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T

ARHZACHRHH K DN (Fan Qin) K ¥ OHFEMFE [5] OMEHTH 5. HIEK
DMEROH THRITEA S N7 HAE1EH#E (freezing operator) @, &L —7RED
RIGMIC B 2 UK ¢ FitEoERE (Kazhdan—Lusztig B T4 ADIGHIZOW

Tt 5. FHRIZ CRDGROTFROFENMIRTH 5.

1 8A

HZ oM BRXITEZRM Lie R g BLRUEFILD T XA =& g CCIZFEL
T, EFIL—THKHE Uq(Lg) ﬁfﬁi 5. ZhUZ g IfRES 2 IEHRAE 7 7 4+ > Kac-Moody
RE g OERT IR Uy(g) OE e LTEFRSN S C Lo Hopf RETH D, V-7
Lie f%#& Lg = g ®¢ C[z*!] @@fﬁﬁﬁ@ﬂfﬂ‘—_ﬁ?‘&xﬁ/%’—ixé.

AT, FTRXA—X qgl3 1 DEMRTHRVWEREL, U,(Lg) DERXITTRE (EREIC
WFERXIC 1 BRE) ORITE/AXNVECEEZS. B CIFIELEMAIET it / A
ZVETHD, ZOHBRFENMEHEIZOWTIE, 1990 £ A0 HHIEICE S T TiEFRICH
ETONTWS., 22T, REGNICRCEAN: Bbn s, B Bl 2 BHERE
D q FEFOREMEZID BT, Bbi§oNmEE 5] 2N T 5.
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2 EFIL—TRBDOERRTRRL ¢ #581F

AEHITEE CIZOWT XK A LNLHEAFIEZFRITHENRS.
%5 C OB SR D nHHIE Chari-Pressley [1] IZX > TG TWS. ZHuzkh
3, HHRILESY = A MEEROELIE LT, RD XS REHEHENFET S !

(B COBMNSRORIE ]} < PT= > Zswia (2.1)
i€l,aeCX
—f\ﬂ/ﬁ (“*W VA N O8EG, ci/u~—70)=ia‘)

DEMPEETH 2. (ZZTiE[1] 1B 2 Drinfeld ZIHROLTEEZ, £EHEPT L H
RICFE—H L TWn3.) IEMERERIZAK ST 2205, BIT )\ € PTITHMIGT 2 BRI, ik
BlvzA L AOBNBS (YA FRE V() £ LTERNS.

F - REDIEROE CIcB 2B LT, Frenkel-Reshetikhin [3] @ ¢ 181E235
%. Lie (X g O BARXITRE O H MR TIE, Cartan F753E b C g DIEHICET
ZREDY = A4 b2 fiF (Hﬂilﬁ”“?aﬁ R BEZ, VA EEORTOREEE
ELUTRBHOIEEMNERI NI 2BV Z S, FRRICE COBENR V ITHL TS,
—7 Cartan #5&& U, (Lh) C U,(Lg) DERICEES 2 “0 v = 4 b 22/ DR

V=,

pneP

EZ, LA NERORITTORBEEE LTV D g f51E

Xq(V) = Z (dim V), )e”

neP

RERTIIUHTES. ZAULT —~ULBE P OBHU Z[P] (= SERZH 0 —5 > %I
AB) OILTH 2. g6 x (V) ZRHV BT 2L OEHREZATVS
THE € @ Grothendieck BRZR T L &, MLV = x (V) [ZHGEREEREY

Oul
o
dm
=
e

Xq: K(C) = Z[7P]

%35 < [3, Theorem 3.
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TRz 6N N € PTIZOWT, BT 2BEHIRE V() @ ¢ 681 v (V(N) Z5f
HE X, LWVWIDEEFL-TRBORIHGRIBI 2EARMEDO—DOTH 2. HEHM
Lie REX D E B R RELGRIC B 2 Weyl FEIEARD X 57, BEW ¢ HEEORA LR
SDr AR TVRY., 2ok BRRICBEVWTE LS 7 e —FD—D2L LT,
RETTHR D Kazhdan-Lusztig B D7 70 —F 035 3.

3 (q,t) 818 ¥ Kazhdan—Lusztig B4 F48

BEREHM Lie RBOBRXITHNRE Y = 4 P REOIEVERBEICE T 2 BEFED)
Kazhdan-Lusztig PEDFETIE, BGG E O dFE 71 v 7D Grothendieck # K (0Oo)
B3, g D Weyl HOHERE L @YNCHE—HEN, ZD 185 X—KXZET D % li-Hecke
REUTBWT, BFHERIKR (standard basis) 22 HRAK 7L 3V X LI K - TEHETRELR A
HEJLE (canonical basis, = Kazhdan—Lusztig basis) 25X 5. BFED T X=X ¢t
ZLICRRIL Lz &, ZOMERED K(0)) OMNFAEEO L ITHEIC—HT 3, &
W5 DA Kazhdan—Lusztig FREDOHNETH - 7-.

CBVWTHFERRD Y PR —F%2EZ 5N TE5. ZHUIHE [12], Varagnolo—
Vasserot [16] (ADE 2 D#54E) B & Of Hernandez [6] (—f&%) 12 Xk %. T, Hernandez
6] DFEEIHE > TZ DS Z BN 5.

%35 -Hecke REX DSV & LT, EF Grothendieck IREMHIN 2, K(C) D1
N X —RZIEAMHRETY K (C) ZRAs 2. FMlIZE D, Zhidne— 7 ZIHAIR Z[P]
REMLTHRONSET F— 7 AREY, = (Z[tH2)[P], x) O 2t/ ¥z LT
HUNCERIND. T TY, D+ 1%, D2 v: Px P = Z ZH T

e x et = Y /2 A +p A\, peP)
LEFEND. REME Y2 1 BBRERELY, - Z[P) ZE®, ZOHIRIZEE
evi=1: K¢(C) = Imx, (2 K(C))

ZEL.

&2 Grothendieck 3R K;(C) \FHERK {E,(\) baep+r ZFD. ZHUIRHE eviey T
BARI L(w; o) (i € [,a € C*) D q HEEEDHIHAAD72F Im x, DHHIEIZS D5 &
57 Ki(C) DHM Z[tT/ 2| BIETH - T, BAERHD ¢ 6= % 51H 5 % Frenkel-Mukhin
DT7NIY XL [2] Dt P ZHCTHRENS.
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XBHIT, ZOrEZNePTITHL, &
VO =X (V) & xaaVO)-B(Ne Y 2 Ew 6.
BEPT <A
272 T Ki(C) DI xqt(V(N)) D—BINCEET 2. ZHEBNREA V() O (¢,t) 18
BrER 22T (e = VeP), t12=t"1210XkoTEE BT b—F 2K
Y, DRAE (anti-involution) TH D, #5 Z[t+/?]) ¥ K,(@) 21D, %7/ <1

<\ = A— € Z Li>00

WEoTEL2 POFXEFTHZ. ZHUIXEHIEFOELUTHS. T, Ty, €P
(i €l,ae€C*)Z, (cij)ijer & g D Cartan 1751, r¥ := max{—c¢;; | i,j € I'} € {1,2,3},
(di)ief c {1,7‘V}I i diCij = djcji (Z,j c I) RHHDE LT,

—Cji

O[Z"a = wi7aqdi + wi’aq—di - E E wj’aql—Cji—2k
Jel k=1

CERIND, HiL— FOFLITH 5.

R (¢, t) BEEE O TESE {xq.t(V(N) }rep+ &, EF Grothendieck ¥ K;(C) D
B ZEE ) RE252 5. ChRZOXIRICET 2 HEREOELTH 3. & X e Pt
WL, BAE{pePt | u <\ IFAERTHD, ZM (3.1) 3B (¢,t) I61EZHET 207
W7 L) X6k 52 5.

% Z T, Kazhdan-Lusztig PO M LT, FX

evi=1Xq,t(V(A) = xq(V(A)) (3.2)

PMMEED N € PTITNLTHD D Z AN S, ZHEERE, V=10 %, ¥
bbb gh ADE B v %1%, HEMSHRAE LOREEOHEGRZ HWTRINS.

FE 3.1 (FE[12]). rV=10r %, £ED N e PT I L TERK (3.2) 37T 5.

rV >1D%E, $7%bb g BCFG B DA, FROERMENFEZH WS Z X
(Db 5rzs) TERVY, BN (¢,t) IEEUIMAEBNIHR N D DRD
T, Kazhdan-Lusztig B! FRIIEKRZ RO,

F48 3.2 (Hernandez [6]). vV > 1D Zd, EED N € PTITRLT (3.2) 3HILT 5.

EHOHIZRD , BT T 32 TR L TRV, RO DETHERIFELNT
W5, AR TIIFHIRDERNEETH 5. LUK, hY T g DIT Coxeter Bz 7.

4
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EIZ 3.3 (F.-Hernandez-Oh-— KK [4]). U FDERDEL D D,

(i) g2 BHOLr =, £FED N € PT I L TEHK (3.2) 3T 5.
(i) A =iy 00+ + Tipy 0, €PT (ix € I,ar, € C*,1 < k < m) DM

ap/ay €{q° | s € Z,s >r'h"} (1 <k,l<m) (3.3)
Zitized e &, HFX (3.2) 3BT 5. (glEfEETLV.)

AR 3.4. T 3.3 OiFFHIZIZ, Kang—H-Kim [9) DEWRTO—RILETT 7 4 VB
Schur-Weyl SO RS F 2B 3 2 —E DR [10, 8, 11, 13], B X Uil Hecke I & 2
RO o) #HEREOBLER (17, 15] (@ 2 \REE O BEmIEET S hwn) 23
AER R EE 2 R T.

KR FEHIIRTDH 5. KEITZ DIAERHDOHIIE Z 3T % .

FE 3.5 (F-Qin[5). g8 CHOL &, FED A e PTICHLTER (3.2) 13RLT 2.

4 REEERRC EEIEDLA

FER 3.5 1%, —MORN 2 € 3.3(i1) AT Z 2RHICS FLFESES I L TR
XN, FDDHDEED, FREERER (freezing operator) & MEXN 2 REIRIET D
%. ZHUITtk, HFEMZEHE D Fan Qin [14] 12 & » THREFEGR O IR TEA X N2 D
DTH 2D, ARMTIEINZIHRADFRETERL T, MAEIE—Ufili31CHAT 5.
R [5) 128U 2ikamd [14]) 23 TH 3.

ZIBIE, RINCEZ 60Tz g 2iEHID, b5 0 ODHM Lie ¥ g 3 FIFHCE X
3. FZTIHDIE, g ML CTEX 2BAMR X L, 20 g icfthis 25t
e X tELIrITT 5.

MUFRg#, 7¥=rV Tho>T, LL2d gD Dynkin KD g D Dynkin K ZE 527 Z
ZrLTCED LI RO TS, LOFEMHICE, FNVEGOBICEE I CI»HoT,
EBEDi,j e IIIXMLTéy =cij, dy = d; 2T eRET 5. HlgCc§gTds,

Bl 4.1. FIZIZgH C, BDL &, [={1,2,...,n} ¥ LT, Z® Dynkin K2

1 2 3 n—1 n
le: < o)

YRBEIICHHMA - EIALT S, COLE, GELTC M (A>n)2ED,

5
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I={1,2,....,2} LT, FACHML— 25 0T2Y, BRREUA T C T3 L%k
tEEfEZL T\ 3.

CDOLEAEICIDD, 1w =04 (i €1,a€C)ITE>T, DAL 1 P P
DEZFS. B, FAe Pl T, U,(Lg) BRI V()\) € € & U,(Lg) DEERIR
BV €COBIES. DL E V(N D ¢I8E x (VX)) € Z[P] 75 V() D g H5iZ
X¢qVOA) EZ[P] 25 ELMOHZS L WS DDBREDHRTA T T TH 5.

W EQREDS & T, HREENHER 255 15 {xg(V()}epe — Z[P) AT XS
WWEDS. T, &pePricnflT, —EIICES 2 EH0E 1 OIFARESER

FM(.’EZ"Q) € ZZO[xi,a | 7 c I~,a c CX]
IC& T, BE g 48HE x (V (1)) 23

Xq(v(U)) = euFu(xi,a = emYhe)

DIGIZEE S, LWHHHK [2, Theorem 4.1] ZHWEZT. T THED Fy(xiq —
e~ %) 1%, BN F, (1) KBWTEEK 2,0 (i € [,a € C*) % e % ITRHHKILLT
Bond Z[P) e RT. ZORBERAVT, T (V(n)) € Z[P] %

PO (V(1)) = €™ Fy(@ia = (i € T)e™ %)

YERTD. EEL, SGe)iFicIDrEL Z5THRVEZX0EZEKT DL L,
TP = PR TG, =00 € wiq (i € 1,a € CX) 2 RHERHERRETH 3.

B (q,t) $6IICH LT b & < FRRCHAEER R 150 {0t (V (1))} ch+ — Z[E7Y/2)[P]
DEFEING. (RELIOLE, BT =72 Y, O« 3HWT, v—7 > ZHAKR
Z[tFV2)[P] T HIRICA > TV B AR T 2 V3. ) ERDP HEBISRDBHES :

evi—1 0 fg = fﬁ o evi—i. (4.1)

%8 4.2 (F-Qin [5]). FED pe PHicxtL, UTFBHKILT 5.

R

1)) = xq(V(mp)),
(1)) = Xq.t(V (7).

i 4.2 DFEFIZEE L < 72, (1) 1 Hernandez IZ & % [7, Lemma 5.9] 24 Dit
BTEXMALDDTH S, (2) IZHREEAE 1 2 (¢,¢) BRI Tl 2
Frenkel-Mukhin 7 L 2') X 43 X U Kazhdan-Lusztig 227 13V X L2 L TS
ANCHR2 585 2 & 2 HIZfER S 2 Z L TRENL 5.

VS
[S—Y
N—
—_ —n
(=Y =Tl Y]]
=<
<
—
VS

=
i
=

6
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TN - 72T, FEH 3.5 OAtfHZIAR K 5. wE, Hfl Lie & g3 C,
BMchsdrl, mTAe PP ERICEZ6NZT 3. C, BOGBE rYRY =2(n+1) T
HBILWXHERLTBL. A=wj, 0+ +@ipa, (k€ Lap e C1<k<m)&
BN &, b3 A—MMCIEER 3.3(1) 0BT 24 (3.3) I3k, Ll
T, N €Zso 2T REL LR, FHF

ar/ar €{q° | s€Z,s >2(n+1)} (1<k,l<m) (4.2)
Ml Ehd. (bbb A RIE NPT ITKEFETS.) 22 TH 4.1 © X 51 C; M Lie fR

BaghEZ3., ZObE (42) XD, gDl =A b\ e P IIHUTITER3.3(ii) %
HMHTE3. LzhoT

evi=1Xq,t(V(tA) = xq(V (1)) (4.3)
DRILT . ZOE, mA=ANRXEEL RIS
evi—1Xqt(V (V) = eveetf (g (V (:A))) o 4.2(2)
= fa(evie1xqe(V (1)) S (41)
= fa(xa(V(:N)) - (4.3)
= xq(V(N) - i 4.2(1)

E7oTC, mLEho7%EK (3.2) 2185, M THEM 3.5 PSS .

AR 4.3. LoitAZR % &, £JFEROFERD, L DRI g B A (ABCD &) @
SEICET 22 e Aa 0 s. TAIREoTRIC g A AD Bl r 2R 3.1 &, @
3.3(1) OREEHAE LN,

X oI, HEEAZRZAVWENOEMRZ, FAE (twisted) 2 FL— FREDOEEK ¢ 5
R (ERECIE twisted ¢ 61D OPCEMBIC SIS T2 2 e 23 C% 3. fifr LT DY),
BOPER ¢ #6k2E D) | OB ¢ iy “REFRLY TH2Z L 00 h s, IR
X [5, Section 4] ZZ STz,

EAE

AREE, 2025 4F 10 A WCHERARCREATIT AT CHIME X e RIMS HFERFSE &35
A EDLEME R COEZEOHEHELT I DHZDDTT. MERRELED LN
HHEAMBIEEIC ZDSEE D TESHEILE L LIP3, ARG T 2EE 0
JSPS &M gt JP23K12955 DB %2 1T 7= DT,

7
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