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T HEFRH(A HRERRWRE"
A a %

LR K 2 |E R

§0 51 W

A= (a,) R nBr L Cantanfilk, B AME: i) ay=2, i=1,-=n. i) %iFj8,

a, RAEEBEN. i) a,= 0=a,=0.
. h%ﬁﬁiﬁ Ccl2n- lﬁﬁ]g’;rﬂa h' % hﬂ‘]ﬁﬁ'f?ﬁfﬁl- = (ah "'an}" I =(a\l/9

*° a){} }ﬁ'ﬂ'l% h’ﬁ h q’ﬁﬁi*%i, ?ﬁE(aivaY) = al(aY) =8y iy J=1,0, n,
- 8(A) RiihRChevalleygiite, =, en fiy = LER, UMTFRRREXH

R | |
’ Ce, fj]=duat iy j=1,», n
Chy W)=0 h, K €h

[h, e)=(a,, he

Lhy, f)=—<a, S i=1,e, n h€h

Mg (A=hd i): 9. HH9,={x€9(A |Ch xI=a(h)x, VhEN},
OFfaclw

BRO(A) FEhEN 0 MBKEE, H9(A) =8 (4)/ A Kac-MoodyF ¥
(2F AH). #ﬁ&)ﬁig(,ﬁ):h‘@o:#;h. 9.. h#&A 9(4) #CartanTRY. Kb

g,={x€9(A)|ChxI=aCh)x, VhE h}. A={a€h® |a#0. 9,70} KN 9(A)
MBRR, a€AKN 9(4) WIR. ANCA, NEHAMME. RAWRRK:. AP&GF—iTaw LU

— R e = ik;a»%%i‘:. Kbk, o, LEASEH. ERXAMERTUAEATHRBE

AR,

A,={acAla= Y ka, k, *, k,€Z,} HIERE.
1

A -{achla= ik,a,, Ky oy k€1 BN IUREK.

ofk 9(A4) LA BRI, KRoe(h)=—h VhE a(e)=a(f)=—¢ i=1,, n,

ok 9(4) BjCartantff.
#(CGL(h*)) £9(A) WHWeylE, ty, i=1,, nERHPr(A=4-(4,

* 19854 1 A16A%D.
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alda,, YAeh*
Cars UnTon s, a7 ANAHLE R

# A4 =DB, D=diagle, -, &} §F0iF1, =, n. B=(b) RMHEERE, WHK 4
BAT 0 ARIE . X R UM R e 50, G —c REAEY, §— b, REEHK.
BUE AR — A XREMRA, TUEX h -8k, MHRUERR - [, HFHH
9(A4) FRFEBRML. HHENEHER ¢ |, WE (x|(y, 2D =Ux, ¥ |2, Vx, » z
€9 (4). BME (9,|9)=0, ¥a+p#0; HI,+ 9 RLIEBLTFEME, acA.

v: h—=h"Bh b EHARHRREER ¢ [ |, FHORBBRS, hkSHh" EE
B HEHER, BEL C | B2, Xty REERKB. 4xe€9,, yeg m: (x,
y]:(xlly)v_‘(a), a€A. ‘

BLEWTF (1] Chap. 1,2, 3. FIXBER A7 Hik.

FHRMTFTILAR: G={weAu(g(4)) |wh= h},

I={weG|wm(x)=x Vx€98' (A =094, 9(AI},

H={weG|(w(x) [w(¥)=(x|», Vx, y€E9(A},

AutA={weGL(h*) [wA=A, (W(A) |wu)) = |0y, Vi, ueh*},

I'={o €AutA oIl =11}, ‘

HepAutAG U4y JIHRAR B R 8 & Dynkin® § 8. A3078 7T BLEJULA RS,
BREMTLR.
1) #BRERFRKARNERTKac—MoodyZE R 9 4), XB AT X #1k.

B BB AAO, H—Auth, HkcrdwC®x e x C*.

2) % A = (011)1,1 j=0 E /1 +1 mwﬁﬂ‘ﬁr)‘ﬁcartanﬁﬁﬂ‘f (1 Chap 4.), ﬁ_‘ll\ﬁ
AMDynkinE AR L B#om Ll — 5k H h* LRIEFA. HTES, KT3#.

3) Y HBDynkinS(A) K O—O0=0, 000,
O

O O |O @) OFFHEE, EH%): 1 —kerd—® (#)—>w—> 1
AR, RZRARIBM. STFABMOME, H= (kerdxp) x (Tx(o)), Hh# 5T 0
TaAMmy 5TRK. a5 B Weyl R —AEREWey BRI —A BN [ 49 5 B Abelf
M EM ((1) Chap.6). WM HER ~SENBMLER. BHE—HRELERYMY
Dynkin [ —ER&¥EA 5 H % Dynkin By FH, HUMEERTUZLBHARELS
R E%. |

4) % AR, MG =H-1, H 1=(M,, (C), +}. ¥ ARSI XCartan
MEE, MG=HxI1I={C, +}.

BEXERERNEMBEFEENBITERN. AXE, RABAFLEEREL
(R |
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$1 #IrmRMEE, HHIERAUtALMRESS

ZF‘YHE& A%Tﬁ%%FXCartanéﬁﬁ ‘ :

#weEG. vaeA BRAWI,= 0, , Fllaw" |, €A, BT wiHHL
A w? |y =A. HWHREW: h*>h* gflelrew’ |, BRAWV R ERERY,
w'A=A, w8,=9 ., Va€h"'.

- EwHE—BWR (w(h) W)=k k), Yh,heh, Mavieh®, heh .
(WA, By =C(Aw, D=4, w'CR)) = (D [WwCR)) = (w (D) [ =vw™ (D),
. FREUwW =vew v, w'R h'_tﬁlﬁm.

I I.1 BWEGHVA, hbehH (WMA) [wh))=(h |h). MVx, ye 9(HE
(WCx) Wy = (x|, Miw €H. |

i a, BEAHa+BF0, W (@) + W (BFEO0. I (9,04 | 9.p) =0 =(9,]8p.

Bxed, yel_,, acA, fLEEiTEw =vw | '=2w (@) =vIw"(a). w(x,
YD =wl(x [Py (@) = (x |pwv(@) =(x|»viw@). B—FE: »(x, y)="
(w(x), w(¥)I=(Wx) [m(»))-vi(a). Brbk: (x| =(w(x) [w(¥)). |

ﬂ“’"exp(adf,)exp(ad(—\e,)) cexp(@ad fIEAU G (A4))i=1,, n ([ 1) Chap.
2), FHERIEy;H h A2, By*Ch)= h-<a, hy.q, =h—2((h|a, )/(a, la, e, Vh

. BB YR h B % TFa, HXHR, HFIALIYEH, =1, . KplrsmCar-
tanx\igwen, Ho*= -1, . X4va,) =2(a |a) " -a L (7" —vy"l,, vi=p R h*
ERTFafyxtiRk. i=1,0, n, MBAAEWeyl## d1y,, «, y,AK ((1] Chap-3).

FTHEITEHEAuAI%R. BTUTHITREAER (1) MaH5.9, LB~
o Yo d: P

HEEl.2 AE—REN LW ;uwngm nGESHR (1), (2D.

AL 2 ERRr< Aud .

C wEI.3 AutA=w-T{% [,.} . _ . o

iE hifpEl.23018. [ ]

Hitl.4 L ARGHBRAER L CartanFfE, MAutA=# x(Ix{+ 1h }

i ORBIEAYNTx{z1,*H={(1).

Vwed N(Ix{+ 1.,*DH. Mwl=1 (F-1D. BB AT £ oS wA™ = Am(( ] ]
Chap.5) =>wll=1I1. {ﬁ%wsﬁl&w yiewy i R—BHFER, HP s>1.Mw(a;) €A I
Hwil=TIFE, Fw=1. ‘ ']

Vo e, ®o(a)=a,,, i =1,o, n. 0f {1,-, n} E—AR&K. Moyo™ =
Voiye Xt 1 GH¥PH AT K. BRI APAUAREE RGN LHEE.

Vw, w€H, (W w))® =v(wyewy) |, v = Gowy | vHOw, [, v =wi-w). dilk
BEHIAuAK RB O wen'.

RINBIEOR WA, |

BIEBI.5 (B, = B, RAM—AHRE, VO£EX E€0,0 £y, €8 5 i =1,,n
mu'h, Xis **% X Vis %% ynét& g4 .
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i HAWEXT MR MYwew. FEwWCHEW = w. FFEGEL2xE. B

WHI.6 VwEAutA, VOFx,€0,,,, i=1,, n. WHEEE—HwcHER
w(e,)—x,,z—l n.;:w

iE &w(a,)—ﬂ, i=1,00, o W (B, ==, B} RAM—ABRE. v'(B) = o |/2
yww(a, ). m)’iegﬁ,ﬁ (x;, y,]‘:v_'wv(a,), i=1,%, n. BRG—yF0. H1 <,
i<n, Bift jut, a,—a,¢A=8,- B, ¢A>(x, y,)=0. Vheh. v 'ww(h), x]=
By VW h)Yx,= <w(a), vIiwv( ) x,=<a, hyx,. BB (vV'w(h), y)=-<a,
Byy,. BUEEZEREATW: 94—~ 9(4) EBwWH=v"w(h), Vheh. Hwe) =
=x, W)=y i=1,, n. HBIHL5MWwRHH.

T RO(A) FEhEHoMBAHEE, BHif r = kerw.

BRw|, £H5, FllkerwNh={0}=>kerwCr. XENWEKE, Fllwr

g . X5 rggs,muwrg;gﬁ%mh ={0}. HOCA) WELEw: ={0)=>

r Ckerw= t = kerw .

$oR 94 BICAH LHRAE, kerw=kerw= r. WHFLE 9(4) LUK WE
w=wo, MW hAREHW |y =v'wy, FFUwikR3]E1. 1%#, =w EH. w(e) = x,,
i=l,ee, n. wW=vw| vl=w, HEW) =y, i=1,

B—xRETHE—MY € 9_,8 (x, yI=v'iwne ) i=1,+, n. B3I H1.5 ,
s s Xay Vip v, VAR 9CA), MR EERBM wERE—K. N

AR Bl 650, H>AuARKLR, RC=C {0} —REHRLH.

HRML.6MVa, -, e cCHEER—MT=1(a, =, a) EHfiT"= 1 (RKifk7|, =
s we)=ae, i=1, =, n, HKAT=1Ca, *, a,) €kerd. RFHIFH V1 €kerd,
W fa, -, a,€C*MHir=1(aq, -, a,). Blker®={1(a, -, a,) |a, +, a, €C*},
£

¥it). 7 kerdth'Xo'-’ox C*, EHiikerdo R Abelf¥. B
aér, a(al):aao(l)’ i =1,00, n. mﬁﬂl-ﬁﬁﬁ"ﬁ—ﬂ‘l;e Hﬁﬁ?:ay o_(el)

=ean“), i =1,00, n.
4T=(olo €N, BRT RHWTH, BAOFISTRAM, XAPW) = -1, RIIH:
BiLl1.8 1) FH ARGHBRAER " X Cartanfiff, M. H=0"'(#)x (Tx<w))
2) B ARFRABS Y CartanfEBf, M. H=9'(¥) xT.
iE AB#iel. A& EmEiTiers. ' a
5|11.9 Cartan®d oLy a#k, i=1,, n.
E BRI =~ fi U= - efibh: o) (% 0) 7 = expad(rio( £)))
exp(ad(»o( - €))) - expad(»!w( £,))) = exp(ad/f))- exp(ad( - e,)) exp(ad f,) = y*=>
W }’,d“y . . : .
FAAEL 6 A ERIE:

1° ot(ay, -, a,)o

X

-1 _ -1 -1
= '[(al s % a, .)’
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2° Vo€Tl, fiflo(a)=ao(i). i =1, n. W
_0;(“1’ by} a");*l=‘r(a00_|(1)’ ** aa;‘(n)), ;yi‘d;—l=7:?,-).
Bl sh ML ARLHUA T EBEN. MAMTFHMITIEHE XS (#) 5T
Bitie. EEHY B, ﬁﬁ']#ﬁEA%f)‘iﬁ‘fﬁf“)‘LCartanﬁﬁmﬁ&TEﬁZiX'—If’ﬁ-
§ 2 DynkinBARMBIr

A=(ay) o oRefF B X CartanEile, HEHSMRM 0, -, 17 KO, 'R

Chevalley®k it HRE .
EX T={o |U%H_t§ﬁ9 0(a) = ey 0 =0, 000, | R <q, a\j/>:<aa( ,'_)’a:;(j)>
i} :

BEAOEE, FlYo cTA: e, 1Y |20 7= |l |/ la; [, BB |a, |*= |ay ?
i=0 00 . EWMHB: 0 €T HN Yo N Dynkin L2, Vo €L, Mo |y €T
¥EHoo | HITEL LR FER.

0 €Ty, Mo LM —HIEE K hy = .ztoca,d:?iﬁﬁl*@, MRIBE R .
31182.1 MEMoRhs FRERK.

(9@ [0€a)) = (@01 [a0 1)) =<0 iys V813 =445 gy, /20
@, 5y =L@, |aj [’/2a7> = &, vnl(aj)>: (a,la;)- [
EMAT LA KT, = {0 ok hy LRERK, Holl=1I}. TERIIXNE i HE
Dynkinf (( 1] Chap.4) HRHEMABMI,.

;Al(l)t O<::>O
ao a

1

Ro=(0, 1), ML=(o), |L|=2

AD (1=2); E—O0——0

a, a, a

P 1]

CBOCiY=1—d, i=0,%, I, Blx=1(0,1,, 1) RT,=<a)%<0d, ono' =27, |[J=

201+ 1).
Bl(l)(IZ?)): " <|)
O @) O=0

m0=(0, 1)’ m“ro:<0>’ Irolzz'

C' (1>2); ODO——w—0 &0

a, a, a,_, a,
Blo(i)=1-1i, i=0,+, [. WL=¢a), [TH|=2.
Dfl) :)O_\O/C_):O
rozs(0,1,3,4,):s4’ |F0|=24-
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q O Oq

(1) ] ]
D (1>3): o O . O 0O
a a 22 oy

Blo( i)=1—i,’l'A=0,'", I. Rz=(0, 1) Who5a. 4r0=24, WMo(d) =4,
Lo=(A>x<x)y, 7dn™ =27, I |=8.
G". O—0=0
L={1} |Fo[=1
FY, O—0—0=0——0

% a aQ 8 4

ML={1}, |T|=1.

“0
(1)
A "0
O @) O O O
% a ay a 4
Bo=(2,4,6)(1,50), Mx=(2, 4)X(1, 5), WL,=<(0, 1)=S, |[,]|=6.
"70
E§1)= I
O ©) @) ®) O O O
m0=(0, 6)\»(19 5)(2) 4)’ 'iIJFCD:(a)’ |F0|=2’
B, "7
O O O O @) @) O—-0
a, a, a, a, a, a, a e
W={1}, Iro'=l.
A¥. o&o0

Mlo={(1}, Tol=1.

4‘9(12) ( I 2 2 )= O<:O__—...-—_O¢O

% e, Gy 9
mur0={1}9 |F0|=]_
' aq O
s (IE)I (123 ): |
O O OO0
a, a, 4Gy 9

Bo=(0, 1), ML=<o)>. |I|=2.

Dy U>2); O€0O——0=0
LY a 49, 9

Ro(i)=1—1i, i=0, e, L. Bl =(o>. |[,|=2
EP, O—0—0&0—0
% a

a, a, a,
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WT={1}, | |=1.
3 EN
D, O—O0& 0
a, a, a,
Mo={1}, {Fol=1
3112.2 o €T, MoA =A,.

i a= ik,a;éA, hta = tk,,‘ Xthta IR EHoA, CA,, XoT[¥=0A,=A,.
i=0 i=0

A,. _ i
#ig2.3 ocA=A, oAT=A", a'Ai"": Aim « N

a
S132.4 EBREI+IMMHBLEM, MvoracC, &(B, (1)) =1+1, AW
a
2 _
Bx= (i) %M.
a .
i Bk BRSRER, FTLlve €R Y, BE>0=B£=0 (( 1) Chopd). Bkl
1 1 ] 1
BX = (-;)ERJ:%%#E& (B(i))>ﬂeB= . =% (B (i))=1+1. B 4

a a
%0+acC, % (B, (:i))=1+1@AWBx= (i) £M®. - B

a a
51H2.5 o€l,, Mo LIM—MEH Y h* LRERK.
iE AM—A4% 4=DB, BREBKBQLI+ 1 Brayikdi s RER. MEAC h* i
E (ai I‘A): 1’ i =0,"’, /. Eﬁ_ﬁ'lﬂz-‘ifﬂ {aO, *%% (l,,.A} f'ﬁﬁﬁ h‘_t"‘ﬁg- 1.

% F R R0 HR ( B i ) . WO N h EREESO, B (9,(a),

‘ ' T | ¢
g,(a), g(MD) = ((10, *ecy Q A) ( )’ ﬁﬁ TR +1 mi&ﬁ, ﬁﬁtTBTZ B.
X
el + 145 E, b €C. THHWE:S bflio & *LEELHK.

v (TP (2D ()« (

FREEE, MHMNYE KR
1-%
Be= (3
{ ’ (l—b)

'eBe +2(b, -, b)e+ b'a= a

MFBX= OB REKRE 1, HEBMMEIS>0. ((1]) Chap.4), HRE3|M2.47 A
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0 ) ‘
THM—Mb=1, e= (0 ) B Lo T Bl —MIE S % h* LRIEEHR. n
#8M2.6 9(4) WDynkin® HFMBTST, A, ERHES.0FE.
i Hgit2. 3R M50 8. , N
EHALAAC=T,,
$3 ¢7(4) mEH

& ARTHBALS X Cartankifs. BESFH
%) 1 >kerd—=>dH(W)—>w—>1

W A= (: "2") Hayy 2y > 4 M RFAZHBNG AR (1) Chap.3). KHF
21
RRHEAT (%) BARM. FHEE A= (o) R0 MBS X CaranGHMBEZ T, it

EA% (%) ffamBERLBH, Ik, BAHBILASK.
(1) Bigtj, »¥ep=(-1) % L __ (ade) %(e)

(“ai,‘)l

iE ‘ﬁalj“ 0. m'.lyg (e) =e,. #-a,=k>0, mljexp(adf')(ej)_e
exp(ad( -e))(e) = e~ <ade><e;)+-'-+(—1>F<ade1)<e,> Xyi%e) € 9,,,=
Gsasa=¥ie) = (=~ 1) 1(ade,)"(e,) n

(2) %1% j, YD =g (adf) ")

i}/
i B (1) R3IBLOLH. - | N
(3) p%e) =~ fis »iI%S)=-e,. B

(4) OM%ep=(~1)%le, i ry=(-1)!1%lcs).,
W Xi=j, BH(3) B HiFj, FYBE-—a,=k>0. HHABELRS
He %1 <m<k, ad(f)(ade)"(e) =m(k-m+ 1)(ade)" '(e) =(adf)*(ade)(e))

= (k)%,, BRA (1) xM. B
B (4) RiiBl.648.
(5) =1~ 1%l vl (= ylaly i 20,0, 1, ]
(6) %i, jAME (Bla,=0): r,“’yj"‘y}“’r,"’
iE MA D). [ ]

) %a,,=a,,‘= - 18 O Yii= 1
iE 2Oy =y,9, XM p)N*=1 ((1) Chap.3). hifriil.c AR
O e =€ k=0, I, FAAAR (1)(2)(3)(4), BAKI®, FRXY
ﬁ&;Dynkmm*mmmﬂfﬁﬂ%——PﬁﬁE B
(8) Ma,=-2, a,=-1, WM H%e)=¢, (PH* (e,)—e,ﬁ!zuw&:ﬁ:
(8.1) ¥a,=-1R-2 (lH:lﬁ iy KAME) W 0D %e) = ¢
(8.2) ¥a,=~1 (kB j, LAHE) W 9% e) = -«
(8.3) Ba,=-2 (WBJj, cAZHE MW 0MN*%e) = ¢
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iE ARE (1)(2)(3)(4) HBRIE. -
(9) %a,= -3 (Ha=-1) D=1 : .
i %M (7)) FTE. .

(10) 7! ay, @y, *, @) =1(by, by, ~b)yi*fh: b=a B4 jFi, b= a; “a.
iE AHRIEFAMES, -, ¢. LM, HAAMEL6LE. ]

EmWeylBty Bl h" EXHR: vy, o, 7 ERFBUTREXREN Coxeter¥,
17 pl=1, i=0,%e, I.2°. Witj, (p)V=1, XEm%F23,4,6, +oo
W&Xiﬁ?auan%iﬁml.& 3*{]247 (s, t41.
, FLLEAS (%) BRARM, YAMNYELEL=1-7"cP () HWRXERL", 2°, H
Hir,= (K Ky, *oy k) ekerd. : 4
CHE3. ) HARmAY (1>1), BV (1>=3), GV, G, DY (1>4),
AP, DY (1>2), DY, HBMEAS (%) EHRM.
iE Xitﬂtﬂ@ﬁ—ﬁ‘ﬁk’§3&~éﬂ%iﬁﬂ@po, **y Py Rfﬁ%ﬁﬂzﬂkm’ ey ki),
P=0, s 1. RIAVBEETXV) = (o oliRX—8l1, i =000, 1.
(i) ng}vk):A:“) (1>1), Gz(l)’ ‘AZ(Z), DI(+21) (1>2), Cz(l)’ D4(3’ i,
J=17%, i>j
#HEmMTFHRRTX), k,,={1 i=j . BRBNTFAY 1>2), A
(=J=1) e, ;< j
B41<0”. TAHNTHERER, BABSHEASTG).,
1 -1

G, 1) T4 )= ( ),
-1 1
- 1 ,-J-1, 1 , e , 1, J-1-
J1, 1 ,-/-1, 1 , , 1
G 2) TCAD) = r , J-1, 1 ,-/-1,1, , 1
1 el /-1, 1 ,-J-1
-J-1, 1 , . 1 J-1, 1
! >2,
1, -/-1, 1
<i,3>T(G;”)=[FT, - 1, —FT},
1, -/-1, 1
Gy 4) T4 = (— 1),
’ J-1, 17
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— 1’ _1’ 1, (LI 1—1
J-1, 1,-/-1, 1, 1
l,JTT 1,=J= 1, 1,0 oee 1
(. 5)T(q‘2’ ’ ? R
L 1’ 19\/_]:, 1,'—‘/-'1
1, oee, 1,1, I

(i, 6) T(G'*) =

(i, 7) (D)=

—

, J-1, 1
(i) X =D (1>4), B (I>3), wFDynkin®ASE, T(Xy*) MBEE

(i) HMEMERM EMMER, ME: k0,~k10— — 1, BuNXY =D UVNBk =k, -1,
H& ,,ﬁlﬂ%ﬂﬂ (i),
L, —19"~/"19 L, b ®y 14
-1, 1,-/-1, 1, oor oo, 1
i, 1) J:—i-’\/_——l_y l,-J-1, 1,0 B 1
1, 1 T—l_y 1,-J-1,1, et s b 1
T(Dl(l)): s \/ */ ] ,
1, oo °7 1,/-1, l,-J-1,-J-1
1, bl "y 1,/-1, 1, -1
- 1, - ! **y 1,/-1, -1, 1
F 1, - 1,_J_:_1, 1, bt foy 15
- 19 1,—«/— 1, l, .. LI 1
(ii, 2) '\/—1’\/——T’ 1’_~/_1’ Ly it 1
1, 1, -1, 1,1, e LI 1
T(B") = / T )
1, . e, 1,/ 1, 1,-J-1, 1
1" vee s ves l,J:—T, 1, _~/T—1_
- 1, ver vee oee, 1, -1, 1
AFAAR (5)(6)(7)(8)(9)(10) EERiEr -1, FMEEEEYH. [ |

51323.2 # AN DynkinEL: ~-——O0OAhTHE, MSEHMMHEST (F) T
SR,
iR, fﬁ&IEAﬁll (%) BABK. Jﬁ%’iﬁ%’f& "O Q&0 HRE

Viﬁrﬂgﬂi—"(klo’ kit _kiz’ *,
@kfoknz -

1 2

e, ¥ epP EH/’?.—ﬂx 1 ﬁ@kukz— -1, ®kzo: 1,

, DK KkL=1. B (8.2) 8: OH*=1(-1, 1,1, %, =, %), HMH
(/’1/72)4": 115: klO k141 knzz k;o'kgl'kgz: - 1. HCDO@R)\Lﬁﬁk;oz -.1, 5@%%
‘ [ |

+ FSIES.2MNERBETIEAY:. OCOCOmMESSH (%) FESHEY.
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31783.3 %AB‘JDynkmEu Q—Q—JD—O————O%J%E, 5 MM IE
5 (%) FRHBM. .

i {5883, 209 . , [

WS 2 PR &M HBDynik BAE, BRI, 158M X5 Z M FTAERH
Dynik B #4 Bl B3 H3.2 53 M3. 30 & . B LR=4318, 85

ﬁﬁ3.4O%ﬁ‘iﬁa‘ﬁf“)‘LCartanéﬁlEAB‘JDynkinEK% @) 0«0, 00«0,
O0—oO é O——0, HFH, MSTHEMESS (%) RARK, RIRESH
2. : . [ |

w3 AR AR RR, H=(kerdx ) x(Tx(0)), Ky 5THEOTHHNAK
FWeyl# o RDynkinE g RABBT. Xyp=pxT, XhHF=<y, =, 7 P)RERBWeyl
B, TRHN /MEmAbelf ((1) Chap.6), MHHER—SEHBRNLER.

B % 45— 4 B 4 3% R4 4% Dy nkin B #8 2 5 — A5 51 B Dynkin B # F B, gu%:

#i3.5 EHBENFREHMDynkinB R O—O&0, oo—o—c|>—o—o,
BTFE, WSEHEMHESH () BRARN: RXAEMEM. [
WRHEL3.SWAERMDynkin@E: 4 ([1>1), B (1>2), D, (1>4), G,.

KB H = (kerxy) xT. Hpw 5THEOT 55 5Weylgt wk Dynkin/ 5 R BT R .

§ 4. GG

B AR n BT XCartanipf, ATIXf#RIL, HEk A= 5.

9(A=9'CHDh, Hhg' (4)=09(4), 9(4)), h"CTh, Hdimh"=»n
- 5.

BUE hl/ﬁ""‘?ﬂ.% {hyy oo, hy .}, B, = ¢, eC, XHEHCE 94 M,
dimC=n-s. X 9(A4) LREEBE i =i(c,, =, c,.), BHBiI(x)=x, Yxecg (D,
iCh)=h+c;, j=1, «, n—s. FERIFi CAut9(D, HGiel.

RZ, i clifiCh) =h,+¢;, c;eh, j=1,0 n—s. (h, e)=i(lh, e, ) =[h+
C, €)=(h, e)+(c, €12(¢, el= 0, AE Ccp f[;iJ=0, j=1,%, n. Xc, e
h, Billc,e C, k=1,%, n—s. Filli=i(c, = c,.). BRI = {i(q, *=, c,_) |e,
oy Cp€ CL={M, (O)+}.

S1¥4.1 FIEE, WG=H-L .

iE weG, MW TTRAMERR. ﬁ&w’.‘hw t1) W W' =1 (RAEL.2),
Bw w(a)=a,,y, pR {1, n} LB#, i=1,, n. HPEKRFeMeEEita,,
'B‘Ja,,(f,,%ﬁn: a;, a>/>=<aﬂ(i)’ ":u)% iy j=1,0, n. pTEEERR |2, "= |, [
i =1, n (RS 2diF). FFLUHERE0 6Fﬁow’w‘(a,)=a,., i=1,, n (Wit"
WEE). HUEL6FEcHES(v) =0 W, Mowd,= Go = 9or v2ed &
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w(e) = age;, DW(f,) =bf, i=1,e0, n. Mow(a’) =(owe), ow( )] =aba, , sw((a;,
€])=ow(2¢) = 2a,¢, %“ﬁﬁvw(ﬂa,v, el) = [Dw(a’}/)’ ww(e)]=Labay, ael=
2albe, 22a’b=2a=ab=1, =1, n., Wr=1(a,’, *, a,') ckerd, Wrow(e)

=e, towW(f)=f,, i=1,%5 n. FFPow(x) = x, yx¢ (4. kaﬁjwweléwey"r"l,

=G=H-1 : |
31194.2 1<]G.
iE BRyweG, w9 (D=9"(MD. yiecl, yxeg (D, Mwlin(x) = w'w(x)
=x, Fwliwel. |
4.3 X ARDHAE XCartanfEifg, WMG=HxI1, HMKI={C, +}.
iE @S2 5mHNI={ 1), REMAIESIH4. 1 551842248, |

AR LLWARBE: Y ARGHE XCartanfEfE, HiKRM#E3. 45440,
' G%((kerrb)d(--;ormT)))q(T"_x<a)>))xJI
RA—BEMBHELHER.
W ARARA X CartanE R, HWEBEIL3.5%MA: G=H= (kerdx ») xT.

3 £ x W
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On Certain Groups of Automorphisms of
Affine Lie Algebras

Liu Lishi

Abstract

Let 4 be a symmetrizable generalized Cartan matrix, g(A4) the Kac-Moody
algebra associated with 4, h a Cartan subalgebra of g( 4). In this paper, we
discuss certain groups of automorphisms of g( 4). Especially, when A4 is of
affine type, the group of automorphism$é which left hinvariant is completely

determined.
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