goooboooogn
0 8950 19950 44-66

Kc’é\)\&ax\ - \...u si\'té cov\éecTu‘(e
'§0\~‘ Kch,—‘Mo'oau& Lie og%e\o‘rq,g

_}ttﬁﬂﬁ Py [ =3 Cu. Kashiwara)
Ll Lm }Z\@'Sgi CT. Tanisaki )

30. & - |
(BRRT¥ Kie) - A DREDSz 1 Lotk o Wh &

D.N. Verma 1o &Y BC % T h, 78X = A o2 Beraslou—
GelSons ~Grelfma P Jonzen S1c F3 HTWH O Frp 0 Hr
%EW%WﬁBhMEfEaEEB&U,&%Eﬁ%bt%
s R Jh3:c T K. R, Uk B LT &, 195
FTRhfer B2 FRP<3e n ER eI TUE, 3T

Kazhdom - Lusahy TKLD s, v o 3 Kazhaae - L\Asszg

BT 2B, THERUTHRRAAEM AT EIRLE
C Kazhdom - Lu'sz-Txg D). T 'VZ,-IBei\ilV\son-}BervhsTm (5
H T Brylindks ~ A6 IBK] 13 Mak s oD e vl 2
b F), TR et e L E,

22T BB, Koc-Moody ) —t&oa/BBO = 1 ~obita



45

By Gy hibeTrz. BRAETIEK) - Nk

£23
A o AT AR BHBr (2, Ra25 o hia o
wEZL IU3,
(1) BALz Ik vEReg b 4 b = WA IR 5155,
() BBEY: Ak >rEIWehdea b = WelB L TR 6.

“'égd\ \\.‘)8-—27{, ch» ocd{; —Sf‘&?j T, L& &b b/ k &

Ei®m b A bz Wel AT B a2,

ARllaadts n3.
D l§ > 17, R -424) Tkl IKT'L]QK\}:O“ Coss o

Tct))k 2y, T BE Kac-Moody V= M = ¥T L2
‘ B S‘t\wl:

) ¢ Wy

BIT 3zt TaxwT, TG I3, P24
>uze ko N 2,1')“") }ﬁ(‘%*%iﬁ [KTB](}\‘}ZU' nggq“[(lfl)

= XY TEBR T W, TR, (3 13~ ~5 o Kac- MOOd?ﬂ& - X3

2R €, V24 2- )-8 (F3 Wiz @B@:‘P\‘L%@

Ly- X)) cy BT
Fhva, k2, kTN, T3] »888 % 2B

eRBS BH, EY s XB e AE X3 2x BT 2R

<.



46

31, BRay

l.o %i%mii%%%

9 = Kac- Moedy ') = V1Y, e T A o %b’i FAR~ S
{43 <% = Rst-n %, (RIS cheiss-
Arc, Axl~-hR, L F-k HeTy. $E, B

Ae & =3 (= ) Whed 3 L~ K~ (AR %& 2% h T, ¢=1,
om e G, see, Sced . SRy &)
F3s =By, FaBsnNe

M= <<y, Oy, =<5, S0

A Copyen B> L A=<y, S0 b
=R N3 c ¥

Fa" o oot A5 =% aqt

ot = ® iy

-deat

J/

PRE R, 3R We el ' Wed B eF3. 3T o,
C=l,~.,mbeBd R, sceGL®H)

ScCA) = A~ A g Qe
ETY R, W=<som e Fi. S={s)) & H ey,
CW, ) B Coxeley W3, 5T BweWe 2

kiv\%‘: 9\(“’)6 Z;o b\% %%. ,%'E) —W = G\B"\L\\J “\QE
Tz ) BT, |



V88 o Tho

MeXRY ST, YR M) T RT Ry

Mcr) = Veg) /¢ %&U@a} U?i/’-/v\cﬁ) 1)+ Vca) MY

= V@ @y Ca.

T2 V) T2 &K €20y, TR C, 1
Q/\:Q(\))\ B ﬁ'(\)/\:)\(e\)(\)/\‘(ﬁég)) o (\);\:o ((‘:\).../M)

EFVR I3 IRTA 3 k3. M) eRR V> o Bk

E%B ) L AF KC/\) -Eléé . //\}Ea [ EVD" ?bgf

Ly = Mad /ey

BEHIAELTL. My eBBEBL =z 1 F Aa Vevmaduii,
Loy e BBHLT A X aBSOowid crian, |
B e B M 2 pe® = X e

Ma={me M | YRef 2N st F-naDh o)

SR Gabbi‘??f\/\ S SN J M1®)A$€a"' N\y By &’MM)SN
("2e*) TnT3 e ar—Mbr 4 bt e e, Sao
R chaw) ¥ Te ¥ eHBRL

chaMm)= = (&”‘“‘ M) st
Neft

47



48

Tue Rad. Moy, L) 13 -5 hr A F“bb%ﬁ(}mt‘gﬁ)};

TEERTI o ombv et 3D,

r% .10 )\/e“?a"' = X2

E/\

chCMay) = -
T U~ e“’l)&“q"' . _J

deqQ’

Erl, TrWih &Mz eher MM e i ta vy,

\..i@;d I3 %Q““ s BER. BRI, N

|
N D) vr 22 s B} 23 = = 3 'PZAE N

[ |
WD%E/\. 1.2 (Vevma) chdln) & T XT.

_

URH aZk P =2 %> 2,
{B,Re>cz | dce? CC=\,~-, m)
=] taturs DR L, \eP athlbi M 52
2T T3, o
PAMBR o BB e« L F<RbT R 2UNY AT, me;JX‘ch
d\mé\}f‘ = K3 Py, Tda = o Z%EQBL F3.

el v Koz, SR)el (CFl--a) EXNEF EE



49

s e, DRI
E*:{)\GPl )\(ﬁc)eZgQ‘ Ci=‘-\)~—-/m)\_§

:{AG‘P ‘ ()\’\-?)Cﬁc)C*Z’>c (C‘:\"“./Q\)}

P = {hel | e R) €T 5 -oa))

=% C,

r@i@\ \. 3 CTDEAQ/Q - Ko ‘“iﬁx’%%‘j) |

)\GE-f o ¥

| chClahy) = > C—*)W) chCMWwArs)—p ))
We W . ’ J

24 &F =AY F>Ie, UT m%&ﬁ, W oo \:a*"(\a S%FB@‘_
ﬁgx&b‘-?‘:i\s LT:EO\D\'%G(E(@ TZ < 'S‘ \z‘—:-z.—%%%\&

R 3 3 T W,

MoA= WCA+P) ~ § (weW, xe§”) -

=N

A, T o BefEnc 2Ra 830 B,



50

(&)
Safke, 2F.BH[eRTE FOE TR T U3

Tor, Wel Aa ~P B F3I LRGBREL2, e o Ba
B, P waPakaf®Erd, A &a Eo\%sab\y“
=Rz,

ALk PobalF &

Psing =thel) ARdze eyl o)

€ k) EYQLS = EVES“\Q &.‘I\‘Q. ET)E* 3 g(\‘a Wo\ Eb‘;\o\

(X3 ) EWEeMI3 RAKA S S22 Ul



31

(2] BraRz LE§ 0=\ «ths
3Oy i“@@iﬂim%% r &2
Xe\?swé AT o LAN) ax@ﬁ%n) NePre, 223 o X3

BLTE® tL2BT w2 e k3 2 Y Clrans\alion

pYrinet pRs . ﬁﬁa‘c) /\eE-‘e} ml%ft T R FU.

P .
TR 12) ok g = mI2 33,

AP , MW AT,

g » ) ~21yY) _
ch CLCwen)) = %C~l) B chCMgeny) —@
c‘\r\n(M(«oo)\)) > @c‘f\C\_C\g N) )

Ysw
—*
Ane P ) we We T

C’b\ C L(Wof\)) :l‘Z C__\')Q(\M*Q( )
¥=w

@AMy ) D

ch (CMweny) === @ ch LCyer)) @
\524\!’
cx2 @B=1 Ny, _J
D eDp w3
. o Q) -Ry) v
‘&éziémrc g - S‘chm Cd=w)

CIRNIEDBRT ZTRI. I, WaB ER B, = 3323,

. - + ' -
Woo P =PY 2 Yrw = Yezwa, = F) O,@DF



52

T P@ = RHE=F:. §F>T Lada® iz Az
BIEE R&T $22.

Nerma o BI85, 2w AL~ BRWT X Bk -
R 25 m RYUFT3aveBrdrud tazh, by
B tabh9>2 o tTwen, Be L FD LT Be> 22t
R e Bie @ (’3‘6‘ W, Baths o tth 03 Kazhdaw-
lusstiy HTRFT EF> T B3 20> & BV, Kq»&\\m‘\\um}

PR A THESN IR Kaahdoa—Lusstg 2187
~% % emsh T3

Razhdan — Lusstis %18
& (W, 8) = Creter d & 33 1Ty .-
33 Bk 202 ) vu 2E
H) = Dyey £C2, 577 Tar
T oA o F Eor

T(W‘TM?,‘: TM\(N:_. (Q(‘W‘\)fQ(Wl) :&({W\W‘_))

“—5"\'\) (Te—%) = o - (se S) ,

CFY —FEe 273 (Te=1)., e Cws) a Hede-
'd%t@ﬁtﬁ %ot



53

% we W 1= W,

Cp= %st Py e (®) Ty © Hw) CR o) €7057)

ZHh, 2, ILFa R BFETATTF €a b ~\i§bm’fﬁ F3

(Q) PN}M (00.3-: 1

D e = (90u) -R1y) -1 )
(b) %<W a =1 -L‘\L@a‘-(%)e —/Z'(% 2] % nztg—]
N - - ,
(c) Cp= %’rQ( ) %st Pﬁ,wL% ) T\&r. | 0

P%,wc%) v+ Kaghdon- Lusﬁﬁ BT epipy, |4)=2
T}S\?‘ 5 % (= Pﬁ,:\d(o@) =4 tﬁé;

Ua] Brrez $Ef ) -~ v o (k)
Bo, 313 oUBREeRS. MBeREI2 0@ W5
E‘W&T:D\‘/ 9%(:; Ma&Xy

v 9‘3,1%\4‘ (K.QQ&\A\WI\——L\XS%K\‘Q%;E% [,KL‘H)' BQ\\\‘y\sm -
Bevmilen [BBY. By~ TRKID.

FEBRATIBRFE \— AW Fs.



54

/\QE\) we W o

» . \w')~9(
ehCLaamn)=Z e R L) chegen) - @
<h CM C‘“W\)):%ZS‘ E».wo,‘se}‘) el CL(y-A)) -~ @~

NeP' ) weWaes

. ~R)
chCLweAY) = %&S‘\)M@ P‘Jm,w}‘) <h (M) --@7

\

ch CM@ed)) = p«a,\a ) ch Cl(yen)) - &
Yzw \j

Qe wox ([kLLT)

Ysxsn

N~ w) _
— Y P(é)x(%) meo)xwo(%): C\mm
| CY=m) |
BIBET T eF3. FEBB (21aB8 &R IRY «F,

@& ehkehC O HETF @5 2, Prn, 0~
@rInecPDEFTET 2273,

(5] Kae- Maeay 9= st 2tk

Rz, —B&a \<a¢~M®oég I\~ S‘\‘E&tmi%%(\mﬂcri%z%;
vy BefRkn AY . BALID o DM aPRKE v
TN T3, -




35

BB cwy AT A G T U Y
| Yo B o Ye— o a= 1,330 0) , X=e

» Wel B o &0 & Cie®33 BT, P YakdR =L Ta
(Bl a%efa) B Y=-x B2, P (B3I wP)o
End 8% (2 Welhoa TEFERIT S, Bruros w >
Brz2Bua.fisfrafBrioy, 23R, ¢TF By o
e Y .- ‘gz»xii\)"ﬁfiz 2 BT EHZ U, 2w\
T&_\a/(%%b\“%ﬁi[’%ﬁt“%%% We R ECTE (2 cRB3I.
> BB Ia) e B o Kac-Moedy W= AT =H3E A0
CrTH 3T Nt BR LB VAT, TaFIHIFTED

Ay RIBIG).5F 233 @ &t @ TEHI. IR IR



56

‘&l NT B e ’5:\) p) @ = @/ |3 ~é§ a Koc— Moo&g \— S'\lel a
Bl IR e T3,

r’}'él‘i\.s\) (HB ARGy ), T Casian Tcd)
"AEE{%‘FS&Q\‘QE Kac-Meedy U=t ©¥3.
Ael' peW =gz |

Qh( N\C‘W’ék)){':%EwJ%C\)- C}\ CL(%G/\]) J

[\‘%E%_\.S 2 CWE(E—;%&% K, Casion Cca1)
FeT2r> Y- NI &R |
ANeP T weW et

ch (Lwer)) = ZC_\\)QM\M) PW;(\J ch My

FEL QJ
B, RIS oA o ch (LWol)) & &2 2121505 125

o dhMuwen)) =BT g3 15 EKQE&\V&%*LUSQQ 2B B

\\z%q I, T2 T l?ﬁéb%’ﬁ'}, |



57

% 2, EE %7&;5% T o Dokt
o] A% 2w, RV, BRS), R®RUL, ~TEeBa 3

B> Wz Tad. B30 &Rt DCY, Rl B :

5]

= ) DEE T Schbert 5BE a4 XX AT b2 R a1t

YA S

ESAL A A
DESS A~ 1

RIR Q.| »Tkoh e\

JehrBRT FEFY -KNELeR2. BRI ERG
S/ =G, B0 2T b cedqTRir Ga
WAW eI, 2arz, X=Gp T GadBaad Fovtow
£ =B TRELREV Tz, YaHRER T O,
Nrad5EREa B D < 2wadcC@y) = HIn3.

BABGE X e GrEB LT w3 az, b bh REPN

V@ —-T;D,)  Caedes 3

() o =§§\C (eXplta)x) |ces (06D, 5By, xeX)



58

1= F) B33, M. 2 (DDx 2t M =32 Vgt ToGM)

Y RF. 5= V@)l M We Dy wit D@y, M 2 2% 3,

e | o
BI22.1.) CRailnsm —BevmsTes (BBT)

et

MaBDR @t T3,

V@) +u3E <Fot LEBNE K < =285
_ — 5

130T a B3R Tz voRE 2 Oxmitriz

1B e T AR 1iot, 2HER HBia

M N~ —> D"®U(m M

TOOM < _ ———_ N

G, CBK\ eXuzr, SWFY R 0o DRIE b Tane
ni.
weW ke Wiz , Vg Mweo) , Linmso) v 12RX
BB P rpiEr BURie TRt > 4 T, swteWhr
Dx 3%
Me = D?\®UcmM(W° o)

i)m = D?\ ®-DC‘{]) L(MQO)[
PR F3.



59

Sazw, RBILG a@ ¥ (A=o o t:k)IRBRFHD 1103,
ED, toi} o Bo Gratlondicck T & 12 T
YMM-I = _Z Pw,xac‘) Ei"é]
Y= W
ETRECE Fu. A" an R, Me, Lu v Ea E3 T3 Dyt

Moehr 22323 AB0nE3. weWede

XY= R'wR /g~ < X

R, rar T, RFFRIUTUBL

r’%\‘rﬂ%@ 2.1.2
(o XX« BB 2SFES
D X =L X",
nNew e 08
Giy X" e @
vy X* =L)X, | ]

Y=

-

2

r‘%;‘% 2.12 (IBBU,EBFU wel 232 e

Ree N
M= C Rxﬁ“’k@*)) ) ﬁw’jmw (Mo — a1 a



60

| ) . .
cow, Hee w XS e o Jw ke BIFI T -

)
O (e ¢

T3 RS E3. @, BT :=TEDLIEG o Ky,
(T Dy i L Hzey, T3k 2hyg BURL 7 ¥ -1
Do 267 3. (EFRY) &b/ ¥ =Dt o@Dz, RT

@3'% MH M‘P [
M = EV‘T C}A Drs)@ QX

(= FY %3 3. ﬁ%; 2 Me € EBITL 7 Y - D,‘tbbﬁ% 2 ko
IR M, M oy BRUAD /2~ =D w7 F Toaz, Lo €

TR T /2= DwpRT = K. DX =X = %Y 2R e E,

Mulx—ax" = Lulx-2v" 2, 2wl 1" k% ets TIIRY

oA IS s H/T - Ba.

e ECra B TAWLAL LTS, BT/
NS D\(Db%ﬁm@b\(rasaﬁb%a Z mﬁ@@@

Sk {E%HKD/ Dt Teo %ﬁ"r@ )
L
S KUy = \R&PNDYQ») G
CRiemoun - Fibeet Wie)
Ty RS %/ %2, Ko a3 )%%\\‘?b D 253F o [N
" LR e Sﬁaﬁi fé o (DR E$k I3, Ricuwew - Hilbert



61

Whe o —WB3p = §Y
SA )= (s T2e00) 7, Sk (£)="C,, Taw]

oz, BRI o@ T hoa3hh The R prff
>.

TR®2 g (TkLa) B fia Do Grhendiede B
?‘,Z\\\Zj ‘

YCX‘” 0w %Zgw Py © D@xs (~0y)7]

( TCumrwn) = (Crl-tw1)* ) »23% ) |

o B RIBPLG) x BEHUF R Stz L TEA TR
IRl b Rl Th 717, Towslalio prinaiple 1=
Y9 deoahh i BB TTE F3 003, B R Dytnif
tE3lE, Dok cPRABEIR IV A e Tove

Kac- Moody N=$xira 384 1503

Kac-Moody N\~ Exe W BRIP4 5TE8p &
tHhiee D UFseare, FX AELBE e BB (B
hiEFgih . Qwe s> ez

WF D= Kac—Meody - tEre32,




62

FIBI- o BONDN  RUR = R & xoe

H-= S%c(@t‘?}) ,

N*= &gﬁ Sxp Y/ @aat)¥ i)

Br=(He N"a%bdh).
HKis BIRRR = & 3 v, NI) BT 13 @!(}%sﬁc TR qb\»Z‘gp@
SRR ATRE, TR K~ BREB 5 R8 R g -
W2 . RIT T (T iﬁi} SR N 32 A 733%2‘)
o B Kac-Meoa, U= 63 Bht 2%-a Gelb
Bdy cevpr3r Gijees) Ggifat-0 2 aBuw
B'opvg A LER: B a oy o P b 5%
B2is tacs FsBFBAEG
X=G /5 (Tl |

v a”zg X 3T t'b\“z‘ia/ IT, Gy BRRE» &F o
Blug /g, BB /g ~308 % XY X3 X e B B4
B BFE T RETH, NB T3

—~—

\fiééaai_ctle> o
(o K= )Z\VXM

G W= Q7 2 cpdn K= L)
Gy KE = L xe ‘J

B2 m



63

r%’é 222 (TkT37)
«» MKC\)V,XML wau C—*X .
i) Ky @ 1

ET’:‘L i P‘&%t% I@K iJ@ G:CI& lce N = WQL?(\ 5%

=3F e, @7 Spee (ClxciceND) = Sh», C* txc o8 %
BaxX i BRI IR b Fﬂ&éb e e PDVE
F I RF—a 2 k7.

@ %@%\.S.\) 3.2 o\;a:\,\a’ﬂ |
G5 KacMeady (- SVEL €35, FT RIS «386fe
Sw2d Al X e T T3 X Fy ERhR
RF-aTaw, %adze CERITL(2-)0 AT o Y27k
EEATL = ew eI BRAT. Hhe DR, deW
23T = A
Q) ¥ |
M=Ky, (©) ), Ly=Toege (Mu— U0 )
eRhce 3, k3G ERMTL /X~ b vunf b3
waBRBB &EF, 4y
WeF, 4y ek

TxTT e, FrgBehBE4s 205, 2 xe3




64

K= X*
weF

7 X aBIxl" 0| MEscrz. webaes, U x"
Sre LoXF G ER Tod- D 3u3f 2 e dolxT
e 50 = 4,0 xFy BRBSEABI T4, %4 585 M3
9, > Yeb 33, LAXF e PRz . BRE B
S D 233 252, fnMd v Fa Yl
1= X% Lyl xF eBEY =653 € aa TaB = Mg sove,
ST, EMTL/ ¥ — ED w2 Roe (% » A% 8
EDF mouz MXFeob(ME) ez tan B M eTay
Maf(&&»_\ .Mg =133 =, MeOb(M) =X, ?\MCK;A)

s By, IO ) 13 68 B s e B by, Hr (B
HY Oy My +B3REITF Foae) s =F3Hu. Twr ﬁ“(&‘,%

=2, [HOOM) ®

Fix, m)=© K:\[\\QUM)
 per

eRhC T AT, HQ\CX)M) s R Dwid < 3.

B3 23) (Tk2])

Gy mEa Me Mo ira B'CCu)se a>e).
i H®CX M) = M(we0)

iy Beaxy4,) = L(wee).



2IRISC] 7, Lo BRIy X ak0 T htps - Bia
(TKTY)) w3483,

RIS > e ReR™., b e vIBRT W) by B Eeh2n,

J

s

E - A 2 :
Eoares> 2 3% R PELRFL 2 3, X=G/p~ 2" B¢

Gtﬂ@:% EH N R =R, /Tgéut CUD? 2T P20 G
Behsmtn X =G/ @11, 3% Schlbart dIL K
B e BBt o B X 2CM™ e By i BD
Wik B, o Dwke® oy (RN 4R Ervn E
PrwiFe HDovE 9E < v %1% ). T (T %ifm 562 3.

SCHR

[BB] A. Beilinson, J. Bernstein, localisation de g-modules, C. R. Acad.
Sci. Paris, 292 (1981), 15-18.

[BK] J.-L. Brylinski, M. Kashiwara, Kazhdan-Lusztig conjecture and
holonomic systems, Invent. Math., 64 (1981), 387-410.

[C1] L. Casian, Kazhdan-Lusztig multiplicity formulas for Kac-Moody
algebras, C. R. Acad. Sci. Paris, 310 (1990), 333-337.

[C2] L. Casian, Kazhdan-Lusztig conjecture in the negative level case
(Kac-Moody algebras of affine type), preprint.

[DGK] V. V. Deodhar, O. Gabber, V. Kac, Structure of sorr‘lercate—
gories of representations of infinite dimensional Lie algebras, Adv. in

Math., 45 (1982), 92-116.



66

[J] J. C. Jantzen, Moduln mit einem hochsten Gewichit, Lecture
Notes in Math. 750, Springer Verlag, 1979.

[Kac] V. Kac, Infinite dimensional Lie algebras (3rd ed.), Cambridge
Univ. Press, 1990.

[KK] V. Kac, D. Kazhdan, Structure of representations with highest
weight of infinite dimensional Lie algebras, Adv. Math., 34 (1979),
97-108.

[K1] M. Kashiwara, The flag manifold of Kac-Moody Lie algebra,
Algebraic Analysis , Geometry, and Number Theory, supplement of
Amer. J. Math., Johns Hopkins Univ. Press, Baltimore, 1989, 161-

- 190.

[K2] M. Kashiwara, Kazhdan-Lusztig conjecture.for symmetrizable
Kac-Moody Lie algebras,
Progress in Math. 87, Birkhauser, 1991, 407-433.

[KT1] M. Kashiwara, T. Tanisaki, Kazhdan-Lusztig conjecture for
symmetrizable Kac-Moody Lie algebras II, Progress in Math. 92,
Birkhauser, 1990, 159-195.

[KT2] M. Kashiwara, T. Tanisaki, Characters of the negative level
highest-weight modules for affine Lie algebras, Intern. Math. Res.
Notices. (1994), 151-160.

[KT3] M. Kashiwara, T. Tanisaki, Kazhdan-Lusztig conjecture for
affine Lie algebras with negative level, Duke Math. J. in press.

[KL1] D. Kazhdan, G. Lusztig, Representations of Coxeter groups
and Hecke algebras, Invent. Math. 53 (1979), 165-184.

[KL2] D. Kazhdan, G. Lusztig, Schubert varieties and Poincaré du-
ality, Proc. Symp. in Pure Math., 36 (1980), 185-203.



