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3 HEIVZREIL

IR 2 VA XNV EBEA LTAROBHRE, REEF oRBE TWI T2 Zeroiang s, HHEICE, Lie
B2 OHAMITICB I 2 FH L LT Lie BBSAE 602D TH LM, ZOREEEZ S b, Z0 Lie FRiC
(BEST 2 EMBEITIIN S Z TR ORBEEZEZ B L LAETH 2 Z e AN TED, I 5ICEKEROR
TETH2 TBETH) 2EZ2Z22TLY ORI LML TZOMERRANS L WIS RN EI-> TE
ZLT, BB L — 1 F—&) YFREN 2D THEINZ e BN TED, HETIEINALD
FERDPHIRZ ) 2 20V e N B AR R THE XN 2

©31: JL—hrF—4
V % Euclid 25/, $2b5, EEETHMNLZAE (——) : VXV > RZHDR ORI ML
Y T2 BRZMTEREVWEI Rz e VIIRHLT, s : V>V 2z ICEXRT2V OBFH
H,:={yeV|{(z,y) =0} TOHML T2, BEAMIIUTORTERINIHMFERTHS.
s:(y) =y —(y,xV)z,  a’ = 2
xT b ) * <x’x>
EE 3.1 QCVREBEXRIMZEERVERESLTS. @5 IL—FFR (root system) TH 5 LId, XD
ZEEmETEEERNS.

(Rl) FED 2 € @ ITMLT, PNRr = {a,—2} TH 5.
(R2) FED 2 € PITHMLT, 5,(P) =D TH 3.
(R3) EED 2,y € PITHLT, (z,yY) € ZTH 5.

® OIL% JL—F (root), ®V := {2V |z € &} DIt%Z RIL— b (coroot) L\ 5. ¥/, PV RiRD L E,
N—1R O D BEHEF (weight lattice) A &1,

A={zeV |[{FEDyec dIIMNLT, (z,y") € Z}
TEEDV ZRIEFTH 5.
EE3.2. P2L—PRETZ.INCPDOD K (base) TH2LIF, ROFMEiTLER2VS

(B1) TIZR ETD Spang(®) :={z € V |23 DILICL 2 R E—JGEa } ORETH 5.
(B2) 2 € ® % [l DIED—KIEATE L L &, FROTFEIETRCALTH 3.

Ot E U= {a;}ic; DIT o; % BFlJL— b (simple root) & M.

PR, e, \ICEDE i oD 1 THORDHH 0 THZ X587 P LERT.

B 3-1 (A, BILr—1+% / GL(n + 1) version) V := R""! OFEHERIK {e,...,e,01} CR"™ 22 3. Z
DeEN—1PFD:={e;—e; |1<i,j<n+1(#j)}CVEAFEUL-IREER. £/, & DE
B ={a;:=e —€q1 |i=1,2,...,n} THEZBHNS. 2O GLRTIE @ FV =R 2iRS F@FMH
{3,2: =0} 2RZ2DT, LOEZRRONRD D IHEEHET P(®) :=2"" =Zey @ -+ ® Lepy1 TEAHEFL

T RBEHATH - T, HOMEZ D> THED, B LTOME T2 HEN ZOZHE LOEMBHRICE > TH5Z o5 d0D.
2SR TH T, hOBETHZE58DO.

*3 HEYPERO RWVEE RIS TS v MR B ONZ R ILZER.

*EMONRY FAVZEBITH T, M AH 7 —EOMICEENEZ OB D.
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Bl 3-2 (A, BL— & / SL(n+ 1) version) ETORDH1DORZ bbvy:=(11---1)eR*H ko
TikEsN 3 R 052/ % Ry, 22 <. Euclid 22 V %, B2 b LZER

V :=R"" /Ry,

LEDDZEE N—PRP:={e;—€e; modRvy)|1<4,j<n+1(i#j)}CVdA,BL—-FREER
ZOrE ODEIFI:={a; (mod Rvy) |i=1,2,...,n} THZONE. EAET P(®) X Z"/Zv, TH
5.

e 3-2: HEIVZRZIL
ZOHEITIE, ANV — TR TZHREZVREL (FF7) OEREE5X 5.

EE33. OEAL—FREL, A2 ZOEAETLTS. O OHMIL— FH 5B 2EE% I = {o;hicr £ B
HHZ57C=(V,E) LTHAOEAwWt: V — A BIXORHIOF M ¢ : E — 11 BXOEH

Eiy QOZ‘SV—)ZU{fC)O} (ZEI)

D 5O (C,wt,c,{; }icr, {@iticr) 73 HIERMIES ) X2)L (semiregular Kashiwara crystal) TH %
i, ROEM 2T 220,

(KC1) FEDic I bFBD 2 e VIR LT, 2 2HHAD T2 a; BOKRANIE A4 1 A TH 55,
ﬁ{y€V|yi>x€E}§1, ﬁ{yEV|xi>y€E}§1

(KC2) = 2% y € E & olE, KK D L.
(a) wt(y) = wt(z) — a;
(b) €i(y) =ei(z) +1
(©) @i(y) = pi(x) -1
(KC3) EED 2 € VIIMLT pi(z) = ei(z) + (o, wt(x)) TH 3.
(KC4) dL, i(z) = —00 %613, Sy Ry a2 k5kyc VIFFEELRWV.

EREICIEEERMEZ VZAZZ 5 DO Z e THIH, BRI ERIT 2720, LItk TCI1E 7 VRARLTH
3] YEARLTCEZ, 2P COEEATHLZIErcCTEY.

Bl 3-3 Bl 3-1 THoK Ay AL —FRPOEFZUTDZ T 713, GL(n) DEFEHES Y ZZ LN S.

a1 (e} asg [e 7} QAn—2 Qn—1

ZITC, HEDEAWL:V 5 A LKHIOR A c: E ST

Wt():ei, c(—>):o¢i:ei—eH1

YED, g0 (1€ 1) E, MK - 2, 25 S 2 By ITHLT

(823

o [e7} i Qg
Tp— =L — - =D

&i(x) ei(w)

LEDS. GL(n) DIFHEZ YR Z L% B TKT.

B YL,z —yeEThhE, (KC) ItkoT{zeV|z-yeEt={z},{yeV| s yecE}={y} Ths. 22T,
y = fiz, T=ey
CHEERT. ZOXORLTEES ¢, fi (i € 1) % HEEAHE (Kashiwara operators) £\ 5.
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B34 31 Tor A, BA— FRTHZBNS GL(n) ICHBEL Z=FIORIE 2 1 2 XA DI %2515
3. BRB ke NIEHLT,

B = {R=[n[a][i]| 5 < <o i e bl
LB<. B(k) ZIHRE LT, UTFDOESCLTEANEROS T 72ERL LS. ReB(k) LT

o Wt(R) = (ft1,..., ) € Z", pu; 1 RICEEAZIN TV S i O

e 5i(R)IZ RICEEAZINTVS i+ 1 D8

o vi(R) & RICRAZNTVS | O}

e 0i(R)>0THBLEIZR I R #5{. 22T, RIEROMC—BEICH i % it 1 IELLDD

DS LTERSNG 2 Y RZAD B LRI LTS, PRI, ROV I 7B n=k=3DLEDY
V2SOV B THB (n=37%0T, [ ={1,2} 1)

[fefr]= 1] ]2]= | [2]2]2]
N

[1]2]s]= | [2]2]3]

la;,, s

[1]s]3]-=[2]3]3]

¢ 3-3: MEVVRZILDT VIR

FUL—FF—RICHKRT 2 20DMFEZ VARV B, CIXHLT,zeBtyecCOM (v,y) Zozxy
E- X

EE 3.4. ALA—FT—XICHKT 2 2200MFEZ YV REL B, CD TYIE&E (tensor product) B C
BUTRTERINSMEZ VAXLTHS.

o HAESE {zy|zeB, yel}

RHESZ {z0y 5 /@y | v 25 2!, @i(z) > gi(y)U{zey 2 20y |y 25 o, vi(z) < &i(y)}
wt(z ® y) = wt(z) + wt(y)

gi(z ®y) = max{e;(z),;(y) — (), wt(z))}

o pi(z®y) = max{yp;(z) + (o, wt(y)), ¢i(y)}

HAE n € NIZH LT, I B = BB - @B B<.
N———
n—1
EE3.5. \bnT, TeSST(\\) £32. T %, LITH» A THD S EICH A, TORZ 2THELED O
WCitA, LREDIBRT e TR 3R, T O FIETHRH (Arabic reading) ¥\ 5.

W 3.6. \Fn T, TeSST(\) £3%. TeSST\\) 27 7 75ALTELNDEEE B OILL AT,
TOLE B OFEGIVAZLE LT, R VRAZLVOBENAS. ik B(\) TRL, REEA N D
REEHAY ') ZXRIL (highest weight crystal) &M,
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il 3-5  JeiEvEAE

11 2|3\

’wm»—lH

D7 7ET7HAZ3IR2010101030201030203TH5.

EHE 3.7 w, @ - Quw; €BO"IHNLT, w=(wy,...,w,) €[d*" &BL. TOLE,
wn @ -+ @wy — (P(w), Q(w))

BHIMZ 7 7 DRBTH - T, (HIREE wt, ¢;, p; 21RD. Thbb, Loxtitz

Trsi : B — | | B(A) x ST(A)
AFn

B,
wto Prgx = wt, &;0Prsx =¢&;5, ;0 Prsx = ¥;

DD 3D,

B 31 ABAL—PROPNL— FRONHEETIERE. £, PO DETHS I ERE.

#E 32 GLU) orvzza Bl

o edtEe k.

BE3-3 FI33DGLB) OEEZYVZXALBIHLT, BeBBEUBoBeB »afHE k.
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