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RFEHETIE, T2 PUTENHERD 1 DTHD G Bl a v SafrzEfz2E 0 BV, UG
BHEEIZBE U TR WEE %2 £ DM ZHFIAORER 2 BN T 5. & <IZ, 6 IRTTERE DI 2%k % H
Wi, BEOAY FOY—RERZAVAEERO 2 D20 BT 5. ARMORNER, [9] DRE
SO RGN

1 T FRZEfE

dn (n > 2) WL —< Y ERIK (M, g) 12DWT, #HTM O HC¥ERBE EndTM © 3 KILH
NERQ TREWT-THOMEET L &, (M,g,Q) 2T — I —%kkE 3.

(1) & zec MIZNLT, v OEHEELTERINE Q DRFFES {I,J, K} TIREZH-T 300 E
Y5,

IP=J’=K’=-1d, I[J=-JI=K, JK=-KJ=1, KI=-IK=1.

(2) FED z e M,I € Qu, X,Y € TuM IZDWT
g(I(X),Y) +g(X,I(Y)) =0.

(3) Q Ix g1z &2V —< Iz B L CEAT.

WU T — T —%kkik (M, g,Q) LT, Q={AecQ; A’=—-Id} IZ M LD S? ir 755,
Q% MODYARAR—ZEHE WS, QIFERLHIKIZRLZEPMoNTEH Y, & JITEREE
EREEO 8], )y FHEN 0 THRVETET — 7 —SRAKT, SFREMIC A 5 b 0 % P e SO Fge
fEwvd., Mo FRZEmIE Wolf iz &k b I hTE D, & IZBE I > 87 b RIPUSLECT FRZE
G/K 3 TFD LSz hTnsg [12].

G K dim M G K dim M
Spin+1) | Sp(1) x Sp(n) | 4n(n >2) | Gy 50(4) 8
SUn+2) | SU@2) xU(n)) | 4n(n>2) | Fy | (Sp(1) x 5p(3))/Zs 28

SO(7) SO(4) x SO(3) 12 Es | (Sp(1) x SU(6))/Z 40
SO(n+4) | SO4)xSO(n) | 4n(n>3) | E7 | (Sp(1) x Spin(12))/Z 64
By | (Sp() x En)jZ, | 112

x1 BE a2~ b BIpuSeEO FRZE
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AWTIE, 287 MEEBNHERTH S G a8y Fx#ER Ge/SO(4) 2l EIF, *%
DI SRR DOV TG ICB T 2B BN TS, DD, WILET — 5 —ZRIKD I % Bk
KON ZEITD. M 20587 — 5 — %k U, N 228K (dimN < dim M), f: N - M %
FDAAL TS, Q% fILEDQOIIEELKLTE. ZOXE, ffFQOUMKIT, £z N
R UT I(df(TN)) C df (ToN) 27235 DWMEET DL &, f 2 EREZIOAALND. [% f
DEfEHEEL WS, QT ={Jcf'Q; IJ=—-JI} BE, QPRI NDS hens Zok
&, FEO e N,JeQLizonwT df(TuN) L J(df(T.N)) B0 i2or &, f22EHKIZDAA
WS, fReERTHINE, BEERE T XA THL ZEBHSTWS [11].

BET )L I — M ERRRDBEEER D ZED T Fu Y — 2 LT, CREDEMEIEFIET 5. H 21
TUI—-MERAE L, UC H 280%MA2 35, [ % HOMEREEL TS, Zorx, UL
DER V,W CREWM-THOWMEET 52 &, U % H O CR HHEHIA IR [1].

V+W=TU, VLW, I(V)CV, I(W)cC (TU)".

=720, (TU): % U OFERE T 2. CRBHSHADIMGI L U TEBIEAEIT 5N 5.
BETIV I — MERRRD CR EDZRMAZE TTIZ L, WU —F — 20K M 12H 1) 283513
ADTFUY—%EZTN, N 2SR L, f:N - MZRZDAARL TS, Z0LE, f*Q DY)
Wi I BEXON EOEHNE V,W TRERKEZTEOWEETLLE, f % CRIZODAARLIERZ LIT
T5.

V+W =TN, df(V) Ldf(W), I(df(V)) C df(V), I(df(W)) C (df(TN))*.
X517, FEOz e NBEXOJ e QL izowT, TN o4%er V,;, W, T
Vi+ Wy =TN, df(Vy) Ldf(Wy), I(df(Vy)) C df(Vy), I(df (W) C (df (TN))*.

Zii7zL, E512dimVy Az e N,J € QL DM [izko\we &, f %24 CRIZDAALITR
Tt T A, MEEZDIAAIE CRIZDAATH Y, £EFZRIDRAMIE CRIZDIAAMIIE STV
%, W — 7 — S RMAOERBEE X, Q OHIRKADYIM A EFIET 2 LIZRS R\, CR
DERARIT I D L ATER S 72\,

ARETIE, G287 MFRZER Ga/SO(4) ~DEEHRIZDAAB LOE CR ZDIAADH %
BNss.

2 AT S ATV EERK

€0, e BHELT D 8 MENRT MVEM O = 37 Re; 12, ROEIICHEEDED D
EATLHEMER, ¢ ZROBMITE UHIZ 1 23T, 610, 1 < i #5 <7120 T
e = —1l,eiej = —eje; 2 U, DMAIZHZTEDLT S, e,e; OBIZOVWTI, KR=VYH 1D
FEEBLIOMHIZE>TEDS. HlxiE, eres =e3,e4e1 = —e5. 51T, ImO = ZZ=1 Re; &6
<o ATHIZDWT [13] BFEL V. —#IZ, /i O TREGRIVH D Lz nwZ e PohTwn
%. FE,

ei(eser) = eres = —ea, (ereq)er = eser = e

LB, LULRNS, Rer + Rex + Reg REDK 1 OFEMPHLIZHE 3 DD e; 2HITLDIR
S5NTWD 3RTTHAEMITBNTIE, AP Lo TWD. FEEADE D LD 3 IRIeis 222 [H]
V C ImO ZFEAHEAZER 2 Wy, ImO OFEAEHED R 2RI L o RAZHAN T T A< v Sk
REWER (7). AEHEHTE, AN I AT v Ekk%E Ge(0) L3l7.
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1 SStE DR

AT O OFEECFAE f T, flzy) = f(@)f(y) (z,y € 0) 257235 D% O O H AR &
J. 2T, O DECAMAKIC L BHEHINMI L NI M) —HEG V0D, =3  2ie; €0
DWW, s OHBE T2 T =20~ 3.1 2ie; CEDEDSD. g€ Ga IZ2WVT, eo = 1 HHD ML
TTHBIed5, g1)=1ThY g(z) =g9(z) (z € 0) 822N 5. THO ITBWT,
WRE(, ) % (2,y) = 2@ +yZ) KEDEDS. <IT, o=31_ mies,y =Y 1_oyies CELT
(z,y) = Zzzoxiyi THd. TDLE, £ge G Z2VWT (gz,9y) = (z,y) (z,y € 0) 1T,
g(Im0) C ImOQ TH2BIZ h b Go C SO(7) &hd. &<IZ, s0(7) D 14 5L —FHAERT, RO
BIIZEDIESNDZEDN, G DV —BELHZTVWS.
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72720, v ERIEA+u+r=0%7=3&L, ZEHORFITIX OB ASTVWEHD LT 5 [13].

Gy WO DHAREHTHEZ Lh S, ge G2,V € Gu(0) 22T g(V) € Gu(0) &7, G»
P Gu(O) ITEHLTWS. &<z, ZOFAEREBNTHD, Gu(0) = G2/SO4) L7535, Zh
b, MEWNT IAT VLKL G BLa YNy MEFRERIICR S, &V e Gu(0) (281} 2 s
X, VICET2EMIZEER SN, £72, G3(R7) 2 R ® 3TN EMEKICL2ES T A
TUERRIRE TUE, HRIC Gr(0) C G3(RT) 2 AEEEH, Gu(0) 1% Ga(RT) OEHIHIANE S %
PRAKIZ o T 5.

3 6RITHKE S LAY T AT VSR

PAF, 6 XkuEkfiZ ImO OHMMERETHH LT 5. $74bb, $%={rcImO; (r,z)=1}. %
re€ St izonT, T8 ={y cImO; (2,9) =0} &&%b. £ZAT, a,b,ccImO IZDVTKRAH
BN DZ RIS NT VWS,

a(ab) = (aa)b, (ab,ac) = (b,c).



¥/, freStizonTai=—-12%%. Zhi&y, SC LD (1,1) FoVYN T EZHUTDOESITE
HIUE, J IS¢ OMEREMIE L 5.

Jo : TuS® = T0,8°% ; y s zy.

J AR S RN ERHSNTH Y, (S°,J) JHEEHLs Lk TH L. o1z, (, ) & S°
ZHIRLTELNE Y —< VitB2A LB TET Y, (S5, J,(, ) 3TV I — N kAL 2 5.
S DHETIL I — MEEDP S EBSNDUDEIRIKD 2 5 A ZBNT 5. HHZHIA N c S% 2o
WTC, %2 NIZHUTJ(TeN) C TN DO 2e &, N 2BERHAZHAL VS . HEE
WALBIKIZDOWTI, ZOWEBBT 21085 ZLBHSNT NS [6]. £72, BEREHHSHA
1 S DRUNBAERATH D, LI, FEDIVRZ M) =< VEIIZ, SC OREERD SIS
ULTHEETE2ZeDHONT VWS 2. %72, SN EMAL Cc SCi1z2wT, Koz e LizD
WTC J(T,L) L T, LK DLE, L5750 IaRSkikens. 5250 aifn %k
1kt SC DRUNEDZRIKIZ D Z 2 DHISNT WD, X512, BHEZEEN Sk 527502k
DERRDT I =2 LT, CREDEHKREERT DI LN TES.

Enoyoshi-Tsukada 512X 0 S¢ D5 275 v a NS AL KGN T A<V kKD ER A
RENTWD., STV aNEIEL C SS12oWT, &z e LIzLT (TLL): c T8 ¢
ImO PHEG KD ERNZ 25, TIT, ROHIAE/REZERD.

ér L — Gu(0) ; z— (TuL)".
ZOH Y AEMIZE LT, Enoyoshi-Tsukada (ZIRDFER % 157-.

T 3.1. [5] ¢ RFANEETH 5.

ZOREREZIIT, S DXTDOMOIA LD 2 S5 AL TS, ¢ CHELLAZBWEE 2
T2 H D ABBOMBEPE S NS, AR T, BHERESLHAS K0 3 kot CR #i9 Z kB
LT, TOX5RA7 AEHEOHEEIZE Y AT,

N % S° OBPERHD SRk T 5. S° OBHEHRME J OEHD S, Ko e N DWT 2(TN) C
TN 275, —f#iZ,a,b,c € ImO (a,b,c # 0) IZDWVT, a,b,c BEWIZHER L THD a(Rb+Rc) C
Rb + Re THNIK, Ra + Rb + Re iZFEAMAZER L 05 Z e PHIShTWS. ZOMES X0
dim N =2TH2Z 295, Rr+ TN & ImQ OFEEIHSZEENC R DT, IROH Y A E4%EE
AL ENTES.

¢c : N—)GH(@) ; x+— Re +T,N.

LI5T, R" ORMEKE EOHWD LA L (dimL =1 <n—1) 20T, #TRAEHN —
Gi+1(R") ; 2+ Rz + T, L % Obata ®IRME A Y ABMHEEL WS, 72720, Gaa(R™) i, RO 1+1
RITCHS D M RIKIZ K D ET I AR VLKA T4, L. S 8" NS S EMETH N
IZ, Obata OEKEH 7 ABMUEHRI BRI 5 Z L HBHISNTWS. Gu(0) C Gs(RT) 232K
MRS HARTH D Z L, BIOBERED LD SC OMNED LRI TH D Z 2 h 5 ¢ DFHF
GRIZIRDZ DD, iz, ¢ O Gu(0) OMEkEEIZBET 2HEEEZHAXR, LioFEmE &0
T TIRDERZEET-.

T 3.2. [9] po BHHBETHY, BORAATHNIILEETDARITLRS.

X512, NCS® %30t CRUNEZHIKL TS, DL &, N LOENE V,W CiREHZT

LEDOPFIET .
V4+W=TN, VLW, JV)CV, JW)c (TN)™*.

ZorE, dmV =2,dmW =12%%. JV)CV THBILhd, ZOBEITLKDN I RE

BEZADZENTED.
ocr @ N — Gu(0); z— Rx +V,.



dcr DWBEZHFNTZL 22, Gu(0) OVUTLHHBIEIZEL TIRO Z LR35 o 7z,

T 3.3. 9] por KIZDRABTHNE, dor & CRIZDAATHS.

4 WEEMITSAIUVEREKICEITEM4Y bOE—FEA

AHITIX, X575 CRIZDAADHIZENT D720, FEAKT I AT Sz BIF 51 b
Y- FREE R 5.

M %327 MUGEEGRRRZER X U, Q % M OWHEE, Q% M OV A A X —2%[ L §
5. 0e M ZEETS. 61T, G & M OEELRFHOBAERER I L L, o lZB TG D1V
MOV —#E K &8, Thbb, K={gecG; glo)=0}. 57, gt 2ZTNhTN G K D
V—BR2 L, g=t+m2EELNHRLTE. m=T,M TH5. ZDLE, tD3RILAIFTI)s T,
ad(s)|m = Qo L2 HDIYHET B ZEBHENT WS, X517, ad(s)|m % G IEAT M 21Kz
EHETHILT, WLEHE Q BNEE o TWD. b % B 5 s DEZMZERN X 1, EHHH
E=s51 8 BRDIID. F/z, sPEDATTARDT, £ DEEDY —HSRBUL s ~NEBZFED,

HMpeM(p=go),geG) 2@ KB K(p) 2£x2%. 2<I2,0, =g 'K(p) =g 'Kg(o)
EEZD. ZDLE, Kp={9€ K; kip) =p} 27X 0, = K/K, Thd. 512, K, D
BADHEFE D % (Kp)o 2B <. £77, 6, 2 K, DV —BTHLL 5. Z0LE, ¢, BHEREO
BIBRIZ &0 s IZfEAL, <2 K, BRERBORIRIZ LY s NMEAT 2. ZOFEMIEENTS
DT, S(s) % s DHEMERE L THIE, K, & S(s) "NERELHE UTHERTS. 2<Iz, (Kp)o W
S(s) = S% ~MERIT 2D, (Kp)o DHEAEMED S, S% ADIEFIZIRDO VT NI S.

() GBI lEm, (i) UQL)AEE (55, (i) SO(3)-EM (HERm) .

e € — 5 FERHEHE L TNE, ED3DDRA T T me(ty,) RO I IZHIGEL TV 5.
(i) mo(8p) = {0}, (i) dimmq(8,) = 1,  (iii) 7o (£,) = 5.
K-8 K(p) I22WT, N=K/(Kp)o &P E, MDIIDAAEEZS.
[N = Op ;5 k(Kp)o — g~ kg(o0).

e(Kplo %z LTI LITT . 61T, fItk2 QOIERELEE f*Q &BL. (i) 0EE, &
X EslZOoWT, Jx ZIRDEDIZED 5.

(T i) : Tihey F(N) = Ty f(N) 5 A dkoad(J)|s odk™ .

ZorE, AdR)(X) =X (k€ (Kp)o) THEHZEMRD, Jx & [7Q ~D K-FEGWIZ 725, [k
ZLT, (i) OBEIEE Ad(R)X = X (k€ (Kp)o) 55 X € S(s) L2WT, [*Q ~D K-F4&Y]
WiASEE S, L Ladis, S(s)x ={Y € S(s); X LY} &Fhug, Ad((K,)o) 48 S(s)x ~&
W IERT 2720, K 28Q'X ~NLHBINIZERT 2. Z0mH, () OBELRERE. —HT,
(iii) DBETE, Ad((K,p)o)| sy RABSERLZRNDT, f*Q ~D K-FREYWHIZEE 550, %
DRDY, QD O, ~OEIRKIZ K WEBINIERHL TN, ZhoDEMEELDT, WEB5.

EE 4.1. [10] M 23 2827 GBI FRZER, G &2 M OFREWEFO MALER RS 2 U,
o€ M ZEETS. ¥H6IT, KZollBIL2EDIY bu—Fel, £pe MIZHLT
K,={ke K ; k(p)=p} 8. g, 8,6, 2ZTNTNG K K, D) —RET5. I56iT, s M
DUTTHHEEEDS & LEOAFTLTHELL, me: bt — s FERHF LTS, £z, (Kp)o %
K, DHAEREES L U, MOEDAAEEZD.

Ip : K/(Kp)o — K(p) ; k(Kp)o — k(p).



DY E, RMBHONLD.

(1) ms(p) = {0} B SIE f*Q ~D K-FREYIM A S OF & 1% LISHIE L THET 5.

(i) dim7s(8p) = 1 251 f*Q ~D K-REYIM BB 2RV T—RITHFHET D, K-AEYW %
I X3, K» QN Iz #BINIZIERT 5.

(iii) 75 (&) = 5 2 513 Q D K(p) ~OHIBRAIZ K HHEBIKIZIFHT 5.

g, EoEHO (i), (i), (i) £z 9 K-8ud2 type (i), (i), (i) TH 2 LIERZ L2 5.

FEEINT T A VERKIZBEWTA Y R E—BEAO&BUED, ZOFIRD (i),(ii),([i) owvg
WIS L, K RZYMRENED XS BMEEEROO»2HE X 5. #HEMNT T A<V ZEKOHIR
V= FRIFGEIZHRY, T5ITHEENT T A VERAOREREMED? S, 1V bu ¥ —REAOHE
Z2fi%, A8 30°,60°,90° OEM =M OAB (K2) kb b5z2o6h5.

B
60°
30° 7
® A
2
WCHGERNX T X1 T2 6h, ZESO,A, B, %0 OA, OB, AB OIEFUND SR, =M

OAB DRED K51k, ThZNACIERZRE>S. 2N EhOEBISHET 2 Gr(0) ED Az
B2 K-iEz, LI - VIIE X R 21295, 25 0%MO T T, Enoyoshi-Tsukada 0
4] #8bET, ROLEEEE.

EIE 4.2, [4][9] #EEW T T A< VLK Gu(0) O Y bu ¥ —EFHEAOLHE K (p) (p € Gu(0))
IZDWTIRDRES .

(1) T80 K-Baid S 1 .

(2) II B> K-#3E N 13 type (ili). dimN =3. fEED z € N BEO J € Qg 1T2WT, K&
723 TN OWSZEM V, W IZFEL AR,

V4+W=T,N, VLW, JV)CV, JW)cC (T.N)".

(3) TI1 Bo> K- N 1 type (i), & <12, Wit ([3]) THY dim N = 4. f*Q © K-RZ Ll
ZEY, fIRAEBEDARES 4],

(4) IV, V, VI B0 K-#i38 N 1% type (ii). dimN =5. f*Q ® K-FEGWIZE D, 3% CR
EDIAAITIRD.

(5) VIL Blo> K-#3& N i type (). £<IZ, FHETH O dim N =6. [ Q D& K-REGMIZ &
D, f 3% CREDAACRS. & 51T, & K-REYW I, J LT, dim (TF(N)NI(TF(N)))
dim (T/(N) 0 J(T(F(V)))).
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