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1. [ZL®IZ

G 2HRMAE F, BFERSNIERREAERE, F: G — G 2 F EEINEYT S G
@ Frobenius & 5. G @ FIZXAHFEEAMNSRHAREE G 2 ARERIFEE VWD,
GF ORIGHOFEARW R FHEE C LoBMIRI 22 GRE L, TOBKIEE25IH T4 2
ETHDH. B SFHIC DWW T, 1980 4£R1C Lusztig A%, £9° G OO a8
B Z T L, T OBRHOPIBER 2G5, hONER RS EICRE S TS Z I
£ U, —BOGREHHE O BBIIR O L T S ¥ /.

I NBEIT GF OBIFEORE TH 508, AIREHEOBIFE L IET 5 —
72 7 70 —F %R T Lusztig I3 OMREAMAL 7. G O G 213, G
DHHFED (G OIEOVERICET %) G-RZEHEMFEREOES L L TERIND.

GF={AcG|F*A~ A}

LB GF ik FARERISEERROELETH D, K Ac QP ITHL, A ¢,: F*AN A
ZREET S LICRY, A ORHEBIE x4 = xap, 1 GF — QuAVERSND. a4, 13 GF
OBERBICIR D, £, ADBBEFTHD LD D 4 AN T —EEROT, 64 OROS
ICk B2, C(GF /~) & GF OEBREEN» 6705 Q ERILT5. C(GF /~) ITIEBEY
R Z IERERER S T2 & O R ARQNENAS. Lusztig OFARLFTRITIKDE Y
THbdH. ZOFHIT G OFOBERENEDITPPD S THIZT 2 2 LIERT 5.

EHE 1 (Lusztig [L2]). G Z#EF M, p % almost good (FIAIE, p>5) £T5. 2D
&

(i) B {xas, | A€ GF}1E (¢4 ZEHICIERILTHZ LITEY) C(GF/~) DEEH
BRFEEZ 72T
(ii) HEBIRL a0, & “FHET 27 — IR TV T XDHFEET 5.
1



TE. Xae, DREITGY O—fi Greecen IO HICRE SN D, —fik Green BIEIE
G OMBEGTD L TERS NP TH Y, Lusztig 1FZ NAHHR (DX 0 FHEAH
72) BIBUE ORMERE S & L CREAMICRRE NS Z L &Rl LAL 2 ZICHEND -
T, Lusztig QR TIE, Z OHERBEBCEDORY FITAH T —fEOREWIE > T 5.
Green B OEEITIE, 2 DREMHITREICHRESIN TN LD, — & Green BB Z ETHE T
L720120E, TDANT—2PET HLENDH L. ZOREIT G WHEEERGAICRET
5. (G PO E IR T, Green B OGEIZ T THATL)

Lusztig OFHIC LV, G OB OUEIE, C(GF /~) DOIEIERE ORHEBIE & 72
HEIEK L BUOHED 6 22 2 FIK & ORI OZEHYTINZPE T 5 2 &, b BEEE xa4,
BRI ORISR T 5 Z & LRMETH 5. G OFOINERERGE, GF OBEE®
SFET H3BFE T, Lusstig IHEAE R, Wb b GF OfEBIRERKL /2. (v 1335
A—EE X(GF) #8)<.) R, 1% Delinge-Lusztig O —HEEE RY(0) & #H2BfR %
b (EEWBETHD Z L IER), ROMEE2ET 5.

(i) BHEEE R, O&MARIE O(GF /~) OIERBERILEL 22T .

(i) R, ¥ GF OB OMER A L L UERMICER S NS, KRS, R, OB

BRI EAICER 6N,

Z D& D IRPUT, Lusztig 1IRD & D 2 PREEZERL /-

Lusztig $8. @42 48 X(GF) ~ GF (2 — A,) Db LI, T 2T AN T —
e € QF T 5.
XAyp,de = Calls.

Lusztig PARAMER L, AN T — ¢, WRESND &, KRB vy a, 5, DBRAIFEAEAN
DHRBREND. x4, 5 PEETENI, GF OBIFEILTRETES. 22T G
DOHOERE RS, GF OBBRIBERRED 7 7S MIRD L D127 5.

GF OBRERREDTOT F L:
(i) Lusztig ARSI,
(ii) Lusztig PAUCHIND AN T — ¢, DYIE.
(iil) —f% Green BABIDFTRICHN D A H T — DURIE.
(i) IOV TIFEEFIC L VR ST 5 ([S3)). (i) 12V, FRER AT B RRA L
THAROEE, 5 WIENIET 2R ES T B EROMIER S TH T 25870, K
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REGEICLDE S TR, (iil) 1 RIS G O ORI 2R5E8 25 2 5 BN
B95. G=SL, ITOWTUIEFITEY (F A¥split, non-split DEH S Y) PiE S N7z,
LD EITDNTUE, £ 5 T,

G OHOPIRERSE G | IR OB IEERE LRGSO E L B L Tnb 2
5, FUOASERE GG L RANICARAR T I kB LI 8ICRD. LPLZO
5, GF OMEiEL 5 £ EHE L RTNTZ 600, BHEETF.O RS E&IC L
EFZEIN TR, Z LT Luszitg 12 & 5 HUOMFEERE 03858 O BERIFEEE O T ~ )N T 1T,
B2 ERT 5 DICHELBIIHE TRODTH S,

Ak TR OFERZHE L2,

EHE 2. G=SL, FiIsplitBle T2 T4bb G =S5L,(F,). HITp>>0 LIE
5 (BIAE, p>3n). ZD&E G OBFEENL 5 N EFKS N, Luszitg PRI
5.

FE. BT, EHI1C TSI N (1) DANT— ¢, OPIEE TR T X/ L7208,
ZHIZOWTIZ DB ELED LBEIE S TWEZ ey -=0T, 22 TRV Hx
THREICLTHEL. bLZDAR T —BPETENL, SL, IOV TUE (1), (i), (i) 234
THATE, 56> TR IR E D Z 21Tk 5.

2. #1988 descent & HIEIE

G OHFOPIEER LG EIC OB 2 ER T 2 FRE LT, Z 2 TIIHEEe e
descent & DRAREFHL £ 5. £ H descent DEFRNSMHO 5. G % (flify & 1R
5720) F, FERSN/EFEAREEE, F: G — G 2XI6Y % Frobenius G &5, #
Bm>118L, F": G — G % F o ¥3EICEIY 5 Frobenius B e 5. ZDL &,
GF" O F REREHIFIEOEENE, GF OBREROMIC -T2 2 e meh Ty
5. 2O 2FHOEL OB OBIRE TR D DDA descent (3 5 WL, Fid lifting) O
MCH 5.

T,y e GF"ICH L, y=2"12F(2) &5 e G BWHEETAH L E, 2 & yld F K
THHEn). G [~p TG o FHEBHHOESGE2ERT. m =1 056, F BT,
HEBEOLBIACT Eny. ZoE, MBEHOKLEZHIC G/~ ERT. VIV LEHE W
D G g B GF o NOERBES Npmjp WMRO LD ITEFREND. G 13 s #EE2

DT, Lang DFEHICEY 2 €e G ITH L, 2 =o' F(a) 22976 a € G BWEET A.
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¥ =F"a)at &BLL, 2 e GF THY, WIS v — o WERY Npwjp 2HET L. €
:v(“, Sth/F — N;;LI/F <‘: LT@@E@

Shipm/p : C(GF" Joop) — C(GF J~)

MWEFRSND. Shpm/p ZHA descent B LD

EHBNTNS &1 GF OBIIED C(GF /~) R ER 52 5. —F, GF™ @
F RERBHGED SIRD £ SITLTC C(GF" [~p) OREIEOEND. & 0 = Flgem
2L, GF" & o TERSNIAE m OXEEE (o) &L OFERE G = GF (o) B EAD
GF™ O F IR BAFEEE v 13 GF" OB Y ISR S h, ¥ 2FARE 6o 12
HRT 52 &2k, GMo Lo GF" RNEZRBE X|grm, PMEOENDL. 22T, £HS
GF" Jropre GF" 0 Jro, 2 20, ICE Y C(GF" g j~) & C(GF™ Jrop) DE—HLEN, X|qrmy
1E C(GF™ Jop) DIEL BIRED. | gim, FAN T —BERNT v DHLADEY Hic k5
T, TN DN C(GF" /~p) DEIEE 5 R 5.

IROFERVPEFICE VB SN TS, LR T (e GF)F T FARZE 2 GF™ o Bt
BoEEERT.

EHE 3 ([S1], [S2]). G ZHOANERSREREEHIREE T8, 2D L EFHRIV my BF
EL, mg DREETH D & O BAERBD m ISR LT,

{Shpm/r(Xlgrmo) | x € IrrG")"} ={R, | v € X(G")}

MAN T —fEEBROTHRY LD, (LAF T, 2D &9 7% m % sufficiently divisible 72 m
EWD Z LTS TRDOBFA descent 12KV G OBEIEE» S ARRIET GF @
HMEEIs GO NS,

A descent 130 B A AFOMIBEFE DS TORKEZRD. 22 TROTRITZN
BEAREHATIE RWEA S,

4 descent FH. G 1LEEERHEE, m 13 sufficiently divisible & §5. ZD & ¥,

{Shpm/p(X|grmo | x € (It GT)} = {xa0, | A€ @F}

WA T —AEZBROTRALT 5.



Y descent TAEE, GF™ DOBFEIEDOFTA descent 1T & 2848 (HOAIEEEE O5E
TY) MHEEOREN 2 RI=T 2L 2ERLTNWDEDTHSL. 2T & Shpmp(X|arm,) &
GF DB RS 5 & L AVEBIC e B IRDSK Y AL,

EH 4 ([S4]). G = SL,, FldsplitBe 9§56, ZoeE & ye (rGF)F ITHL,
Shpmp(X|grmy) DBRFEEEN DR (AN T — 2RO HFEOND.

ET A DIECIE GF DBGHE DR E e SRR 2 5 . Z DA DHEE % SLy(F,)
DPTHTHED . GF = SLy(F,), GF = GLy(F,) &L, F, OEHIT 2 Thne T 5.
T CB%G® FRERBRKN—FAL, F-RZE% Borel BBHHOME TS, W =
Nz(T))T =(s) THY, G s ISHIET 2 FAEBBARN—F 2% T, &RT. ZDLF,
G OBKN—FZ T, & TF OBFISEL 6, 125 L T, Deligne-Lusztig 385 Ry, (61) DNE
£0,

Rr(6) = nd$r () = p,
Rr,(0') =

&5 . generic 72 0,0/ WK LT p, o FBBICZ2 5. & 21T p lTERIIZERINT deg p = ¢+1,
Fledegp =q—187%85. ZZTpp O GENDHIREEZEZD. IFEALEDO, 0 ITHL
T, plar, o |lar WEBEICRS. LD, 5 0=0,,0 =0, PE—lEFEL T, 2L &,

plar = p1+ pa
plar = py + Pl

ERENG. 22T, pr,po WFHITREL (¢ +1)/2, pl, b FIRITKEL (¢ —1)/2 D GF D
BERHEELIC 2 5. GF OB HEe L TE, 2N T—a T TH 573, Fi4 descent
DBERDED T DL, p1,pa R, ph, phy PIEIT222XBITL2HENHE TS, by
L Zhnb oL, GT ofEHTHETH Y, ZORBINEINCHEBIROTH D, IREITH
95 & D12, — & Gelfand-Graev 82 FIH L TZ DI %2475 . LED SL, D
5a, %ﬁ’ﬁdescent FIRD & D125, ki Cfﬁﬁhf: pl,pg,p’l,,o’2 WX F % FmICESWMA S

&0, GF O FAZERBROBREX = {p ,p2 ,p1 ™ M B BZL K pe X



&:j‘j‘l/‘(, ShFM/F(ﬁ|GFmU) 72 Rp K?ETZ &‘:Té :0)8 %,

1
R o = 5(p1+ p2+ p1 + p3),
1 2

1
Rp<m> = =(p1 + p2— Py — 1h),
2 2

1
Rpfl(m = §(P1 — p2 + P — ph),

1
R,)/2<m> = 5(01 — p2 — P+ ph)

MENEN, 2H T —EEBRNTHEAIT 5. 40N 2 A AT % % SL,(F,)
DRFEAED—FITH 5.

3. —fi% Gelfand-Graev $651E & BEHIFERED 5 R)LAF 1T

—# Gelfand-Graev #ERII) T &> CEA SN, FARRWLRIERICOWTE K] B &
Oz ZoSBEZSB N/, g% G D Lielge L, F: g — g X657 % Frobenius
Bt T5. g IcE&EENLHHhEIT N IS L, Dynkin-Kostant BLFHIC LV F R
TE P LD F A% LeviiBaRE L WEE 5. P=LUp & LevifpfR e 95, N IC
Y, Up © F RERHESBEU &, I Ay : UF — Q 2NEE 5. Iy = IndGr Ay
Z— Gelfand-GraevfgtE L W5 . —fIC, N, N’ € gf 8 GF X T, I'v & Dy
& GF OBRLLIEEEG5X 5. N O GHuE%Z Oy ERT. Oy O GF PuE~Do R
Any =Zg(N)/ZL(N) ® FIEHH Ay /~p ICE > TEER ENE. Ay /~p DIT c ITRIGT
% Oy ORFETEE N, Ay % c Ctwist LTHESND U o—KIBEL A, UF - QF &
#£ Iy, =IndSr A, TH 5.

JIFFIZHE > T —fi% Gelfand-Graev 81 6, IRD & 9 1B —f% Gelfand-Graev 512
ERERRT D, 12120, SL, O%E [S4] TRENIE IS, U & L o TRZEICENS D
T, )P O— IR L U BRI > TS, 7,

Ay = Z(N)/Zg(N) =~ AL(N)/AL(N)

T% V), AN Li?’—"\‘}lxﬁlifﬁéi Z‘:?‘{%j—é ZD& %, AN/NF Lj: AN @D a_lF(a)
(a € Ay) CERESNEHOBO LML LTEONS. ThE (Av)r ERT. (Ay)r
W FEIICHERT 2 & 57% Ay OERKOEEETH L. (A & Ay OBHEESED



HHELTD. €AY — QITHL, Z(N)F O—IRIBEE ¢ BIRD & D ITHERRT 5.
& Z(N)F = (Zy(N) /20 (N ) ~ ASE = AL — Q).

ZAll (c,€) € (An)p x (AR IS U THER Z,(N)FUT O—IRIHE @ A DEHRTE
5. 22T, (¢,§) TEREIZEE—M Gelfand-Graev 5% ., &

F
Iee = IndgL(Nc)FUF € eA)

ICKVEET S, [ 1T Gelfand-Graev F51E Iy, DHEFIFLTICTR > TS,

e W2 &5 GF OBEFSED 5 SNV & family ~O5EEHHWAL L 5. G+ G &
FNENG, G ORIBEL TS, GF ~GL, THY, Blfgn: G — G = G*/Z* BES
N5 Z° 3G = GL, 0P Tho. GF OBRIERKOES TrGF 1E, RO L 51
Lusztig series I E| S 5.

e G = [T £(G" {s}).
{s}

I {s} 1ZG* O F RER MBI L TEL. 5, s G L, Q, = Zg(5)/2%(s)
B QO FKERICR S, s o G oo GF HEoRETE Q,/~p= (Q)r T
TNNWAHTOEND. 2 € (Q)p WHIET D GF DItk s, ERT. % 5, ITHL, 7(8,) = sz
Lib s, € G BEND. T # Zg(s) @ maximally split 28 F RZBA b —F 2 & L,
T % n(T) =T %R F G DFFREBR N —F2LT 5. 5% 1(5) =5 &5 T
DFEEIS. W = N (T)/T* 3B W ik No-(T%))T* LEA—HTEL. W, & W I
BID s OREIEE TS, S56I1C

Ws = NZG*(S) (T*)/T*a Wso = NZg*(s) (T*)/T*

YB WO, THY, W, =Q x WO &5,
—%, GF = GL,(F,) OEHEIL s € TF & W, ® F RKEREHESR E O (5, B)
THABNSG. ThE pop &RT.

pep =£[W: ™ > Tr(wF, E)Rgz, (3)

weWy



LT D. Ry (3) 13w T twist Le FAZRBR K —F A T: \2B9 % Deligne-
megm—ﬁﬁﬁng)%%?JmmmﬁW&maﬁé:amibgmmﬂbf%éF
DEAVFRER po, g WER S NS, Clifford BFHIC KV, GF OBROEEE, G ORI
D GE NORIRZ ST HZ LICk D, £THELND ( multiplicity free DRICIR D).
€ (Q)r BRTEHOLIW, pp 29T 52 21Tk VEBENS GF OBYIRER
DEEG® T, p LERT. Lusztig series £(GF, {s}) 1

G {sh)= I Tos
Be(lre W, /Q0)F
EafRENG. 22T, (r W, /Q)F & T Wy @ F AR Q¥BZERYT 5. T, p 2B
FIFEAR D family &9 .

AT, 58D T, p WAL Gelfand-Graev REUC L > TITNNATIFTEL 2 & %
DTS, — D T, g DT NATEZ DR RGEIRET 2D TH 5. FuOANER
BEGITHLT, &pelrGric g DIMHEHE O, ZXe S 5 5M/AY Lusztig [L1] T
Ehiz BIZIE s=1 D& W,=W THY, W OBIRI E DJFT % two sided
cell DFFRRILE) € Irr W 75"5 Springer XIS L VEE S g DINHPEN® O, 252 5.
% e (Q)p LT ps, p lERACHEHEZ 5 X5 DT, family 7, g (2% L CriHEE
O WEED. & NeOl, ZlY, Ay & Ay O (D2FRHTEE D) ML T 2.

My = An)r x (Ay)", Mo = (Ax)r x (Ay)"
LB My C (An)r x (AR DT, % (¢,¢) € My IS LT Iy WEHKRSND.
0: My — My ZERLEHR LTS,

W5 ([S4]). (s, B) 3DH5MEWETHETS. 0oL & £E T 3 My I&-
TIRMFEND. (¢,6) € My WSHIET B Top DTTE poe ERT LIRDKY .

1 g DL
<Fc’7§’7pc,5>GF = {O S;(;f@?o) (C 6) e

513, GF OBREORIRE LT, HRL &) 24 M2 F > Tz GF DB
FIEE DEME 2, BT — M Gelfand-Graev F5EEASH Z L ISHRHIL T<NEH Z L ZFIRL T
W5,



4. Lusztig ¥

(s, B) EATOMY 55, £ T, T3 GF OMSEEEERL L.
My = Ay x (Al

LB, R, (AL 1E Ay OBISET F RER b ORk0EEEET. pairing
[0} My x My —Qf 2= (0,6 € My,y = (¢,€) € My KHLT

{a,y} = [ A E()E ()

ICEVERKTS. ¢ c(Ay)A 1 (Ay)p LOHEELRRELZ LIERETS. Ko e My
WL, GF Lo R, &
Rw = Z {x,y}py
yEMpN
WCEVEFKRTS. R, & family 7, 5 IR SRR L WD . BB 2 13 RO & S ITHR#AL
Ihb.

FE 2°. family 7,5 ZHIOEY & T5. W My — GF, z — A, WEAEL TR
=7

7272l c, € QF ld ¢, DMV FICKVEED ANT—THD.
EHOIEINCIE, Lusztig 1C & BIRDFERVBIAEMIHDNS.

EE 6 ([L4]). p>>0 &9 5. ZD& &, —fif Gelfand-Graev 58 I'n, 13 x4, ZEDHE
JeAia e L CEARICRSh S,

FEE. Lusztig OFERZEH L TEHE T 5729121, — i Green BI¥IOFTHEICEAT 5 A4
F— R PRETHLENRDH L. 1NNz, G=SL, ICHL UIZoAhT—13EE
FICL VP SINT WS, £z, Lusztig DARITIE, —f Gelfand-Graev 42 ? Fourier
BHICEEL 72 1 DAFRNEENTND. ZD4FRE ZH, GL, 1213728\ SL, 0K
T2 2 Rl Thb eEZEX6Nd. ThIEH HEIKRT SL, DEH D Gauss FIORF
B OIRRICHIN T 5. Z D 4 FfRE SL, 122 CUid Digne-Lehere-Michel [DLM] 12 & ¥
PEINTHD.
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EHDOFEEH OMERIC OV TN S Z LW TERVDT, 2 2Tl N ERME D
A2, cuspidal % S8 family O E D & 5 ICHAERE O RRERIE & BIFR T %
Wi ZHITHICL EOTHBL. N 2IERIMEIGETHL, Ay = Ay = Z 13 G ol
—¥T5. L E,

My = Zp x (ZF), My=2F x 2\

THbH. 22T, N % jordan BEHERNICHNA . C % G OIERIMBSHE U, u € CF % Joprdan
BERIN GBS 2 e ZF 1T L, 20 13 2u Z2EOCHESAICRD. Zo(2u)/Z2(2u) ~ Z T
HY M (2,n) € My 1T L T, 2 cohomology K IC(2C, &) WEFRINS. I=EL,
E, Ve (Za(zu)/Z8(zu)) TEES, 2C LOBMBARTHS. oL E (V7 Nei
L T) Ao, = IC(0, 1) &2 HI5HE A, DPHED X SFAET 5. 72121, Guy 3G
DIMESETH L. T2 T oy ZBHIIDLZ LITLY

XAZ»"? = C_1R277771

MRALT D, 22T ClE 1 D 4FRT, —fi Springer MIGIC &Y IC(C,E,) ICMIET 5T
2y 75 1D 4FRTH 5 (FEME [L4] SHR).
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