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SGAKTOPU3ALLUA MPOEKIUOHHDbIX ONMEPATOPOB IOHTA
CUMMETPHUYECKHUX TPYII

A. A. IOmuc

(IMoctynumo 29.V.1970)

I1poeKnuOHHblE ONEpPaTopbl NpPeNCTaBJEHAH IPYNMbl S, NPHBEJIEHHBIX OTHOCH-
TEJbHO LeNouku moarpynm S,2S,_ 1> ... > S, BeIpaXeHbl B BUAE Npou3BeeHHH
B3aHMHO [1€PECTaHOBOUHBIX ONepaTopoB (ry€+Dy) (i<k=1, 2, ...,n), rie &€ — enu-
HUYHBIH 3JEMeHT rpynnsl u D, — cymMa Tpancnosuuuit (kp) ¢ p<k. BemiecrseHHbIE
yucia ry TPUHHMAIOT 3HAUEHHs, 3aBHCSLIHE OT CTaHJapTHOH TaGJULbI, 3ajalome
NPOEKIHOHHBbIA OMepaTop.

1. TTonyuenuble B pa6oTe [1] BoipaxkeHusl AJsi ONEPATOPOB IOnra oxkasaJjuch
TI0JIE3HBIMH TIPY PELIEHHH 3aJa4, CBOASIIMXCS K OTBICKAHHIO MAaTPHYHBIX 3JIEMEH-
TOB Pa3/IHYHBLIX OIEpPaTopoB TPYMNIIOBOK aJreOphl B KOCO-TPEACTABICHHAX (skew
representations [2]) cummerpuueckux rpynn [3, 4, 5]. Beipaxenue /s 0nepaTopos

D, (elsle)s (1)

SESh

((e | s | o) — MaTpUUHBIl 3JIeMEHT TPYMIOBOTO 3JIEMEHTa § B npeJCTaBJIeHUH ),
caenyiomee u3 pesyabratos (3.30) u (4.16) paboret [1]*, cnpasefivBso AJst J11000-
To KOCO-TNpeJiCTaBJeHusi Fpynnl S,. HenpusoauMoe ke OpTOroHa/IbHOE MPEACTaB-
JIeHWEe CUMMeTPHUYECKOH TPYIbl, NMPHBEJEHHOE OTHOCHTENBHO HENOUYKH MOATrPY I
S,>8,.128,-2> ... DS, SABJIAETCA YACTHHIM ciy4aeM KOCO-IIpe/JCTaBJIEHHS.
[To5TOMY MOXKHO HAJeATbCS, UTO CYIIECTBYET BBIpaXKeHHE JJIi ONepaTopos (1),
VUHTHIBAIOIIEE ClENHHKY 3TOTO BAXKHOTO YaCTHOTO CJydast KOCO-NIPeACTaBJICHHS.
B ciyuae HENMpUBOAUMOTO MNPENCTABJEHHS POJb HHJIEKCOB P, o', HyMepyIo-
mux 6asuc IpeacTaBJIEHHS, urpe{ior CTaHJapTHbIE TaGJIHIbL ONHOH H TOH XKe
cxemnl IOura A [6, 7, 8]. Huxke nosyueHbl BbIpa)kKeHHsl AJisl ONEPaTOpoB IOnra
O,,, T.e., ONEPaToOPOB, OTJIHUYAIOIUXCS OT (1) npucytcTBHeM MHOXHTeNs fi/n!,

* Hmetomuecs B ctaTbe [1] KOppekTypHble OMIMOKH HCIpaBJIeHB B mOC/ejHeM IYHKTE Ha-
CTOSIIIeH 3aMeTKH.
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rie f, — Pa3MepHOCTb HeNPHUBOJAMMOTIO npefcrasJiennss A. Ilpy 5TOM NMPOEKIHOH-
guie onepartopsl O, (IPHMHTHBHbIE MIEMIOTEHTH) (aKTOPH30BaHB B BHAE, CO-
ZepaKaIeM TOJNBKO MOAKJACCH TPy S, OTHOCUTEJBHO MOATPYNI Sy_1 (k=
=23, ..., n), COCTOslIIHE HU3 tpancnosuuuit (kp) ¢ p<k. Jlns HeauaroHaJsb-

HbIx omepartopoB IOHra mnpejsaraeTcsi BbIpAXKEHHE, cJelyIiollee U3 H3BECTHOTO
cooTHouenus [7]

Opp’;-:(P!S|p’)‘1 Opp S Op’p' ((PIS| P')#O) . (2)

OTMeTHM, 4TO JJs1 MPOEKLHOHHBIX OTEPaTOpoOB

gh= Z O,
PEA
neHTpa TPYMNIOBOi anreGpsl S, yJo6HBIE BbIpaKEHHS! B (PAaKTOPH3OBAHHOM BH/IE,
COZEpIKAIIEM TOJIBKO CYMMEI 3/IEMEHTOB LUKJIMUECKHX KJIaCCOB T'PYyINIbBI, MOJY-
uyensl Kpamepom [9].
2. Tlyctb py U pif — CTaHAAPTHBIE ta6auipl cxeM IOHra cOOTBETCTBEHHO M3
k u k+1 KJIeToK, PacloJIoXKeH|e NepBbiX k Yicell B KOTOPBIX COBNAAAET C HX pac-
npejeieHHeM B CTaHJAPTHON TabJIUIE = Q,; Xk (¢) — pasHOCTb HOMEPOB CTOJIO-
[a ¥ CTPOKH KJETKH C uicjIoM k B cTaHJapTHOH TabJHIe ;A i (p) — cXeMa IOnra,
rnoJydaemast u3 A OTGpacChBaHHEM KJETOK, 3aHAMAaeMbIX B @ ypcJaamu r> k.

IokaxeM, 4TO

O = I—I l—l Di—xk (pi) © ) (3)
k=2 +

xk (0) =Xk (7_1)

Pr—1
(p,'f_laéok)
rjae

D= Z (kp)

p<k

U & — eJVUHHYHBbIA 3JIEMEHT T'PYIIbL.

' PaccMaTpHBaeMble HAMH HENPUBOAMMBIE MPEACTABJICHHS rpynnel S, npuse-
JleHBl OTHOCHTEJIBHO JII060H U3 OATPYNI Sy (k< n), u umento cxema fOura X (p)
yKasblBaeT, N0 KAKOMY HENPHBOJAMMOMY npeICTaBJIeHH IO [PeodpasyeTcs OasucHast
byuHKuMs, 3aJaBaeMast éTaHAaQTHoﬁ ta6nuueit p [6, 8]. IToaToMy MaTpuua CyM-
Mbl Cp 3JIEMEHTOB oTpeie/IeHHOTO KJacca () Tpymsl S, (k=2,3, ..., n) quaro-
"aJsbHa, ¥ [6, 7, 8]

Ak (@)
k ( h

_ Ko T8
(pl1xCalp)= e (4)
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rie hg — YHCJIO 3JIEMEHTOB KJjacca (B) rpynmet Sy H sz () — xapakTep 3TOTO

Kjacca B HENPHBOJAMMOM IIPEACTaBJIEHHH Ay (p). HMasa kmacca (B)=(2) (1)x-?
umeeM ([8], paserctso (7—76)):

Ak (0) k

X k—2h k—2 1 ;
@02 @ = Z Y ) (7\,“ (o) + 1)— z i () ()
r=1

S @

r=1

rae A, (p) — AJIHHA 7-TOI CTPOKH CXEMBI fOnra A ().
Tak kKak

D= kC(2) k-2 k—1C(2) (k-3

To o6o3Hauasi uepe3 r’ HOMEp CTPOKH, B KOTOPO# B Ay (p) HAXOJUTCA UHCJIO k, n3
(4) u (5) mosyyaeM:

(0 | Dl p)=Nr (p) =1 =Xk (p)- - (6)

Koa(huiyeHTsl pa3/ioKeHns T1060TO 3JeMeHTa TPYINoBOi anreSpsl IO Orne-
partopaM IOHTa paBHBEI COOTBETCTBYIOIHM MATPHUHBIM 3JIEMEHTaM pasJjiaraeMoro
ssnemenTa [7]. B wacTHOCTH:

»

I)k= Z Xk (P’) Op'p' (7)

pr

e= Z O, 0s (8)
o

rje CyMMHDOBaHHE BEJETCSA IO CTaHAapTHHIM raGmuuaM eex cxeM IOnra. Iloga-

crasass (7) u (8) B BeIpaXKeHHe HA npasofl CTOPOHE PaBEeHCTBA (3) u yuuThIBad,
yto [7]

op’p"op”’p" = 89'9'09"9"
noJyyaeM:

In—l n Dr—xk (P_1) € _
k=2 o+

@) =Xk ()

Pk—1
g1 #eK)
n . . ‘x\ ( N N «
% (") =Xk (Pg—1)
= Z n n x ( )__x ( + ) OP'P" (9)
Pk —1 )

(P]j__l #0k)
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Koa¢duuuent B GpurypHeix cko6kax B (9) papeH eluHHIe AM51 p’ =p H, KaK JIETKO
BUJETb, HYJIIO B NMPOTHBHOM Cay4ae. [1eACTBUTENBHO, MYCTb p)_;=p,_;, OMHAKO
P; # @+ TOTJA o}, PaBeH OJHOMY U3 p;f ;#p,, H B UHC/JHUTE]E HMEETCS MHOMKUTED

(x, (") —x, (p;"_l))=0. Pasencreo (3) mokasaHo.

3. Dy SIBIAETCS CYMMOH 3JIEMEHTOB OJHOTO M3 mMojkjaccoB [10] rpymmel S
OTHOCHTEJbHO NOATPYMNb Sy ;. COOTBETCTBEHHO, BCE MHOXKHTEJNH B (DAKTODH-
30BaHHOM BhIpaxkeHHH (3) B3aHMHO INepPeCcTaHOBOYHHI.

Tak Kak J1060€ TpejCTaBJIeHHEe SKBHBAJIEHTHO NPSAMOH CyMMe HelPHBOIHMbIX
MpeJiCTaBJIeHHH, COOCTBEHHblE 3HAUEHHS! B3aHMHO I1€PECTAHOBOUYHBIX ONEPaTOPOB
D; B /11060M NpPEACTABJIEHAN PaBHbI BO3MOXKHBIM 3HAYEHUSAM Xy (). OJHOBpeMeH-
Hast JuaroHa/nusaunusi omnepatopoB D, (k=2, 3, ..., n) OpUBOMUT K HAXO0XKIECHHUIO
HX coGcTBeHHBIX QyHKIuME '), XapakTepusyomuxcsi o OTHOLIEHHIO K IPeoGpaso-
BaHHSIM IPYNINEl S, U €e NOATPYNN Sy (k <7n) HEIPUBOAUMBIMHA TPaHCcHOPMAILHOH-
HBIMH CBOHCTBaMH, 3a/|dBa€MBLIMH COOTBETCTBYIONIEH CTaHIAPTHOH TabJuueil p.
eficTBuTenbHoO, U3 (3) caexyer:

o,.Y,=Y,.

TP

OrMeTuM elme, 4To, Kak 3TO cjexyeT u3 (3),

_ +
O, = OPn—l ®n—1 I—[ Dn=n Bn1) © , (10)
p;,"_l Xn (@) — Xn (P,T_l)
(p;ll._17’-‘9)

rae O,, _, o,_, — NPOEKUHOHHBIA ONepaTOP NOATPYNIEl S, ;.
4. Ilyctb o (pp’) — nepecraHoBKa, IepeBojsimasl CTAHAAPTHYIO TaGauLy o’
B p. 13 paBencrsa (4.16) pa6otsi [1] caenyer, uto

1 : 3
— 2 N
(o} ! ’)= I_I < ’ ’ 2) . ll
(PI (PP)IP X5 (p7) —xr (p") ( )
s>r

o (s)<o(r)
3Jecb npousBelieHHe B3SITO [0 TEM IapaM YHCeN §>7, BMECTO KOTOPHIX IepecTa-
HOBKOH @ (pp’) MojcTaBJIsieMble COOTBETCTBEHHO UHCJ/Ia 6 (5) H & (r) yIOBIETBOPSI-
IOT HEPABEHCTBO ¢ (s) <o (r). Binencraue crangapTHocTH Tabaum p U p’, MATPUY-
Hbli 2J1eMedT (11) He MoxkeT GhITb paBHLIM HYyJ10. [TOACTABIASA B COOTHOLIEHHE

1 1 ,
- ] ',

s>r
c(s)<ao(r)
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TOJI y4eHHOE U3 PABEHCTBA (2), BhIPaXKeHH sl IPOEKIHOHHBIX oTepatopos O, ¥ O,
caepyomye U3 (3), nojyuaeM COOTBETCTBYIOIIEE BhIpaxkeHHE /s HeJHaTOHaJb-
HbIX onepaTtopoB IOHra.

5. B cratbio [1] npockosb3Hy/MH OMIMGKH KOPPEKTYPHOTO XapakTepa (B TOM
yycJsie U no BUHe aBTopa). Mcnpapasem ux: 1) B 15-Toii cTpoke cTp. 166 BMec-
T0 E, fosxHO Oblb I,; 2) B 16-TOlt cTpoke cTp. 167 mponyuieH MmokasaTesb cTe-
neHu —1 y BolpaxkeHHsl B NPAMBIX CKOOKax; 3) B 4-Toit cTpoke ctp. 170 BMecTO
(us (p) —1) mosKHO OBITh (U (p) +1); 4) B paBencTse (3.5) BMecTo D¥ — D?; 5) B pa-
BeHcTBe (3.7) BMeCTo nepBoro 3Haka X JoJnkHO 6wtk I1; 6) B 20-TOM cTpoke cTp.
172 BMecTO 4 HoJKHO ObITE | ; 7) B paBeHctse (3.30) BMecTO X,—>v, (p)—1u, (p)
JOJIKHO OBITh X—>v; () — g (p); 8) B 17-T0k cTpoKe cTp. 176 JOMKHO OBITE I, (005
u I;; 9) B paBenctse (4.6) Hajg D Ge3 uepTOuKM NponyimeH 3HaK A ; 10) B Tperbeit
cTpoke cTp. 177 Haj D nponyiueHsl 4epTouku; 11) B npuMepe Kk papeHCTBY (4.16)
nponyiieHa nepectaHoBka o (p’p)=(24) (365); 12) B pasencrsax (2.14) u (2.17)
BMecTo p=i+1 pomxHo GbiTh p>i+1; 13) Bo BTOpO#H cTpoke paseHcTBa (3.26)
BMeCTO NepBoro n! J0J:KHO ObITh k!.

HMHCTATYT QU3HKH ¥ MaTeMaTHKH
Akapgemun Hayk Jlutosckoit CCP
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SIMETRINIU GRUPIU PROJEKCINIY JUNGO OPERATORIU
FAKTORIZACIJA .

A. A. Jucys
Reziumé

Surasta faktorizuota iSraiSka S, grupés neredukuotiniy atvaizdy, redukuoty atZvilgiu pogru-
piu sekos Sp>S,_,... DS}, projekciniams operatoriams. Kiekvienas i sandauga ieinanCiy opera-
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