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I. BBe,neHlle 

illHpoKBI KHTepec R cyrrepanre6paM ]H 6an CTHMY~POBBH p83BHTH6M 
H,D;eit cyrrepCHMMeTPHH B RBaHTOBOI TeO~ IT~. Ewra paspa60T8Ha ITOJIHWI 
Macc$RSIJ;VI rrpoCTllX cyrrepaJire6p ]H I,2 , HCCJie,D;OBaH& IIpe,D;CTaB1Ierum: 
TaR Has&BaeMllX "6a3HCHllX11 cyrrepaJire6p THIIa osp H s e (mIn.), m. ""f1,.' 
xapaRTep:HSYDI\liXCH T8.J1· "CITO HX MeTpJ['I{eCKBI T8H30p (~.PMa RHJIJIKHra -
KapTaHa) He BiipOlK,ll;ea' I • 7 I., ?r.~o J;lii,D; qms:H"C~ecRHX sa,na-q, HarrpJIMep 
cyiiePTBHCTOpHOe RBaHTOBaHlle 3 ' ~ IIOCTpoeHlle MO,D;eJieit KOH{flopMHOit 
pacmHpeHHol cyrreprpaBHTaUHH / 5•6 , Tpe6yeT YMeHHH pa6oTaTb c rrpe,ncTaB
JieHHHMH "He6aSHCHllX11 cyrrepanre6p, MeTp:H"C~eCKBI TeHSOp KOTOpHX BH~eH. 
0co6Hft KHTepec rrpe,D;CTaBJimlT 8Jire6pH se.(m/m) H , B "CISCTHOCTJII, se(2/2), 
COOTBeTCTBY~e cyrrepyHliTapHHM rpyrrrraM. 

B HaCTOSillleit pa6oTe C e,D;HHOI TO"CIKH speKW!, a JIIMeHHO rryTeM RSHOHJII
-qecROit pe~saUHH cyrrepaJire6p, HcCJie,n:yeTCH cTpyRTypa aJire6p se(m/n.) 
RSR ,ll',1IJI In -j. 1'\. , T8R H ,ll',1IJI In : t1.. H C'l'po.IITCH J11X HeiTpl'IBO,D;l'IMiie rrpe,n
CTSBJierum:. 

B pas.n. 2 OITl'ICHBaeTCH RSHOHJ1111ec.KBJI pe~samvr cyrrepanre6p 9Umln.) 
H sf. ( m.j n) l'l CTpyRTypa HX rrpe,D;CTaB1IeHJIIit. B pas,n. 3 paSBJIITHI o6unrl!: 
ITO,D;XO,D; ITp:HMeHfleTCH R CJIY"CI81l 8Jire6pa: S e_ (2/I), a B pas,n. 4 - R 8JI

re6pe .s e (2/2). 

2. KaHoHH"C~ec.KBJI peaxHsamvr H cTpyRTypa rrpe,ngTaBJieHHI 
cyrrepanre6p qt(m.Jn) H s£ (rn../ n.) 

2.I. KaHoHH"C~ec.KBJI pe~samvr gUml~) 

Cpe.nz pa~"CIHHX c~ecT~ pe~sanKR cyrrepaJire6p HaH60Jiee 
y,no6Hol ,ll',1IJI pemerum: B~"CIH O~OCTpoeHHH rrpe,D;CTaB1IeHHI HBJIReTCH R8-

HOHl'I"CI8CR8JI peanBsamvr 6•7•8 • KaHoHH"C~ecRBH pe~samvr cyrrepaJire6p 
9e(mjn.) COCTOl'IT B CJie,n:yllll{eM: p8CCM8Tp:HB88TCH Ha6op m,. 6030HHHX 
H <JlepMHOHHllX orrepaTopoB poJr,Iterum:- YHH"CI'l'Ozerum:: 

[ a.· a+iJ = &·j , , (. ' 
{ "'"' '·/"J =. 6/' (2.I) 

[ OCTal\b Hble} -:: 0 t 

~+P> ( +j ,u+-f'>J 
~A = ( Q t ' Y' ol ) ' ~ = Q l T ' JIM88M Hm'l 1 BBO,D;fl 

[ ~A • f & } :. SA~ . 
nanee CTpoRTCH orrepaTopH: 

. -l'i. 
T"'. = a aJ' 

J 

~-----1- -- . 
h'\t&L"::~..:~A r:'H~ ~ 
··":~'3hU liC. :~:::lJll:tUR~ 1'1 

6~i5IIJ-!OTEKA ,: - . 



Sp == 'fl+ol 'f~ , 
~ t-o( 

v~~ = 'f/ at, 

W"o~. :=: a -tL 'I'"' 
(2.2) 

(wni Ropo'!e: a\== rA I B ). 

CoBOKJIIHOcT:& aTHX onepaTopoB reHepzpyeT cynepaJire6py gt(ntln) : 
CJr = < Q > ::: < T, S, V, W) == g t ( m.J n), 

yrJioBae CK06Kl'I oaHa'iBJOT fR - JIBHeiHyJO o60JIO'lKY co.ne~CJI 
B Hl'IX reHepaTOpoB, 3aMeTHM, 'iTO <T)::: 9t(m), (S> =: ge(n.) - 06a'l-

Hae aJire6pa Jll'I, B cyMMe OHH COCT8BJIJ!KJT 'iBTHYIO 'taCT:& Cf}- • 

~eTHa.R: rro.naJire6pa g€(m./h.)= oe(wt)~9e(rt)==<T S) J I ' (2,3) 

KopHeBBJI cHoTeMa cyrrepaJire6pa 9t(rnjn) ecTeCTBeHHaM o6paaoM 
no,npaa,neJIJieTCJI Ha ITOJIOEHTeJI:&Hae KOPHH (R+), OTPHUBTeJI:&Hae (R-) 
x HYJie'Bae ( H - m + n KapTaHOBCRJdX reHepaTopoB). HerrpHBO,D;l'IWe 
rrpe,ncTaBJieHl'IJ! CO CT8pn!HM BeCOM (B8K]YMOM) CTpol!~CSI ITO CTaH,ll;aPTHOtl: 
npo:u.elJYpe: BBKYYM I 0) y,noBJieTBopa:eT YCJIOBHJO 

R+ jo) = o. (2. 4) 

Tor,na (Henpl'!Bo,ll;l'IMOe rrpe,ncTaBJieHHe)-== <to>, R.~ /0) 1 R~1 R~2 1o> ... ) • 

B ,naJI:&HelmeM ,IrJIJI 60Jll>we! JICHOCTH aJire6pa:H'lecxoro CMaCJia Bcex npone
.nyp no.n onepaTopaMH po~eiD!l! H YHH'ITOZBHHR 6y~eM rroHHMaT:& orrepaTopa 
yMHOEeHl'Il! H ,D;H~epeHuapoBBHRJI Ha ,ne!cTBHTeJI:&Hae JIH6o rpaccMaHoBa 
'l:HCJia: 

cti ~ 
'ftc(~ 

rA-
i·e.JR' 
9"'61\;

1 (nL 
~A==(xi., e"'), 

a. -a·= 2. ~ ~ ax• ' 

'f', - Ll = 3..-o( 0 El"', 

3A ._ 9)A = ( OL, LJ"') •(2.5) 

r1 (K} 

3,nec:& 1\/R(n) = @ /\"' (n) -rpaCCM8HOB8 aJire6pa OT n,.. o6pa3YJOIIIHX 
K=O "\ e. , ... e,., H8,ll; nOJieM I< • B Ka'leCTBe yHHBepcaJI:&Horo MOlJYJIJ! 

(IIpoCTp8HCTB8 rrpe~cTaBJieHRJI) H~ aJire6potl: ?f ecTeCTBeHHO p8CCM8T-
pHBaT:& KOJI:&~o rro.mrnoMoB IR [X • , g .. ] , JIH6o rrOJIHHOM:&I JiopaHa, 
JIB60 npocTpaHCTBO TeH30pHbiX nOJieil: JR[ Xi.,@~ ~·, .1~] , II.PJ!'iBM Heiipl'IBO-
,Iti'IMilll npe,D;CT8BJIBHM 6YlJYT, O'le:Bl'WlO, peaJIBSOBaBBTl>CSI Ha npocTpaHCT-

2 

B8X O,ItHOpO,ItllbiX IIOJmHOMOB, IlOJmHOM CT8IIBID! O,ll;HOpo,ItHOCTMI Q peaJIB-

3YKJT rrpe,n;CTaBJl8IDUt . 
Q 

~ 
[ Q ]

9
t( ... l•l'""" 0 · · · 0 - cHMMeTpwmoe npe.n;cTaBJieHHe. (2.6) 

~To6a no~T:& npe.n;cTaBJieHKH co cMemaHHJli cHMMeTpKeli, co.n;e~e L 
cTpoK B ,IJ;l'IarpaMMe IOHra, Heo6xo;nHMo 1 7 •8 B3JIT:& L Ha6opoB 
xi(!) ... Xi.(L), (1(1) ... e"'(L), QA8 := t; Q"'B (f) l'I paCCMOTpeT:& TBH30PHOe 
rrpol'IaBe.n;eiDie L CHMMeTPH'mHX npe,ncTaBJieiDiil:. TaKl'!e npe,ncTaBJieHl'Il! 
6ylJYT, KBK npaBltllO, IIOJrYIIpl!MID.m CyMMaMl'I Herrpl'IBO,IJ;l'IMbiX, a He IIpl!MID.m, 
KaK B CJIY'lae o6wrnHX aJire6 p JIB. 

2.2. gt(mjn..)----+- st(m.jn,) 

CyrrepaJire6pa sf(m.l n-) aa,naJOTCJI ycJIOBHeM s'bl. A = 0, A e gt(mln). 
~ aToro 'eo6~o,nl'!Mo oT®8KTOpl'I30B8T:&CJI oT reHepaTopa cyrrepCJie,na. 
B pa6oTax 6 •7 rrepexo.n OT reHepaTopoB. gl(mfn) OAa K reHepaTopaM 

se ( m.j n) P"s rrpe,n;IaraeTCJI B CJielJYIOilleM Bl'I,ne! 

PA._ QA _ c-A st:R.(Q) stz.(S)::m-11-. 
&'- 8 0 5 stiz. ( 3') 

(2. 7) 

8TOT rryT:& ,n;eJiaeT Cl'IHryJIJipHaM CJIY'iail: t'l'\. = n ' 'iTO l'I IIOHHTHO, IIOC-
ROJil>KY npH m. = n. e,IJ;l'IHH'ilia.R: MBTpHua I= J.iaJ(1,.,, I") He JIBJIJieTCSI reHe-
""'''"'""u f'VTTI:mf'..ITP.!TA! sill.. (I) = 0 . 0JIH8KO BMeCTO I MOJKHO HC-
~~~;OB8T~ ~Tp1uzy J =eli~ (f,.,,- D.), cynepCJie,n KOTopotl: HHKor.na He pa
BeH O,H noTOMY oHa Ha paBHHX c I npaBBx Mo~eT c'IHTST:&CJI reHepaTo
poM cynepCJie.n;a. (EoJiee Toro, MOlKHO no,no6paT:& 'iHCJIS a a b TaR, 
'l:T06a J: di~S (Q f..,, b t) 6aJia OpTOrQHaJI:&Ha BCBM M8TpHUBM p H llpH 

aToM stir. ( J) ::;. 0 ) • Tor.n;a 

A A A sk(O) ~~(p)-Q 
P := Q - J - .:;,vt. = . (2 7I) 

8 & 8 stz (J) ' • 

He JIBJIJieTCJI H,D;eaJIOM B 9£ (mIn. ) , HO HaM .nocTaTO'iHO, 'iTO 

se(mjn.) - l'I,neaJI: 

gf(mJn.) = se(m/n.)!i <J>. (2.8) 

ITpoBe,neM IIOCTpOeHHe 60Jiee KOHKpeTHO : 

gt(m) -t sf(m) : r~ :::: yi.j - s~ itt~T) ' st>z (I)= tlz(I) = 0 I 
I= (--!c.L?-) 

Q I 0 ' 

gf(n) -t se(n): K~ := S"'p - s~ ~~~' stn.(l<)=-t>z{K)==O I K. = (-9-l_ Q_\ 
0 I 1f: J' 

:! 



gi( i): EA _ .1. gi. + .1.. 3o( 

& - rn J n. p , s~(E)=O, £= (~_t_Ti _ _9- -) 
0 d . ./1 ' •n lln 

• <r. K,E > = sf.(m) c& r.t(n) E9 sl(1) = 'i9THM IIO,D;Mre6pa. (2.9) 

BOJI sl(rn/n,) = <I, K, E i V, W) . O'l'MBTHM, liTo IIPH TaKoM BH6ope E 

JAs = * s~ - ~ s.,f> • 

Hsy'D!M rro.ztpo6Hee reHepaTop E : 

(E",I]=(E,K]=O, (O'O) 
[e:,V]=(f-;k)V=t:.V, V=- --i~o-' (2. IO) 

[ E W] = - e W C.= .1.- ..L W =- 1~-llf-) 
1 1 n m ' \0 I 0 ° 

TaKHM o6pasoM, orrepaTop E sa.ztaeT Ha cynepaJire6pe s4= st(mln..) 
I'Pa.D:YB.POBKY : j E 

,.J = ...1 E9 ..J @ .J m>n: V 
,yr ..>'f-1. ~0 .511-+J. ' 

J4 o - 'ieTHM IIO,II;MI'e6 pa 1 

Jll~l = <W>, 
SJI.<i == <V> w 

( .IWI m<n VB W MeHJD)TC.fl MeC'l'aMH). 

,s;4H 

~0 

J_l. 

l.iOOTBeTcTBeHHo xopueBa.fl ,D;HarpaMMa s t ( m.l n.) ( rn * n.) "Tpexa'1'8JtHa". 

B OJIY'!86 m = n £- 0 H mpueBa.fl ,D;HarpaMMa "cXJioiiLIB8eTOJI" no 

xoop,II;HHaTe E 

• 

E 

.. Silo 

ilPH 8TOM COOTBeTCTBYDIIJ!e KOPHJI V J! W 
COBna.ztam , IIOKBJ!JI9TOJI .JtBYXI<paTHOe 

BHpo:&.l(9HB9 KOIESI, liTO li IIpliBO,II;HT I< 

BHpo:&.l(emm MeTJlH'lecmro TeHsopa KaPTaHa. 

Jbmei:Hoe IIpoCTpaHC'l'BO (E > IIJlH STOM 

CTaHOBll'l'OJI I-MBPHHM H,II;9MOM sf (m/m), 
J! ero Mom!O O'l'iflaKTOJlH30BaTl>, nepei,IJ;II K 

cynepaJire6pe 

,-J 

st(m/rn)= A(m-l/m-1)= se(mfm)/<E>. (2. II) 

0,II;H8KO ,II;eJiaTD 9TO COBepmeHHO He 06a:aaTeJIJ.HO ( T6M 60Jiee, liTO (E) 
BXO,II;II'f B st(rn/m) IIOJIYIIPRML!M CJiaraeMLIM, T.e. B03HB.Kae'l' IIJlH KOM

yYT8nJI]I HeKOTOJlHX reHepaTOpoB (<E'}c::: <{V, W})) li ~K'l'OJlH38~ II,PH

BeJia 6H I< H600XO,II;JIIYOCTB ~m.Itl!$nUipoBaT:& KOMiqT8TOPLt). 
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sUm lm) == <E> <£ Se(m/m.). (2. rri) 

HerrpoCTBSI aJire6 pa se ( m I m) Bee .lKe ,II;OCT8TO'ffi0 rrpocTa, '!T06bl 

MO.lKHO 6ano S~KTHBHO H3Y'I8T:& ee I!p9,II;CT8BJI9HRff 8H8JIOrH'ffiO rrpe,D;CT8B-

JI8HIDIM s~ (m In.). 

2.3. CTPYKTYP8 rrpe,II;cTaBJieHH! st(mjn) 

HBH!i! BH.II orrepaTopa E HS (2. 9): 
... . 4 ,.fl. ol 

E=~~x·a. +nLe~. (2.I2) 
~~· .t=~ 

MoHOM Q x:• 0 e .. ~- 6y,II;eM 0603H8'I8T:& I p; I""'>' pi €. N I 'II., € { 0' :1. J . 
06osHatmM TaK .lKe i: P• = P , z; v"' =- 'V . P + V = Q.. - cTe-

rreH:& o,D;Hopo,II;HocTH. 
1
Co6cTBeHHoe s~a'!eHHe E Ha lp•, -v .. ) : 

e=<P~.v"'l£/pi.,""V .. )::: ,kL;p,+f?;-v"' = r!i-Q -reV. (2.I3) 
l 

BosMo.lKHh!e 3Ha'!eHIDI \) - oT 0 .JJ:O ))~=min {n., Q}; 
6y,II;eM nOJiaraT:& .IWI onpe,II;eJieHHOCTK Q ~ n . Tor,II;a rrpe,II;cTaBJieHRff 

[ Q J aJire6pu se. (mIn) pas6HB8DTC.fl Ha n + i "STa.JK" no ocH E 

[Q]= 

Kall\I(blii "STa.JK" [ Q] y 8CTn IIPOH3B9,II;9HH8 

Q•Cm-•l rrpe,II;cTaBJieHRff [ Q- v] aJire6pu se(m) 
: ,-·;}"'f: H j\(V) (n) : 

/ I <.[QJ~ T.e. ~ = ffi[rTf.l) ® /\(vl(n)},<2.I4) 
~·o e J sf(..,ln) s (m 

me 

Q 

. y m-i 

dim [Q]y = en cm+Q-)1-t 

(2. I5) 

n 'V Y m-4. _ C m-n-t 
Ns- NF ::: L (-4) en Cm+Q-'V-1 - m-n -i +Q 

v'o 
II pH · m = n + 1 Ne- NF = 1 .IWI Bcex rrpe,II;cTaBJieHn! [Q ~ n]. 

CJiyqait Q ~ n HCCJie,D;yeTC.fl aHaJiorH'ffiO. IIp:m: sToM N 8 - NF = 
.J!-. v v m -1 C Q = LJH) C., Cm-li+Q-~ = m-rt-1+Q -TO JKe Bblpa.JKeHHe, liTO H B 

~·· rrepBOM CJIY'i89. IlpH m = n E. - 0, STami" I!p8,II;CT8BJI9HRff CXJIO-

IILIB810TOJI, orrepaTop E cTaHOBHTC.fl mmapHaHTOM rrpe,II;cTaBJieHRff, HyMe

PY.fl cTerreH:& O.IIHO.PO.IIHOCTH. ~.PMYJIH (2. I4, I5) no-rrpeJKHeMY HMeJOT cHJiy, 
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np:e:'ieM TenepL 
11 

-J "'I tt-l -Ne,- NF = L;(-1) C., Cn.-Q-v-1 - 0 
)l•o 

T.e. npe.I{CT8BJI6Hl!Ji[ LQ] cynepa.nre6ps se(mjm) cynepCHMMeTpwmH. 

HecHMMeTPlllffiHe npe.I{cTaBJieHJili:I ( B 'iSCTHOCTH, np:e:coe,nl!IHeHHoe) , Boo6!1le 

I'OBOPfl, He o6J:IaaHH 6HTL cynepcHMMeTPlllffiw.m. 

3. PeaJmaamm :e: npe.I{cTaBJieH:wr cynepaJire6ps .sf. (2.( i) 

3.I. I-R (KSHOH:H'iecKSR) peSJmaaUWR 

OnepaTops: X:~, x2, e; af, <>2, Ll • 

I'eaepaTops: E = t(xf of + x. az) .,. f}tJ. } KapTa.H: 

J3 =- f(x.-a~ -x.at) 

J.,. = xfo1, 

v+ = x,A, 
w ... ::. 9 '0:&.' 

KopHeBSR c:e:cTeMB: 

J_ = X2°t ' 

V_ = X2Ll' 

W_=-eot· 

CHMMeTpRlffiHe rrpe.I{cTaBJieHRH: 

N6 j = Q + i, 
[QJ __ .., 

L\aiJ -

J_ 

VL 

4e 
! 

.~ 

,Q+l2 

w.,. 

)F" ' -.., 

Jf' 

,!', I : I ' 

; : IQ ~ 

j3 

(3.I) 

(3.2) 

NF I ;::. Q' 
/[Q] : : l' ; : 

---l_LYL o ---L ~ ----j3 

~8MeHT8JI:bHOe rrpe.I{CTSBJieHRe: (Q = i) :: (2.j 1) ::. < X,,JC1; 9). 

~8MeHT8JI:bHOe npe.I{CTSBJieHRe: t2:T{) = < Cl,, Oai A). 
ITp:e:coe,nl!IHeHHoe npe.I{cTaBJieHRe: ( 21 1) ® ( 211) = ( 414) Ql (II o) , 

ORO B RBHOM BH,Il8 p88Jm30B8HO B KOHCTpyKUD. I'eH8p8TOpoB,CyMM8 -

llpm.IBJI t ITOCKOJILKY 6CT:b B03MOXHOCT:b BH6p8Tl> J = 'f1+i • 

CynepCHMMeTPK'iHHe npe.I{CTSBJieH:wr - ITOJIYITPfD&l8 C)')IMH: 

(Q 1 Ci [Q -Yd' L2:~~-r = 
Na=NF 

[a]~ [Q- VL]' = ~ 
6 

(3.3a) 

C3.:3cn 

( 

1 
,J 

ITOJIYITPflMOTS RBJIReTCR CJie.I{CTBReM HliJI:&rroTeHTHocT:e: He'ieTHHX reaepaTopoB, 

3.2. 2-R (K8HOH:H'i8CK8R) pe8Jm38UIR 

OnepaTops: e,,91 ,.lC; A,,A%,o. 

KopHeBSR .n;I'IarpaMMa: 

J3 = f (9fAt -8.z.d2.), 

E = f(9~~ + 92.1%) + x'3. 

CHMMeTpH...aHe npe.I{CTaBJieH:wr 

[Q> i J : 
Bee 01m aKB:HBaJieHTHH (2/2). 

~YH.I{8M6HTaJI:&H06 rrpe.I{CT8B
JI6HHe: 

p-!9.9, 

Jt191~J(Q-( 6, 

;JQ 

IZJ :: (11 2) = <.x; 84,91.); 

B,A. _, 

9& 9, 

\1 
~H.I{8M8HTaJI:bHOe: ~ ,.__., a 

~ = (i/2) = <q;LI,,t.z>: ~ 
A. A 

KaK :a B nepBol pe8JIJiaamm, 
2 

(-tl2) ®(~2) = (414')$(110). 

(3.4) 

&A, 

{ jJ 

KaK BH,II;HO, paaJm'iHHe peaJm38I.J;Hll O.I{HOI lii TOI Jte 8Jire6ps .I{SilT paSJill'i
HH8 C8M8ItCTB8 9JI8M8HT8pHliX ITp6,D;CTHHJJ.~.tULii. uwmu" ii.U..1.D~ ii_p<;A;:;"r&:D,;'i;;

HRI, no~aeMOe TeH3opHHM npoHaBe.I{eHReM :113 aJieMeHTapmcc, eoTecT

BeHHo t He 38Bl!CHT OT pe8.1Ilt38I.J;Hll, HO B p83Jili'DWX p88JIJI38nHIDC O,I{HO ll 

TO xe npe.I{cTaBJieHRe MOJteT m.~eTL pa3HHI ypoBeH:& CJIOJtHocm. Bs6op pea

Jmaamm ,D;OJilt8H MOTHBHpoBST:bCR OSMOl 38,I{a'iel, 

3.3. 3-R (H6K8HOHR'i80KSR) p88JIJI38Uifi 

OnepaTOPH 91 ,92 ; L\, , tJ.fl. - 'il!CTO <IJepr.moHHSR KOHCTPYKUIR· 

KaPTaHOBCKH6 I'eH6p8TOpH: 

J3 = f (9~~f -9zD.a), 

E ,.. r (61 -6.1 +9.t.Az). 
KopHeBSR ,D;HarpaMMa: 

E,IJ;HHCTB6HH06 aJI8M6HTap-

HOe npe.I{cTaBJieHRe: e.e. ; l{ t .,e,.c.c 
t 

(21~) = 1\(2) = <I) e,~i B.,e&>. 
At 

7 

(3.5) 

J~ 



4. IIpe.n;cTaBJieHRA: st(212) 
4, I. KaHOHK'r8CRa.R: peamt38UM 

OriepaTopu: x.,xl > ()1' Bz ; eli, Oz, L:..,L:.z. 

I'eHepaTOplil: I+ = r2 = X" ol } 
L -=. I~ =- xt at s€(2)& ' 

I~ "' f (x"a.- x'32) 

E = i ( x·a. +x'o. + e•L:., + e'Ll,), 

(4.1) 

V"'· 
' 

= e"a,, i = ~.2., K = K. 1 
,. t:l Ll~ } 

+ t
2 

1. s f(2.) , . . K = v = 9 4 , F • .~. _ x'... o(. = 1,2 
- " 1 . , vv ol. - L..lo(' . 

K .5 = ~ (e'll~- e~2) 

AJire6pa Sf ( 2) 1= , B OTJOAHe OT s€('2) 8 , HHJII>ITOT8HTH8 
1 

RaK 
accormaTKBHa.R: a.n:re6pa, xoT.R: oHa .1130MOp<iJHa RaK aJire6pa JIM (Harrp>r-
Mep, (K +)2 = 0, Tor.n;a KaK (L)f· # 0 ) • 3To rrpo.R:BJI.R:eTC.R: B 
CTPYKType 3JI8M8HT8PHiiiX rrpe.n;cTaBJieHd, KOTOplile HeCHMMeTpH'ffilil ITO OCJ'IM 

i~ l'.l kJ. 
KopHeBa.R: .n;HarpaMMa: 
KopHH V H W 

(4.2) 

KaK H IIOJIOJK8HO , BblpoJK.n;eHbi • 

h 

f"TnnJI't"\m,....'l'lrTl'TTTTn ~ ......... _ ..... _...,. ___ • ____ • 

~·-·-•--. J:'•4 .....,~...., .I..L,tJV"""V ..L ~.f.H.A.VJ:"l..XJ.Jl. • .:.f-• 
121 =:- (2.12.) - QJyH.n;8M8HT8Jil>HOe, IZI27 = (41~): 

f. i'l ~
k 

% 
)(, x. 

- -~ v, ~.~ 
x.• 

~.6, !1,11, 

!IJiaHapHocu Bcex mmrpaMM CB.R:SaHa c TeM, 'ITO paHr sU212) :::: 2 
!IO.R:BJieHHe TpeXCTpo'lelffiliiX .n;H8rpaMM CBSI38HO C Bblpollf,I(8HH8M I'eHepaTOpoB 

V H W , KO(pyH.n;aMeHTMl>HOe npe.n;cTaBJieHHe: 121 =<t>,,o,;Ll,,Ll,) =(W). 
KoHCTPYKUM npxcoe.n;HHeHHorc npe.n;cTaBJieHH.R: npo.n;eJiaHa B .R:BHOM B~e 
B ( 4, I) • Il.PH'leM ,....._, 

(212)®(2/2.)= (1/0} Q; (6/ &) ~ (110/ 
(E' > ad5t{212) < J > 
~ 

ac:l se (2/2) 
Terrepl> yxe Bee cyMMH - ITOJIYITPffMiile, RaK aTo rrpe.n;cRasliiB8Jlocl> B 
pas.n;.2. 

8 

( 4.3) 

4.2. TeasoPHUe rrpoxsBe.n;eHH.R: rrpe.n;cTaBJieHHI 

Pas6epeM ~ npHMepa npol'.lsBe.n;eHxe 

( 212 >x ® ( 21 2 )y = l2Jx ~ I2J_y = I2Ja e j1 • 
BBe.n;eM 2 Ha6opa onepaTopoB: (.Xt, 61,..) U ( !:Ji. I 9 ... ) 

7 
L,ol d,2, 

I'eH9p8TOplil: I+ = )(, a~. + Y• ~ a T • .n;. 

/9\ 
(2/2), = Y-.~-y1 \ .. / 

Va. 

(2/2).x = 
6lf 

·(!?·· 
{lC,,9,..) ® <Yj·?~>>::: fsym.J @ [antis,ymJ, 

x%p,+e,y'1 • .. ~p ... 9,y.s 

fs~rn]=W: (414)= / ~ ~" 
.X1Y1 - Jt,!/1 + .X, ':It - J. Y1 ' \ ;;:-9~ / 

.x. ~1 + Gtj... - .XI~+ e..:;, 

(an~s~M)= ~ ~(414f = 

G.s ?i 

~~-( / )rs.,, 
1 

.X& - .Xoz.Y1 1 49,,.,_ -1- fh 9<~ ~ 

''"- 61.y, 1 .. , .. 8,§, 

~/ 
9a. ?a. 

9 

(4. 4) 



CyMMa B (4.4) - IIPfiM8H 1 'ITO IIpoBepR.:eTM JIIDlii> IIpR:MHM B!:l'DICJI9HJI9M. 

B TeHaopax BRcmero paHra onepaTopR noBI:lill8~e R no~~e MOryT 

Y16.9 R8M9HSIT:b Tl!.ll CM91118HHOli CRMMSTPJm , 'ITO IIpRBO;nHT K IlOJIYIIPf!MIDII CYM

MaM B T9H30pHOM npoR8Be~eHRR. 3aM9TRM 1 'ITO B anre6pe OK88aHOC:b 2 H9-

3KBRBan9HTHHX rrpe~CT8Bn9HEH 0~8KOB~li p88¥ePHOCTR. OTO - 06~ ~KT, 

~M CJie~cTBneM cRMMeTpRR x' - e• • ,... 
4.3. HeKBHOHR'!ecKaH peannaaUKR st(212) 

9Ta peannaaUKR rro~o6Ho (3.3)-(3.5) TOEa ~cTo WSPMROHHaH. 

OrrepaTopR: () .:1 oi:::..i. ... f. 
Ue~. J ot , 

I'eHepaTOp!:l: p"'F':= 9r..: .t.~fi>J- 0(4)= st(2)fll se(z.) - 'leTHM rro~aJire6pa, 

} - 8 H9'I9THHX reHepaTOpoB. 

v. : == " ... "-'o< 

Wp === E.a~.~lf eAJ~ f:JK 

.AJireelpa reHepaTOpoB COOTB9TCTByeT KOPHSBOit ,nHarpaMMe (4.2) 1 T.e. 

Sl (2.12.). E.z(mlCTBeHHoe 3JieM9HTapHoe rrpe~CTaBneHRe - A (4), paa-

MepHocTR ( 8/8) • KoMIIOHSHT!:l (\M (it )R /\''") ( .V) OTIIISIJJIJDOTCJI IIOJIYIIPf!MIDII 

o6paSOM1 KaK B (4.3): 

(81&) = (iiD)G: (6"}8) Ci (1}0). 

!\ r 4 J /\'•1 /1111
€!1 ;fkAw II 141 

9Ta peaJIRS8UKff Hey~06HO BOCIIpoRSBO;nHT Ilpe~CT8BJI9HJIH MaJIHX pasMepHOC

TeA, HO S8TO Cl!:lCTpo (sa ManOa 'DICJIO COMHOJmTeJieit) ~OCTRraeT npe~

CT8BJI9HJI! ClOJibiDHX p8SM9pHOCT9it, 

3a!t.mo'leHHa 

B HSCTQRmeit paelOTe HS OCHOBe K8HOHK'I9CKOA peaJIRS8UKR 6HnR HCCJI9-

~0B8H!:l CTPYKTYPI:l cynepaJireelp gt(mln.) H sf.(mln), B 'lacT-

HOCTH se ( 2.f t) R se ( 2.f2), a TaRllte RX IIpe~CTaBJieHJIH R ~OCTHrHY
T8 HCHOCT:b B IIOHHMSHml 8TRX BOIIpoCOB. IlOKaSaHO T8Kllt9 1 'ITO p83Jill'IHI:l9 

peaJIHsamm cynepaJireelp npRBO.l1liT K pa3Jlll'lHiiiM MeMSHTapHRM npe~cTaB

JieHRHM, 8 SH8'IRT,BH60p KOHKpeTHOit peanHS8UHH ~OJIT6.9H 6RT:b MOTRBHpo

BaH @!SK'I9CKOI IIOCTaHOBKOli 38.D;S'DI. IlOCKOJI:bK,Y OimCaHH!:le aJireelpH COOT

B9TCTBYJJT Bee Clo.nee nmpoKORCIIOJILSYeMHM B @!sHKe cyneprpyiiiiaM U(mln), 
S U ( m In. ) , oel.nacTL npRMSHeHWI IIOJIY'leHHI:lX pesyJII.TaToB Mo:ateT 6HTL 

BSC:bMS IIIHpoKa. B paelOTe OTM9'19H!:l T8Kllt9 TOHKOCTH 1 XSpaKTepH!:le ,nJISI 

cynepCJIY'IM (IIOJIYIIPffMHS cyMMH, H93KBHBSJI9HTHH9 O~OMepHHe npe~CTSBJie

HRH H T.n.), KOTOp!i9 B paSBRBSeMOit CX9M9 HMSDT fiCHHl aJireelpaK'IeCKRit 

CMHCJI. 

Ill 

B 88~'I9HH9 XOTSJIOC:b 61:l II06Jiaro~aPHTI. B.H. IlepByWHHa 38 IIOC

T8HOBK,Y s~a'DI, .n.B. BOJIKoBa, B.H. TKa'la, B.A. Copoey sa IIOJiesHHe 

o6cylK,ll;eHRH. 
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Kyp,IUIKOB A.B. 
Cynepanre6pbJ gl(mln) H sl(mln) H HX 
npe,o;cTaBJieHH.R 

5-88-376 

C e,IUIHOH TOqKH 3peHHH, OCHOBaHHOH Ha KaHOHHqecKOH pea
RH3a~HH, paccMaTpHBaroTCH cynepanre6phl gl(mln) H sl(mln) 
KaK npH.m F n, TaK H npH m = n H CTpOHTCH HX npe,o;cTaane
HHH. Ha ocHoBe o6~eH cxeMbJ no,o;po6Ho HCcne,o;oaaHhl cynep
anre6phl sl(21I) H sl(212). 

Pa6oTa BbmonHeHa a Jla6opaTopHH TeopeTHqecKoH !IJH3HKH 
OIDIH. 

OpenpiDIT 06Tte,IUIHeiDioro IDICTHT)'Til R,llepHWX accneAOBaHHii. ,lly611a 1988 

llepeao,o; O.C.BHHOrpa,o;oBOH 

Kurdikov A.B. 
gl(mln) and sl(mln) Superalgebras and 
Their Representations 

5-88-376 

From general point of view on the canonical realiza
tion gl(mln) and sl(mln) superalgebras are considered 
both in case of m F n and at m = n. Their representa
tions are constructed. Superalgebras sl(21I) and sl(212) 
are studied in detail using a general scheme • 

The investigation has been performed at the Laborato
ry of Theoretical Physics, JINR. 
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