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1. 0k

RS AR 2 RIS 3 2 B D “double” & L TEFRS N LK LD ERETH D,
TEOBERB L OIS EIBHEOEME L TREN, ZOREFICET 2SR OREGRD
Ausalander-Reiten FEERICR § 2 fHA S bEmALEREZ FATWS. # LT Dynkin D
Auslander-Reiten B5fid Gabriel DEHIC X D XSS % A DE BB Lie REDL— MR
DiiAEDLEFREESEBRL TV Z 26, RIS L OREST et b 2% %
Z & T AD,E B Hl Lie KBRS 2 RECRORIGmICE T 2 BERNFHEIE 505 Z
LBARCHIFINS.

— 77 T4 GeiB-Leclerc-Schroer [GLS17, GLS18a, GLS16, GLS18b, GLS18c, GLS20] 12 £ D
MFMERTRE—( b Cartan A2 A3 2 ARDFRIFFREB L 2 D RIS AT (— bR =2130
DA SN, AR TIEFEERZEDORHER  OHFEFFE [FM21] 1ITE-O %, Geifi-Leclerc-
Schroer 12 & 2 —fEALRTH I D @Y 72 KEAT T ICBE T 2 REUMT S sz b ofid e, &
T affine (RELDORBGHE L OEH W REANDBLE D & Frenkel-Reshetikhin[FRI8] 12 & b &
A ENTZTE Cartan 175 B3 2 BUER 7 1E# 2 BIMRAT 1T, REGRINCATII DM E Z A5
LEERZFENT 5.

2. IS =B BT EMBEDFLEICDOWNWT
2.1. ZERBMAERY MILEM. 2D ZXEBUT T 2 b D k-7 PVER (ZEREGE
NI MLVER) V = @,z Vaw 2WT gV (resp. tV) TEDRES 7 b (qV)up =
Vieto (V(u,v) € Z2) (vesp. (tV)uw = Vup—1 (V(u,v) € Z%)) ZRF. FFARK @y DD g ¢
ZBES % Laurent ZIHK alq, t) = Y04 g araq" t IR L TRD LS ITED 2 -

VGBG(QJ) — @(qktlv)@ak,l.
k,leZ
BREETT Vo Bk PERIXITTH 2 & =, 2O _ERXBUT ERIT dim,, V & ¢, 1= 12
AW ANFERE L LTRTED S .

dimg, V = Z (dimy Vi, ) q 2",

U,VEZL
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Z DFED RN T dim, (X)) = a(q,t) dim,, V TH 3. BB BT E k-2 bL2E
[V OFIR k A D(V) % D(V),, = Homy (V. ,, k) (V(u,v) € Z%) TED 5. FRBUKS
Voo D3k EARRITTH 2 & TERLFARD(V) 2V DD ROFELNDH 5 .

dim(m D(V) = dimq—17t—1 V.

22, ZEXRBIEHRE EOBARINTIERKO_EXRBTEIME:. M 3msefshiz2
7270z THYH, EHBARNTITERDES Qp, KFIDES Q1, KHIDIAA (resp. #4520
ZEEDBEBRs: Q1 — Qq (resp. t: Q1 — Qo) DIUDHQ = (Qp, Q1,58,t) DI TH 5. ik
Q2B deg: Q — 72 HlH A 7=d D% “EREBUT =ik & 3.

R QITHLTKQo = Dy, kei & kQ1 = Pueg, ko ZERKT 2. ZDkQy I k-FRED
*ﬁiﬁﬁi €€ = 6ijei (VZ,] S Qo) Tﬁi D, le Iz (on,on)—ﬁﬁUﬂﬂﬁo)%iﬁﬁ%Z € QO
Z%’O& S Q1 @:jTJLj—ZD € - = 51‘,'5(04)04 jgiU‘Cv e = 51‘,5(&)0( "Cii% ﬁEQ L:;WLLVC%@
EREE kQ = Tig,(kQ,) TEDS. fRQVP_EHRXBTETH 2L %, ZDEREKQ X
deg(e;) = (0,0) (Vi € Qo) 72 % ZEHRBUT = k-RE D ZE D D.

REA 2R Q DIEMREKkQ ORaREL LT LN D k-REL 3 2. REETIEHIC AN
M W05 Ll ANZIET 28189 5. AN M3 M = @, e:M 7222 PV
L TCOEMDREEZDD. MQP_EXBMNETHY AICZFIhrOFEIN L EXEMN &
k-FREBOMEED A2 RN EE R 5. BB = ANBE M & N2 LT Homa(M, N) TH
R AMEFRIDZER, ExtT(M,N) TZDm-RDAFERI—REFTILIZT L. bk
FAWTZEXEBT = k-7 L2 homa(M, N) & ext? (M, N) ZZ N FHE u,v € ZI1THt
TAIRBBEDDBRD LD EHCEDD .

homa(M, N)y, = Homu(¢“t°M,N) & exty(M,N),., = Exty(¢“t"M,N).

3. —MALHTE R AR D ZERBUY = RIaw & £ CARTAN 175
Eln=#IeBL. MR, 5 e NTHLT, FMEBIR ~ j & ¢y <0 TEDS. Hfl
Lie R g o L TER r ZRTEFET 5 .

1 (g : An?DTLv E6,7,8 gg)a
r=1<2 (g B,,C,, Fs ),
MATTH] D = diag(d; | i € 1) Z C DLEMNAEMITIE T 5. DFD (d)ies 1F [ THFD
OB T dicy; = djeji & i,j € NI LT THWCRREBROHE 5. &iecl
WXL Td e{l,r} THYH, ROBEGRZMIT :
2 (i =J),
¢j = —ldj/di] (i~ ),
0 (ZDAth).
%Z,j el 0:;@1/‘(, bij = diCij <\_).38< Dk % bz‘j = bji Tzé D%@%ﬁ?ﬂ%é .
bij = —d;[d;/d;] = —max(d;,d;) (i~ 7).
AR THRbiL 2 Bl Lie RE g DBNTIG U TR F 2 ERK /2B 2 RDFK (Table 1) TE L HTH
. JEEh X Coxeter 1, hY 1XX0f Coxeter & FEXN 5
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[r|typeof g| (di)ier | h | n

A, (1,...,1) n+1 n+1
1| D, (1,....,1) | 2n—2 | 2n—2
Bers | (1.....1) |12,18,30] 12,18,30
B, |(2...21)] 2n o —1
2| C, |(1...,1,2)| 2n n+1
F, (2,2,1,1) 12 9
3 Ga (3,1) 6 4

TABLE 1. Hifili Lie fX¥ g 123 2 E8 75

L7 D B Lie B g 1S LT Q = (Qo. Q1,5.t) B RTEHT 3 !
Qo=1 Qi={ay|(i.j)elxlin~j}uie|icll}
s(aij) =7, tlayy) =1, s(e) =t(g) =1
7, MQITEXMERTEDS
deg(cyj) == (b, 1) = (— max(d;, d;), 1), deg(e;) == (b, 0) = (2d;,0). (3.1)

MHw; e {1, -1} 2% (1,)) € IX ITHLTin j B D wy; = —w; 7% L IITER. Zho
DFLF D N T kARE ZBIRANT 2 ke LTRTED S -
(R1) & Vai; = age; ™ (Vi j);
—Cij—l

(R2) Z Z Wijgfaijajig;Cij_l_k =0 (Viel).
je€l:j~i k=0
INGERFRBEHRRZO TN (3.1) 12 & 2 “EXHU & kABOMEIEE 5. (TIXF
BIZ RO TRFE {wij iy DELD FIZIIRIFEL 720 .« BIRR (R1) IC& 2 TRDITe i T DH
DMCAD, RE(2r,0) ZFOBFRITLTH 5 .

§ : d;
g = 5:/ €;.

il
BIERBE O LT, RO TER SNSRI 2E R 5 !
T1(¢) = IT/&"TI.

RECTL(0) 1Z kQ DRI T 22 & 7E % 2 BRRREUS T 2 Fe>. ZoREII(¢) z—Rbaigt
TAB R, ZO ) X [GLS17, §11] 2 X 28R » 5 k EHRRXILTH 5 Z e HILN
TW5. AFRETIEIN) ORBERCEL T—HD (L TR D LOWEZ FIck S 720, XU
BCIEEEDOD ) 2 T TRT 2T 5.

& 3.1, T2 TOREILIE [GLSIT] 12 & 2 —RALATS A ARE DL iRIC B Tid Langlands I
SIS 2 ORI ICC, irDH Q) ER—HEND. ZZTQ={(,j) el xI]in~
Jywij = 1HE {wij iy WAHB T BAEITTHS. (D! = diag(r/d; | i € 1) 3¥sE L 7
Cartan ﬁﬁ” O = (Cji)i,jel @E@/J\ﬂﬁftﬁﬁﬂf‘?é%) .
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EFED S ILICEXTE 2 5N 2 kAED anti-involutiong: IT — IIP 235 %
o(e;) = e, P(ayj) = ay, o(g;) = &
ZEIEA & TR M OISH LT D(M) O ZERESS & T-IEE OS2 B RGO
iE% ¢ Ttwist LTH R 5. EXEUED M, DWERKITO & 213 BRI BT = [1TINE
ELTORBD*(M) 2 M»H5. O anti-involutiond & & 22 HFE SN 2 MO FIEY
BHRIZIT 2D FEIN L. FRIGT ZEREA = N0 72 3B % C(I1) TR
T HIR kX DI CI) OREZEk Wt E2 5% 5.
Fie IITRLT,
o S; % (0,0) ITXREUK % D C(IT) DEAMIING L 35
o P i=Tle; = (II/TIe"")e, TC) 1ICBIT 3 S; DEFHEL T2 ;
o [;:=D(P)TCI)IXBF2 S, DEALIKEL T ;
o [, TP ORNMHETH->TEjAi LTl =0 %2 THOTHARDDL T
5. ZOMBEE %ic [TXd 2—AR{CEMMEE L2
o [FAERIZ C(IIP) 1B 1T 2 — AL AN 2 EFR L F, THT.
%Ki IR LU TZHERIE k(] 1T deg(s;) = (2d;,0) THEZX 6N 2 —EXE(T T2 ED L. &
EBE 0 1DWT Hy(0) = K[eg] /(") ¥ B, BIMBEM L% i € [1TDOWTHES 2R
e M IFERIC H(0)-IEOMSE 2 HD. —MRILEIS AR OERED»S ;B = H; I3 "EX
BitE H(0)-IBETH 2. ARTE LI H,(0) % H; TRTZ2ICT 5.

3.2. B Cartan {75, NETTq & t WS, BREITH LT ¢-BEZRTED S !

k_ o~k
9 —q
kl, =
[ ]q q— (]_1
Frenkel-Reshetikhin [FRI8] {ZZEHZ Cartan 175 £ FHIAN 2 RD Z[g*!, tE1 B [ < [-4T51 C (g, t)
gitT g (i =),

Culat) = {[%‘]q (i # 7)-

BRI (g,1) — (1,L1) KXo T C(1,1) = C %245 2V 5 EIKT 2 OEHEE Cartan 1751
D qt-EREEZTVS. FED g ic2WT [d],0i(q,t) = [dicij]y (i # j) DR DILB,
(A Cis(a, 1) )ijer SHBMTHITH 5. HEATH = = diag(q™* | i € ) ZBL. HTH

5 &5 Clg, 1) B GLI(Z]g. t7][(gt™)7']) DILTH 2 DT C(g, 1) X DEATHNIE T 2. £
@%‘ (Z,j)-&ﬁ% C’ij(q, t) & 25%,

Cij(q,t) = Y Eju,v)g"t"

u,VEZ

€ Zg*).

CAREL G (u,v) € ZIT R o THRT.

5 3.2. Cy (=By) BOHIER 2. £ET=1{1,2} & (d,ds) = (1,2) £B<. Cartan 1751 &
ZF Cartan {TAIIRTEZ 515

(2 -2 _ (et et —(g+at)
C= (_1 92 ) i C(%t) = ( 1 q2t_1 —|—q_2t .
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P A X032 2 DTN HOCTHITHZFRETE 3 ¢
~ B q3t—2 q2t_1 —|—q_2t q+ q—l
Clg,t) = T4 o1 ( 1 g+t
DTN BT 2 LI ZERD & 5 BEMERN R HEE 25 AN S Z e B TE 5.
o REDFMNTD 2 & (Cj(u+6,—v—4) = —C;(u, —v) (Vi,j € [,Yu,v € L) ;
o 175 (det C(q,1))C(q,t) DRRTDI (q,t) <> (¢ 7)) DANEZTARETDHD, &
72 2 A e UTH 2 & BRI O EENE 2 w73
— AL RIS B D RBGMIC KX 2 Rz #2H LT, —fRDOEM Lie REBUTHFES 2 £ TE
Cartan 750 LT RICET - K S RHEEDL SN 5 2 e 2HET 2 Z L WAROBEIET
H5.

3.3. Grothendieck 8 ¥ Euler-Poincaré [RIE. 7 —~UUE C(IT) 128 L TZ D Grothendieck
e KI) 2B, MEM e CI) ML T[M] € K(II) TZDRME %R T. Crothendieck
K () 123 RE 7 FMEFIC L o THRRZ Z[¢™! (F - IIEORGEDE £ 5 ¢[M] = [¢M]
BEOM]=[tM] &M e C(I) ML TEDZ. ZONT KL ITHH Zlg™, tH]-hE
THY {[Si]}ier ZHHEEIZD D, REORMLEEZ 3 :

K(H)loc = R’(H) ®Z[qi17ti1] @(q, t).

D712 (M) [M]®1 € K(I)j ZRT Z 21T 5. —BALBEMMBEOER»OKic ]
WX LCRDE D 3D

1— q%r
= 1 _ q2di
295 LT KD DEIEA[E]}ier DRSNS,

I C(IT) DXERDH (M, N) iIZDWTZN 5D Euler-Poincaré X7 1) 25 % R T well-
defined ICEFET DI N TES @

(M, N)gs =Y (=1)"dimg extf} (M, N)

m=0

=3 ) (—1)™g"t” dimy Extf} (¢“t"M, N).

m=0u,vEZ
R g P BT 2 IERERZ Y LT oRT Y U IDEKE O, Ku,v € ZI1THt
LTI m T 2% aREn Y — “Bxtl(¢“" M, N) 25 I2HB L TWiud+42
THDHD, ZOFMREBEALADZODOREEEZTVAKRNTIEVWOTHimZINTWS. K
12 ZDR7 Y ¥ 2% Grothendieck BETD 27 Z A [M],[N] € K(C(IT)) DAIZ L > TR E 5.
Euler-Poincaré X7 U ¥ ZDERICED, Ki,j € [ITRLUT (P, S;)q = 6;j DD ILD
MBS, OF D EBHRISENELZBIERT UV Z 2N LT {S i 8 XIHIT
5. GeiB-Leclerc-Schroer 12 & 2 — A LRI A DERFGH . L — P RICET 57— X DG
UDEZA{E }ie Z BB OEKRTORMMNE L T2 X 5 RETEODHTICESVTWS Z
e, R7ZVYZWRZELUT{E i} icr X ARINIZRHREEZZ 2V, ZHUIRD
KOBMBEL ebickoTHERBNS ¢
Ficl, ZEXBISEI-MEEL #XTED S .

I; == D((T1/Tle;)e;).
5
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BHENIEBED L € Zopl2DWT ele; C Ile; NIle; THB I LICEET 2L, XD XS ICH
ANBEIC Lo TEE AN Lo TERBZEVHZA2Z22dTX3

0— I — I; =5 7241, (3.2)
T 2T “e IEERBRES ¢ 1le; =5 Tle; ¥ WE Te; — He; DEAITND TE- LD T
Hb. ZORRDS [FC(IN) ODMRTH D, FERRFER homp (M, I;) = D(e; M) ZHWT,
homy (M, I;) = D(e;(M/g;M)) = homy, (e; M, k) (3.3)
%M e CI) ITRLTHDIID. ZDEamd S
ext (B T)) = {ﬂg i)
TH WD (E;, 1) gy = 0 PHEIRTE 3.

4. 2 CARTAN ATH DR B H) 72 R

4.1. 1 ROERINNEF C 8RIRBEIF. —RALATHEARENIT 4 O “FBEO KA T D 5 B - ¥
B U OREDRBUC D AR 2855 [, Hi DTy M ARB e LTREN D Z e
HMohTwad., LEeRoTZEDLIRDED, Thbb&ijel (i~j) L TERIND
ZERBATE (H, H)-WRINEE  H; = HioyHy C T 725 ORGEICHE DS W THE SRR Y%
HRES5ZeE—HThH5. BRKX(R) 25

—Cji—l —Ci]'—].
Hi= @ Hilaysh) = @ (efay)H,
k=0 k=0

THY, H; \3EEH H-METHOEEH H-INBETH 5 (cf. [GLS17, §5.1]). ZOBEHM
BEOXRBSTIE X RS 2 EH Cartan {THIDRDIC L > TEZX BN 2 Z & PEEICEIET
x5 .

WE A1 B0 el (i~ ) ITHLT, XD 2ODZ NN RERENT S/ H-INEE, —FEX
BT =G - e LTORMH 5

u,GH;) = H@(*q_djt(’ji(qvt)) GH)u, = H@(fq_dit(jij(qyt))

ity ) ) illj)H; = .

% J J

T 3.3 T Euler-Poincaré 7V > 7% F\WT, HIEEE T O] 1252 25| D IFEAE & Ikt
DRBUT B S 25580 & 2T Cartan {THNCBR T 2 X2 HITtdT 56 2232 ZCTHE
L72WEETH 5. —RALrigH R Lo InEEofEiE %2 2 Cartan 174D 7 — X LG RO
A7z, RHEEEE ETLomANEO#EE LA LTEFRELZV. Z00RD_ERX
BAEWmHA T7N g =11 —-e)l i €]) EZNCL> TERINIBEFEEZS. 20O
A 77 T = (D, Py) © Jiei R 2 EBI D RZ b5, —BALERTINEE O N
ROMEZEZBHZETHRICHENS., ThbE

O C R
P2 p 25 Pl B0, (4.1)

=2l
- . _q—9 . 3 _ .
PO =P, PO = @I pl) _ app
J~i
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R BEEFNBBHY, o0 DRY LT Jie; BENE. ZOEDELINEHNEEOBTEZ S Z
ETRZ2155
q_Qdit2€Z’H — @iHj ®j ejH — eiJi — 0.
gt

FhMEEM c C(M)ICXZBF (-) wonp M % ERRo522FNCiis e e85 .

22 M S @il 25 ;M — e J; on M — 0,
J~i
ZOHDEB CIE—BIIFHES TRV M = e, M 2723 M OERDIEE M’ 5 {0} L
PIRVIRITIE WO THHEETH 5. ZONEE M OMBRREE & LT RLEMMEZ
FER5. Thbbi#£jIINLT K DFTREZRS .

[Ji ®n F;] = [E;] — ¢~ %1Cyi(q, [ EY).
CORMBRRIZ[E] Zanr— b e LTk Y 212 Weyl BEQBHIFEINC X 2 FADIEAEZE

BEWLZXORDBDERsTVWEI LGN 5.
FEE n KIT Q(q,t)-N27 b ILZER

e = D Qla. o
iel
WHLTaf = q%ta/[d], THERAONBEE {a)}ic ZERDE, RTERINDL gD
Coxeter RICHFET % braid # B, DIFAMME 515 -
Tio = o) —q %tCji(q, t)ey).
(2 2O By 1 {T})ier TSR
TT; =TT, (cij =0),
TT;T; = T;T.T; (cijeji = 1),
(LT)" = (T;5)"  (cc =r>1)
ZRABRRICHOBETH Z) .

SF ) FEE RSB REONBEO MRS L, n JUE Q(g, (-~ 2 P L2 K (I,
& b;,t DZNETNDEIK {[Ez]}zel & {O‘zv}iel FRI—HT BT

T B;] = [Ji ®n Ej]

EWVWSIEADEID Lo TWVS. ZOFEDIMEED Coxeter = (W, {si}ier) W2BIT 2 MR
Weyl HOTLDRERROES ZHL L TV AMIITIRRT 2 2N TE 5. 37205 Weyl
W, elHl4 77 VOB TERSINEFEE(J | i € I) DRNIZIE W, DBIT w DHRFEHRT
w=8; -8, % Jiy - Jy \IWEFZ T well-defined IZEFEZ N5 ZHY (cf. [FG19)) 23D D,
K(ID)jpe BT 253K

T T,

[ Ba) = [ i, ®n By (4.2)
M DT ->TW5.
$72, —MHCEAEIIRRZ Tle, D Jie, 12 & BERDRITESNSAS, braid BRI FI 72 1%

XNEHNHLTZOHPHZRERRIISC THIXT D 2EOIGREEA S b TES KT
7



Wy DREILORERTR wo = 4, -+ 5, CHLT{0} =T -+ J;, T+ C JpoooJ;, C--- CII
LW ZERBMNEWR A T AD ERIRD Y, SENEIREE LTRERMLT !

Jikfl T Jn/Jzk ce Jz‘l = Ezlk Q11 Jik,l R Jz’ in C(HOP).

5 h;:t Iz (Oéi,Oéj)q’t = [dJQCU(q,t) RBEXRTN Y TREDD &, %/\,,&L € h:;,t i e TITH
U T\ p)gr = (N Tip) g, 2723, 3 (4.2)(OHEMEER) O (B OFREE (-, ), & H
WCRS e TEMEE S, - e/, - Jiei DZEIXBMNEXOTREHETE 5. ZOMmEE
DB a € Luolg™ 1 ZHWT EX LABTH 2 b WS ERESFHAE SN BRI =
RICICHBOLT I8 Ta%2RDDLZENTEREGD !
Ty e/ Jy o Jie = Ei(wy’TilmTik_laik)q’t.
ZZTH{wm tier & (—, =)t KT 2 {qi}ics ONNEIETH 5. 25 LGB
OO IBZFNEHEMEEE L TBRARNTSH % 2 WS HHEY braid BEERICE§ 2 HH
T’woui = —q_rhvth(lz'* (VZ S I) 75)‘53(%3?%5
el 4.2. Fic I LTRDYZD /2D !
(1) K ()10 BV TROFXD D LD !
l
[PZ] = Z(wz\/v 15, - 'Tik—1aik)q,t [E'Lk] (4'3)
k=1
(2) EBERISTRZINEE P, DRSO IEFT By OB 7 b e [ARR S DIF/i—D2TH Y, *
AU QP 2B Y RIBIC S AL i 13 EHE Lie XE g DHEA Y = 4 b AD Weyl B
DIRETTLDOIEH wy(w;) = —wp ICEDEREB T DILTH 3.

ME 427N 5 %%Z_"C&f:b\. R & 13 Euler-Poincaré X7 Y 7B L T
— AL BAINRE & RO At [ # R L 720D TH o7z FR (3.3) ITBWTM =P &
T5ZET (1) BIFMHBRROFADEOND

(2] = dimg-1 - (es 1) [ 5] (4.4)
J€l
FAX(4.3) & 44 BT AT
dimg—1 41 (elI_J) = Z (w;/,Til e 'Tik—1a]')q>t (45)
k:ig=j

2185, £z, (2) & [, ORI 25 [ DRBURS %2 £ IR O0O0E RS 5 Z e T
X5 —RALHEMMEEDERD SRXRD ZDODFERINNH %

¢%E; — E; — S; — 0; (4.6)

0— PUr=ds, — B — ¢ 24 [, (4.7)

TEREAT & HOHERBIER (endy [e;)® OHT ¢, TEB N REUE 1P & ZERE(T &

RE LTHMTH D, e & (1L 1L)-mHNEETH 2. MIZZHRHAEBARTSD H 2oL

B« THEZ N L WHIHEENS, 5ERF(4.7) & (2) £ Tle; =2 ¢"? ") —2D(Tle;n ) T

H5. ZORBZAUTD(Heq) 10 (I, H)-MAINEOREN A 5. Ko THEEH (4.7) 12

8



D(Ile;) 0, — ZHEL, 52250 (3.2) LHBELT I = @O 9D(ey) 2y, S, THS. FED
e

_ (32)(46) . oo
D(I) ~ HBZ' ®Hz Sz ~ qr(%—h )th_2D(H€Z' ) ®H S ~ 2d —rh th_2[i* (48)
(4.

2195, FX(4.5) e [AB (4.8) 205, &i,j € [1TDOWT (w), T;, - Tzkfluj)qyt € q¥ %77, 1]
EWVWIHIRTY VT EHFELIORENRS

q“t™' dim,, e;1; € (qdit_lz[q,t_l]) N <q’"hv_dit_h+1Z[q_1,t]> : (4.9)
4.2. —fRALBEMNE DS PR L Euler-Poincaré [RIBORHE. adl4.2(1) 2255225 (4.1)

BT kery®) = ¢ B TH B, RS (40) & Py = ¢ P (k€ o) %
FAWTRD XS IZHREN S .

= P?fi) — PQ(i) — Pl(i) — Péi) — FE; — 0.
ZDZENBEIJETLEME Lo I U TRHBD D ¢
e dim,, exti ™3 (E;, S;) = ¢t " dim, , exti (B, S;).

5“ (m = 0)7
o dimggextif(E;, S;) = § (05 — 1)q%t'Cii(q, t) (m=1),
5ijq2dit_2 (m = 2)
INBHIZ K o TRD X 51Z Euler-Poincaré R7 U VI RETETE 5 .
dip—1
q it rhY — _
(Ei, Sj)qs = T (g2 (Cij(q,t) —q™'t hCi*j(Qat)> € Zlg (™).
ZDFERETHITRT &

Dy—1; rhY —h
gt (id — ¢ t™""v
(<El Sj>‘]>t)i,j61 - 1 _( (qrhvffh)Q )C(Q7 t) (410)

THb. ZIZTrv = (0 )ijer RBPDEHATHIZH T WS, T THKi,jeITDVWT
(4.4 . T
5 = (P S)qs =) > (dimg e;1x){( By, S5) g

kel
THE05 (I, S))q0)ijer € GLr (Z[gF](t7Y)) BT 2 ROEARZF S
id = (dlmqte ]) ; (B3, Si)q, )”61

(4.10) 1_r—hvt“ (dimg ¢ e;1 ) el ¢t (id — ¢ M) C (g t).
Z %R LTI Cq,t) BFT

~ 1 . = 1 rhY -
C(q,t) = W (dlm%t ei[j)i,je[ th 1(ld —q h t hU).
DE»oRER"S !
o HijelITHLT
~ djy—1 ) _ BV o h e _
Cm(q,t) = w <d1mq7t ei]j —q h t hdlmqﬂg eilj*) ; (411)
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o %i,j € ML Tdim,, el (L) q- jtzzhzvo Z:o Cij(u, —v)g"t™".
I ZETOARDHEMD HRDFEHZITS
Eiﬂ 4.3. %{%%&7\?‘6 {@j(u,’u)}i,je]mmez 62]:?7(73\2(?57:’3‘ .
(1) ¢;j(u,v) = —Cijs(u+rhY,v — h) (Vu > 0,Yo <0);
(2) ¢ij(u,v) >0 MO<u<rh,V-—h<v<0);
(3) ¢ij(rhY —u,—h —v) = ¢+ (u,v) MO<u<rhVV—h<v<0).

TEHE 4.3 DZFY Cartan fTHIOMITHI DK 7 OMEIZZh2hBB L2, (1) —MLEMmM
BEDIUNRTRZ 7 D JEEAYE 5 (2) 2T Cartan 178 DFATHI DRI 53 BB = D — =
TEMEXRTLE LTHEL S Z L ; (3) ZEXREATEMEE L O DICBES 2 N (4.8) DEUE
IRFEZ B S Z e TE 5.

i 4.4, FHHA3D g — 1 ORHRILE B 24 - 7258 OFERIIME-Oh[KO22] 12 & > T—fi%
LRI ERB ORI R O RWFETHIIREA TN 3.

D EoiGEaDIcH & L T—RILHIS R ORIGRITHAE LR WA EbERNZ AKX %
AEAHE 2 Z eI TE % L Weyl B W, DERIRTC wo DEFFEMR (in, ..., 4) ZED. ZORER
% i = iy (Vk € Zoo) 725 K D WTTERRNCHESR U 72 38R A (ik ) pezy ZERD. ZDE
& a(q’t) = (Z(q_l?t_l) @‘FVC (wzv?Til o 'Tikﬂ()‘j)qyt = (wt\/szzl o 'Tigilaj)q,t (Vk € Z>0) W2
FELTXRERS .

Cilg ) EW bt N (@ T T ), (FijelD).  (412)

(2R R3] Tg—1

k>0,ik:j

HFX (4.12) X g YA, Dy, Eg78 BT (iy, . .., 4;) 3 Dynkin fifiC adapted T % &\ 5 Kijll 72
RRFRT H % Y5812 Hernandez-Leclerc [HL15, Proposition 2.1] 12 & = "C Dynkin fifi D3R
B D Auslander-Reiten ¥ Z2 W TREH LT W 5.

i

oetEs TRBGH L 2 DRI FIC B 258 ) TBHEEICkR o - HEEANDEH 2L
A, BMMEOHRRIEHE L EIFE 3. FRHERFRICBOTERICZLDZ L 238 T
{PPE o 7B S ANIEHR U BT 5. ARSI JSPS BHFE JP21J14653, JSPS —[E &
ZiMEFE JPISBP120213210, FHEFKFE A — 83— 270 — UK Z RIS IRHE DB Z 1) T
WET.
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