l B pa6oTe /I • Pe.nyl(llHR HeROTOpUX 5 t.( (2,2/I)-npe,n-
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eTaBJieHHi! H3Y'I8Jl8e:& B pa6oTax /
8

, 9/. HerroJI:&ayeMHe Tr ~lCTO,!J;H 
OtiCH:& rpoM03,!J;IW, 'I.J 'I'O HC II03BOJ!MJJO 8 lJTOpaM pa60TH /

8 
IJ8i!TH Be e 

rrp e,neT8Memrn, ,neiieTBYI<lUl1C B H8i1,n.CHHHX MMH HHB8pllaHTHHX IIpoeTpaH

eTB8X . 

D H8CTO.fllileM pa60Te Mbl XOTHM o6paTliiT:& BHHM811MC H8 B8.lltHy!O p0Jlb 

eyneprpynrrH OSp (I,4) B <Jx:lpMlllpoBaHHH cPH3lll'l!eerur RIITepeeHHX npe.n

e TaBJienMii I<OH<Jx:lpMHoll eyneprpyrrnH. Blme;reuuoen OSp (I,4) B KOH

!flopMuoll eyrreprpynne eBII3aH8 e TOM o6eTO.fiTCJI:&eTBOM, 'iTO S (l ( 2 , 2/I) 

MOlKeT 6H'I'b rrpe,ncT8BJ!CH8 K8K 3a.MHKal-111C ,nByX ee /e£Jepno,nrpynn 

0 S p (I, 4) , nepeeeKai<li!HXe.fi no rpyrrrre 0 ( 2 , 3) I • Herro;r:&aoaa

Hl1e STOrO qJaKT8 I103BOJI.fiCT eBeeTH aa,na,qy H8XOlf(,!J;eHH.fi S u ( 2 , 2/I)

l/IHBapH811TIIHX npoeTpaHeTB K aa,naqe H8XOlK,!J;CHH.fi OITpe,neJieHHHX HIIB8-

pM8HTHUX rrpoeTpaHcTB 6o;ree rrpoeToi! no eTpyKType eyneprpyrrrrbl 

0 5 P (I, 4) • Mii yKa 3b1B8 eM KpHTCpHH OT6opa T8KiiX 0 5 p (I, 4) -HHBa

pH8HTHbiX rrpoeTpaHeTn . Hx rrepetrnCJICHRe He'l!eprrHBaeT Bee liiHBapHaHT

Hble npoeTpaHeTB8 KOH<Jx:lpMHOtf eYJ!P.prpyrrrrhl, 3a,ll8HHblC H8 eyrrepcilyHK

l.l,M.fiX <f>K (X,e ... , e_). 
B HC,!J;8BHCH pa6oTe /I

2
/ Mli ITOeTp<HVIH ITOJ!HllH Ha6op 0 5 p< I, 4)

rrpe,neT8MCHHH, HH,!J;yl.l,MpoBaHHHX eynep.rpyrrrro.ii JlopeHIJ,a (eM. paa,n.II), 

pe8JIH30B8HHOH B HHB8pH8llTHHX rrpoeTpaHeTBax rpynnu JlopeHua. 3,nee:& 

Mbl IIOK83b1B8CM, 'I.JTO Bee STR ln!BapHaHTHllC rrpoeTpaHeTBa .fiBJIJIIOTC.fi 

O,!J;HOBpCMCIIHO HHB8pH8HTHhlMH rrpoe'11paHeTBaMH KOH!lX?pMHOif eyrreprpymm 

H H8XO,!J;HM IIOJ!HblM H860p peaJIH30B8HHblX B HHX 5 (,.{, (2 , 2/I)-rr~~eTaB
J!Cillflt. ilpH 3TOM Mll BOei1poH3BO,nHM peayJI:&T8Tll pa60T /I' 4 ' ?- H rro

JIY'l8CM HOElle eepHH rrpe,neTaBJICHHn. 

• CTaT:&.fi; 'ciiJI?JfHpoBaHa CJie,Izy1(l!IMM o6paaoM. Bo BTOpOM paa,neJie rrpH

Be,neHH OeHOBHbiC CB~eHH.fi 0 KOH<Jx:lpMHOH Cyi!CpaJire6pe H BBC,!J;eH He

IIOJ1:&3yeMUii B ,!J;8JI:&HefuueM ·• 0.5 p (I,4)-683HC B rrpoeTpaHeTBe ee reue

p8TOpOB. TpeTHil: paa,neJI rroc~eH <Jx:lpMyJIRpoBKe rrpe,nJiaraeMoro MeTo

.na IIOeTpoeHH.fi S U. ( 2 , 2/I) -rrpe,nCT81lJI€HHM •• • B 'I.JeTBCpTOM paa,neJie 

CTp0.fiTC.fi !COHKpeTHllC npe,ncT8BJ!CHH.fi H' M3y:Y810TC:Il BOIIp0CH 3KBHB8JICHT

HOCTI1 rrpe,nCTaBJICHMH, HI~BaHHllX pa3HHMI1 MammR rpyiii18MM. 

IT . 1\ou<Jx:lpMHM cyrreprpynrra S tl ( 2, 2/I) rropolK,llaeTcSI 2 4 reue-

p8TOpaMH: ~~ '·''· 

SU (2-,~/I) oc ( f}~)f?r, K J.) Dl 5) TJ ns) , (I) 

r.ne Ml"~' Py , K.l.. D - rimepaTopu ee KOH<Jx:lp.moll no,nrpynnu ' 

s 0 (4, 2 ) ("" c15) ; 5 ' T ' n5 - eOOTBCTCTBeHHO reHepaTOpbl 

4 

cyrrepTpaJICJIRUirn , c nemmJI:&HHX cynepKoH~lOJll .i iUD: :1 IGiflVJibHLI.:<. rq ,eoo

pa aoBaJmti . F:e 8JJredpa , !tp0h10 C'rpyit'I'YPIIHX COOTHOII!e!I:I fi fJJ!I'COpiJ 

S 0 ( 4, :3) , BKJ!ID'Ifl eT CJ!C)\YKJU11C ( 8HTI1 ) KOr.iJ•,JyTllil,UOlll!hl8 COO'l'HOI'IP.JI:Ul 

/2/*). 

{ s, 5} = t)l ~ I 1 r., T f=- 'tjfK~ I { s,T }-=_L (D- ¥5 n5)+1ofiV~y, 
[s)~)1-=~~r}[~(~J~(~5) J'i~(i)1=- ·r~v(t) , ( ~ ) 
[ f1s

1
( ~ )}= i i~(-,f), [ Di (f)]= ·~ C+ )) [It 50C4, ~qJ = 0 . 
)J.Jm COJICC .fiCHOrO J10Hl1M81Uf.fi CTpyKTypH c ynepa.1!I'e6p!-l (:~ ) yJJ,od

HO rrepeii:Tii OT CT8H,U8 p THOrO 68311CHOI'O Haciopa ren epa'I'OpOB (I ) K 

cJie.nyl<lUetJY Ha6opy: 

t1r-v, R.f (m), qT(m), Qli(m>)~~ (r'Yl) / D' n 5 
(J ) 

r .ne 
nr 1 ·[' 
l1 <rrn-= ~ (5 - mT) > Q <rn>-= f!:(S ..- mT) , (4) 

Ry < m) -= ·f ( ~- rrr K.f )_, ~ (rn) = ~ C ~ ... m?. ~) • 
PoJI:& BBe,neHHOro B ( 4 ) paaMepnor o rrapaMCTpa m ( [m J -= L -f ) 
CT8HCT IIOHSITII8 .1!3 ,!J;aJI:&HCHiliCr O • 

HciiOJI:& 3Y.fi CTpY,!tTp Hble COOTHOili8HU.fi ( 2 ) 11 OIIpC,llCJ!eHlUI ( 11) , 

~erKO Bli,lJ;CT:& , 'I.JTO / I
3 : 

I. reHepaTopu H/"v , R,J' (m) M Mjl'l)), IVy (m) o6pa3YJOT 

aJire6pH rpynrr 0 ( 2 , 3 ) 11 0 (1,4): 

( 5) [ R.f'(m))tJ (mD =-Lm1~11 , [~rm>){,(mJ]-= irn~ 1'-~v 
2 . Kaii\IUl:ii H3 renepaTOpOB ar(tYJ) M al.i(rrJ) p8CiliK[lJI8T BJI-

*) IAeTpmca M t - M8TPHUhl onpe,neJie;H· K8K B pa6oTe /I
3
/. reHepa

TOp n 5 CB.fi38H C MCI10~:&3yCMl1M B 
2

/ reHCp8.TOp0M n COOTHOiliC

HHCM n 5 --::: - 2 n . reHepaTOpl-l s 11 T .fiM.fiiOTC.fi MaHOpaiiOBC-

ruiM'A: 5:. C )'~' , T-= C Tr , r.ue C = i .r., J'2. - M8Tpl1U8 aap.fl,!J;o-

Boro COIIpmKCHH.fi. 
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rcCipy 0 (;~ , :!) ;to cynepaJII'cc:ip 05 ~ (I,-1) H OSp 0,4)*): 

{. aUI n I)i ,\ 7 - Yf'l n ( m) - ()1 G·~'~VM ( 6) 
(rn)J t.j em/ J- o rLf< + ~ ;rY 

r QI,~ m), R.l'! (m)l::: + i ~ Ql;~rn) . I(?) 

:3.'1I,IeTJU., , 'ITO CTp~<Ty}JHUe COOTHOU!eiUUI cyuepQJJI'eOpb! 0 s P (I, 4) 

uory;r. clHTJ, llf'l!DC,I(OIIll K DI<'.Jzy" , CODITa,n:aKJI!Cf.l'J C COOTI!OUJCIIRID.lli 

OS# (I,-1), nepcxo.noM I< reHepa.Topy Cf(m)::: ¥s qz(m) 
( '1'1'0 ~-0]» l8J!h110 COO'J'BCTCTBYO'l' 38MC!Ie m--" - n1 ) . I 

3 . 3m.1H.K3Hl!e ITOJJY'ICHHUX TaKID.l CIIOCOOOM cyneprpyrrn 0 5 P (I, 4) 

JI 0 5 p (I, •1) conna.uaeT c I<OIHj)opMHOft cyueprpyrrrrofi: 

{ QIT tm>) Q~m>~= ¥'111~ (m)- im ( D- t5 ns) · <8> 

J,/\OOCTDO }JC1JOJJ:b30BaHY.IJI cJQ311Ca (3) 3aKJUO'!aeTCR B TOM, 'ITO B 

l!eu S U. (;~ , 2/I) -npe.ucTaBJICHHJI nomrocT:bJO orrpc,neJJHJOTCR sa.nmme~1 
0)~1101'0 Clii!HOJlllOl'O l'eHepaTOpa: .lH!OO QI ( m) , JillOO Qlf( nJ) • 
J\c}icTJll!TOJI:bi!O, 3'l'll re!lepaTOpl1 CBJl3aJ!bl COOTI!Ol!ICiillCM QI(m)"' QlC (-m), 
8 OCT8JlhHite S U.. (2, ;.~/I )-renepaTOpU CO,I~epJKa TC.H B 3HTIU<Ot.ll·:JYT8TO

paX ( t.) l1 ( R) • :>roT <'f18I<T I1pHM0'18'fCJJeH TOM, '1'1'0 II03BOJI.RC'l' CDCC'fl1 

sa.na'!Y naXOlK,ll;emm OI!pe.ueJtCHHUX S U. ( 2 , 2/I)-npe.ucTaDJJemii-1 1< 3a

.na'le ITOCTpDCIIIIR 11)1C.I(CT8f:IC!Uff.i 31f8l{!i[tteJI:bHO OOJiee ITpDCTOi1 ITO CTpYK

Type cy11eprpymm OS p 0,4) ( 0 S p (I,4) ) . B cJie.nyKJucr.l pa3.ue

JJe !.1ll IIO,n:pod!!O p8CCL10Tp111,1 3Ty B03r,10:KHOCTb. 

Il 3ai<JnO'!eJme 3TOrO pa3,UCJia yJ<aJKeM O,I(HO BaJKHOC CBOi1CTBO cy

rrepaJiredpu 0 S p ( 1 , 4) , Bhl<lpaB .ILJIJI onpe,n:eJJCHHOCT!l 0 S p (I, 4) • 
Onu MOJKCT OblT:b npe.ncTaBJicHa J<aJ< 3aJ>llli<amre .nnyx KOMIL'ICI<CHo-con~
lKemrnx cynepno.naJiredp A± oC ( Ml" )I) a:tlr(m )= f (.f± i~) G~m)) /I... : 

[ M /'Y) q! em>]::- rGf'V q~ (m)) { Q~(rrl)~ G:<m>l::: p 'l~lfs6~'t)t;.t;) 
f a;tm))a~ (m>}= .(~,_,-t-'4~_./m). 

*) reHepaTop S+it11T ( 5' -imT) R 0 (1,4)-reHepaTOp!l HI"~• 
~ ( m) TaiDKe odpaayiOT aaMJ<HyTyJO cyrrepaJJredpy, KOTopan, OJUiaJ<O, 

He RBJI.ReTCR C8MOCOllpiDK811110M. Ee CTPYKTYPH!le COOTHOllleHHJI MOlKHO no

JIY'IHT:b 3aJ,leHOJ1 rrapaMeTpa m 118 i m B COOTHOllleHHRX (G), ( 7) 
< Nycm)-==R.y(lm)). 
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(CJie.nyR uaruef.i padoTe /I2/, Mfi dy,neM H83h!BaT:b MX cyucpaJire6pauu 

JiopeHil8, COOTBeTCTBeHHO JieBOti ll npanoff) • CyrrepaJJreOpa 0 5 P (I, 4) 

OOJia,naeT TaKHM lKe CBOJ1CTBOM ( C y'!eTOM 38MCHll m ---+ - m ) . 

1:: . PaccMoTpiD~ S ll ( 2, 2/I) -rrpe,ncTaBJieHrm, RruzyuHponaJmlle 

neJ<oTopof1: MaJJOH (cyrrep) rpyrrrroil: H C SLl( 2 , 2/I) c reHepaTopar.m h,. 
5 U. ( 2 , 2/I) -reHepaTOphl, He DI<JIJO'I:eHHh!e B H , cSy.nm.r odoana'!E!Th 

CRMDOJI8MU v j . J1pe,nCT8.BJ!eHHR TaKOrO TJma CTpDflTCJI C'l'8H,U3p'l'Hll~l 
odpa30M C MCIIOJJ:b30BaHY.ICM 00IIU1X MCTO,LlOB T80plHl Ull.uyil.UpoBmlllUX 

npe.ucTaBJJemr:iL OmnueM HX BJ<paTUe. 

fudupaeTCR OIIpe,neJJeHHaR rrapaMeTpH3aJJ,WI ,nJlli CMeliU!UX J<JI8CCOB 

cyrreprpyrrnH 5 U ( 2, 2/I) no rro.nrpyrrrre H 
Gczj) = j(zjVj) cro) 

(pa3JII1'1:1IhlM rrapaMeTpHaarumM cMelKH!lX J<Jiaccon G ( cj) OTDe'!aJOT 31<

BHBaJJeHTHue CHCTCMbl I<pRBOJII1Hefumx K00p.I(Hil8T D cJl8ETOp-npocTp8HCT

BC S U. ( 2, 2/I) / H ) • KoHiPoPMIIM cyrreprpyrnra pca.m:3yoTcJJ B c!JaE-

Top-npocTpmrcTBe S U. ( 2, 2/I) I H JICBhlMH CJ(BHraMH: 

G(lj) G.,eSUt2.,Z/il G
0
G(:c'j)=G(zj)exp.{U1<C.,/:j)hj , (II) 

r.ne Blf.n cJlyriKIJ,IDr U. i ( Go/~j) c TO'!Hoc·nro .no aru.Jcm1 Koop,n:mra·r 

orrpe,neJJReTc.fl rpyrrrroBUM 3JteMeHTO!A G 
0 

u C'l'PYKTYPHW.m cooTJJO-

l!leHHHMH cyrreprpyllll!l S U. ( 2 , 2/I) • TpaHCqX>pMaJUIOHHUC CDOiiCTDa 

H -Herrp11no.znu.rux no.neti ( S U ( 2 , 2/I) -111mapaaHTH!lX rrpocTpmrcTD) O'l'

HOCHTeJJbllO peMR38UHH (II) 33,n:8JOTCJI qx:JpMyJIOM 

~ (lj) s cp: (&;)-= [exp{ tt'CGuJj)~!le ~ (Zj), (I
2) 

r.ne 'ht. - MaTpMUI1, rrpe;cTaBJI.f!KJUIW reuepaTopu H Ha cpK {:lj). 
CoBMecTHO c TpaHcqopM~OHHhlM 381\0JIOM (II) ,n:JI.R J<Oop.znrna T :;t. j 

3aKOH (I2 ) onpe,neJJReT peaJrnaaiJ,Hro 5 U ( 2 , 2/I)-reHepaTopon rm rro-

JiflX c:f>K ( 'lj) , T. c. JieJ<oTopoo npe.ucTaDJJeHHe cyrrepaJITedpu • 

S U(2,2/I). 

3TOT a.JJI'OpMTI.I 1103DOJJR8T JJerJ<O CTp011T:b s U, (2,2/I)-npe,nC'l'aB

JJ81JMR, MH.nyuRJlODaHHue llpoHaBOJI:bllHUH MaJihiMH rpyrrrraMM. O,ruraKo rro

CI<OJI:bi<y 3TH rrpe,nCTaBJJel!M B OOIUeM CJIY'I8e IIpHBO,JUIJIIII:l, B03JIY.IK8CT He

TpHilliaJibHaR aa.n;a'!a MX p83JIOJKeHIUI H3 H81Ip11BO.I(HMI:le J<OMllOIJeHTU. 

Cy!Ij8CTByeT pR.Il OOlltHX M8TO,I(OB ee penre!IHJI. llaHOOJJee IIOCJie,no-
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D8T8J!bHLIIA 11 n pl1BO,WDU>IT<ft It l10JIHOMY pememno .f!B.,1.ff8'l'Cfl M8TO,JJ; , OCHOI38.H

m.ri1 ua npmt.cHeHmi orrepaTopon I\.asHMHpa . TTocTpOHB HX rroJIHUH u aC:Sop 

H Bfl"l!lfCJ111D HX CllCKTp , ll8Tpy.n;Ho C! tOHCTpy11pODaTb llp08Kll,HOHHU8 OITC

paTopu, HIJJ!8Jill£o:IJ!118 ueupHBO,JJ;HMile 11acTM ns rrprmo.n;m.1or o npe.n;cTan.ne

mm . ~ lH:or.rta s·ry sa.n;a11y 3KBHBaJieHTHO peruruoT nyTeM HaJio:ltem m Ha rro

JIR ltOnBpHDH'rHI:lX ITO rpyl!TIC ,ll;OilOJIHHTCJlbHllX YCJIOm!li , llOCTp08HHHX C 

HCI10.1Ib30138HI!8M KOB8pi1811THhlX llp0H3BO,JJ;HHX ( BIUJ: 3THX YCJIOmrfi ,ll;l'IK'ry

CTC.fl C'l'pyitTypOtl orrepaTOpoB M3I1Mllpa) . 3TH Me•ro,nu I103BOJ1:11:Jll1 H8HTH 

HO.'lllfH ;aoop I!CllpUBO)\ID,11JX npe,JJ;CT8BJI8HHM nyaHK ape- cyrrepCID.1M8'r-

pU11 
10 

11 C:Ses oco6oro TPYJa Mo~y;T clHTL pacnpocTpaiieuu Ha CJIY118H 

0 S P (I , 4 ) - cyn epcm.1Me Tpnu II • L7. 
O.rtllaiCO l10,1\06Ha.fl 'l'8Xl!Ulill HOKa He MOlK8T 6b!Tb ItOHCTpyKTHBHO UC

IIOJ1b30Ba!Hl ):tJl.fl p8.nyKIJ;Illi H8.1f60JI88 HIIT8p8CHHX C ipl1311118CKOM TO"l!K.If 

speHI1H S L(, ( 2 , 2/I ) - npe,ncTaBJreHnti, a 11M8HHO Tex , KoTopue HH.IJYIJ;l1-

' PYJOTC.fl MaJIHMU rpynrrawr: 

C oc: (' Mt ~, D, n s, Kr, T) / 9/ , (I3 ) 

( 
1/ - -t!:il!j T = f+it'T) /4 s; ct ct= t-~ ~~ o)n5) r. .?> st- z s) ~ z , <I4z ) 

C .UOIIOJIHUT8JILHHMI1 yCJIOBHRMH Ha HH.rtYIJ;11pyK1!1I18 rrpe,nCT8BJleHH.fl * ) : 

Kr =T -::. 0, (I3a) 

u ,.,.... 
n ,., == /_ = S + = 0 
j" ... -

( I4at) 

( 3'1'11 YCJIOBf!R COBM8CTHLI C 8JU'86p8MH rpyrrrr ( :11: ( + , TaK l<alt 

reHepaTOpbl K .... T I1 K,. • T- . s+ oC:Spasy~· B HHX H,nea-,. + -
JIH) • .neJ10 B TOM , 'ITO $ u._ (2,2/I)-reHepaTOpH B 3TOM CJIY"l!88 He MO-

ry1' 6HTb BU6paHH OpTOHOpMaJibl!llMH ITO OTHOlileHIDO K BHyTpeHHeMy rrpo

H3Be,JJ;8HHIO EapT81!8 (H81tOTOpHe KOMMyT8TOpH MelK.IJY reHepaTOp8MH 113 

cpai<To~rrpocTpaHcTBa 11 MaJIOH rpyrrrru c ueo6xo.n;ml!ocTLl9 co.nepJKaT re

uepaTopbl M8JIO}i rpyrrllhl), T. e . He BHTIOJ!l!R8TC.fl CDOiiCTBO, KpHTH"l!H08 

.IJ:Jl.fl cT8.HJlap·ruoro rrocTpoeHH.fl rpyrrrronux JtoBapnauToB ( cpapM I\.apTaHa, 

KOBapliaHTHilX TipOU3DO,I(HilX H T . ,n.) /I
4
/. KpoMe TOrO, B H8CTOflli{ee 

*) BH,ne.JI8l!I !OCTL T8KilX 5 Ll (2 , 2/l)-npc .n;cTaBJI8HllH oC:SycJIOBJieHa T8M , 

'!'r0 UHBap 1!8 HTHHC !1pOC'l' l XlllC TD8 , D KOTOpllX OHII .1.\Cl!CTByiOT, COCTO.fiT 

H3 o C:S!l'!HHX JJOpenu-ll enprwo.n:!Il.1HX MyJ1bTIIITJICTOB n c oBTia.n;aroT n o CTPYK

'fYJlC C HIIBilJJIWJ! 'rHW.U! I1pOCTpaiiC'l'll8J.m rryaHKape-cyrrepCIIMMe1'p Hll . 
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) 

npeMJI He H3BeCTHa CTPYK'l'ypa noJIHoro Ha6opa. onepaTOpoil J;a3 l!l'.!Hpu 

KOH(llOpMIIOH c yrr eprpyrrm1 . 

Hrur6oJiee llp.f!MOH , O.Uil3KO ,I(8Jl8KO IIC CaJilllii rrpO.IJ:yJ ('l'JtDllHi·i llYTb 

pewemm npoC:SJieMH pe.IJYKl.IJIII ocHoBaH Ha auamr3e TpaHc<flOpr.JaiUIOHill!X 

CBOHC'l'D HHDapHaHTHHX I1p0C1'paHCTB H BWICH.eHIDI , )T,JUI lmKHX 1Ip8.T\C 'raB

JICHHH M8JIOM rpyrrrru OHJ1 co.n;epAAT 11HBapHBHTHHC TIO):ti!p OCTpaliC'l'Ha /B/. 
B K8lK.n;OM OT,I(eJI:bHOM CJIY118e OH Tpe6yeT CTI8IJ;l18J!bHOrO p<JCC1!0Tpem ur !I 

HBJI.fle'rCJI 'lp83BI:l'IaJhiO rpoM03):tK11M , '!TO MOiKeT TipMBO,I(l!TL K "IIOTepe " 

HCKOTOpHX 11pe.n;cTaBJI8HJ1M. 

lllu XO'l'RM TipHBJI81Ib BHI1MBHHC K CJ!18 OJJ:HOMy CHOCOOy p8).lYKll.IH1 

HeKoTopux rrprrno.n;m.mx 5 l,t (2 , 2/I) - rrpe.n;cTaBJieH.Ifi1 . 3To'r crroco6 lie 

rrpeTeH.IJYeT H8 MaTeMaTM'!eCKyiO CTpOrOC'rb M HOCm' B 3!!8'!M'l'8JlbHO}i 

CT8TieiiH 8BpHC'l'H"l!e CKHH xapar<Tep , O,JJ;HaKO D p;me CJry<I88B ~. !OJK8T 3(ll

cJ€KTHBHO HCIIOJl:b30BaTbC.fl ( CM . Xif3.ll: . IY) • 0H OCHOBa.H Ha !!86JUO)\CHIU!, 

'ITO ueKoTopoe 0 5 p (I , 4) (OS p (I ,4) ) - mmap:l'!aiiTHOe rro.nrrpocTpall-

c T BO ~ (rj, m) 5Ll (2, 2/I) - JrnnapMa.HTHoro rrpocTpruic'r.EJa <PI( (cJ) 

CaMO 38Be,I(OMO .flBJl.f18TCJI 5 L.(. ( 2 , 2 /I) - HHBapHaHTHill.l, eCJIH OliO He 30-

BMCHT OT rrapaMeTpa m *) D 683YIC8 (3) , (<1). D C81.10r,J ,n:eJie , D 

3TOM CJIY1188 ¥13 HI!BapH8HTHOCTH IlpOCTp81IC1'Ba OTHOCHTCJ!bliO .UCii C1'Biffi 

reHepaTopa Qr (rn ) ( OSp ( I, 4) ) cJie.nye1· ero liHBap:vraH1'HOCTL 

OTIIOCHTeJI:bHO ,JJ;eHCTBHJI reHepaTOpa (f( m) ( 0 5 ~ (I , <1 ) ) : 

Q[tm)~(lj} m) = Ctc-m)t C~J,m) = qi (- ril> ~I< (zj, -m) :11: 

TeM CaMHM HHBap H8HTHOCTb IIO OTHOll!eHHIO Ito BC8!.1 OCT8JlbHl1l'A 

5 U ( 2 , 2/I)-reHepaTOpaM, IIOCKOJlbKY OHH CO,I(epJKaTCJI B 8H'l'UKOMMyTa

TOpax CITHHOpHHX reHepaTOpoD (pa3.n;.IT). :JTO HaBO,nnT Ha MHCJlb 0 B03-

MOlKHOCTH CBe.n;eHH.fl B pa.n;e CJIY1188B 3a,JJ;B'lH H8XO~U(81111JI p8.J\YW!p0BaH

HHX HHBapHaHTHHX rrpoGTpaHCTB SU.C2,2/I) K HaxoJK,nerrwro J.IanapRaH'l'-. r ~ 

HHX rrpocTpaHCTB ee cyrreprro.n;rpyrri!H 0 5 p (I, 4) ( Q S p (I, 4) ) H 

llOCJie.IJYIUUeMy OT6opy TeX H3 HJ.IX, KOTOpHe He 38DHC.fiT OT rrapaMeTpa 

m*) (rrpH 3TOM OSp (I,4) ( 0 s p (I,4) )-reuepa•rop H, peaJIH30-

*) I{ 'IHCJIY TaKHX HHB8p¥!8HTHHX rrpocTpaHCTB MH OTHOCID.1 M Te , KOTO

pue CO,ll;eplKaT TpMBil:aJib!IYJO 3aBHCID.lOCTb OT rrapaMeTpa. rrJ , T. e . 38-

BHCHMOC'l'b, KOTOpyiO MO:ltHO yCTpaHHTb nepeorrpe.n;eJieH.IfeM H83aBHCHMh!X 

6asHcHh!X 3JieMeHTOB (KOMllOHeHT cyrreprroJl.fl). Yc Jio nHe Tp lmHaJibHOii: sa

BHCRMOCTH OT rfl He TOJlbKO ,ll;OCT8TO"l!HOe, HO H H806 XO,UHMOe: Jl!0-

6oe S U ( 2 , 2/I)-HHBapHaHTHOe llp0CTp81f CTBO MOJKeT CO,I(8plK8Tb rfl 
TOJlbKci Tp HBHaJibHHM o6pa30M , TaK KaK cyrrepaJire6pa 5 1..(,.( 2 , 2/I) B 

6a3HC8 (I) He BKJIIO'IaeT m 
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JJaHIII:W liB HHX, ,IlOJOlUII.I OUTb Tip>IBe,neHbl K BH,JJy, COBIT8,l{8lClJieMY C BH

.I\OtA cooTBeTCTByKI!IHX OS p (I,4) ( 0 S p (I,4) )-reHepaTopoB KOH-

110PMHOii cyneprpynnl:l H3 Ha6opa (3) ) • 

ll aTJIX HHnapHaHTHI:lX npocTpaHCTBaX ,noJDKHI.I Ob!Tb peaJIH30BaRI.I 

05p(I,1) (0Sp (I,4) )-npe,ncTaBJiemm, co.neplKamHeC.fl B 5U. (2,2/ I)-

npe,ncTallJiellMX, UlUJYIUIPOBaRHHX ,naHHOR MaJiofi rpynnotl: H c 
c.SL\( 2,2/I). Jwr TIOCTpoeHM.fl TaKHX OSp (I,4) cOSp (I,4) )-npe.n

CTaBJieHMM Hco6xo,nHMO 3H8Tb HH~PYT<mYJO HX rro,nrpynrry H 1 
cyrrep

rpynrrH 0 S p (I, 4) ( OS ~ ( I, 4) ) ( H 1 
.fiBJI.fleTc.fl Ho,nrpynnotl: rpyn

rrbl H , nocitoJibJ<y OSp (I,4) ( OSp (I,4)) ecTb rro.nrpynna cy

neprpynnH S U.. ( 2 , 2/I) ) , ,lJ,7m ee H8XOlK,IleHH.fi ,Il0CT8TO'IHO Dbi,IleJIHTb 

113 OS p 0 , 4) ( OS# (I,4) )-reuepaTopoB, co,neplK81UnXc.fl B Ha6o
pe (3), Te reHepaTOpU, KOTOp!le He C,l\BY!r810T KOOp,IlHH8T 2j (T.e. 

Te, B KOTOpbiX OTCYTCTByiOT 'VI8Hli Tl1II8 Oj~ifj ) , Tor,na :3'l'H reHe-

paTOpl.l rrpm-!a,nJielKBT MBJIOH rpyrrne H 1 
• 

1 
Pe.nyi<IJ,IIJO l!OCTpoeHHbiX cTrumapTHHM odpa3oM 0 S p (I, 4) -

( 0 S ~ (I , 4) ) -npe,nc'l'aBJieHHH, HH.JzylUqlOBaRHI.IX MaJioJ.t rpyrrnoi1 H 1 

MOlKI!O TlpoBO,IlJ!Tb O,IlHHM Jl3 OIIJIC8HHb!X BbiJJJe OOI!IHX M8TO,IlOB (cTpYKTypB. 

0 S p (I, 4) ( 0 S p_ (I, 4) ) -KOBapHaHTHI:lX npoH3BO.IlHJ:iX JWI HeKoTo-

. p1.1x peaJIH3au,aH OS p (I,4) HaJ.t,nena B pa6oTax /II,I2/). 

TaKOM CIIOC06 CBe,neHJI.fl 38,l{8trn IIOCTpOeHH.fl Heii~BO,IlHMb!X 

5 Ll ( 2 , 2/I)-rrpe,ncTaBJieHHH K 3a,natie HaXolK,Ilemm 0 Sp (I ,4 )-

(OS~ (I,4) )-npe,ncTaBJieHHtl: HMeeT orpaHJI'IeHHYJO o6JiaCTb npHMeHe

llJI.fl. 3TO CBII38HO C TeM, 'ITO C ero IIOMOinbiD MOlKHO BOCllpoH3BO,IlHTb 

JIIDllb Tal<Jie 5 [.,( ( 2 , 2/I) -HHB8pJI8HTHI.I8 TIPQCTpaHCTBa, ItoTOpble COB

II8,1{810T ITO CTPYKTYPe C 0 5 p (I, 4) ( 0 ~ p (I, 4) ) -JIHB8pHBHTHb!MJI 

llpGCTpaHCTBaMH. IlOCJie,nHee 38Be,IlOMO BUnOJIH.fleTC.fl ,nJI.fi 5 U. ( 2, 2/I)

npe,ncTaBJieHJIH, y,noBJieTBO~X CJie.IlYlCIIIHM ycJIOBJI.fiM: I 

(A) ii>aKTor.-npocTpaHCTBa SU ( 2 , 2/I)/ H H OSp (I,4)/ H1 

( 0 s ~ (I ,4)/ H1 
) J!MeiOT O,I(JIH8l<OBYJO pa3MepHOCTb K8K B 

603e-, Tal< H B qepMJI-C8KTOpaX (T.e. COOTBeTCT~e 

SU.C 2 , 2/I)- H OSp 0,4) ( OSp (I,4) )-HHBapHBHTIIue 

IIpGCTpaHCTBB. II8T.fiHYTbl H8 ifJyHKu,lm O,nHOrO H TOrO JKe 'IJICJI8 

TiepeM8HHUX C j ) • 
(E) ~pyKI!Iee HeUpHBO,nHMOe HHB8pl18HTH08 TipGCTpaHCTBO Ma-

JIO~ rpynnu H HerrpHBo,nHMo H no OTHomeJmiJ K rpynne H 1 

( T. e. S lL ( 2, 2/I )-npe,ncTaBJieHHe peaJIHayeTC.fl Ha cynepno

Jie, HeiipHBO,l{HMOM no BHemHeMY HH,neKcy OTHOCHTeJII>HO f.l' ) , 
3aMeTHM, ~TO yCJIOBHe (E) HaKJia,nUEaeT ,IlOBOJil>HO CRJI»HOe orpa-
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HHtieHHe Ha B03MOlKHyiO CTPYKTYPY rpynnH H : oHa ,noJilKira nMeTb DH.Il 

IIOJIYTip.fiMOro npoH3Be,neHH.fi H '· r . r.ne 1' - HOpMBJlbHI.IH .ne.mr-

TeJib. MaJIHe rpynrru c . c+ (I3), (I4±) npuHa,nJielK8T J.IM8HHO J< 

STOMY KJiaccy ( CM. CJI8.I\YKllliDf p83,Il8JI) • 

Pe31DMUpy.fl CO,Il8plKaHJ.Ie STOro pa3,neJia, nepetrnCJlliM OCHOBHble CTa

,IlJIU IIpe,nJiaraeMoro aJirOpHTM8 pe.nyJUJ:lfU 5 L( ( 2 , 2/I) -npe,nCT8BJICHIDf . 

I. CTpoHM S U (2,2/I)-npe,ncTaBJieHJI.fl o6mero Bl1,l{a, H~po
BBHH!le MaJIOH rpyrmofi H c S U. (2,2/I). 

2. :fimeJIHeM OSp 0,4) ( OSp (I,4) ) - npe,ncTaBJieHJI.fl, 

co,nepJKaliiUeC.fl B 5 Ll (2, 2/I ) - npe,nCT8BJI8HJ.I.fiX, U HaXO,I(JIM HH~pYJD
IIIYlO HX M8JIYIO rpynrry H 1 c 0 5 p ( I , 4) ( 0 5 p ( I , 4) ) • 

3, IlpoBepReM BUITOJIHHMOCTb yCJIOBHfi (A) H (E). 
4. ITpoBO,nHM pe,nyi<IJ,HJO 0 5 p (I, 4) ( 0 5 p (I, 4) ) - npe,ncTaBJie-

HUH B HBH60Jiee y,noOHOM 6a3HCe, I 
5. flepexo,nHM K cTapoMY 6a3HCY H oT6HpaeM OSp (I,4)-

( 0 S p (I, 4) ) -UHBBpHaHTHI:le npocTpaHCTBB, He HMelCIIIUe HeTpHBHBJlb

Hofi 3am!CHMOCTU OT rrapaMeTpa m , Ilo,nqepKHeM, 'ITO ,IlOJDKH!l OTOH

paTbC.fl K8K HeTipHBO,l{J.!Mbl8 UpoCTpaHCTBa, TBI< J.l ITpHBO,nHMHe, IIOCI<OJib

Ky HenpHBO,nHMOe 5 l,(. ( 2 , 2/I)-HHBBpHaHTHOe nwcTpai!CTBO MOlKe T 

OUTb rrpHBO.I\HM!lM no rpyrrne 0 S p (I, 4) ( 0 S p (I, 4) ) • 

IToJIYtieHHHe OS p (I,4)-nHB8pR8HTHI:le npocTpaHCTBa o,nuoBpeMeHHO 

.fiBJI.fiiDTC.fl H UHB8pH8HTHb!MU npocTpaHCTBBMH KOHqopMHOfi cyneprpynTI!l. 

J.1x nepe'll!cJieHHe HctiepnllBaeT HHBBpHaHTHHe npocTpaHCTBB cyneprpyn

TII:l ) Ll ( 2, 2/I) , B KOTOphiX ,netl:CTBYJOT rrpe,ncTaBJI8HJI.fl, Y.IlOBJI8TBOpRKr-

1!1H6 yCJIOBH.fiM (A) H (E). 
I ECJIH HS Tru<OrO HHB8pH8HTHOrO IIpGCTpaHCTBB HeJib3.fl Bhl,l{eJIHTb 

OSpCI,4) ( OSp (I,4) )-HHBapuaHTHoe no,nnpocTpaHCTBo, He 3aBH

C.fiinee OT napaMeTpa m M) , TO peaJIHSOBBHHOe B HeM 5 U ( 2 ,2/I)

npe,ncTaBJieHHe .fiBJl.fleTc.fl HenpHBO,nHM!lM. B rrpoTHBHOM CJIYtiae 

S W 2 ,2/I)-rrpe,ncTaBJieHHe npHBO.IlJIMO H M.fi ero pe.nyJUJ:lfU Heo6XO.I\HMO 

npoH3iecTH ,naJII>Helfulee pacmeTIJieHHe ,naHHoro 0 5 p (I, 4) 

( 0 5 p (I, 4) ) -UHBBpHaHTHoro npccTpaHCTIJa. 

XoT.fl yCJIOBJI.fl (A) H (E) JKeCTKO orpa!UitiUBBIOT KJiacc rrpe,ncTBB

JieHHtl:, KOTOpUe MOryT 6h!Tb IIOJIY'I6Hhl TBl<HM MeTO,IlOM, D CJie.nyi(JileM 

pas,neJie Mil rroxaxeM, ~To B aTOT KJiacc nona,naDT Bee Hau6oJiee ~

Irne c TO'U<H 3peiDI.fl tflHs~ecKUX npRJiollteJmil rrpe,ncTaBJieHJI.fl, HII.nYn:H
poBBHHI.Ie rpynnaMH C R C + , .Il.n.fi ITOCTpoeHJI.fl TBl<HX rrpe,nCTBB

JieaKa HCnOJII>30B8HJ.I8 OllHCBHHOrO aJirOpHTM8 OK83b!B86TC.fl B6CbM8 ~ 

M) Cu. CHOCXY Ha Ctp.9. 
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~9KTMDHHM H B IIpHH~HII9 II03BORR9T IIOCTpoHTb IIORHUA Hadop npe~CTaB

Jl9HHA. 

IY. OcrWB!lBruiCb ua paccYJK,I~eHvJDC ITpe.I\Jl.UYI!Iero pa3.!\e.1!a, H3Y'UIM 

5 L ( ( 2 , 2II ) -rrpe.11c TaBJieHIDI, HH.JJYil;lipo!3alilille MaJihiMH rpymraMH 

(!3 ) H (!4:~:) • ITocKo.Jll>ey rrpe.I\CTaBJieHIDI, HH.JJYil;lipoBaHHue 

rpyiTIIaMH ( _ M ( + , CBSI3aHH .I\pyr C .I\pyrOM HHDOJIIOl\lieH (TaR lite 

K8J< CaMH C _ H ( + ) , .I\OCT8TO'lli0 paCCMOTpeTb ITpe.I\CTaBJieHIDI, HH

.JJYil;lipoBaHHHe rpyrriTaMH C H C _ . 
JlonomrnTe.Jll>Hue yCJIODHR 03a) H ( I4a_) Ha HH.JJYil;liPYl£ll1lre rrpe.I\

cTaBJieHHR CBO,IVIT HX K HeiTpHBO,UHMHM rrpe.I\CTaBJiellliJJM Odll!CH ,nJIR Ma

JIUX rpyrrrr c H c llO,IU'pyrriTh! p _oe ( H,Mv ~ D > n s) ' T. e. B 

o6onx CJIY'!a.IIX S L(. (2,21!)-rrpe.I\cTaBJieHH.ff <faKTHtiecKH HH.UYl-UIPYJOTCR 

0.!\HOH 11 TOM lite rpyrriToiL 0.!\Hai<O CTpyKTypa q:aJ<TOp-IlpoCTpaHCTB 

S U ( 2, 21!) I ( H S l{ ( 2, 21!) I C _ CYllleCTBeHHo pa3JIHt!Ha, "''ro 

ITpi1BO.I\HT B Odll!eM CJIY'!ae K !le3KBHBaJieHTHOC'l'H HJ-l,eylU1p0BaHHHX npe.I\

CTaBJieHHH 3THX .IIBYX TUITOB K), 

CTpyrtTypa rpyrriTH P .IIOBOJibHO npocTa. 0Ha npe.I\CTaBJIReT co-

6oi:I ITp.RMoe ITpoYI3Be;(eHHe rpyiTITH JiopeHIJ,a H .IIBYX a6eJieBHX rpyrrrr: 

M8CillT86HOM H KHpaJibHOH. Ee HeiTpHBO.I\HMHe npe.I\CTaBJieHH.ff HMeiDT BH.I\ 

ITpRMOro IIpoH3Be.I~eHIDI HenpHBOAHMUX ITp8.!\CTaBJI8HHH rpyrrJJH Jiopelma 

Ha cL I H l I ' r.IIe d) r - npoH3BOJibH!ie (He 06R3aTe.Jll>HO ~e
JIHe) 'tffiCJia, I - e.I~HHH'IHM MaTp~ (HeiTpHBO.n;HMlle npe.I\OTaBJieHIDI 

OITp8.!\8JIRIDTCR xapaKT8paMH cl
1
l .I\BYX a6eJI8BHX rpyrrrr H C06CTBeHHH

MYI 3H8"!eHHID~H .IIBYX onepaTOpOB Ka3HMHpa rpyrriTH JiopeH~). 

*) 0TM8THM, 'ITO B ITpHHl\liiTe C CaMOrO Ha"!aJia MOlKHO 61iJIO 61i B!16paTb 
B Ka"!eCTBe HH.IIYI.\l1PYIDil8il: rpynrry p , TaR KaK <flaxTOp-ITpoCTpaHCTBa 

Slb2,2II) I c H SL£(2,21!)1 c_ o6pa3yKYr ITO.IIllpoCTpaiiCTBa B 

5 U (2,21!)1 P : SW2,2II)I P = 5 U <2,21n1 C · C I P = 

:. SLU 2' 21!) I c~. c_ I p . B 3TOM CJIY'!89 BU.!\8Jl8HH9 <lM3H'i8CKH HHTe

peCH!iX 5U(2,2I! )-ITp9.!\CTaBJieHHa .I\OCTHraeTCR HaJIOlK8HH9M .I\OITOJIHH

T9JlbHHX KOBapHaHTH!iX ITO rpyrrrre .IIYI@JepeHl\lia.Jll>HHX YCJIOrutii, JCTpa

HRIDll!HX 3aBJ1CID~OCTb cynepiTOJI9~ OT KOOp.I\HHaT q:aJ<TOp-IlpoCTpaHCTB 

C / P H C / P . CootneTCTBYDUU!e .I~H@lepeHl\lia.Jll>Hue orrepaTopH B 

06ll!9M CJIY'!ae pa3JIH'iHH ,nJIR rpyrrrr C H (_ H CTpoRTCR H3 KOBa-

pHaHTH!iX ITp0H3BO.I\H!iX peaJIH381\l1YI S U (2,21!)1 P (B CJIY'!88 IDI

.IJ;Yln'Ip0BaiDffi MaJIOil: rpyrrrroi1 P S W 2 ,2II)-reHepaTopH MoryT 6HTI> 

Bh!dpaHH OpTOHOpMaJibH!iMH ITO OTHOill9HHIO K BHJTpeHHeMJ ITp0H3BC.I\8HHID 

KapTaHa). 
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BociTOJib30Banuurcb pe3yJibTaTat.JH pa doT I 4 
'
8 ' CJI , h OTopuc duJm 

ITOCBmll8HH ITOCTp08llll!O 5 U (2 , 21!)-npe,ncTaBnel!;Ili OOUtel 'O Bil,T(8, :m-

,IzyiU!poDaHHllX rpyrrnru.IYI ( 11 (_ , llpi1B8.!\eM BllpaECHTIR ,nJIR 

0 Sp (1,4)-reHepaTopon, BU.!\e.lleHHUX 113 rroJIHoro 1-1a6opa S LL (2 , 21!)-

reHepaTopoB. -iiC C C , ffC 9 
)[JIH r,JaJioti rpyrrnb! C <05pt~.4)oC(~n R_p(m),:~ (m))) I 1: 

c '('"' "'~) _i-~~ L-c; 'd J. 
MM=L l"ov-lj)o_i\( -rz.?~~)l~,._+g 7-'l'<Ycq-_ + 'f!Y, 

R~(m) = i ( f-~1lZ~v-~- m2 ~JVNv +- ri"zf(fj}}.y~~~ + e- ~J'f2-+ 2 ~y)+ 
irn2 (-'d -'d d) !1L2f: -v'd D 3 )-Y 4- ( !5) 

+ T z,... ?+-;;-2r +-1- Y~- + ~ c - ~,;\?-7- ?~~?2-+(a.c-rlc ~J-~?--z?t~G'J.?-1>) 

qr~m)c:~(f+imz,..~)(-~Y2+dv+if0- +L~_)- ~(i?~-?~~~ '"f-Q-~2J + ' 

im- yfi. y :L ., im r:/'~( ... n )'~ _ irn(_g -1. _ irn _; ~ 
+ 1l' 2-o ?+~of-- UZ' J f+ ·c- -j.J) r'[' 'lc z .Cc)?- Q' (a, r z 2U?+ ' 

.li.Jm M8JIOH rpyrrrru (_ ( 05~C-(~.~) oe(~~)?_;-un)1 lf(cmJ) / 4
•BI: 

Me_ • d ') J.. "'"(;" 2 L- r:;- d J 
'f'-Y -:::t ( ~ft )I - ~ 'i(l~) + .Z. f-t- JIV~~ .. +- Z ~- JN~- + ~)I , 

c_ ·r-J-m2t;/-(Y ~ Y)'l m2 f(-:-b Q_ ..,- '- '2_ 2" ) R,..u11)-=t :z. g..+m1"{;rJv+z:l ~tJ'IJo§,.+J-),y<J~_+- .1;-tJ t-

im2 (-1-. - 'd ~ ) rn<---:- (l 
+ r ~~"- ~ .. d~,._- J-~-+Zac_ + z ~+ott~- , 
r)iC ..i.( · .1'4v)(""·"\ ·~) im- - d i . _"' ( ! G) 
4 .cmFrr. ·f+Lm'j ~ -o j+rJY~L~+ - rt' ~ ... j.1r- rrU+tm(~)f-~-~+ 

+ L; ~-- ~ ~_tfi~ ... ~~ + ZL<Z' [ ( .f ..-r:m(~)()Yv§_ + m Gfvf.] JJ'>' + 

+~( d,_-! lcJ( ~+imttH- -1;( d,_+ _!zc_) ~+-
3.I~ecn J.Mi! - MaTpM'iHaH peaJIH381\l1R reHepaTopoB rpyrriTb! JlopeH~; 
z~, f + ) P- H ~ .... I ~ •• ~- - KOOP.IUUiaTH q)axTop-rrpoCTpaHCTB 

(cynepiTpocTpaHCTB) SU( 2,2II)IC H 5l(( 2 , 2II)IC *). 

K) reHepaTOp!i (!5) g ( I6) OTJlli'iaKYrCR OT COOTB8TCTBYKIIU1X renepaTO-

pOB H3 pa6oT I 4 • 8 • I HOpMKpoBKoti 11: TeM, 'ITO .IVIR ';{ -MaTpm~ Hc-

rroJII>3yeTcH~yroe ITp9.!\CT8Bn9HHe. Koop.I~HH~Ta z~ CBH3aHa c XJ4 
H3 pa60T!i g COOTHOllleHHeM Z_...-=- f){_... +t f-~_,.. ?+ . l1H,neKC!i "+", 
"-" y rpaCCMaHOB!iX ITepeMeHH!iX pa3JIH"!aiDT JI8BllH H IlpaB!iM CITHHOpH • 

.li.Jm Y.II06cTna HeKoTopHe BeJIR"!HH~, xapaKTepH3YJOlllYI9 rrpe.I\CTaBJieHIDI 

rpyrriT ( M: C _ , IlOMS'ieHH HH.I\8KCaMH C 11: {'_ 
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05 r (I' 4 )-npe.ncTaBJieHJ.IR ( I5)' ( I6) peBJm30D8HU Ha cyrreprro

JlJIX 06Utero DM.ll8 - llpoH3D0.1ThHUX ij)yHKll;l'IIDC ROOp,nHH8T COOTB8TCTBYJ<}-

11U1X cynepnpocTp8.HCTB C BH8lUHl!M JIOpeHUeBCitHM l-IH.IJ:8RCOM. 

I!C'rpy.nl!o y<lero1TbC.fl, 'ITO aTH npe.ncTaBJieHWI HH,I(J'UiipoBBRb! rpyn

noH JiopeHIJ.B L , Tal< RaJ< TOJr:&Ro reHepaTOpH ~Y He cyuram 

ROOp,nHH8T CYJiepnpOCTp81!9_TB8. ii>aRTOp-llpoC'fpaHCTBB Q S ~ (I, 4) /L 
11 5 l1.< 2 , :2/I)/ C , OSpc{~,..,J/ L n S ti(2,2/I)/ c_ HMeJOT oro1-

HaJWBYJO p83l;l8Jli!OCTh. KpoMe TOPO, H8Ilp!1BO.nnM118 I1HB8p.III8HTHHe llpoCT

paHC'fBB rpyrrnu p cC ( Mt'~) D, ns) .IIBJ!iiiO'fC.fl Henp!1BO,nHMHMI! n IIO 

01'Hornen.vrJO J< rpyrrrre JiopeHI~a (npe.ncTaBJiemm a6eJJeBHX MacrnTa6Hoi1 H 

IG!p8Jihi!OH rpyrrrr O.IJ:HOMepHH) • 'faRID.I 06pa30M, yCJJOBHR llpJIIMeHHMOCTH 

((A), (E)) OITHCaHHOPO B npe.IJ:H.nYmeM pa3,neJie MeT0)\8 pe.nyKUKI1 

S U<2,2/I)-npe,nCTa.BJI8HHil BblllOJJHe!lH."zr 

CJie.nyKI!Uiii war - pe.nyKUl1ff OSp (I,4)-upe.ncTaBJie/H:ll (I5), 
(I6). MH BOCilOJ!l>3yeMC.II pe3yJJl>T8T8MH H8lUJIIX pa60T //Il,I2 , B ROTO-

I 2/ pHX :3'ra 3B.n8'ia 6HJia qacTH'!IIO peUJeHa. Ilp.IIIH.fiTilH B 68311C .lVI.fi 

OSp0,4)-reHepaTopon 01'JiliJ'!aeTcR oT (I5), (I6). B .rr.aJJI>Hef:!llleM MH 

RBHO J1<8JKeM CB.fl3l> l11ew STHM.liJ 683HC8MH. 

1I B pa6oTax /II • ~2 MeTo.noM noCJie.noBBTeJII>Horo 11H~poBBRHSI 
0Sp0, 4 )/ L = OSp (1,4)//t_·lt_/ L c 11CIIOJih30BBHJIIer.1 rroJJHo-

ro Ha6opa ouepaTopon l':<J.JHMHpa rrpanoi1 cyrreprpYJIIIH Jlopeuu.a A-_ Mhl 

HaUJJIH no.rnn1H na6op 0 S p (I, 4 )-npe.ncTaMemri1, Hll.nyUifpGDaJII!hiX cy-

neprpyrrnoH A_ B HHnapnaHTHHX rrpocTpaHCTBBX rpyrrrru Jlope11u.a. iL 

Coo·rBeTcTDytx!lHe reHepaTopbl HMem mr.n < 0 5p (I, 4) oe: ( ~.,,Rtr~J1 G (r7?J)): 

M,..,~" [(X_Md~- Xv "}..) + f ert;,:v~r-~' l ~ ~v k + ~y 
1 

~~m> =ze- :;h1-J;'~+rrf-),x-JiJv + ~xi( ~~J~/ ~!}:;sa\+ 2~1) , 

cf(m)"== A (X){ -ct1x)tJI~~ + i [ 1- '£ ~B+U-JimX)I~ )]fo+ + 0 7 ) 

+(f+ f~ejiU- f~{}_)k +- 'ffGJ<~ Jv) + L;; (~~ +'fm~ty)~[f ~c;:"';f + Jxv]}, 
a.(X) = ~ A (X)-=,( a~liJ'(-1 + itnX)j f..) 

1 +(1") X J 1\ ~ .v 'i' 

r~e 

H X)1 
1 

{).,.. tJ{)_ - ROOp~l1H8TH (ilaRTOp-IlpoCTpaJ~CTBB ( cyrrepnpocTpaHCT-

BB) OS p (I,4)/ L . ± 
3TH reHepaTopH peaJJH30BBHH Ha cyneprroJmx gpK(X,e+,~-), 

rrpeo6pa3YJ<l11UXCR llO BHCWHCMJ HH,neRcy I{ ITO HeiiplfDO~IfMW.I IWHeqHOMep-

14 

HWJ npe)lcraBJieHJUU! /) (P\ 9-) rpynnbl JiopeH~a ( p, tt- uenble H nonyue
Jible llOJIOXHT€JihHHe 'lHCJia); 

P:<"'lJ+/U'"" ~(x,9.-) + 9_ C'r;:tJ M•,~>)K- ~(lB_[1tU•-lj>] 8"t.9r), (IG ) 

r~e r.~{ )( I}_ ) , ~ • (X, er) - RHpaJil>HUe cyrrepJ>YJ!RI IJI'l 06ll!Cl'O Bl ! -

.na, aK 'Y."'i: - rrpoe~umonmdi orrepaTop, BH,JJ,eJimrutr.W nopeHU-Herrpnno-<r,v> / ,, 

.I(J.U;1ble (rro DH8UJH}IM JIIH,n€KC8M) 'l8CTH H3 cyneP<J.IYJll<UlfJII 1\..i It (X, eo+) ; 

V :t + -1-i.J"~ _j__ \ ?/J. f._~J<V -r ] (IO) 
7(p,f)==- r 2(i+2q.)l1:!(1+"r)+zv Jl'~ ' J 

(Y'!. y_t = yt ; y:t y+ -=O ;Y+ +Y,- =1-il5 ) 

lP/f) <P;fl CP/P tr,g.-1 ip.pJ <'M-J <f',f!-J ~ • ., 

.Il.IDr RaJK.IJ;oro JJopem,\eBcRoro mr.neKca I(=- ( p, f-) n 3HaJ<a +", -
" " cyrreprroJJR ( I8) o6pa3yJOT 11HBBpMaHTHHe Herrp.IIIDo.n;uMue npocTpaHcTBB 

OSp<I,4)-rrpe.n;cTa.BJieHHR (I7). Ilo.D:'lepKHeM, 'ITO B cTporoM cr.rucJic 

CJIOBB CyrrepiiOJIR ( I8) 38B€.IJ:OMO H€IIp:l1DO.nnMli TOJ!l>KO 01'HOCU'f€JlliHO cy

ueprpyrri1ll JlopeHUB A-_ • HenpHnoro-rMocn OTJIOCifTe.ru,Jio 05; (I, 4) 

IIOHHM88TC.fl 3)\8Ch D TOM CMHCJI€, 'ITO JII3 (I8) HCJlli3H BH,11,8JIHTh 

Q 5 f (I, 4) -lfHBB·pflaJ:ITHHe liO.l{fip0CTp8HCTD8 JIOl<a.JibHblM o6pa 30r.i, T. e. 

nyTeM rrepexo.na J< HeRoTOpHM HOBilM rrepeMemrHM X 1 (i' (} 1 (:no 
ll ) +J -

CBR38HO C T8M, qTO T7.:..H It+ RllJISIJOTCSI M8RCl1M8JILI!HMI1 IIO.I.\I'pYJIIiCll:!II cy-

rreprpyrrrru 0 5 ('(I ,4) ) • 1-:cJI.liJ B03Molillia .IJ:aJihHeiimaR pe.nymom cyrrep

noJJej,j (IS) , TO 01!8 MOF.:eT OCYll!CCTDJIIITbCR yr.<e TOJlliKO C l!Of~Oil!h!O He

JIOIUI.Jil>HHX llpoeKUlfOHHblX OIIepa•ropoB, IIOCTJ>OCHI!HX >!3 OI!Cp81'0JlOE I\a-
3HMHpa cyneprpyrrnbl 0 S p (I, 4) ( aHaJior>r"<IHO npou.e.nype , npMMeHJieMoii 

B nyaHKape-cyrrepcMMMeTp.mr liD/) . Ham Me To;~ n nprrnr.ume rrpnMeHJ1J.I n 
B CJIY'I8€ ITOJIHOH pe~11 (eM. pa3.n.Y). 

liocKOJII>Ry OS/' (I ,4)-rrpc.ncTaBJiemrR (I5), (I6) 11 (I7) mr.ny
I..(HpGBBHu orowii H To.ti JKe MMoft rpynrroil, .nom.mo cyutecTIJOBBTb rrpeo6-

pa3oBaJrne SRBHB8JI€HTIIOCTH, CBR311BB)(ll{ee STH H860pll 05p(I,4)-re

HCpaTOpoB. 31iaHHe STOPO IIpeo6pa30DB.HlfR He06XO.l{l1JilO ll:JI.II 1!8XOiK.IJ:8Hl1ff 

BH.n8 P€lJYIWJOBBID!HX cyrrepnoJJeit (IS) B 05 p (I,4)-6a3Hcax (I5), 
(I6). 

Ilpmll~e DI:I'IliJCJl8HJIIR ll0Ka3b!Ba!OT, 'ITO PCH8p8TOpH ( I7) CB.II38IDl C 

reHepa1'0p8Mll ( 15), ( I6) cJJe.nyKntm.m rrpeo6pa30BBHID!Mu; 

{ 05~CU,4) J = fc. { 05pWO[xtz), e+i~,f)1 O_(Z/f~)f-)] ~ rc.-i, (20) 

f O~c (i, 4) ~:: 'fcJ 0Spl~4)[xc:r>,~<"§+),~(:f,~~~§-)J}r(~ <2n 
r.n;e 

IS 



x-"'rz)=rfi) e .. cz.,? ... ) == ~a.(z/f .. 

e_ t~f·Jf-):: fCui!}(-1 + fali!Jf .. f ... )( ?- t- ~~(i!)Z·/4~ '2+ P-f-) ' 
y_ = [a o~;] d, [1 + fam(cf, +! rc)h" .. n .. l [ { -r ~a(.? ;(cl.c -1 z,) x 
c _ _ .'. 

2 
C d 

4 
( ~Oa) 

- ( 1+ mal~J~r~ .. )~-~- -i.!f Cl(i!J(cfc -j Zc:)r.ll .. ~?-- ~ zla~(z>(c( -]:z.,)• 

:; (cf.c- lr,-Z)~ .. rz .. ~-~-] exp{'~~cz.Jzl' p ... ~G'}tf- ~ }1} 
x .. J}J-='ifx) e .. c;r,~i">-=ia.{~YS-~- , . 
e z, ( ([} - ( L·m2 "" . _t~1 § .. ~~_)= m~ I- z Cl{1J§ ... ~ .. ) f-.- T a(!J 1 ~ 5J, ( 2 Ia) 

~c_ =[a(~)] de_ [f+~tU!H{+fr,J~ .. ~ .. ] [{- ~(~_-lrc_) ~(H ... ~J~(J.hJ-)]. 
CooTBeTcTBenHO cyneprro.JIR ( !8) B 6a3Hcax ( !5), ( !6) rrpmm:

MaiOT BM,I\: 

,+..±c -[ rf.'t +c - .. c 
'±-',.. (Z,?+1e->:: If, T [.XC~"B+ l~~ .. >_,BJZ,?•,f-1]1< = P;; ( ~f{+) t- f.- ( ~f,y-1/V(z;f-))11 + 

111 J,•f f + (:G2) 
+'I ( Q(lJ] [ ci,-llc -1.+ (4+Zfll? P;· [2mi rl<f.-1;. q .... Ur ·ffla(z)f._~ .. " 

t(d, + irc +'f))f-e-- rt72
U(r)f..f.f-f-(J.,-1c-c-i 't(.fr2~))]+imfaCiJc_..f-f- ~~('~~jY.J.:}, 

rf..±C_ fii rf."" ,1 p+C -(t• JJC.. .'\ 
TK (l\,.,§..)'= lc_'t'-[Xl(),e .. ~f;J)H}§ .. Jf-Jbt<:: ; C/',~+)+j_ c~l(~1j,.~-( 23) 

- ~ &(~.5-.. J_Jf.i_i,p~ .. ,J~)[dc_ -1 rc_t-f.. tU+-~)] pi(± l )((1J,e .. (pf,.>J, 
r):(e P/~2'. ? .. > ' ~~ (rd? .. ) H *li~·"t~~ .. ) ' /10.~-(:J/5+) 
KJ-tpaJLbHHe cyneW\YHKI.IID! 0611.1ero DM,I\a , CBH3aHHHe C p~ (x., & .. J 

1'1. ~ ( l(
1 
& +-) COOTHOlli8HHRMI1: 

;V' ( Z.'l•J :P,Ce>JJ,HJ2. [t+ ~a.lJJ(d, + }rc +2) ~~ ... ] INKw~>.61.(L';1'\-ll ! 
K + 
± rn2i {ii(i](.f+2r->z!)f ~ ?+ pK-P.(eJ, e,.('W .. J 7] , 

*) flpll liOJiy"'8Hlfil COOTHO!il8HJ.l.fl ( 22 ) HCIIOJI:b30B8.JIHC:b ITp08:1tWIOIIHH8 

CBOHCTBa OIIepaTOpa Yci%> (!9) 11 TOT ~RT, ~TO ITOCJie~ MHO-

lKUT8Jl:b B Bl.lpa;K8HUU ,IWI i!>Yll1<I.\llli lfc (20a) H8 cyrrepliOJI.fiX (!8), 
npeo6pa3YJCIIIHXC.fl no BHelliHeMy HH.neKcy no rrpe,l\cTaBJieHH.fiM D lP.'fJ 

r pyrrrr1:1 Jlopemw, HMeeT CJI8.IJYICIJ1Hi1 BH.ll: 

exp z tr;~(zJ rfp .. ~G· .. p_ J~} =f.+ ip'cz(l)z1[..~()/lf.-1. + r:;"rcl-czJ~(1+i)f,.?rM-· 

16 

+c de [ m (d. + i .. "' - ln:t £7 1 pl<-(e,?•J=[a(~J] -{+li'"a(2) c z.cc)p.,q";/11( [JC.(.?J,O'.,(~,f+) ' 

Ale z J. -filL' m . (.J ~ -. 1 u 
1v1< (~,§ .. )::-m[al~l] '· , .. I(al!fJa.,_•i~c-2)Jr~ ... JwK!Jt1JA(1,~,.)1 , 

P ;cc!, ~ ... > = [ aL'j-) ]d'- [ ~ + ~a.t}J( d'c_ + i ~,J ~~. JI p~<~ [!lt}l, &~~tt,~ .. )J + 

+ irn VaLJ-J)~§ .. ~ ( ~;.'?llr x(~),B,.l:f,§.ll)"] 

1!3 SIBHhiX BhlpalCeHHII (22) l1 (23) .l\n.fl pe.l\yLtHPOBaHHhiX cyrreprronel! 
B 6a3HCax (!5) H (!6) BH.l\HO, qro OHH He CO.l\epXaT HeTpHBHaRhHOII 

3aBHCHMOCTH OT napaMeTpa fn B TOM l1 TOnbKO B TOM cnyqae, eCnH 
qJo~cna clc ~~ ~c.:., clc.JI :ZC_, xapaxTepH3Yilll1He npe.l\CTa.BneHMSI MaJihlX 
rpynll C H C_, CBSI3aHhl cneAYillJ1HMH COOTHOWeHHflMH (ycnOBHfl HCqe3HO

BeHH.fl TpeThero cnaraeMoro B rrpano~ qaCTH ~opMyn (22), (2J) ): 

cl, - J-zc-= 1. ± ({+2~) , 

d -~l.:-[.!!({+201· . c_ z., c_ ' 

( 2:Ga) 

( 23a) 

C y~eTOM 3THX cooTHoiueHJ.Iii cyrrepno.JUI (22), (23) rrpao6peTaiOT npoc

TO~ B.J1.ll: 

~~c _ pre - ('rt 'J' ) (24) 
':t'K (~f .. ,~U- I({~J'(+)+f- T(P/1)/V(.;Jf+-) I<' 

p±C,_ _ :tC_ - . +- A J'- ) (25) 
1< (~Jj+ 1 ~_) -PK (~~§"~")t-§_(~~l?J'V <f~~'l'lK • 

3TH cynepiiO.JI.fi KOB8pHaHTHH H OTHOCHT8Jl:bHO KOHcpopMHOH cyneprpynnhl. 

Ee npe,l\cTaBJieHH.li orrpe.n;e.JI.fiiOTCR reHepaTOP8MH fl'c< rn J · H £l'cm)-: 
_ qrc( ,.,., ) qiiC- nrC- 1J lrC- · 
- -.,,, (rt}) l1 q (fl?)=l..l (-117)• B KOTOphiX 'IHCJI8 

d, H Zc , de_ H Zc_ CBH3aiii:l cooTHOIIIeHHHMU (22a), . (23a). 

floJiy"'eHHHe rrpe,l\cTaBJieHH.fl co.ne~T Bee c7p~m 5 L( ( 2 ,2/I)-rrpe.n
CTaBJieiD!il:, Hait,neHHH8 B pa6oTax I' 4 ' ?-g , U CJI8.llYI<J11H8 HODI:le ce-

pHH: 
·r 

(226) 

~ -1 '?c== f-t({+.2g.) J i >~ p>~(c{ "1.{.)- IIpoH3BOJI:bH08 trnCJIO, 

(236) 

_; -2.~ =-2(1-rn,) v·1. p~o (.11 ... . -3..;· ) a,_ 2 C_ l' I f :Z,.J J ac .£&(_· - llp0H3BOJI.bH08 'IHCJIO • 
- - /8/ 

CepH.fi (236) COOTB8TCTByeT BH6opy 3Ha.Ra "+" B (23a). B pa6oTe 

6WI Haii,neH BeC:b CII8KTp IIpe,l\CTaBJieHJ.Iii, OTBe'Iai<J11HX 3Halcy "-" B 

17 



(..:3a) , .1 TOJJI>I<O .1\Ba npe.ncoraB.Tiemm ( c '! = 0 , fj-: 112 ) llpH 3Hru<e 
"+". 

TamU<.I OGpa 301~ , I.il:J lJOCTpGU.JJH ITOJJHHii Hadop ,llOITJCKBKl!lHX pe.ny:Jc

lUJ!J rrpe;lCTaBnemri1 cyrreprpyrmn S U ( 2 , 2/I) , pea.ll!I30BallHI>!X Ha cy-

neJJITOMX 'l'Jma P11 (X1 B+JJ_) , H Harn.mt o6u!YIO cTpyrcTypy cooTneTcT-

DYI'lilllX HcrrpMBO,I~HMux 5 U ( ~2 , 2/I )-miBapHaHTJIHX rrpocTpaJICTD. F,cJJH 

'-IHCJ18 clc H rc , de l1 ifc_ He CBJ138Hbl COOTHOUJeiUIRMH (22a), 

(;23a) , TO OTBC'-18KIQJ1e HM 5 U. (2 , 2/I) -rrpe,n:cTaB.JJeHJm HCIIpHBO,n:ID.l!:l 

( E OITpC)J;CJi eHHOiil Bllli.le JIOIC8JibHOM CMblCJie ) 11 11X 11I1Dapi18JITH!le flp0CT

f.81lCTDa lie CO.L(ept.taT 5 u_ (2 , 2/I) - IDIDapnaiiTHUX IIO,n:IlpOCTpaJICTB 

( T . c . HBJJHIOTCJI cyrrepnOJI.FIMH o<5mero T;rra) • 

~lJITepeCJJO OTMeTI1Tb (CIA . TaJCli\e gj) , 'ITO O,n:HO U3 rrepBLIX IIpe.n

CT8DJieiii1H KOH£top,moii cyrreprpyrr~f Hai1,n:eHH!:lX B JII1TepaTYIJe , - BeK

TOpH1li1 MYJII>TI11TJie·r Hecca-3yMmro I , cooTBeTC'I'ByeT npe.n:cTaMeriiDO 

c Zc=p='6-=0 II llpOl13BOJibHb!M de ( t£,=Z(n..-J.) , r.ne 

n_ - BBC,n:ei-JHHM B /I/ Bee MYJII>Tl1IIJie•ra). 113 COOTHOIUeHHJI ( 22a) CJie

.n:ywr , 'ITO IIpli de = 0, 2 ( rt = I, 2 ) BCI<TOpHhlii MJJ!bTHHJieT co,n:eplKHT 
11HBapii811THble IIOJmpGCTpaHCTBa. 

He!<O'l'Opble H3 IIOCTpOeHHh!X S U (2,2/I)-rrpe.ncTa.BJieiDrii, l!H,ey

I1,HpoB81IH1lX M8JIOM rpyrrrroif ( , MOryT OI-ca38TbCJI 3KBMBa.JieHTJih!MH 

$ U. (2 , 2/I)-npe,n:cTa.BJieHJ!JlM, H~p0BalllffiM Ma.JIOH rpyrrnoii C_ • 
JI.Jm H8'l8.JI8 <5y,n:eM liCI-caTb HX Cpe.D:H rrpe,n:cTaBJieH:Illi, liH.n:yi.\HJX)BaHHblX 

O.ll:HI1MH H TeMH lKe rrpe,n:cTaBJiei-JHJlMH Ma.JlliX I'pyrrrr C H C _ . J[.Jm 

T8KHX Ilp€,IICT8BJICHIDi CBFI3H, H8JI81'8€Mble COOTHOUJeHH.HMH (22a) 11 (23a), 

,IIOJD:CHbl COBIIB.n:8Tb. 3TO B03MOlltHO JIHU!b IIpH B!:l<50pe 3H81<8 "-" B (22a), 

( 23a) H ~ = 0 , T.e. rrpn de: de_= }ec = ~ .Cc_ • B aToM 

c.ny<Iae cyrrepnoJIJJ rrpeo<5paayroTcJI B rpynrre JiopeHI~ no rrpe.ncTaBJieHIDJM 
Q(P,O) H HMeiO'l' B~; 

P-C _, 
K (-c,~·~'l-) = PK (~?+) ' ( 26 ) 

p~c-(IJ_,§.)§_): p~c-(:/1§.> (27) 

(BTOpoe CJiaraeMOe B IIpaBOH 'IBCTH BHpalKeHHii (24), (25) o<5pamaeTCJ1 

B HyJilt, Till< Kill< ,n:JIRWII .ncTaBJieHMi!: D (_p,oJ reHepaTop. 7,....Ji co-
,neplKHT npoeKTOp IH {; H (o""" -!.Ws) · ( (). ~~.9:i)" ~0) • 

gc 2 '.tlP :.MV ... 'l! 
HeTpy.n;Ho npoBepHTlt, 'ITO OS p (I,4) H OS -pc.. (1,4)-reHepa-

TOpH, ~8JIH30BaHHI:le HB cyrrepnoJIRX (26) H (27), COBIIa,n:am, T.e. 

3TH rrpe,nOT~~ 3KB~eHTHI:l. 

B pa6oTax II • 
12 

MH noi-caa8.1IH, 'ITo eyrreprroJIJJMH ( 26) , ( 27) H 

II 

peaJIH30BaHHh!MH B HHX 0 5 ~ (I, 4) -Ilpe,IICTa.BJieHHJIMH HC'IepmmaxYI'C.H 

Bee B03MOlltHble JieBHe KHpa.m,HI:le rrpe.ncTa.BJieHHR cyrreprpyrrfll:l 05f(I,4). 

il03TOMY H ,liJIR KOH~pMHO~ cyrreprpyrrnH JieBble KHpaJibHI:le npe,nCTa.BJie

IDIR B03MOlltHhl JIHUJb l-IJIR cyn~n~ei!:, rrpeo6paayDmHXCR B rpyrrrre ~opeH

ua ITO rrpe,ncTa.BJieHIDIM /) ( p, O II pH CBFIMX d..c: t Zc ( d,: 1 t'c_) • IlepBoe 

KHpa.m,joe S U ( 2, 2/I) -npe.ncTa.BJieHI1e ( c.KaJlHpHoe) <5h!Jlo Haii,lleHo B 

pa6oTe I/. Bne,neHHh!i!: TaM Bee cKamrpHoro MYJ!bTHIIJieTa II. cBSJaaH c 

d c CJIC,nyDIIHM o<5pa30M: de= 2 II. • 
3Ha'IHT8JibHO CJIOlltHee llO~Tb OTB8T Ha BOllpoC 06 3KBMBaJieHT

HOCTH ( HJJH He 8KBHBaJieHTHOCTH) HeKHpaJI:bHblX SU ( 2, 2/l) -ITpe,IICTaB

Jie.HHi!: ( d t Ji) , H~poBaHHI:lX MBJIIiMH rpyiiiiaMH ( H C _ . B 0<5-

meM c.ny<Iae ,n:JIJ1 3TOI'O He0<5XO.nHMO IIOK838Tb cymecTBOBaHHe (HJJH Hecy

mecTBOBaHHe) rrpeo<5pa30B8HHJ1 3KBHBaJieHTHOCTH, npHBO~mero reHepa-

aiC QliC --"' ±C' 
Tophi (rfl), (m) , peaJIHaoBaHHI:le Ha cynepnoJIRx 't' I( (i,f+,f-), K 
BH.I!Y, COBIIa,Jl;a.IOllleMY C BH,IIOM reHepaTOpoB arc{fll) , Qa<-(lfl) , peaJII130-

BaHHI:lX Ha cynepiiOJIRX cp·t c_( 4.- {: ( ) • HaM IIOKa He y,naJIOCb peUJHTb 3TY 
k 4'l+>.I-

aa,n;a-qy IIOJIHOCT:bD • 

Y. Ml:l OITHC8JIH Ilp0CTO~ MeTO,ll llOCTpOei-IHR ~H3H'IeCKH 11HTepeCHbiX 

pe.nyutrpoBaHHI:lX SLl (2,2/I)-npe.ncTa.BJieHHii H rrocTpoHJJH HeKoTOph!e 

H3 HMX. B 38J<JIDqeHHe ITO,ll'lepKHeM, 'ITO 3THM CIIOC0<50M MO~eT <5I:lT:b IIO

CTpoeH IIOJIHbli!: Ha6op ~H3H'leCKH HHTepecHI:lX HenpHBO,IIHMh!X 5Ul(2,2/I)

rrpe,nCTa.BJieHH£i (KpHTepHi!: Hei!pHBO,IIRMOCTH YK838.H B KOHUe paa.n.lli). ~ 

aToro Heo<5xo,nRMo Ha~TH II~HI:li!: Hadop 05pCI,4)-rrpe.ncTa.BJieHH~ (KaK 

HerrpHBO,nHMHX, TaK H npHBO,IIHMbiX, TaK KaK HerrpHBO,naMoe StLC2,2/I)

rrpe.ncTaBJieHHe MOXeT <5h!Tb rrpHBO,nHMI:lM IIO rpynrre 05~(I,4)), 11H,n:YUH

poBaHHI:lX rpyrrrroa Jiopeaua. 3a,n:a-qa rrocTpoeHHR HenpHBO.IIHMHX 05p(I,4) 

-npe,ncTa.BJieHHi!: B IJpKHUHIIe, MOEeT <5I:lTb IIOJHOCTbiD peUJeHa TaK lKe, 

KaK H B CJiy'lae nyaHKape-cyrrepcHMMeTpHH/!O • Ee pemeHHe CBe,lleTCR 

K HaxolK,IIeHHD cneKTpa orrepaTOpoB KaaHMHpa cyneprpyrmh! 0 5 p (I , 4) R 

K llOCTpoeHHD C HX llOMOm!>D rrpoe~OHHblX orrepaTOpoB, BI:l,lleJIHDmKX He

npHBO,IIKMI:le '!80TH H3 II~HBO,nHMOI'O npe,IICTaBJieHWI (CT71K~pa OIIepaTOpoB 

Ka3HMHpa cyrreprpyrriib! US p (I, 4) J.la1t,neaa B padoTe 5 ) • IIpHBo~ 
OSpCI,4)-reaepaTopbl K BH.DY, coBrra.n:anmeMY c BH.IIOM OSp (I,4)-reae

paTopoB B 6aaHce (3), H oT6HpaH MRHHMaJibH.bli!: Hadop OSpCI,4)-HHBa

PHaHTHh!X . npocTpaHCTB ( KaK npHBO,nHMblX, Till< H HenpHBO.Il:MMb[X) , He CO

.nepmamax HeTpHBHaJibHOn 38BHCHMOCTR OT napaMeTpa fn , Mbl TeM ca

MI:lM rrepe'<Il'!CJmM Bee aerrpHBOl-IHMI:le SLl (2,2/I)-HHBapHB.HTH.ble npocT

paHCTBa (B KJiacce cyrreJXllyHKUHi!: cp"' (~ 1 9.,~)). K aToii aa,n;a-qe Mhl 

Ha,n;eeMCJ1 BepflYTbCJ1 B ,llaJIDHeaiDeM. 
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