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0. 1L DHIZ

LieBglZ X 205845 —= | BE4L

mAGEEHIZEWT
e J. A. Jiménez, Riemannian 4-symmetric spaces, Trans. Amer. Math.

Soc.306,(1988) 715-734

U

o [FEIFIC D Lie BRIZ iéﬁﬁ@:yﬂﬁbLm%%wﬁﬁwﬁﬁm
Wi U T, FIAEGERE 3 >80 b Lie #f Eg 12815, A4 OKNER
ﬁa@@ﬁ@ﬁa%%&&%ﬁmmﬁﬁﬁumuw%ﬁ

> fii/& Eg --- I Yokota and O. Shukuzawa, Automorphisms of
order 4 of the simply connected compact Lie group Eg,
Tsukuba J. Math.,15-2 (1991), 451-463
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. ZNVEXT-1

W order 2
e Berger M., Les espaces symétriques non compacts, Ann. Sci. Ecole Norm. Sup.,

74 (1957), 85-177

= I. Yokota, Realization of involutive automorphisms o and G¢ of exceptional
linear Lie groups G, Part I, G = G», Fy and Eg, Part I, G = E7,
Part IIl, G = Eg, Tsukuba J. Math. 14(1990), 185-223, 14(1990),
379-404, 15(1991), 301-314

m order 3
e J. A. Wolf and A. Gray, Homogeneous spaces defined by Lie group
automorphisms I, J. diff. Geometry, 2 (1968), 77-114

= o L. Yokota, Realization of automorphisms o of order 3 and G of compact
exceptional Lie groups G, I, G = Gy, Fy4, Eg, J. Fac. Sci. Shinshu Univ.
20(1985), 131-144
o T. Miyashita and I. Yokota, Realization of automorphisms of order 3
and G of compact exceptional Lie groups G, II, G = E7, Yokohama Math. J.,
47 (1999), 31-44
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2. ZNEXT-2& Inhro -1

o S. Gomyo, Realization of maximal subgroups of rank 8 of the simply connected
compact simple Lie group of type Eg, Tsukuba J. Math. 21(1997), 595-616

| order 4
e J. A. Jiménez, Riemannian 4-symmetric spaces, Trans. Amer. Math. Soc.

306 (1988) 715-734

= o T. Miyashita, Realizations of inner automorphisms of order 4 and fixed points
subgroups by them on the connected compact exceptional Lie group Eg,

Part I, Part II, Tsukuba J. Math. 41-1(2017), 91-166, 43-1(2019), 1-22
o Part III, in preparation

mE order 5
e J. A. Wolf and A. Gray, Homogeneous spaces defined by Lie group
automorphisms I, J. diff. Geometry, 2 (1968), 77-114 (RD A Z 1 K &)

= o A5 ODHNEHE CRBBLRD574H ?
o NiZ 5 DWEH EEBLE L %2 5 2, 3T & 2 HIAEED[E € R B %
HE L T2\,
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3. 20 -2

Proposition 3.4(p.90) Let 75 be an automorphism of order 5 on compact or complex simple Lie algebras
g, and g*5 the fixed point set of Ts. Then T5 is conjugate, by an inner automorphism of g, to Ad(exp 27wi X)

where
(1) X =(m;/5V;withl <m; <5, or X =(4/5)V; withm; =2, or x = (2/5)V; withm; = 1; or

(i) X = (1/5)(Vi + V) with m; = mj =1, or X = (1/5)2V; +V;) with 1 = m; < m; < 2,
or X = (1/5)(3V; + V) withmj = 1,m; =3, or X = 2/5)(V; +Vj) with1 < mj < m; <2, or
X =(1/5)@V;i +2Vj)withm; =3, mj = 2; or

(i) X = (I/5)(Vi + Vj + Vi) with m; = mj = my = 1, or X = (1/5)2V; + V; + Vi) with
l=myp =mj <m; <2;o0r

(iv) X = (1/5)(V; +‘/j + Vi + Vi) withm; = mj; =mjp =mj = 1
In particular, if %5 is not the centralizer of a torus, then g is of type Eg

2

S O
50O+
R Ow
R OW
)

2 Ow

~
3

|
=

i as

O—— 0o

3 O ag

with X = V;,m; =5, and g75 of type Ay & Ay.

(The author said that this was a complete list of the possibilities of X.)
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4. #il4} Lie #f G,

o Cayley N#: € ={ep=1,e1,ere3 64,5667} pan

€]

€2 €7

o G, DEFE: G =Aut(C) = {a € Isog(C) | a(xy) = (ax)(ay)}

e Involutiony: (G2)” = (Sp(1) x Sp(1))/Z2,Z> ={(1,1),(-1,-1)}
(%) MIEEM y . C=H o Hey —» C =H ® Hey,

v(im+ aeq) =m—aeqs =y € Gy
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5. lAf Lie £ Fy -1

o 4% Jordan FREL: 3(3,€) = {X e M(3,€) | X* = X}

&1 X3 X2
=31 x3 fz X1 fiGR,XiG(S

X x1 &

hd

1
e Jordan 5, NfH: X oY = E(XY +YX), (X,Y)=tr(X oY)

e Freudenthal fi: X XY = %(ZX oY —tr(X)Y —tr(Y)X + (tr(X)tr(Y) — (X,Y))E)

o FyDERE: Fy=Aut(3(3,0)) ={a €Isor(JI3,€) | a(X oY) =aXoaY}
= {a € Isop(I(3,¢)) | a(X XY) = aX X aY}

o F,C DEF: Fi° =Au(I3,6)C) = {a €Isoc(3(3,6)°) |a(X oY) =aXoaY}
= {a € Is0c(3(3,6)C) | (X X Y) = aX X Y}
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6.

e Involution ¥:

e Involution 7

A% Lie B Fy -2

(F4)Y = (Sp(1) x Sp(3))/Z,, Z, = {(1,E),(-1,-E)}
(%) Ay . S=3g o H> > 3 =33 ® H?,

vy(M +a) =M —a =vy € G, C Fy
(F4)7 = Spin(9)

(BE) BER o3> 3,

&1 x3 X2 &1 X3 —Xp
olx3s & x| =|-x3 & x |=0€k

x2 x1 &3 —-X2 X1 &3

(F4)E, = (F4)7 = F4/Spin(9) = CP,

F3(x)

= © O
S = O
~—
3
—~~
k)
[l
—_

= O o
o o o
O O |
;/

o O =
o O O
o O O
~—
o

[l

—_
o O O
oS = O
o O O
~—
vy
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7. B4k Lie £ Eg -1

o HHEFIS Jordan REL  I(3,6)C = {X € M(3,6)C | X* = X}
Jordan &, NF&, Freudenthal fE%5 5% 3(3,€) DIG& L HRIZERETE 5.

o 1THIZA: detX = &6 + 2Re(x1x0x3) — E101X) — E2x0X0 — E3X3X3,
22T, X=E+&Ey+ &E3 + Fi(xy) + Fa(xp) + F3(x3)

e Hermite AtE: (X,Y) = (tX,Y), +r: @&

o Fc DEF: FEp= {CV € Isoc(3(3,€)%)

- {a e Isoc(3(3,€)%)

detaX = det X, (@X,aY) = (X,Y)}

aX XaY =tat(X XY),
(aX,aY) = (X,Y) }

o EC DEFH: EeC = {aelsoc(3(3,6)C) | detaX = det X}
= {@ € Isoc(3(3,€)) | aX xaY ='a (X xY)}

(7}2{%‘) Z(E6) = Z(E6C) = {1,(()1,0)21} = Z3

Shizuoka 2020
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8. B4 Lie £f Eg -2

e Involution A: (Ee)! = Fy

(8 AEE CRBER A Es — Eg, Aa) ='a” (= Tar)
e Involution o: (Eg)? = (U(1) x Spin(10))/Z 4,
Z4 — {(19 1)9 (_19 0-)9 (la ¢(_Z)9 (_ia ¢(l))}

(B2%) BMIEEH o 33,0)C - 33,6)¢ =0 € F4 c Eg

e Involution y: (E¢)Y = (Sp(1) X SU(6))/Z,, Z, = {(1,E),(-1,—-E)}

(%%) r‘l’ﬁ%’%ﬁﬁ"& Y 3(3, @)C — 3(3, @)C =Y € Gy, CFy C Eq

o Involution Ay: (Ee¢)Y = Sp(4)/Z>, Z, = {E,—E}

(%) HEE CEBE Ay« Eq — Eg, A7(a) = yla 'y(= y(tat)y)

» LAV B DEE

~

o 1
AV B :=[A,B]+ AoB—g(A,B)E c e, A B e 3(3,6)C
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9. WU% Lie ﬁ E7 -1

e Freudenthal X7 hILZE[E: PC =3¢ 3@ CaC

PC DLE P=(X,Y,&,1),0 :=(Z,W,,w) FTET.
o WEL: (P,0)=(X,2)+ (¥, W)+ &0 +nw
e Hermite NfE: (P,0) = (X,Z) + (Y, W) + (&) + (Tn)w
o XMNAB: {P,0}=(X.W)—(Z)Y)+¢éw~-{n
o C-IRIEEAR d(¢, A B,v): PC — PC:

1
(X\ (¢X—§VX+2BXY+77Y\
1
D(¢, A, B, v) g = ZAXX—t¢Y+§Y+fB L, peet,Ae3CveC
AY)+v
\77/ (AY) +vé

\ (B,X)—W? )

(%) p €egC = ¢p=(D|,Dy,D3)+A+T,D; €50(8),A e M (A* =-A),T € (3%)
¢ def ¢
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10. 4 Lie &% E7 -2

o C-TRIEEM P xQ:PC — PC:

1
¢:—§(XVW+Z\/Y)

Az—%(ZYXW—fZ—gX)

PXxQ :=d(p,A B,v), ; {
B = Z(ZXXZ—nW—wY)

v = (X W) + (ZY) = 3w + )

ZZIZ, P:=(X,Y,&,1n),0:=(Z,W,,,w)

o 7 DEF: E;= {a e Isoc(PC) | a(PxQ)a~! =aP x aQ,{(aP,aQ) = (P,Q)}
o E;° DEFH: E;° ={aelsoc(PC)|a(Px Q)™ =aP xaQ}

\

(3%) - a € E;€ = {aP,aQ} = {P,0}

- z(E7) = 2(E7C) ={1,-1} = Z,
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11. 4k Lie £ E7 -3

e Involutionz: (E7)* = (U(1) X Ee)/Z3, Z3 = {(1,1),(w, p(w?), (w*, $(w))}

(%) MIEEE . PC - PC, (X, Y, &, 1) = (X,iY, —i&,in)
=1 € E7, E¢ = (E7)0,0,1,0)

e Involution &: (E7)7 = (SUQ2) x Spin(12))/Z,, Z, = {(E,1),(-E, o)}

(%) A o PC - PC,o(X, Y. E,n7)=(0X,0Y,&,1)
= o € Fy C Eg C E7, Spin(12) = (E7)-#,(E7)7 = (E7)™Y

« (E7)Y = (Sp(1) xSpin(12))/Z,, Z> = {(E, 1),(-E,y)}

e Involution Ay: (E;)Y = SU(8)/Z,, Z, = {E,—E}

(%) MIEEE Ay - BC - BC, (X, Y, &.1n) = (Y, —vX,n, &)
= /l)/ € E7.
C-AMEH y : PC€ — S(8,0)C,

/\/(Xa Y, fa 77) =ky (gX— %E) +€1k] (g(’yY) - gE))

WEWEIRIE, type-Eg TY !
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12. 4k Lie & Eg -1

o 248 IKITC-RZT b LZEf]: ¢ =eCaBCapPCadCaCaBC

(%) &€ =519, C) ® A3(C?) ® A3(C?) etc. (S. Gomyo)
egC DIL%E R; = (D;i, Pi, Qi 1i,5i, 1) FTRT.

o Lie f&:

D =[P, D] + Py X 0y — P, X 0
P=® P, —DyP1 +11Py—1P1 + 5102 — 5201
Q=010 D201 —1r1Q2+n01 +11 Py — 1Py

1 1
(Ri,R,] := (®,P,Q,r,s,0), { T = —g{Pl,Qz} + g{Pz,Ql} + 51ty — 8211

1
S = Z{Pl,Pz} + 2?‘15‘2 — 2?‘2S1

1
t = _Z{Ql,Qz} —2r1t) + 2t

= ¢gC: Lie B¢

(2%) (D,710,0,r,s,—75) €¢g « A2N7 | Lie B
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13. 4} Lie &% Eg -2

1
e Hermite NFH: (R|,Ry) = —EBS(T/lel,Rz)

Z 212, Bg: g€ O Killing B, FIEZEH A, 1 g€ — g€,

Ao (D@, P,0,r,s,t) = (AP, 20,171 P, —r, -1, —5)

o EC DEH: EsC = Aut(es©) = {a € Isoc(es€) | @[R1, Re] = [aRy, aR,]}

o Eg DEFH: Eg={acEsC | (aR,aR) = (R, R)}

= {a e Eg€ | TA,@ Ay T = a} = (EgC)T/l“’

e Involution A,y: (Eg)'»? = Ss(16)(= Spin(16)/Z,)

(%) FIEEH A,y g€ — €,
Aoy(@,P,O,r,s,t) = (ﬂy@y/l_l , Ay0, /l_lyP, —r,—t,—S5)
= Ay € Eg
« 85 = 90(16,C) @ (€€ ® €C) @ (€€ ®€©)
= E& = AutE)

= (ESC)S = Ss(16, C) (S. Gomyo)
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14. 4 Lie £ Eg -3

e Involution o: (Eg)? = (SUR)X E7)/Z>, Z, = {(E,1),(—E,—1)}

(%) MIPEHE A,y g€ — g€,

v(d,P,0,r,s,t)=(D,-P,-0Q,r,s,t)

= v € Eg, E7 = (E3)(0.0.0.0.0.1)

W HAEE Eg, E7, Eg-type D SEBL DL Ek

type group year Journal type  group  year Journal
Eg E6(—78) 1980 Kyoto Er E7(_133) 1981 Kyoto
Ee6) 1979 Shinshu E77 1982 Okayama
Ee) 1979 Shinshu E7_s) 1982  Hiroshima
Eg(~14) 1979 Shinshu E72s) 1980 Shinshu
Eg(-26) ?
Eg Eg(_248) 1981 Kyoto

Eg(g) 1986 Tsukuba
Eg(_24) 1980 Shinshu
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15. il & & K HHY o e HE

O HRD 720 —BEm IR S 2 WERNZEE 2 9 5.
o MWRIMEBMRETEERT D REDOLDIIAAT)
« BEOMDRAS BN S RNEEE, BHIABET S Lie B X 1 7 DU

o MMM

o G: HHIFE Lie £, 0 € Aut(G)(ARAIE) = G7: #ff (E. Cartan-P.K.Rasevskii)
o G,G’: Lie#t, ¢:G — G’: #Higi ¥ [E A B B .

D& E, G L, Kery: #id, dim G =dim G’ = ¢: &5
o G: ik Lie B, N: BEMUR G DIERE O = N c z(G)

0 G Lief# G W22 M RSP O METIET 5. %72, Gy xoe M
B BEHEARLT S, ZOL X,
G/Gyx, =~ M
KHT, Gy M: s = G: il
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16. AiZ4 D H [ B G5

o iR

Case b T4 H=Gg"
1 s0(6) ® s0(10) o, (Spin(6) X Spin(10))/Z4
2 IR ® su(8) w, (U(1)x SU(8))/Z»4
3 IR @ ¢7 v, (UQ)xXE7)/Z,
4 s1(2) ® su(l) a, (SUR)xSU8))/Z4
5 s1(2) ® iR @ ¢ @, SUR)XU)XEs)/(ZyxZ3)
6 IR ® so(14) Rk, (U(l)x Spin(14))/Z4
7 su2Q)@iR®so(12) &, (SUR)X U)X Spin(12))/(Z> X Z,)

Case 1: Tsukuba J. Math. Vol. 41-1 (2017), 91-166
Cases 2-4: Tsukuba J. Math. Vol. 43-1 (2019), 1-22
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17. BB B (Eg)7+ -1

o IR o] DEH o) esC - eC)

o4(D,P,Q,r1,5,t) = (O‘L{QPO'L{_l, o P,0,0,1,5,1),

22T, olP=0l(X,Y,En) = (0,X,0,Y, &, 1), P € B,

&l —Xx3€] e1x2
I BT, O-ZLX =|—-x3e; & —e1xjey |, X € SC.
e1x; —ejxie] &3

= o, € Spin(8) C F4 C Eg C E7 C Eg.
(5%) (Fy)7+ = (Spin(3) x Spin(6))/Z>
(Eg)74 = (U(1) x Spin(4) x Spin(6))/Z> (1)
(E7)74 = (SU(2) x Spin(6) x Spin(6))/Z»
> £70, HEIOS!

(Eg€)74 = (Spin(6,C) x Spin(10,C))/Z 4,

Zy = {(1.1). (0w, 00)).(07,0), (00, o)}

Shizuoka 2020
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18. ERAIEE (Eg)7+ -2

> AEIH DR
« Spin(6.C) DHER
(F4C)E1,EQ,E3,F1(ei),i:0,l = Spin(6, C) (x)
U

(Fy )El,Ez,E ,F{(e;),i=0,1,2 = Spin(5,C)
3
U

(Fs€)E, By, Es.Fi(e;).iz0,....3 = Spin(4,C)
U

(Fs€)E, By, Es.Fi(e;).iz0,...4 = Spin(3,C)
U

(Fs©)E, By Es.Fi(e;).iz0,....5 = Spin(2,C) = U(1,C%)
BIZIE, () IZBILT, IRD C E6IRTDORY MV A2 ZEZB.

(VC)6::{X€3C ‘ Ey 0X =0,(Ey, X) = (E3,X) =0, }

(Fl(ei),X)IO,i 20,1
={X =Fi(t)|t = they + 13e3 + t4eq4 + t5e5 + tgeq + t7e7, 1, € C},

VA (X, X) = 2(t22 + t32 + 1% + t52 + t62 + t72).
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19. ERHE (Eg)74 -3

> (SC)Y = {X e (VEY | (X, X)=2)

I =1they +13e3 +14e4 + 155 + lgeg + 17€7, oy — .
2 o TR S YOLEEARIE
h +B +1~+t5°+tg"+1t7°=1,1; € C

- {X = F1(t)

W | (F4O)E, By By, Fy(e;),i=0,1/SPin(5,C) = (SCY | = (F4)E, Ey.Es.Fi(e;),i=0,1: 1

i,

W | (F4O)E, By By, Fy(e;),i=0,1 = Spin(6,C)

[H&FE] @ O(6,C) = O(VE)®) = {B € Isoc(VE)®) | (BX,BY) = (X,Y)}

o (F4O)E| By Ey.F(e;).i=0,1:
= p:(F4)E, By Es F(e;),i=0,1 = SO((VE)®) =50(6,C)

p(a/) =a |(VC)6 .

= HWFEBEIIZED (Fs)E, By B, Fi(e;).i=0,1/Z2 = SO(6,C)
= (F4)CE1,E2,E3,F1(ei),i:0,l 62]1, 50(6, C) OD%&E%EZ%E?& L/T, Spln(6, C) &:Iﬁ‘l@f%%

(F4C)E1,E2,E3,F1(el-),i:0,1 = Spin(6, C).
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20. ERITEE (Eg)7+ -4

m | Spin(6,C) = (FsC)E, By Es Fi(e;),i=0,1 C (F4©)74

0 3¢ =Ry ®Q) oy BT, HEHALHI.

x Spin(10, C) DAL

C\k,
((E7 )K “)Fl(ek),kzz
U
((E7C)K’“)E1,F1(ek),k:2 ,,,,, 7 = Spin(5, C)
U
(E6))E,, Fi(ep)k=2,....7 = Spin(4,C)
U
(F4sS)E,, Fi(ep).k=2,....7 = Spin(3,C)
U
(F4€)E,|,Ey,E5, Fi(ep)k=2,....7 = Spin(2,C) = U(1,C)

.....

(B8) (E,C )< = {cx e E;¢ | Ka = akK, ua = cz,u}
= (E;¢)" = Spin(12,C)

k= ®D(-2E| V E;,0,0,-1) € 7€, u := &0, E;, E1,0) € 7€
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21. BRI B (Eg)4 -5

m | (E;€)<H)%4 = (Spin(6,C) x Spin(6,C))/Z2, Z = {(1,1), (o, o)}

U

(E;€)74 = (SL(2, C) x Spin(6,C) X Spin(6,C))/Z 4 ,
Zy={(E.1,1),(E,0,0),(-E, 0}, -0, (-E. 00}, —00})}

(5] e @ : SL(2, C) x Spin(6, C) x Spin(6, C) — (E;€)%
©(A,B1,B2) = Yy (A)B1B>

e well-defined, homomorphism (l&)
osurjective @ € (E;C)% < (E7C€)7 (= (SL(2,C) x Spin(12, C))/Z4, Z» = {(E, 1), (~E, —c)})

{A=A {A:—A
— _B or

’ r—1
Ah%__ZF oy By~ = -B.

e kernel
Kerg = {(A,B1,82) € SL(2,C) xSpin(6,C) x Spin(6,C) |A=E, BB =1}

U{(A,B1,B2) € SL2,C)xSpin(6,C)xSpin(6,C)|A=-E, W} O
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22. BRI B (Eg)74 -6

> (E,C)74:50(6.C) ._ {a e (E;C)7 ’ Dpa = adp forall D € 506, C)}

ZZIZ, @p :=(D,0,0,0) €¢;C, D €50(6,C) = (W), Ey. By, Fi(ep ) k=0.1

DL E, MOMELES.

(E;C)%°0-C) ~ §1.(2, C) x Spin(6, C)
— (E;C)%500:C). s

(B3] o ¢ : SL(2,C) x Spin(6, C) — (E;€)%"¢C) | (A, B2) = y(A)B
o well-defined ¥ (SL(2,C)), Spin(6,C): HiE = Lie \ROFHEDS
e homomorphism ¢ : SL(2, C) x Spin(6, C)** — (E7C)021, DR G D 5

e injective Kerg, = {0} = Ker: Btil = Ker¢ c z(SL(2, C) x Spin(6, C))
= {(Ea 1)9 (Ea 0-)9 (Ea _021’)9 (Ea _O-OZ{)’ (_Ea 1)9 (_Ea 0-)9 (_Ea 0:1’)9 (_Ea —O'OZ{)}

= Kergp = {(E, 1)}

4 4
o surjective a € (E;€)% *®C) ¢ (E£;C)%4

= JA € SL(2,C),B1 € Spin(6,C), B2 € Spin(6, C) s.t a = ¢(A, B1,52)
= @Ppp1=p1Pp = L1 =1 0

Shizuoka 2020 Yvpootov —-25/30



23. EREE (Eg)s -7

> (EgC)o4-50(6.C) ._ {a e (EgC)“ ] (adRp)a = a(adRp) for all D € so(6, C)}

> (Bs©)74=0:0) = fa e (By©)7h=0-O) a1 =1}, 1.:=(0,0,0,0,0, 1)

2212, Rp =(®p,0,0,0,0,0) € s<, D €50(6,C) = (4, Ey, E5, Fy(ep),k=0,1-
DL E, MOMREZES.

(Es) =0, = exp(ad(($€))-) @ C-) 34 (7€ )74

= ((EgC)% =00y . siigh

DA F] 0 (BC)g0)- & C- = {(0,0,0,0,0,1)|Q € (BC)gy, 1 € C} € ((esC) % @Dy,
= exp(ad((BE)4)-) & C-)) € (BgC) =),

e1:=(0,0,0,1,0,0),17 :=(0,0,0,0,1,0), (Eg)j |- ,_ = E7€

= (Eg©) "0 9)); = exp(ad($€) gy )-) ® C)) (7€) T4+

ol = exp(O((B)gy)- @ C) — (Es© )% »0(6.C)y - é (E,C)7%*°©-C) _, 1. gplit exact sequence
= (Eg©)7 "), = expad(B) g )-) @ C-)) 5 (B © )70

e xp(ad(BC) g )-) @ C)), (B )T g = (Bg©)T D), il 0
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4. ER/IEE (Eg)7+ -8

RXR=0,R+#0,

C\ — C
> (W™ )y 50(6,C) {R €8 | o,R=R,[Rp,R] =0forall D € s0(6,C) }

1
ZZIZ, RXR:es€ 5 g€, (RXR)R; =[R,[R,R]] + %BS(R,Rl)R,Rl € ¢gC.

| (BT~ (W) 6.0y (YR - 1)

transitive

U

(Eg©) O J(Eg©) =) = (W) 7 o)

- (Eg C) so(6C) &

(2% transitive
®Q c (ESC)OZ(’SD(@C)a R € (QBC)oZl',so(@C) = aR € (%C)%’,so(6,C)
® 4§Uzci“’ R = (¢9 Pa Qa r,S, t) € (QBC)OZ(,SD(6,C)9 t ;t 0 cz;ﬁj‘b‘(’ R € (QBC)%,,50(6,C)

THDLR/DBENDRMED S
2

1 r 1 r
d5=—2—tQ><Q, P=;Q—@(Q><Q)Q, s=-— 7 963{Q , (O x0)0}

2T, @ :=ad0, P,0,r,s,0) € ad((egC)% ) = (exp @)1 = VR € (WE) g an(6.C)
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25. ¥4 EE (Eg)7+ -9

> (ES)OZv,go(6) = {a € (Es)(f‘,L ’ O(Rp)a =a@(Rp) forall D € 50(6)} (22N b-)

2T, ()% O (Eg)%® @ Lie B2

B ()% @ = 50(10), (5€)% *C ) = 50(10, C)

GERAD 27 v F] o (eg)% *°©) Diks (k7 ),

¢ . 150(10) — (e5)% *"®, 0.(Gij) = Rij. 0 <i<j<9

Bl 21X, IRDFRIZ Lie-homomorphism % 3 & D X v (CHERR 3 5.
 Goy 1= (3,4 1, (4,3)-K%) -1e M(10,R) , Gas := (5, 6)-I%4) 1, (6, 5)-54 -1 € M(10, R)
. Rz = (P(=i(E, V E}),0,0,),0,0,0,0,0)

. Rys = (cb(i(El v E}), 0,0, %),0, 0, —%,0, 0)

= 0«([G23, Gas5]) = [0+(G23, 9:(Gus))]

— ()% *°©) =~ 5p(10)

o (e3C)% 520 C). ()52 DAL <0(10, C): s0(10) DEZEAL

= .C 1 50(10, C) > (eg€)% O0C) | 4, C(D +iD’) = (D) + igs(D’) 0

U
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26. EREE (Eg)%4 -10

(EgC)% =0:C) ~ §pin(10, C)

(WFE] o (Eg €)% =06 i

o (EgC)% =0:C) o Lie B type: s0(10, C)

e Spin(10, C): HiERE, z(Spin(10,C)) = Z4

= (EgC)% 60 13 o YAz ARTH 5.

Spin(10,C), SO(10,C), Spin(10,C)/Z4

oz ((ESC)OZ(’SD(6’C)) 5 {1,0_,0_/,0_0_4/‘} ~ 7,

= (Egc)%’,so(6,C) ~ Spin(10, C) O
INE TORERZEIT 5,

: ~ C\o, C\o"

* Spin(6,C) = (F4C) g, Ey.Es.F(ex) k=01 C (F4©)7+ C -+ C (Eg©)7s
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27. EREE (Eg)%4 -11

o iFHH o : Spin(6,C)x Spin(10,C) — (EsC)74, (e, B) = af

e well-defined AH 5 7
e homomorphism [Rp, Rig] =0, Rp € spin(6,C), Rjg € spin(10,C) = af =pa

e kernel Ker ¢, = {0} = Ker¢: Bl = Kery c z(Spin(6, C) x Spin(10, C))
={l,o,0/,00/}x{l,0,0/,00/}

= Kerp = {(1, 1), (), 00)), (0, 0),(00/,0])} = Z4

e surjective (ESC)%’: S, Ker : BfEHY,
dime (s0(6, C) ® 50(10, C)) = 15 + 45 = 60 = dime ((egC)% )

U

(Eg)7+ = (Spin(6) x Spin(10))/Z.,

Zy = {(1.1). (0w, 007). (07, 0), (00, o)}

(B%) Eg = (Eg©)w
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