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XML (WacHI, Akihito)
ERETRALBAUWHAD (Division of General Education, Hokkaido Institute of Technology)

1. Introduction

MARBE G PERRERY MVER VEESRICEALTVWS LTS, D YRER GHE
RVELHZLTD. ZOWMBRRY MNVER (G,V) CHNRER f e ClV] ¥H5LTS. D
¥Y,53 ycHom(G,CHK &Y f(gv)=x(g)f(v) (§€GveV) 2BET fRFETILT
5. zoLE Vi={veV|f) #0} LB, V;RGHERTET7 774 U BRthkTHY , W
B GHHEEDDODT, Vb‘bwﬁﬁ&*ﬁkﬂ?‘éﬁ&ﬂlﬁi)‘f EOLOo#ETS. Z OmBA
Ao EEY, G, —ZG’(Uf)—{QEGlg'Uf—'Uf} YL EMBHRBBRICRS. G,,f DK b —
72’22') Ty v¥5. 22T Ty REHETRVWEE

GV = Zo(Ty) /Ty, VO ={veV|Tju=1v}, f=flyn,
BFE, dimGY < dimG, dmVY) < dimV TH 5.

Definition 1.1 (G, V) ¥#¥BER Y VBN, f € CV] EHAFERLTHL &, ED
£ (G, V) ML BfE LMK LIES.

Definition 1.2 (G,V) MBS HARY bVER, f e CV] 2 HNRERLTHLE, fO
bBIB bs(s) € Cls]| ERTRED S,

FHO) ! = be(s)f*.

22T, £+(5) 1 fAEE y € Hom(G, CX) KHBT 2L %y LKHBT 2 HMAZER f* € C[VY]
%V EQERERBMAIERRLBELOTH B,

Theorem 1.3 (Gyoja) (G,V) 2 MBS EA Y MEM, f e CV] ZHNRERL L, ¥
MLEBDE (G VD), fleCVLTd. ZOLE

(1) (GO, VD) IMBBERARY PVEFTHY, dm G =dimVD THB.

(2) f1& (GO, V) DER TRVWHHAERTHS.

(3) f D bBWb & f O b-BB Y, OBRIE, BHEBERWT—HTD. D2FVY, hy(s) =
a(s+ai1)-- (s+ad) b (s) = b(s+ﬂ1) (84 Ba) LRNIEZLE (a,b#0),d= d’i)‘ﬁ E5%
NIHAS Ké’(ﬂ)zkﬂ'b‘f a; =0 (modZ)TH3d 0

T, ZORBLIVENK L3 b BBOBABHIBBIC R LOAEN, YETHLD
hhdhaw, BEER MVEROSI b THMBETHEBELIILRT LU TWS BM ERSS
BARYZ MZEBICHLT, WL bEBOBEBHEZRANSONZORROENTHS. MHHT
ﬁ&%w&iérw?ﬁﬁﬂtﬁof FERMERBERAY MVERIKODWTHW > HEER
ATVWER, 2TTRREVWI L LEBBRY 2nWZ 2 bhY, JOBRIKKEILHEVERD.

ZOF—IEHDTTEASETERSREL ERLPBELEZ S ERLARRKZOBE
HYTERHLET.
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2. Contraction of the irreducible regulér prehomogeneous vec-
- tor spaces |

ZOWTR [KLYLPMENTVS, BHEABEGRAY MVEROBK LTV, EhICLUH
HNAEXD b-BIMOBRNYIBHNTWBIH MRS,

(G,p,V) EBWERBMGRAY MVERLL, f € C[V] B —OBAHNRERL T2, 20
BET BT 3HM x € Hom(G, CX) X x(g9) = (det p(g))def/dmV TEX Sh, &1 ME
Vi={veV|f(v) #0} R VOMBMETHE2 S, V; OFOE—D (HXMACHET ) BLH
RV, BRTHY, 0, LLTRVO—RARLATENWZILKERT S, SOK, bHBOBED
BRICOWTRAEAR fF (k€ Zso) KA UTHARRLITRARS2WH, 75D b BB E b(s) 2 L
b(s) =by(s) LMWL E, b(s) = blks+k)b(ks+k—1)---b(ks) LREDT, FICHLTDOHLM
R3.

UTT 7] 0OWMBFORK, MWL bBRORAOBH LN S, MWD B8 6] K &
5. EEUTOMCET 3 vr,G,,, 0, RLY, [1] P (| KB TVEHORBH,

GLum % ¥ S BRBRM OMERIE, V(m) 1 m KREWEA Y M VE, L, 1 m KB
FeRT. = T™ = {diag(t1,...,tm) € GLp}, ST™ = T™ N SL, D, gi) = Lie(GV),
f.f = Lie(Tf) &Ztl( .

2.1 (1) (H xGLp, A1 ® A4,V (m) @ V(m))

ZZTCHRGL,DHOERMBIBLULTIW, 5K HOHEIWAM -SSR Ty R GL,, D
HABRDHKA>TOELTS, <

(GV) = (H X GLm, Mat(m)),

(h9).X = hX'y,
f = detX,
vy = I,
Gy, = {(h,’h"') € Hx GLn|h€ H},

Ty = {(t,t7h)|t € Tu},
Z¢(Ty) = Ty X ZgL,(TH).

Ty 3 GL,, O AR OELDS | BMORZELHDTWBLT L,

G\ 1% Zgy,,.(TH)

= Tl X GLm—b
{( t\ Y ) € Mat(m) | te'I",YeMatm_z},
C' @ Mat(m — I).

v

12

LEA-> THRWRE,

G, Vv) = (T' x GLm_1, C' & Mat(m — 1)),

(t,9)-(v,Y) (tv,Y9)  (v="Yvy,...,u)eC),
f = v---udet

¥ E BB

b)) = (a4 1)(s+2)- (s +m),
by(s) = s+ -(3+1)(8+2)---(s+m—1),
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THEMNLEOREOBHRE,

m—l

0,1,...,l-1;1,...,1),

THE. LEL, BOLYNLE, ZERE UTARRBAEDE, bi(s) & Uj(s) L TERENA
SVWEKBATEEMEDYDETHE. UFOWTLEI THEN, Z0BD L UMk NERE
LONYIDRRETHS.

2.2 (2) (GLu,2A1, V(n(n +1)/2))
(G,V) = (GLmSymn)y

9X = 9X% (9€GLy,X €Sym,),
[ = detX,

CERTS.
EFn=22FYEBOBEEEAS.

I
vy = I ,

B, = {(é B )|A€g[l,B CEAltl}_Ozl,

(" e )eem)

Ze(Ty) = T? cGLy,

W ~ {(t Il)}tef}ﬂd, |
VD - {(Y Y)lY:diag('vl,...,m)}z

(G(f), V(f)) — (Tl, C’)
tw = tv (tGTl v—-t(vla"',vl)ecl)i

It

Ty

TH D OHNE,

fo= (u--w)
¥ = b BRI
be(s) = (s+1)(s+3/2)---(s+(20+1)/2),
Vp(s) = (s+1)(s+1/2),
THENDLETOREOBHEW,
(0;1,1,2,2,3,3,...,1— 1,1 - 1;1),
THD.

Ricn=2+1, 2% YHFHROBAIEZAS.

1
vy = I},
I
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0|-%a —-%
8y = b 4 B ||abeC, Acgh, B,CeAl,
a|l C -Y4

= () e

Zg(Tf) = T+l c GL,,

a
{(_t .aeTl,teT’ ~ T4
I

Yo
v = {( Y) IvoeC,Y=diag_(v1,...,v;)} ~ CH1
Y

THEHOMMIL,

G, V) = (T,
tv = Yo, t1v,..., tw),
(t = diag(tO: .. ',tl) € TH-I’ v= t(")01 seey 'Ul) € Cl+1)y
f’ = vo(vl - .'vl)2_

G\

R

¥ 2 bR,
be(s) = (s+1)(s+3/2)--(s+ (2A+2)/2),
be(s) = (s+1)"(s+1/2)},
THEIDDEORY A,
(0:1,1,2,2,3,3,...,1,1),
THS.

2.3 (3) (GLam, A2, V(m(2m —1)))

(G,V) = (GLaym,Alton),

g.X = gXY, (9 € GLopm, X € Altyyy,),
i = PiX,
LEBTOL,
Im
'vf = "Im 5
Gvf = Spm C GL2m1

v {(* e )lher)

Zg(Tf) = T?™ C GLym,

) ~ {(tz )[teTm}zTﬂ

v - {(-y Y){y:ﬁ%@hnn%ﬂ,
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THOEM SRR,
(G(f),V(f)) = (T™ C™),

tv = tv  (te T v= Yvy,...,vm) € C™),
f, = 011°°"Un. '
¥ = p-BARI
bs(s) = (s+1)(s+3)---(s+2m—1),
bi(s) = (s+1)™,
THEIMIDZTOBHER,
0,2,4,...,2m — 2),
THbd.

2.4 (4) (GLy,3A:,V(4))
Ty RE B 5= DT E 2V,

2.5 (5) (GLg, As, V(20))

(Ga V) = (GLﬁa /\306)1
g(zAyAz) = gxAgyAgz, (9 € GLg, zAy Az e \3CH),

LEBTD. fRBE (detg) 2k HBTEZILKERTS, {us} & Co DEMB R REY L, ulA
U Aus RETIRAEERLTERLZLKTS. 752,

vy = Uu2us3 1+ uqususg,

o= {(* g lamessu(, 2))
- () e '

Za(Ty) = T® c GLs,

) ~ diag(t1,1,1) 1| 2
G “{( m%@JJ)IhMET =T

vH
TH M ORI,
(G(f),V(f)) = (T2 C?),
tv = t (t = diag(t1,t2) € T2, v = Y(v1,v2) € C?),
fo= vl
THB. EEL 3 fOREE GORKMBLT 2L 232edS, ThKHET S (GU, V)
OHMAERL L THOH S, 7= BN,
be(s) = (s+1)(s+5/2)(s+7/2)(s+ 5),
Ve(s) = (s+1)%(s+1/2)%
THEHDEORNER,

(ul U2us, u4u5u6> c-linear:

l

(0,2,3,4),



212

2.6 (6) (GLz,A3,V(35))
BB, (5) (GLg, A3, V(20)) LHRE T 3.
G.V) = (GL, N°C"),
g(zAyAz) = gzAgyAhgz, (9 € GL7, zAyAz e \3CT),
LEEATS, fIIHEM (detg)’ KBTI LLERTS. 7oL,

v = UpUaug + usugUy + Ur(Uu2us + usue + uguz),
0]2d 2e 2f|2a 2b 2c
a 0 6 —e
d X %%

= c e — a,...,feC,X €sls ) ~Lie(Gs),

Ber d[0 —¢ b / 3 (Ga)
ele 0 —af -%X
fl-ba O
1

Ty = t |t esST3 Y,

t—l
Zg(Tf) = T’ cGLa,
GY) =~ {diag(ts,...,ts,1,1)|t; € T}
~ TS,
v | = (uguguy, ususu-/,umus,musus,uluwv)c.lmear = Cs,
THIH LN,
GV, V) = (15,09,
tv = Ytatstaur, tsve, titatsvs, titavs, titavs),
(t= diag(t, .. . ts) € Ts, v= ‘('vl,. . .,05) € Cs),
' = vivivgvgus,

THE. EEL f/i3 (5) (GLe, As, V(20) LARICMS N5, % 2= b BRI,

be(s) = (s+1)(s+2)(s+5/2)(s+ 3)(s+ 7/2)(s+ 4)(s +5),
bi(s) = (s+ 1)%(s +1/2)?,

THEH S EOBMBI,
0,1,2,2,3,3,4),
THd.
2.7 (7) (GLs,As,V(56))
KB, (5) (GLe, As, V(20)) LML T3,

(G7 V) = (GL81 A308)7
g(zAYAZ) = gzAgyAgz (g€ GLg, zAyAze \3CP),

LRET S, £ (detg) KT SHNAERTHEZLERTS. To2,

vf = Ujugus + ugusug + ur(urtg — Usus) + us(uiua — u3us),
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( / ap 0 0 0 c¢3 e | b b \ ‘ A
0 a2 0 |—c3 0 —c1|—2bp b2
0 0 as —O (&5} 0 —-b3' 2‘b3>
B = S 4 0 b | 0 e 0 |20 o ||Mt@ta=0p=sh
b -bp O 0 0 -—-agz| —cs 2c3
Cci —C 0 b1 -‘—bz 0 0 0 .
\ cg O cs3 b 0 b3 0 0 } . )

Tf =

([l
Za(Ty) = {(3 ) se'I‘“,heG"Lz},
|

t 1
n )l
t
Peltd I iteT“,heGLg ~T% x GLs,
h

12

) — U7TUI U4, UTURUS, UTUI UG, ~ 2
\% (ujugus, ususug) D ( datiitey, tatatis, UsUatiy > ~ C* @ Mat(2, 3),
T&éﬁ%ﬁ%u,

(GO, V(D) = (T*x GLz, C? @ Mat(2, 3)),
(t,h).(v1,v2, X) = (titatsvy, tave, hX diag(tits, t2,1s)),
(t = diag(ty, . . .,t4) € T%, (v1,v2, X) € C® C @ Mat(2,3)),
f = (vivpdet X1 det Xos det X13)%,

THd. EEL, X;j e Mat(2) W X € Mat(2,3) D i & j A EEY HUEMIATHY, (T x
GLy,C?*® Mat(2, 3)) DREHFARERD vy, v, det X712, det Xo3, det X3 THHEZLHIhS, HE
B2 AELSHS. £k BWE,

be(s) = (s+1)(s+3/2)%(s+11/6)(s+2)%(s+13/6)
x(s+7/3)(s+5/2)3(s + 8/3)(s + 3)%(s + 7/2),
bi(s) = (s+1/3)(s+1/2)%s+2/3)(s+5/6)(s+ 1)¢(s + 7/6),

THEN DT ORKEY,
,1,1,1,1,1,1,1,2,2,2,2,2,2,2,3),
THB. EEL, Y (s) BARE 5] 2 5DNB.

2.8 (8) (SLe x GLa,2A, ® A1, V(6) @ V(2))
Ty REFHIC RS MW TERY,

2.9 (9) (SLe x GLy, Ay ® A1, V(15) ® V(2))
(G,V) = (SLgx GLg,Alts® Alte),

(h,9)-(X,Y) = (hX'h,hY 'h), :
((h,g) € SLg x GLy, (X,Y) € Altg® Altg),
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LERTE. EEL fIREE (detg) KHBT HHRERTHS. $2L

o Is A
f = —I3 ’ —A )
(A = diag(1, exp(2mv—~1/3), exp(47/—1/3))),
By, = {(A B )GBO’A,B;C: 37kﬁﬁﬁiﬂ}zslges[2®s[2,

C -A
- ((( )]
Za(T;) = ST® xGL,,

¢ ~ {(t IS)[teSTﬁ}xGLzss'xﬂxGLz,

v = {( _z, % ) ® < 2 % ) , 21,2, 3?5(##1?31} =~ Mat(3, 2),
THDH) SN, .
(GO V) = (ST x GLy, Mat(3,2)),
t.9)-Z = tZ%, ((t,9) € ST?x GLy, Z € Mat(3,2)),
' = (det Zadet Zog det Z3)?,
THB. EEL, Z; € Mat(2) B Z € Mat(3,2) D i L jITEMYBUEMIATHY, (7)
(GLs, A3, V(56)) L ARRICHMEBRABZLICEY f/ AW, ¥ b BN,
be(s) = (s+1)*(s+2)%(s+3/2)%(s+ 5/2)%(s + 7/3)(s + 8/3)(s + 5/6)(s + 7/6),
V() = (s+1)%(s+1/2)%(s+1/3)(s+2/3)(s +5/6)(s + 7/6),
THS. THEIIDETOWHER,
(0,0,0,0,1,1,1,1,2,2,2,2),
THD. EEL, by(s) BARE 5] DS, '

210 (10) (SLs x GLs, A2 ® Ay, V(10) & V(3))
BB, (5) (GLo, As, V(20)) L AR EF 5.
(G,V) = (SLsx GLs,(A\C%)%3),

(h,9)-(z,9,2) = (h.z,hy,h.2)Y,
((h,9) € SLs x GLs, (z,y,2) € (A\2C®)®%),

LEBT S, EEL, £ (detg)® KHBT ZHHRERTHS. T52,

v = (uru2 + uaug, u2u3 + ugls, u1u3 + upus),
0 -b ¢ 0 O
-3¢ 22 0 -2 0 -2 b O
Gv, = 3 0 —-2¢a 0 2 ® ( c 0 b ) ~ sy,
0 —- O 4a 0 0 ¢ 2a

0 0 b 0 -4a
Ty = {(diag(l,t,t"l,t2,t"2),diag(t‘1,l,t))lteTl},
Z5(Ty) = ST x T3,
GY¥) ~ ST®x {diag(s1, 52, 1)|s; € T'} =~ ST x T2,
V) = (uyus, usus) ® (usus, ueus) @ (urus, ugus) ~ C5,
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THEHh SN,
GV, vy = (ST°x T?,CH),
(t,9)v = diag(ti1tasi, tatss:, tatssz, t4t582, tits, tats)v, .
(t = diag(t1,...,t5) € ST®, s = diag(s1, s2) € T2, v = Yvy,...,vs) € CP),
o= vivduavivdeg, |

TH5. EEL fREREBRZ2ZLCEYBOAS. ¥k BRI,
br(s) = (s+1)3(s+2)%(s+3/2)3(s +4/3)%(s +5/3)%(s + 5/4)(s + 7/4),
bi(s) = (s+1)8(s+1/2)%(s+ 1/3)%(s +2/3)%(s + 1/4)(s + 2/4)(s + 3/4),
THOIMDEOBHER,
(0,0,0,1,1,1,1,1,1,1,1,1,1,1,1),
TH5.

2.11 (11) (SL5 X GL4,A2 ® Al,V(IO) ® V(4))
T, WEBIC 25 ORI TER W,

2.12 (12) (SLg X SLy3 X GLy, Ay @ A} ® Al,V(3) ® V(3) ® V(2))

(G,V) = (SLs3x SL3x GLj,Mat(3) ® Mat(3)),
(a,b,9)(X,Y) = (aX%,aY')Y,
((a,b,9) € SL3 x SL3 x GLg, (X,Y) € Mat(3) & Mat(3)),
LEBTS. EEL, fil (detg)l KRBT IHMRERTHS. $5L,

vy = diag(l,1,1)@ diag(1,0, —1),
o, = {(4, —A,0)|A: 3KHA/ITA, Tr A =0},
Ty {@t,t 5, L)t € ST},
Zg(Ty) = ST?*x ST x GLy,
GY) ~ ST3x1xGLy~ST? x GLy,
v {(z1,22)|25 : 3WNAITH } ~ Mat(3,2),

i

H

TH3H SN,

(@D, VD) = (ST3 x GLy, Mat(3, 2)),
t.9)-Z2 = tZ',
((t,9) € ST® x GLg, Z € Mat(3,2)),
f' = (det Ziadet Zysdet Z13)2,

TH 5. 2N (9) (SLe X GLz, Ay ® Ay, V(15) @ V(2)) LHCHMTH S, & % bBIBGZ,

be(s) = (s+1)%(s+3/2)%(s+5/6)(s+7/6)(s+ 4/3)(s + 5/3),
H(8) = (s+1)*(s+1/2) (s +1/3)(s+2/3)(s+5/6)(s+7/6),
THEH D ZOBBBIL,
(0,0,0,0,0,0,1,1,1,1,1,1),
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2.13  (13) (Spn x GLgm, AL ® A,V (20) ® V(2m)) (n > 2m > 2)
(G,V) = (Spn x GLay, Mat(2n, 2m)),
(9.h).X = gX'h,  ((9,h) € Spn X GLom, X € Mat(2n,2m)),

LRBTE. EEL, fRAKRRBLELZYMU B2V deth KHET 5 HINFERTH
5. ¥5L, -

I,
(6.7 | Onm
_ n—m.m
’Uf - o Im ]
\ T On—m,m
[ [ A l B, A4, egl,,
g = J A4 B4 (42] -t Al Bl A4 € g[’n—rna
vs C1 -4, Cy -4 B,,C; € Sym,,,,
( Cy —tA, B4,Cy € Sym,,_ .
= 5Py O SPromm,
1 t
-1
Tf = J s t_l ,<t t) tETm,seT"_m y
. s_l

Za(Ty) = (diagof Sp,) x T?™,
G¥) ~ 1xT™m~TIm

r l
v = || Comm - z;: m KA B
2
On—m,m
~ C2m’
THIANLMWIL,
(G(f)’ V(f)) — (sz, C2m)’
tv = tu,
(t = diag(ty,...,toam) € T2m, v= ‘(vl, ey V2m)),
o= v vom,

THE. EEL fREREBREZLICEUBLNG, 2 LB,

bg(s) = (8+1)(s+3)--(s+2m—1)x (s+2n—2m +2)---(s+ 2n — 2)(s + 2n),
bi(s) = (s+1),

THID DS TOBMBIL,

0,2,4,....2m— 22n - 2m +1,...,2n— 3,2n — 1),
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2.14  (14) (GL; x Sps, A, ® A3, V(1) @ V(14))

BH W, (5) (GLg, A3, V(20)) LR L T 5. %7, (5) DEEE Sps RIS L, V(20)E V(6)oV (14)
EEROML, ZO V(14BN ZDOPVOEBATHY,

Z aijruiujur € V(14) <= ai1q + aios +aize = 0 for all i € {1,..., 6},

i<j<k
THS. fi2 5) DERHEHAERE V() KHBLEDIDTHS. T5L,
Vf = UIUU3 + U4UsUG,
A
Gy, = {( L4t ) lAe.S'La},
t 3
Ty = {( 1 ) |tesT }
Zg(Ty) = GL;i x (diag of Sps),
GY) ~ GL; x {diag(h,1,1,b71,1,1)|be T} ~ T2,
v — (ugugus, uqusug) ~ C2,
TH25H 5T,

(GO, V) = (12, C?),
(a,b).(vi,v2) = (abvy,ab lwy),
((a,b) € T?, (v1,v2) € C?),
| o= v,
THE. EEL RV R (5) OBALALTHEND, (5) LALHOK 25, £ bBIN,
’ be(s) = (s+1)(s+2)(s+5/2)(s+7/2),
: bi(s) = (s+1)*(s+1/2)%
THEH D EORBEE, -
(0,1,2,3),
TH5.

2.15 (15) (SOp X GLm, AL ® Ay, V() @ V(m)) (n > 2m > 2)

(G, V) = (SOn x GLy,Mat(n, m)),
(g,h).X = gX%h, ((g,h) € SO, x GL,, X € Mat(n, m)),
f = det'XX,
LEHRHTD L,

(I
Vr =

G’Uf =

{
>
{

) € Mat(n, m),
A A, ) ) tAfl) ! A; € Om, Ay € Op—m,det Ay det Ay = 1} ,

) ,t_l) ‘t €T, €TV ™, dettdets = 1},

s
Zg(Tf) = X Tm,
G ~ ™ ~T™,
v = lg ) € Mat(n,m) lYf:mYK?‘i‘ﬁﬁiﬂ} ~ C™,
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THOH LMW,
(G’(f), V(.f)) = (T™C™),
tv = tv,
teT™ v=Hv,...,vm) € c™),
f’ = (vp-- 'vm)2’

TH5. = bERE,

bs(s) = (s+1)(8+3/2)---(s+ (m+1)/2)
X(s+(n-m+1)/2)---(s+ (n—~1)/2)(s+n/2),
(8) = (s+1)™(s+1/2)™,

THOIMLEORMER,

m=2,n=2k0K (0,1,1,2,2,...,0-1,1-1Llk—Lk—1--- k—1k—1),
m=2n=2%k+108 (0,1,1,2,2,...,1—1,1—1,1;
k—Lk-1+1L,k—-1+1,k-1+2,k—14+2,---k—1,k—1,k),
m=2l+1,n=2kDE (0,1,1,2,2,...,1,;
k-l-Lk-lLk-Lk-1l+1,k—1+1,---,k—1,k—1),
m=2+1,n=2k+108K (0,1,1,2,2,...,1,1;
k—lLk—lLk—l+Lk—1+1, k—1k—1,k),

THS.
2.16 Spin representations
AEYBO (F) REVRADBDRBOERAEERS . £ 7,

Lie(Spinam) = o(2m, C) = {( é, _B;A ) l Aegl,;B,C¢e Alm} ,

DB/ FEALEVERBOREREER D, RIAZMIL
V= A+Cm = Z /\ka,

k: even

THY, Lie(Sping,) DRI,

XX = Y ogebph+ ) auleds —1/2DA+ D bijeseid+ Y ciidnds
#J i=1 i<j i<j
A B e .
(X={ g _ty ) €Lie(Spinam), A€ ATC™),

THY, 22T, {¢} X C™ D ONB, {f;} LE®D dual basis TH Y,
k )
5:‘(”1 .. 'vk) = Z(—I)'—l(xlvi)(vl ceelyee 'vk)a
=1

(ze(C™)),
THS. EEL,v; e CPRHLT, v A -Avp®,v;---0p LERLTWS,
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. . A B
Lle(Spmgm_l)::{(C _tA)eo(2m,C) a.,-m+b,-m=0,c,-m—ami=0,(i=1,...,m)},

DAY YERBR, Lie(Spinom) PBWFRAE YRR ¥ Lie(Spingm—) KHBLEDO L L TRES
hs,

Lie(Spingm,) DEEAY Y EHRZ, D, HENRY —REOBNERTH-T, TORBE T A h
BRINWNREFDEF I T @, THEIBLDTHY, Lie(Spingm—1) PAE Y EBRIL, B,,_; LM
Y—-REOBENERTH->T, TEOREV A NI WVNAFOEBE ST C w,,—; THE LD TH
5. LBHKKRE 21 TH B,

ZOABDERE-BRO mKHLUTRETTZLRBUWE, Lie(Spin,) DX AR OEH %
SIEBHT, UTOEIKEETRS.

H; = E;— Entim+i € Lie(Spiny,) OB,

H:e; ---e; = { _((1/2)6731 " Cig (J ¢ {7:1’ . "7:21:})’
7 2k (1/2)€i1 *ttCing (j‘€ {il, .. .,izk}),

2.17 (16) (GL1 X Spin7,A1 & spm,V(l) & V(S))

GL, D HRERL Spiny DAEVEBOF VY VREBRL UTERT S, £ (detg)? (9 € GL))
KRBT 2EAMNAERTHS. T LAKRRBLMETSHS. T5L,

v = 1+€162€3e4,

g, = 00 {( g _IEA ) € gl; @ Lie(Spiny) | biz = c34,b13 = —C24, b1g = €23,
c12 = bgg, €13 = —boy, C14 = bo3
~ Lie(Gg),
ty = 0@ {diag(t:,2,13,0, —t1, —t2, —t3,0)[t; € C,t1 + 12 + t3 = 0},
Zg(ff) = g ® {diag(tl,tz,t3, 0, —t;, —to, —t3,0) itj € C},
) ~ gl @ {diag(a,0,0,0,—a,0,0,0)|ja € C} ~ gl; ® g},
VU = (1,ereze3eq) ~ C2,

aj1 +a22+a3z3 =0, . }

TH2A 50 (OB 1,

e, vy = (g9%,C,
(d,a). (v,v2) = ¥(d—a/2)v1,(d+a/2)v2),
 ((d,a) € gI$?, (vy1,v9) € C?),
= uw,

THE. EEL fRERESAZLTALASL, RENKHET 32 L THARKDIS. &
7 bEIBO, ’

bp(s) = (s+1)(s+4),
Vp(s) = (s+1)?

THEILLEOBBER,

(0,3),
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2.18 (17) (Spinz x GLy,spin ® A1,V (8) @ V(2))

(G,V) = (Sping x GLs, \YCHe AFCH),
(g, k).(z,y) = (9.2,99) %,
((9, h) € Spin7 x GLz, (z,y) e ATCO AT C),

LEBT D, i3 (deth) KHBTERAMFAZRTHY, 3= RENLBLMRTHS. ¥
5L,

vy = 1O eiezesey,
= {(* _u)e(® _o)|Acoma=ay)
~ sl3 @ oo,
ty = {diag(tl, to, 13,0, —t1, —t2, —13, 0) (2] diag(a, —a)It_,- €C,a=(ty+ta+ t3)/2},
Zg(ty) = {diag(t1,t2,13,0, —t1, —t2, —t3,0)|t; € C} @ Lie(T?),
o) ~ 0@ Lie(T?) ~ Lie(T?),

Vv = (1) @ (ereze3e4) =~ C?,
THEHLMH (OBS) B,
(g(f), V(f)) = (Lie(T2), CZ)’

tv = tv,
(t = diag(t1, t2) € Lie(T?), v = {v;,v2) € C?),
f "= v%v%’ )

THS. EEL fREMEBRASZLTASAIL, RANKCHBISZIZLTHLERI OIS, &
% bBROL,

be(s) = (s+1)(s+3/2)(s+7/2)(s+4),
bp(s) = (s+1)%(s+1/2)?
THEISEORBET,
,1,3,3),
THd.

2.19 (18) (Spiny x GLs,spin ® A1,V (8) ® V(3))

(G,V) = (Spin7 x GL3,(A\*C)®?),
(g:h).(z,9,2) = (9.2,99.9-2) h,
((9, h) € Spiny x GLs, (z,y, ) € (AT C)®?),
f = detXX,
(X = (z,9,2) € (NTC)®® ~ Mat(8,3)),

LEBT L,

vs = (1,e1exeseq, €162 — €3€4),
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([ a1 a2 bi2 ‘ )
az1 02 —bia
. |as =012 5 =012 a3 —byo
= Ci2 12 —Qa —C =
Bvs < D) —Gr =G5 5% (2012 2b1; 12) a3 =a1+az
—C12 —a12 —02
—C12 —a3 —C12
{ C12 bi2 )
>~ sl3 @ o3, ‘ '

ty = {diag(t1,t2,13,0, —t1, —t2, —t3,0) & diag(ts, —t3,0)|t; € C,t3 = t; + t2},
Zg(ty) = {diag(ti,t2,13,0, —t1, —t2, —13,0)|t; € C} @ Lie(T?),
g) ~ {diag(a,0,0,0,—a,0,0,0)|a € C} ® Lie(T?) ~ Lie(T') @ Lie(T?),
VD = (1)@ (erezezes) @ (e1e3, e3e4) =~ CH,
THA2ALHMY (OWF) &,
(8, v)) = (Lie(T") @ Lie(T?),CY),
(a®s)v = (1/2){(—a+2s1)v1, (a+ 282)v2, (a + 283)vs, (—a + 233)vy),
((a ® s) € Lie(T') @ Lie(T3), v = {vy,...,v4) € CY),
f'o= uivd(ui+j),
THD, = p-BBIT,
be(s) = (s+1)(s+3/2)(s+2)(s+3)(s+7/2)(s+4),
bp(s) = (s+1)%(s+1/2)% |
THB. L, bi(s) X (15) D PV D bREABERAWS LDLAD. ELTZIHLDOEBER,
0,1,1,2,3,3),
THD.

2.20 (19) (GL;y x Sping, A1 ® spin,V (1) @ V(16))

GL, DHUREHRYL Sping DAEVEHOF VY VRERL UTEBT5, BEAHIRER f ik
(detg)? B (g GL) KM T 5. ¥ ERAENLEBIRLIRRY, 752

vy = l+ejezeseq € /\+Cs,
A B :
0 b3y —bo
vy = C —A BeAlty’~ — | b2 —bia 0 b2
0 0 ' \—be3 b13 —b12
07,
ty = 0 {diag(ti,...,t4,0,—t1,...,—t4,0)| diag(ty,...,t4) € Lie(ST4)},
Zg(tf) = g ® {diag(tl, vy t4,0,—11,..., —14, O)I diag(tl, ceey t4) € Lie(ST4)},

g) ~ gl @ {diag(a,0,0,0,0,—a,0,0,0,0)|a € C} ~ Lie(T?) @ Lie(T?),

V) = (1, erezeseq) ~ C2,
THHH LMK (WD) i,
(N, vH) = (Lie(T') @ Lie(T?), C?),
(b,0). (v1,v2) = H(b+ a/2)v1, (b—a/2)v2),
((b, @) € Lie(T!) @ Lie(T?), v = ¥v1,v2) € C?),

= v,
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THS. ¥k BN,
bi(s) = (s+1)(s+8),
bi(s) = (s+1)?
THE. ThSOBNRE,
(0,7),
TH35.

2.21 (20) (Spinio x GLg, halfspin ® A1,V (16) ® V(2))

(G,V) = (Spinio x GLg, (AT C5)®?),
(g’ h)'(m’ y) = (g-ws g'y) %) _
((g, b) € Spinio x GLy, (z,y) € NTC5)®?),
LRATS. fid (deth)? KBTS BEAHNFERTHS. T52

v = (1+eiexeseq, eres + exezeqes),
¢ 0 an as1 agn —dyn
( —az) 3 —a14 a13 0 )
A —a31 alg 0 —ap2
—aq1 —a13 a12 0 O
g, = 4 . . doy 0 O ® ( din  dio )
! —G12 —G13 —014 )2 do1 —d
a2 0 agq —a3y 2 1
a3 —a4y O 061 0 —t4
a4 G311 —a2 0} )
\ \— 12 0 0 0 0

0 a2 a3 a4 di2
a1 a2 aps apg O
A= a31 a3z a3 ayy O s02+az+a4 =0
Q41 G40 Q43 G4 0
d; 0 0 0 2dy
=~ Lie(Gz) ® sly,

tf = {dia‘g(O’ a2, a3, a4, 2d,0, —a2, —a3, —a4, _2d) 55 dlag(d, —-d)]az + d3 + a4 = 0},
Z4(ts) = { ( b . ) | te Lie(Ts)} @ Lie(T?),

8 =~ {diag(t1,22,0,0,0,—t1, ~t3,0,0,0)|t1,t; € C} ® Lie(T?)
Lie(T?) @ Lie(T?),

VD = (1,e1ere3eq) ® (€165, e2e3e465) ~ C4,
THED M (OMD) i,

(6", vD) = (Lie(T?) @ Lie(T?),CY),
(—=(t1+1t2)/2+ 81)1
((t1+t2)/2+ 81)v2
((t1 —t2)/2+ 82)vs |’
(—(t1 —t2)/2+ s9)vy
((t, 8) = (diag(t1,2), diag(s1, 82)) € Lie(T?) @ Lie(T?),
(v, ...,u4) € CY),
= vvava,

R

(¢, 8). ‘(‘vl, cenylg) =
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THD, fREREEREZLTRONS. ¥k BN,

be(s) = (s+1)(s+4)(s+5)(s+8),
b (s) (s+1)%
THd. ZhdHORBER, '
(0,3,4,7),

TH5.

2.22  (21) (Spinio X GLs,halfspin ® A1,V (16) @ V(3))

(G,V)
(9, h)-(z,9, 2)

(Spinlo X GL37 (A+Cs)®3):

(9-2,9.9,9-2) h,

((g, h) € Spinio x GL3, (z,7) € AT C®)®3),
LEBT S, fi} (deth) KBTI RAMNRERTHS. T

vy = (14 eiezeseq, ere5 + exezeqes, €€z + €1e3eq€s),
( ( 3c3q \
—3c34
A C12
—C12 di1 —2c34
Bvy = T i3 ® —di1 212
—C12 . Ccl2 —C34
c C34 —'A
—C34
L\ 0 )
—3c12
¢34 dn —2¢)2
A= as a34 ~ slp ® 03,
ag3 —az—dn
2¢34 2d11
t; = {diag(0,d,a,—a— d,2d,0,~d,—a,a+ d,—2d,0) ® diag(d, —d,0)|a,c € C},
Zg((Lie(tf)) = {( ¢ ¢ ) l te Lie(T5)} @ Lie(T?),
g(f) = {dla‘g(tla t2, t3, 01 07 —ty, —t2, —t3,0, O)ItJ € C} @ Lie(Ts)
~ Lie(T?) @ Lie(T?), -
VW = (1,e1e2e3eq) @ (165, exeseqes) @ {eren, €1e3e4€5)
~ C8§,
THHHORE (OWD) &,
@, VD) = (Lie(T?) @ Lie(T?), C°%),

(—t1 —te —t3 +281)01
(t1 + ta + t3 + 281)v2
1 (t1 — ta — t3 + 289)vs
(t3 S)-%'Dl,-.-,vﬁ) ‘ 2 (—tl +t2+t3 + 232)'”4 9
(t1 + t2 — t3 + 233)vs
(t1 —ta+1t3+ 2s3)ve .
((t, s) = (diag(t1, ta, ts), diag(s1, 82, 83)) € Lie(T?) @ LiQ(T3),
t('vl’ .. -,‘06) € CG)’
vivauzvivind,
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THS. fIIEBMEFLEZ LTRSS, = b BB,

br(s) = (s+1)(s+3/2)(s+5/3)(s+2)%(s+7/3)
‘ X (s +8/3)(s + 3)2(s + 10/3)(s + 7/2)(s + 4),
bi(s) = (s+1)%(s+1/2)%(s+1/3)%(s + 2/3)?,

THD. ThDOBKE,
(03 Al, 1’ 1’ 11 2’ 27 2’ 2) 37 3’ 3),
THoD.

2.23  (22) (GLy x Spinui, A1 ® spin, V(1) ® V(32))

GL, DERBAYL Spiny DAL YRADOF VY VRERL UTERT S, £13 (detg)? (¢ € GLy)
KRBT OBREAMNAERNTHS. ¥d5L

vy = 1+ ejezeseqeses,
‘ol
0 .
g, = 00 7 € Lie(Spiny)) | A € sl 3,
1™
ty = 0o {diag(t1,...,t5,0,—t1,...,—5,0)[t1 +---t5 = 0},
Zg(ts) = gl @ {diag(t,...,t5,0,—ty,...,~t5,0)|t; € C},
gV ~ gl @ {diag(b,0,0,0,0,0,-b,0,0,0,0,0)}b€ C} ~ gl & gl;,
v = (1, erezeseqeses), ~ Cz,

THOA 58 (WD) &,

@D, vy = (g, @1, C?),
(@, ). {(v1,v2) = Y(a—b/2)v1,(a+b/2)vy),

((as b) € 9[1 @ 9[1) t('vls '02) € Cz)’
= 32,

THE. fREREBREZLTALNG. ¥ X pBBIL,

bg(s) = (s+1)(8+7/2)(s+ 11/3)(s+8),
Ve(s) = (s+1)%(s+1/2)%

THDH. ZhSOREBR,
(0’3’ 57 7)7
TH5.

2.24 (23) (GL1 X Spinia, A1 ® half spin, V(l) X V(32))

GL; DHRBBLL Spin;; DMEAEVEROF VY NRBRRL UTKBRTE. BEHNAER f
¥ (detg)t (e GL) KHBT B, T2

vy = 1+ ej1ezeseqeses,



225

9W==0@{(A _m)|Aem},
= 0@{(t '_t)|t€Lie(ST6)},
Zy(ty) = me{(t_i)ﬁeﬁﬁﬁﬁ,

g) =~ gl @ {diag(b,0,0,0,0,0,-b,0,0,0,0,0)|b€ C} ~ gl & gl;,
v = (1, e1e2e3e4€5€6) c?,

THEIPHMHN (OWD) X (22) L£<HUT,
(6N, VD) = (gL @4, C?),
(a,b). (v1,2) = ¥Y(a—b/2)v1, (a+b/2)vs),

((a'v b) € 9[1 D 9[13 t(vla 'UZ) € 02),
o= vl

TH5. ¥ pEBL,

be(s) = (s+1)(s+7/2)(s+11/2)(s +8),
ws) = (s+1)*(s+1/2)?%
TH5. Zhb0BHER,
(0,3,5,7),
TH5.

2.25 (24) (GLy x Spinys, A1 ® halfspin, V(1) ® V(64))

GL; D BREBRL Spinyy PWEAEVEREOTF VI NRBRL LTHHAT S, BEAHNEAER f
i3 (detg)® (9 e GL) KABTS. T5L

vy = 1+ ejezeser + eqeseger + eezeseqeses,
X *
o, = 0@{(2 _ﬂzl>|A1=< Y *),X,Yeslg;Ag,A3 t:m}
* *
~ Lie(G2) @ Lie(Gz),
(/s )
t
g = 0@{ 0 — s,t € Lie(ST3) §,
-t .
y 0 )

Zy(ty) = g[1®{(t 4_t)|teLie(T7)},

g =~ gl @ {diag(t1,0,0,0,0,t6,t7, —t1,0,0,0,0, ~te, —t7)|t; € C}
9[1 @ Lie(T3), .
v = (1, ere2e3e7, e4ese6€7, €162€3€4€5€6) 04, |

R



THH2588 (OWD) &,

(a> t1, te, t7) t(vls veey '04)

6D, Vi)

(9[1 @ Lie(Ts), 04),

(20, —t; —tg — t7)'U1

(2a +t; — t6 + t7)vg
2a—t; +te+tr)vs |’
(2a +t1 +te — tr)vg

(a € ghy, (t1,t6, tr) € Lie(T?), (v1,...,vs) € CY),
(v1vav3vy)?,

1
2

o=
THD. ¥ bBNI,
be(s) =
H(8) = (s+1)%(s+1/2)",
THB. ZhdSOBNRIL,
THD.

(s+1)(s+5/2)(s+7/2)(s + 4)(s+ 5)(s+ 11/2)

(0,2,3,3,4,5,6,7),

2.26 (25) (GL x Gz, A; ® A2, V(1) ® V(7))
£ 7, Lie(Gy) DRBZ,

g2 = ¢

((0]2d 2 2f|2 2 2
a 0 f =—e
b X -f 0 d
c e —-d 0
dj 0 —-c b
elec 0 -a -txX
(\f|-b a o0 /

a,---,fEC,X€5[3
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(s+13/2)(s+ 8),

¢ C by,

J

TEXBNE. ((6) D PVD g, bBM). TLT G, DRF A, 3, ZORRAE C7T i ABICHES
BEHOTHS. LENR>T GL DEBRARL G, OBR N, OF VY VRERLLTZDPV &

ERTS.

THd. Tk

vs

Bvy
tr
Zn(ff)

0
v

11,0,...,0),

oe{( X )‘Xes[;;},
—tx
0
0@{( t )IteLie(ST‘*)},
—t
0
sllea{( t )lteLie(STs)},
—t

B[I S0~ 9[1,
c{,o,...,0)~C,

I = v? — 4(vous + vaug + vav7),

(‘(1)1,...,'07) € 07), .



THEN LN (OMD) i,

(g(f)’ V(f)) = (9[11 C):
av; = avy, (a € gly,v; € C),
fl = U%’

THd. ¥ = pENII,

be(s) = (s+1)(s+7/2),

be(s) = (s+1)(s+1/2),
THD. ZThb0ERER, '

(0,3),

THd,

2.27 (26) (Gz X GLz,Az ® Al,V(7) X V(2))
Gy D C” LOERBRX (25) D PVTAVWEDLDTHS.
(G, V) = (G2 x GL2,Mat(7, 2)),

(9,h).X = gX',
((9,h) € Ga x GLa, X € Mat(7, 2)),

f = det’XX,
rEFTZ. THL,
o — 0100000
f 0000100
O! —a :
Bv; = X ea( _a)IXEg[2,hX+a=0,,
—tx
ty = { ( ) ( ! £ ) l t= dia.g(tl,tz,t;;) € Lie(ST3)}
Zg(ty) = { ( ) ‘ te Lie(ST?’)} @ Lie(T?), »
gf) ~ 0@ Lie(T?) ~ Lie(T?),
) _ tf 0100000 ¢ 0000000 \ _
Vil = C ( 0000000 ) T C"\ oooo100 ) =€

THEAI LM (OW5) &,

Lty = v, »
(¢t = diag(t1, t2) € Lie(T?), v = {v1,v3) € C?),

’f’ = ’U%U%,

227
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THd. T BB,
bg(s) = (s+1)(s+3/2)(s+3)(s+7/2),
V() = (s+1)%(s+1/2)?%
THD, ZhDORKEIL,
(0,1,2,3),
THS.

2.28 Eg D27 RTTRAOER

E¢D 2T RARBRLE, TOBBGY A MBI VAFOBE TSI C w0, THE LI RBEMHERBITH
5. 7] 6] K& Jordan RBEAWEEREI VL, 3| D E;, DKBEHSEZONHEL EDN
5. UALZZTHRHEEE; D 2T RABRRERFAL TS 1| 0EREAVWSIZ LK TS,

Vi = C (i=1,2,3),

Li = si(V;))~sl3 (i=1,2,3),

L = Li®oL:®Lg,

A= L+Viehek+eVy Vs,

W = ViV +Ve@ V' + V3@ VY,

LWL L, AN Lie(Es) DER, W R 2D 27 R ARROKRIC S, UFICEDEELBRS.
V,EVEORY TV Tk () TR,

NVixC, AWV 2V,
Asl,i* ~ C, /\2‘/: ~V:

REA-BEEBEU, ABERLT AV, 2L07EWLILKTE. BIK LOWAOERIRE
RTHD. DXV L,OV;PVIAOERBR = ORER, i £ jORAWLL, V@ V) ~DHEH
z:x-;w;maak:awﬁua w2, VieV 0V DV, @V OB,

(U1 @uz @ ua).(v; ®v]) = (Vj]uj)ur Quivi € Vi ® Vi (k#1,j),
THY, WIK, VRV RV OV, eV EOERR,

(Ui ®uw @ u3).(u:®v;) = (Wlwujuj@uieV;eVy (k+#4j),

Y1
{( P2 ) I(pj€5[3} CEnd(Vi®@ V2 & V3),
©3

{( B) |A,B,CeMat(3)}cEnd(VlevgeaVe,),
c

TH5.

i d
-

h
1R

R

w

LBRTL B LOWAOERR, BrOYEnd(V,0 Va0 Vi) OHTOT Sy NSRS,
2T, 20 27 KRB faithful THSD D, End(W) D Lie 757 v MBI EZREIE, ADT
7Y D relation ¥RBEN, UTFTOEIR2RZ3. WL LOREILDOTSry MRIZAZ A
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K&V, BUEM(V 0oV @ Va) DHTOTShy MRIKRS. B2K LL V@V V0T5
oy MRZEHMICKY
(01 @ P2 ® 3, u1 @ua®us] = (p1u1) @ uz @ uz + U1 ® (pP2u2) @ uz + Uy ® u2 ® (p3us)
’ EVI®V,®V3,
LEVQVIRVFDTSry b, kD o — KEDZETTHS. BIKBYO TSy
b relation i [1] KR ENTWT,
[t @ta @ts,uy Qua @ua] = —(t1u1) ® (t2u2) ® (tsus) € V'@ V5 @ V3,
trot®tui®@u;®us] = —(tju]) ® (thu) ® (t3u3) € Vi@ V2@ Vs,
3
et et uueus] = Y (t|u)(tlu)r(w®t) €L (i, k distinct),
i=1

(tiyui € M:t’:,u: € V?),
2ELUT W,

n: V;eV}r — Ly ;zez—(1/3)(Trz)idy;,

| I
gl(Vi) si(Vi)

TH5.

2.20 (27) (CL, x Ee, A, ® Ay, V(1) ® V(27))

GL  DERERL B0 T KABRROT VY VREBRL LTESTS. OHORB 2 20E
Bwa. 1KkK&Y,

A
f( B) = Tr(ABC) —det A — det B — detC,
C

L)

go; = (80, NL)® (8o, NV10 V20 V3)® (g0, NV ® V5’ ® V),
g, "L = {p®p2@ 3 €Ljpr=pa} (RIEM),
t; = {toto®s|t,s e Lie(ST?)} C L,

Th5. THL,

Il

vs

Zy(ts) = gl @ (Lie(ST?) @ Lie(ST3) @ Lie(ST?)) C gl; & L,
g ~ gl @ (Lie(ST3) ®000)
~ gl ®Lie(ST?)

Y o _
v = {( 0) eW]Y: 3aﬁﬁﬁw}zc3,
0

THEMOEY (WS &,
(e, V) = (gl ®Lie(ST?),C%),
(a,t)v = av+ty, ‘
(a € gy, t = diag(ty, t2,13) € Lie(ST?)),
' = vvous,
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TH5. ¥k BRI,

bs(s) (s+1)(s+5)(s+9),
bp(s) = (s+1)%

THE. 2hdORREIE,
0,4,8),
TH3.

2.30 (28) (Es x GLy, A1 ® A, V(27) ® V(2))
NAFHDOEBEEDEETANS,
(G,V) = (EsxGLy,W W),
(9, b)-(wi,w2) = (gwy, gwa) h,
((g,h) € Eg x GLy, (w1, w2) € W & W),
LEAT S, fiX (deth)S KBTI BAMNFERTHS. T2,
1

I3 0
vy = 0 ]e -1 ceWeoWw,
0 Os
o
gy, = ({t®t s € Lit € Lie(ST?), 3 € sl3} @ (e} ® €4 ® €fli, k=1,2,3)) D0,
tf {tot®sit,s € Lie(ST)}@0C L D gl,,
Z4(ts) (Lie(ST?) ® Lie(ST®) @ Lie(ST?)) @ gl; C L & ghy,
g ~ (Lie(ST?) 0@ 0)a gl, ~ Lie(ST®) @ gl,,

X1 X
0le 0 ewewqxhn:aw#ﬁﬁw
0 0

~ Mat(3,2),
THI2588 (OW7) W,

6, v)) = (Lie(ST®) @ glp, Mat(3,2)),
t,Y).X = tX+XY%,
((t,Y) € Lie(ST?) @ gy, X € Mat(3,2)),
f' = (detXjadet X3 det X23)?%,

THE. EEUX; B X DL jHERDRE 2x 2fIATHY, fIREKEBRLEZ 2K LY
BONS. Tk HEB,

be(s) = (84 5/6)(s+1)%(s+7/6)(s+5/2)%(s +3)%(s + 13/3)(s + 9/2)%(s + 14/3),
Vp(s) = (s+1)4s+1/2)%(s+1/3)(s+2/3)(s+5/6)(s+7/6),

THE. Zh>ORBE,

vH

(O’ O’ 07 O’ 21 2’ 27 2’ 47 4, 4’ 4),
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2.31 E; D56 RITRROEXR

E, D 56 RARAL I, TORBEY x4 ATV AFOBFIIT w0y THE & S RENERATH
5. (1] DEBHT TR we) B K& SERAFZVRTVHN, ZZ CHEY (1| OXREAVWSZ L
K5, ARWKIALERTSS.

vV = C&
A si(V) e AV,

LEL, AN Lie(E;) DER, WHED 56 KB ROKRIC 25, UTKEOHEAERRS.

BLC (V) D NV, NV AORBERERTHS. B2K AV O AXZVAOHEER, AV
AV o NSV AV CEVED, B3I AV O APV AOERAR, AV ATV 2 ATV R
AVE NSV AV REYEDS.

Eg D 27 KaRROBE £ ARRIC, FHN faithful 2D T End(W) DTS5 v hEBIEZRLT
PhLADTST Y D relation ¥BSH 3. 7, 5I(V) 2 AOHEDTSr v b, sl(V) DEH
FRUARRBAOHRREACEYBONIARRIDOTHS. REA\VEILOTSrv b
relation 13, [1] K K Y ROBEBKBAISES N 5

er, - -€re,€sy - €s) = 0 (fr& sk 2oHREACHOHRHS),
[81“‘64,64"'67] = 64e§ EV®V*:9[(V),
4 8
le1---es, €5 5] = (1/2) (Eere: —Zerei) € gl(V).

r=1 ’ r=5

EEU, (e} BV ® ONBT, A REBLUTENTVS.

2.32 (29) (GL1 X E7,A1 X As, V(l) ® V(56))

GL, DEBERYL B, O 56 RARROF Y VRESE LTERT 5. WHORBEX 20X/
Wa. BlkK&y,

flwow*) = i)fw + Pfw* — (1/4) Tr(ww*ww*) + (1/16)(Trww*)?,

TH5. TZTVORE (e} L, VKEORNRIE {7} 2252t KEY, wouw* € A’V
A2V* & Altg @ Altg £ BRLTWS. $5 L,

1 1
vy = | -1 e -1 = e1e2 O ejej,
O¢ Og

B, = {(<p1 <p4) |(p1 65[2,<p4es(6}EB(e,-e,esetIi=1,2;3§r<s<t_<_8)
~ Lie(Es),
ty = {( s . ) I s € Lie(ST?),t € Lie(STs)} c si(V),

Zg(t;) = gl ®Lie(ST®) C gl; @ si(V),
o) ~ gl @ {diag(h,0,-b,0,0,0,0,0)|b€ C} ~ gl ® g,
VO = (e1e3) @ (efep) ~ C,



232

THEH LN (DN i,

", vy = (g4 @gh,CY),
(a,b)v = Y(a+ by, (a—bws),

((0'7 b) € g[l 52 9[1, v= t(vla 172) € C2)1

.f, = p%vg,

THB. T bR,

bg(s) = (s+1)(s+4)(s+11/2)(s+19/2),
Ve(s) = (s+1)%(s+1/2)%

THD. ZAHORKER,
(0,5,9,13),
TH5.
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