RIBAVSH S EEICN T IEESERNER

R R LGRS R #E BT (Naoki Fujita)*
Graduate School of Mathematical Sciences, The University of Tokyo

B E
AR RIMS RIS THAEMRIERRICHE T 2 RLDER | TOMENEZ Lok
bOTHS. 77 /7 ZRRITHT 2 3 5 —MFMED R HEA SN EEamiV AR OB
o, REGHHORORRZ A TH 2 2 U ¥ Z 2K, HE-Zelevinsky 2K, XU FFLV
(Feigin-Fourier-Littelmann-Vinberg) Z KD DBERZ#iw T 5. AFRONAIZHA T
K e OLFEEFSE [14] 1IcHEoK<.

1 EBA

Newton-Okounkov FHARIIFEREZARIAE & N2 DEEEUR EDOMED SESN 2 MK TH D, Kaveh—
Khovanskii [22, 23] 3 X U Lazarsfeld-Mustata [27] 1T & o TRMNRERD L I Nz, Z DG
ZHWEZETr=V v 7Bt (b=V v 7 ZEAENDFHIIR(L) R5ERAIFED RIR E DRMERY
T—REWRT B e TES (2, 18] ZH). Newton—Okounkov MiKDEEEIRIVERIZZNZ
EDBHEDED HIZKRELMKEFELTED, (MEZED #Z 72Xt G S % Newton—Okounkov
BRI DX ICEDLZOPHPEERMEL 2> TW5. ZOMEICT 7/ ZREICHT 3 3 57—
FMEDSRD HIEA XN EERNER OB O D T, 2D X 5 BRIFFKIIHI DR 5 BE
WZATHbHTED, Tlten 1 [7] D Appendix 125V T complexity-1 O +— 7 ZBHEH Z RO %
AR D Newton-Okounkov (MAZEE L, ZDEFEZ R ZHEERNERELHWTERLL. &
Fa CIIEZ A D Newton-Okounkov (I H T 5. HEHAD b —V v 7B (LIZRDGm & B
RBRD DD, IT D X5 REHERICHR T 288 4 DFRIRZHEDEZHRIAD Newton—Okounkov
ik L TERENS (Z 2 TH L ZHRIE Newton-Okounkov k& L TOERZ 5 X 75X
ThHd):

e Berenstein-Littelmann—Zelevinsky 12 & 2 & b U > 7 Z[fifk (Kaveh [21], F.—K%& [16]),
o EREERDZEARRICBI S FE Zelevinsky ZHEA (F.-NEE [15], F.—KX%E [16]),
e FFLV ZMH{A (Kiritchenko [24, 25], Feigin-Fourier-Littelmann [10]).

RO BIE NS ORBGRIHHS T Z A RTERE AV CHEMI 2 22 TH 5.
2 HEERNER

FTHEEMNERBEADOERKRE Ko7 7 /) ZRED I 7 —XFMEICOWTEHIAT 5. m &
Bo—5 v ZERX feClef!,. .zt ] LT, f OFH np(t) %

1 mn 1 dx dxm,
77(15)::(—) / n8m geg, | < 1)
! 2my/—1 |21|==|2m|=1 1—tf =1 T
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LEFRTD. ZOLE fHEBRm RL7 7/ 2K X DI5—TH2 L3, f DM np(t) D
X OBFAR Gy t—KT22TH3. 77/ SHKke LTHETE P2(C) 2E253. ZOk
EPC)DIF—rLTu—F VBN f=a+y+ cCle™y™ ] BMBILHTES. £
BX f ORI HEBERIC XD

2 dx d
mp(t) = <—2W1~_1) /ll W 11—1tf ; Y (tec, |t <)
zl=ly
= Z Const(f*) - t*

kGZzo
=1+ 6¢3 + 90t° + 1680t° + 346502 + 756756t +

3k)! .
-y G

kEZZO

LEME SN, UL PX(C) DR TRAM Gpoo) £ —BLTWS. ZITRAL 7 7/ S X o3t
LT, :5 <‘:7ZK>Z>D 7 Y ZEAOWD HiF—ETERWV. EEI2 PX(C) ORloI 53— LT,
g=y+-- —I— 25 TMBILDTES. ZDDEMANBFEL 7 — 7/5715_37\_‘150)@0)5{2'35'37&
Bﬁh’*%%xé Z&iﬁﬁtﬁﬁﬁif?ﬁé D &S LREEICED HURIciEe — 7/57IET®§§-E
FRTH5. n—5 YZHAOZRIIEAHZHRE, —20n -5 YZIHNICTERZHL TV Z
Tlﬁlbﬂiﬁ%ﬁoﬁkiﬂﬂ 3/&15_@\21‘%5?'3‘5 EDTED. FHEIC Eidon— 5/§IE_Q g
F fIRER o 2L z+y, y— L= z+y T Z 21T Ko TIESHLS. Akhtar—Coates—Galkin—Kasprzyk
1] de—7 Y ZHEHADOZRE % Newton ZHEDZFETCHEXHZ 2 ZI2Xo T, ZHEIINT S
HEEmNEZRZOMRZEAL .

N~ 7™ 2BH m @ Z4F 2 U, M = Homy (N, Z) EZOPMHT LTS, Nai= N R

BIXUO hezZ izl T
Hyp ={ve Ngr|(w,v)=h}
EBE, P, =PNH,), LiLT.

E# 2.1 (Akhtar-Coates—Galkin—Kasprzyk [1, Definition 5]). P C Ng ZEMZHEEE L, w e M
% primitive X2 ML, F C Ng % H, o NOBMZHKE T 5. P OEEEHNIERE mut, (P, F)
3 well-defined TH 2 L1, IRXTD he€Z< 1 NLT, H5 G, C Ng DEIEL,

V%Iﬁfﬁffwﬁ,g G%'+‘huTg;}%uh
ERBIETHD. ZOLE mut,(P,F) IR TERSINIZBEMNZHIETDH 5.

mut,, (P, F) : COHV(U GhUU wh+hF> C Ng.

h<-1 h>0

HEEWIIZR mut, (P, F) & {Gr}, OED FITKS S, P = mut_y,(muty, (P, F), F) 3D
32 ([1, Lemma 2, Proposition 1] Zg).

Bl22. m=2235% 20X w=(-1,-1)€ M BXU F = conv{(0,0), (1,-1)} i LT



RHIFL D LD,

muty (—,F)

FRENEIICEORBMZHER P C Ng 2E%. 2O X P OBWN P* LIZRCTERINIE
HMWZHEAEDZETHS:
P :={ue Mg | (u,u) > -1 (u € P)}.
HAEERINERICIIRD X 5122 DAIRDIFET 5.

i 2.3 (Akhtar—Coates—Galkin—Kasprzyk [1, Section 3]). FmZ PBICE LM ZHA P C Ny
2D, w € M % primitive X7 "L, F C Ng & H,o NOEMZHEHKEL T2, XOHHE
WA ppr: Mp — Mp Z u € Mg HNLT pur(u) = u— tupnw LEFETD; 2T
Umin = min{(u,v) |v € F} TH%. TDEE muty,(P, F) 2 well-defined 7% 513 ¢, p(P*) =
mut,, (P, F)* D3 D 31D,

3 MHEZHERMED Newton—Okounkov MfE

Z DOEITIIEZHREDEEIC Newton-Okounkov MADEFRZ AT 5 ([18, 22, 23] ZK).
G % C LoEEREFLEMRBELY L, BC G 2RV, H C B KN —7 X,
W = Ng(H)/H 27 AL T2, 2T Ng(H) X G1ZBII2 HDIFEHLEETH . Y = 4
MR TEEE Pr &L, \ € Py ICR L THESHE G/B LOERK L, = L, = (GxC)/B &
ED2; ZZTBDGEXCANDHEERIZge G, ceC,BXUbe BITHLT (g,¢)-b:= (gb, \(b)c)
CEHRTD. I 2T 4 VX VRIEOHRAEEGE L, pe PL & pi=),c,w; EEDD; TIT w,
i€l I3EARY A4 N TDHS.

8 3.1 ([6, Proposition 2.2.7 (ii)] ZH&). EHK Loy & G/B OREFEEHRREFETH 5.

ANEP ML TEREY=A b X\OBIERESY =4 b G-HIEEZ V(\) L, ZOREY =4 IR
7 PL%E vy 2T 5. DL E Borel-Weil OFEHIC X D RIBUIN O 725240 HO(G/B, L)) 3N
KON V(A)* == Home (V(A),C) &A% G-IEETH % ([26, Corollary 8.1.26] ZM). HZHEA
G/B DXt m 2L, b= (C)™ 6 G/B NONEHERZEET 2. 2ok x (C)™
DEERE T t1,...,tn £ 2 &, BEUA C(G/B) I3EHEBKIE Cty, ..., ty) LE—HINS.

E# 3.2 (21, Example 1.5] Z2f). Z™ LORIAF < THo TINELBENTH 2D 2EET 5,
2% a,a’,b,b € Z" XL Ta<bhod <b ZbiFatd <b+b TH?3. ZO2IEF <

3



ZRHWT 4y, by 2B T 20— 7 VHEXLEORDIET < % (a1,...,am) < (d),...,d),)
DEEF APt A7ty LT B IXICKDERT D, COL ERHE LY C(G/B)\{0} — Z™
BRDESIZED%: f,g€Cltr,... 0] \ {0} IR LT 02V (f/g) = v2V(f) —v2(g) ¥ L,

[ =ct}'---tim + (higher terms) € Cltq,...,tn] \ {0}
R LT 02Y(f) = (at,...,am) £35; TTTceC THY, “(higher terms)” 1 ETED
EIEF < WBLT - tor KDREVEEXLL OB TH 2. ZORNE v 2 < 1B

3% lowest term valuation £\ 9.
E#E 3.3 ([18, Section 3.1.1] B X' [23, Definition 1.10] ). A\c P, ¥ L, r € H'(G/B, L))
Z 0 TROWKIBYIN e 35, F8E S(G/B, Ly, vV, 7) C Zoo X L™ %

S(G/B, Ly, 02", 7) = | J {(k, v (c/7")) | 0 € H(G/B, L$*)\ {0}}

k€Z>o

CEFET D, XHITZD S(G/B,ﬁ,\,vlgow,r) T ati/ND % C’(G/B,E,\,vlgow,q-) C Rx>p X
R™ L, #£& A(G/B,ﬁ)\,UlSOW,T) CR™ %

A(G/B, Ly,ve",7) = {a € R" | (L,a) € C(G/B, Lx,v<",7)}
LED L. ZOEE A(G/B, Ly, 02", 1) % Newton—Okounkov (iffx 5.
Steinert [32] IZRAIEHEERHK Lo 1IZBHF % Newton-Okounkov PhiRIZ-OWTRZFEAL 7=.

REIE 3.4 (Steinert [32, Sections 4, 6]). ¥Ff S(G/B, L), v, 7) WERERP O TH 2 LR
S 5. DL E Newton-Okounkov ifE A = A(G/B, Lo, v, 7) ZHEICE FREZHE—DE
L. ORI FRZ a B, A—a DA AY = (A — a)* FBNZHETDH 3.

we W DHEHEERERDOEEZ Rw) 235, W OREILEZ wg £EFX, 1 € Rlwy) B&XU
A€ P TN T BA MY Y IEHEE Aj(N) &5 5 ([5, Section 3] B XU [28, Section 1] ZHR).
B 3.5. G DR n OBEMRBHETHILIREL, 74 Y FUYRBOTHAES I ZUATD XS
£E5 {1,2,...,n} LE—HT 5:

1 2 n—1 n 1 2 n—1 n
A, O—0——0—0, B, o&=—=0— —0—20,
1 2 n—1 n 1 3 n—1 n
¢, o=—=0——0—20, D,  =0—-- —0—O0,
2

Ee O—0 O—o0, E; © o—O0—o0,
5 4 2 6 5 4 2 6 7
1
Es © O I O O O O,
5 4 3 2 6 7 8
3 2 1 4 1 2
Fy, O—O0—0—o0, Gy 0==0 .



G oY% X, L, ffifEE ix, € R(wy) ZUL T TEFET 5:

n(n+1)
2

=(1,2,1,3,2,1,....,n,n—1,...,1) €1 ,

ip, =(1,2,1,2,3,2,1,2,3,....,n,n—1,...,2,1,2,....n—1,n) € I'"",

o =(1,2,1,2,3,2,1,2,3,....,n,n—1,...,2,1,2,....n—1,n) € I"",
= (

1,2,3,1,2,3,4,3,1,2,3,4,...,n,n—1,...,3,1,2,3,...,n — 1,n) € """V,
4 6 2n—2
~

’LAn

ip,

ig = (ips,6,2,3,1,4,5,3,4,2,3,1,6,2,3,4,5) € I,

ig, = (ip,,7,6,2,3,1,4,5,3,4,2,3,1,6,2,3,4,5,7,6,2,3,1,4,3,2,6,7) € 15,

ig, = (1g,,8,7,6,2,3,1,4,5,3,4,2,3,1,6,2,3,4,5,7,
6,2,3,1,4,3,2,6,7,8,7,6,2,3,1,4,5,3, 4,
2,3,1,6,2,3,4,5,7,6,2,3,1,4,3,2,6,7,8) € I'*°,

ir, = (1,2,1,2,3,2,1,2,3,4,1,2,3,1,2,1,4,1,2,3,1,2,1,4) € I*4,

ig, = (1,2,1,2,1,2) € I°.

Z D ¥ & Littelmann [28] 3BT 2 X + VU Y 7 ZEE Ay, (N) ZFLd T 2RIZRT 7 4 VA

FXREER L. A =20 ITHLT Ay, (2p) ONEICH ZME—DIEFRZ ax, £T5. ZDL
Z Littelmann DR 5 ax, ZATO LS WKEHR I 5!

n(n+1)
2

ay, =(1,2,1,3,2,1,....,.n,n—1,...,1) € Z ,
ap, =(1,2,3,1,4,3,5,2,1,....2n—22n—3,...,n+ 1,n.2n—1,n—1,n—2,...,2,1) EZ”Q,
——

3 5 2n—1

ac, =(1,3,2,1,5,4,3,2,1,....2n—1,2n—2,...,2,1) € Z"",
3 5 2n—1
n—

ap, =(1,1,3,2,2,1,5,4,3,3,2,1,....2n—3,2n—4,....n,n—1,n—1,n—2,...,2,1) € Z"" 1,
4 6 2n—2

ag, = (ap.,11,10,9,8,8,7,7,6,6,5,4,5,4,3,2,1) € 79,

ag, = (ag,,17,16,15,14,13,13,12,12,11,11,10,9,10,9,8,7,6,9,8,7,6,5,5,4,3,2,1) € Z5,

ap, = (ag,,28,27,26,25,24,23,23,22,22,21,21,20,19, 20,19, 18,17, 16, 19,
18,17,16,15,15,14,13,12,11,29,18, 17,16, 15, 14, 14,13, 13, 12,
12,11,10,11,10,9,8,7,10,9,8,7,6,6,5,4,3,2,1) € Z'%°,

ap, = (1,2,3,1,4,3,5,2,1,10,9,8,7,7,6,5,11,6,5,4,4,3,2,1) € Z*,

ag, = (1,4,3,5,2,1) € Z°.

4 VA2 —BEHLISEFXS Newton—Okounkov fhiF

9 ALY 5 RARX—ZRIEOEREFIT S (11, 12, 13] BIR). 27 52X —ZHKE seed & WHZ
NBT7—=RZTLIEZLNLRBH T —F7 A ZZE (mutation) & W5 WEHZHIC X > T &
b ERIND. J2ERESL L, BDHEE Ju CJ ZEETZ. F=C(z|j€J)
Z )| EBOEEHBEBAEL T2 &, F D seed s = (Ae) Lid F OBHERR A = (A))jes
jb’J:Uﬁ—‘Zj” £ = (€i7j)iejuf7jej S MatJquJ(Z) @;%HT%OT, e dD Juf X Juf-% ﬁj\ﬁ—‘zﬂj g® i)§17|5<:




MIMERIRE T H 2 L2 dbDDZ e TH 5. a € R IIXMLT [a]+ = max{a,0} LB . seed
s = (A,e) = (A))jer (Eijicsyjer) BEL k€ Jyp WNUT, BE ui(s) = (ue(A), pr(e)) =
(A jers (€ )icsgjer) ZATDXIICERT 5: i Jy BEU je J LT

’ —Ei,j (Z:k‘ ifCCij:k@Z%),
e =
! gij +sgulerj)leiren ]+ (ZDOMDE &),
lek.a]+ [—eki]+

[hes A" +1hes A _

A= A, U=koES) (4.1)
A, (2Ofto L %),

T % |Ju|-ERIZZARE U, AICTERZHEET2APRREZ TNV EZRHOEIICT Ol% Jy DT

TINNUITFE. DL X seed DIE S = {siher WITFRAE—+ NZ—2THHIE, T ITH
VT DEE pp(se) =sp ERBIETHS. 2 F5AR— + RE—Y S = {8 her BHEL,
st = (Av.e0) = (Aji)jer, (6 Diesjer) LB I N —F 2 Aq = Spec(CIAZ! | j € J]) %
BibEbEZZICED, 2F— A

A={J A= Spec(Cl43; | j € J])
teT teT
2135, SZTHDEDLEERIT 4.1) PEDIZMNEHERLE T5. F 07 C-RE ClA =
Mier A} |5 € J] S F % upper ¥ 3 RE—HK# L5 ([4, Definition 1.6] Z).
®)

S ={(Ane)her BT FRAR =+ RE—=V L L, i € Jy IHLT Xy 1= [[;e, A7 £B<
([13, Section 3] ZH). IRXTD ¢t € TN LT e DFEED |Jye| THBZZRET 5.

EE 4.1 (Qin [29, Definition 3.1.1]). t € T ZEET 5. 2/ LDHIEF <., &, B v e 2L I
ML CTa=a +ve D2 E a=,d LERTS; ELZ % Zé“of DITIIITRZ P L e A
9. ZhE g WIFET %5 dominance order £\ 5.

EFE 4.2 (FominZelevinsky [13], Qin [29]). t e T TR L Tur—F Y ZIHK f € (C[A;Etl | j e J]
5 weakly pointed TH 5 1&, 5 (g)jes € L) BEU 0 #0 L7125 {ca € C|a € 2L} 7
FIEL T

f= (H A??t) > [ X5
JjedJ ané‘g JE€Jus
ZEZ):KT%E% 77l a= (aj)jejuf ’CZ’D% :@t% gt(f) = (gj)jEJ S ZJ Z%%, :h%‘:’

[ DK g-RT FILz WS ([13, Section 6] Zi). EHIC cp=1 K2 L X f X pointed TH
%29 ([29, Definition 3.1.4] ZH8).

ZDYER g-~7 POy e U TR C(A) LoMEZERT 5.

E& 4.3 (F.- K% [17, Definition 3.8)). t € T ZREEL, <P % <., OWIEF L T%. <P %l
7327 LORIER <, ZEETS L, 2HUZ Ay, jeJ, KBTI n—-F VRIEXLHOMD
2IEFZFET 5. DL FME v C(A)\ {0} — 27 ZHIEF 2 lowest term valuation v &
LTERT S (E% 3.2 2M0). -



teTIIMLT fe (C[Ajtt1 | 7 € J] 2% weakly pointed TH % & X, v(f) = g:(f) DD ILD.
THZ AR DI EAHE vy 1CBE3 % Newton-Okounkov MiiA % &3 2. U~ C G % opposite R
VSR B~ OBEEREL T3, we W IHLT U, = U NBIB LHE, TNEBEEE YL »
9; ZZTwe Ng(H) iFweW = Ng(H)/H DIRFILTH 5. Berenstein-Fomin-Zelevinsky
[4] \JZEBIER ClU, ] 1T upper 7 7 A X —REDWEENA S Z e ZRERAL 7. K DFEL AR Z L
fHIRE 4 = (i1,...,0m) € R(w) 2> H—HBAL/IMTHIRZ IV T seed s; BEFES N, T % upper
7 I AR—RED ClU,] LAz, ZZTHRE J 3 i DIRAFES {1,...,m} LFE—HZ
N5. £z s, 1€ R(w), EHBIEHEVWRERDINZ X o TED BV, =DDI FAR— - REx—V
S={sther ZEDTWVS. 5, =s; DB tcTZEEL, Tk t; EL. ZOI7T7RAX—HH
BIZED Uy BN s 57 72X —-%kkE A L WEHEFEIETH D, BEBEORE C(U,)) ~ C(A)
Z#AET 5. ME-Kim [20] ZEHEE O R T EEFRO monoidal categorification (Kang—H
Jf—Kim-Oh [19]) Z A LT, X AATHIDXFNTH 2 5HEI12 ClU, | O ERIREEE (= B0t
EHERLR) By OIEK g-R7 MLOERZEREXE2. Qin [30] 1EH VX ATHIDFMEATRET
HBHET By OILK g7 ML ZFHRRZEEA L 72,

E 4.4 (AFE-Kim [20, Lemma 3.6, Theorem 3.16, Corollary 3.17], Qin [30]). 3XTD w e W
BEUteTITHLUTUTFAMD LD,
(1) $RTD be By &t I LT pointed TH 2. FHTILKR g-X7 b g (b) BEF 5.

(2) TiZBWT t"y or E,ITRNTD be B MNLUT gy (b) = pl (g:(b)) DIDILD; 22T
i RY =R, (g5)jer = (9))jer, &

g = g; + max{egg»,O}gk — 6;;; min{gy, 0} (j #k DL X),
bl (j=k DL )

WKEDERSNZEHMEEBRTHD, FOEAILER IR S.

™ € H'(G/B, L)) % G-IBEL LTOREKY =4 "bRTZ bl L, s, € W, i€ I, % BlgHmR,
h; €Lie(H),i €I, ZRN—1 T 5. w=wy DHEZZEZS. BARLHY G — G/B 13HED
A Uy, — G/B ZiFET 570, % t € TITHLT C(G/B) ~C(U,,) LOfHE v 2155, &
H 44 (1) XD, 3IRTDOteT BEL be By LT v (b) = g4(b) DD LD, EFIIREK
K oHFRBFSE [17] 128V T, Buyy O ZOHED 5 Newton—Okounkov ik A(G/B, Ly, vg, Ty)
Z ARz R L 7z

FI 4.5 (F-KE 7). IRTD NP, teT, BEUL i = (i1,...,0m) € Rwy) WHLTLUTF
NI A RVASS

(1) ik A(G/B, Ly, v, ) & 2P 255 2 2IEF <, OED IS 70,

(2) FHE S(G/B, Ly, v, 1) BARERDP OB TH 5. FHZME A(G/B, Ly, v, 72) FAEN
ZHETH 2.

(3) Ly DIEHICEERERED L &, G/B I3 b—V v 2 28K X(A(G/B, La,v1, 7)) NFH
WiB1b9 5.

(4) T iZBWT tﬁt/ DL ZE, A(G/B,ﬁ)\,vt/,n) = [L%(A(G/B,,C)\,vtﬂ')\)) DI D ILD.



(5) t; IZXEF % Newton—Okounkov Pl A(G/B, Ly, vy, 7)) ERA MY ¥ ZZB0HIE A;(N\) &2
—EYa27-FETHS. BEFEMNIIE A;(N) = AG/B, Ly, v, T2)M; DV DILD; 22T
M; = (dst)seq € Matyy g (Z) 1&

do, = <Sit+1"'siswisvhit> (t<sDLF),
7)o (t>5s DL F)

ThHhzZon3.

(6) 2t e T HFEIEL, MitF % Newton-Okounkov fhffk A(G/B, L, vgmue, T3) 1 as
EZelevinsky ZHE A;(\) ¥ L=EY 25 —FHTH 3.

TEFE 3.4, 4.5 (2) X DRDES.

% 4.6. IXTD ¢t € T IR L T Newton-Okounkov ifE A, := A(G/B, Lap, vi, T2p) (SHIEBICHE
?‘)ﬁ%nﬁ_‘oﬁﬁ é %&: C@fﬁ?ﬁ’% a; C\_).ﬁ < Z, At — Qg @@;(X;GJ‘ A\/ = (At — at)* Gi?gﬂl
ZHEETH 5.

AR ap ERD XD ICEMARNICEHETE 3.

8 4.7. IRTD t € TIIXML T, A(G/B, Loy, vt, T2p) DNFRIZ D 2ME—DIEF R ar = (aj)jes
BFERTHZHNS:
)0 (e DEF),
TN e\ o).

Proof. B Y —E g 13HM Y —REDOBREOEMEFEITH 5720, il 35 ICEFEH L
WHIZE ix, 2B %NS Z L ClifIRE iy € R(wy) 2HMT 22 enTE5. Bl 35 B33
ay, DatHBXCEH 4.5 (5) 225 seed s;, WIHTHERMED. T BT 2 t;, 75Dk
BT A RMIETIHR ST 3. TICBWC - Thd L L, seed s; X L CTERDMED 7D LR
ETS. COLE ap B IRUEAHNVER p] TRETHY, pf BEHTDZ2ZH5 puf (a) 13
pE(A(G/B, Lap, vi,72p)) = A(G/B, Lop, vy, To,) DREBICEENT VS, 5T ay = a; DD
B, RDBERIREND. O

B 45 (5) BRUME 47T ITED, A MY Y IZEEK A;(20) DAFRICH % Me— DI T RUIK
DEOWEIEEINS.

R 4.8. 4= (i1,...,im) € R(wg) £F5. ZOLER MY Y IEZEIE A;j(2p) DHERIZH ZME—D
BT a; = (a); ZIRXTERZONS:
aj = Z <Sij+1 T80, Wiy hij>’
keJ\Juﬁ ]Sk
raEANER L 3B 2312835 g ELEY 2 7 -EHOENE LTEHATE S,
i 4.7 ZAHWT Z O Z2E X 5 Z L TRIRENS.
EIE 4.9. (1) PNZEAEDE {A(G/B, Lap, ve,T2p)" her EEWIZ (Z=ZEY 2 7 2% RO
T) MHAEEHRNELZDEDIELTEDES.
(2) FFICR MY Y 7 ZHERE XU HE-Zelevinsky ZHAD AN ZHEADE {A;(2p)Y | 1 €
R(wo)} U{A;(2p)Y | 4 € R(wp)} D HWIZ (Z=FY 2 7 —ZHZRVT) HHEERINELR
DIEDIRLTEDES.



5 FFLV ZmE{Ar OER

ZOHEI T EDEE Y FFLV ZHEEZE U 5. FFLV ZHEEE V(\) @ PBW (Poincaré—
Birkhoff-Witt) 7 4 )L b L —3 a > DG 2 N % 72912 Feigin-Fourier-Littelmann [8, 9] 3 &
U Vinberg [33] ICX o TEAZINLMETHS. G = SL,11(C) £721% G = Sp2,(C) DHE
% Z %. Littelmann [28] 1367 3.5 1285 U HHEE t4, BE L io, ITBAT 22X MY ¥ 7 LHED
zhZznd V) =D Gelfand-Tsetlin ZHAE L=FP 25 —FETH S L ZiHLz. 2D/
¥ Gelfand-Tsetlin ZH AL FFLV ZEAEZHEEGERNEZECEIFIUI I V. (11 <) ZHIEFE
BrL, MoRE I CI 2W5. I 3 I OFNTOMATE KB Teal e fEL, R
DIE A= Na)actr THHOT a=b¥lBRBEZTRNTD a,bcII* ITHLT A\ <\ DB DBDEH
5. 2ok EM (I, 11*,\) Z marked poset &\ 5.

E&E 5.1 (Ardila-Bliem—Salazar [3, Definition 1.2]). marked poset (I, 1I*, \) IZX L C,

O(ILII", A) = {(p)pemn~ € RMT | Tp ST (P2q); Aa < 3p (a=p), 7p < Aa (p 2 a)},
k
C(H,H*,)\) = {(xp)pGH\H* € Rgén | Z‘/Epi S )\b — )\a ((I <p1 << pk =< b 0)2: %)}
i=1

EBL. INODEZHAEE ZNFN marked EFEZEES X U marked HZBEE L WS

AeZV @ v &, marked JHFZHA OILI,\) B XU marked $H{Z iR C(IT, 11, \) 35
5HBMZERTH 5 ([3, Lemma 3.5] ZHR).

B 5.2. marked poset (IL,IT*, \) ZK 1 D X SIZEDH 5. ZD ¥ = marked IEFZHEAE O(IL, IT*, \)
B X X marked SHZHIE C(IL 1%, \) IZLLTTERAHNS:

O(HaH*v/\) = {(ZE,y,Z) € Rg | /\2 S € S >\47 /\1 S z S min{‘fay}v /\3 S ) S >\4})
C(HaH*a)‘):{(ZEvyaz)eR?)ZO|xS>\4_>\2a $+ZS)‘4_>‘1a y+2§>\4_)\1) yg)\4_>\3}

1: f] 5.2 123B1F % marked poset DNy £ [X].

X7 7 4 Y BAR ¢y ROV — RN (), (2]),, & p € I\ II* i LT
ay, =min({z, —zy | p' <p, p e M\II"}U{z, — Ny | p' <p, p' €IT"})

CEFKT D, 22T q<pldg=pThHD g=<q¢d <p &b ¢ cll\{pq} PEELBNZ %
xR



R 5.3 (Ardila-Bliem-Salazar [3, Theorem 3.4]). K737 7 4 Y B ¢y - 5y & O(IL 1T, X)
2o CILIT* N\ NORHE ko T\, 2% transfer map £ 5.

AR 5.4. [EFZHEHGBPHZEGE LEZNSDMD transfer map 3% & H & Stanley [31] 2
& 2T marking (I1%, \) QIEOEHOLIIFHEE (11, <) 1S L THASALBMETH D, Lido
HHEHIZZ D marked poset fRE 72> TW53,

FIEFES (11, =) 25 pure THRERET 2. 2% D (I, ) Dy ERNCB 2 AT
NTHILREEERHOLRETS. COLEMES r. 11 - Zso % L IXBY2MNT2S pell F
TOHDEZZ r(p) L322 ICEDERTS. (ILIT*) @ marking A" % a € II* IZHLT
(Ao i=7(a) LEDZ. ZOLE OILIT,N) BX CILIT ) ZEH & b NENIHE T % 1
—OAaL. Fpcll\II* LT

o wy = —ep,
o [, =conv({—ey |p <p, p eI\II*"} U{0 | p <p, p/ €II"})
BL; 22T e, e RNV 2 g e T\ IT* ISHIGT B HAIARZ ML 2T 3.

EE 5.5. II\II* DIT% p; <pj HBHIX i > ERDBXICHN\I = {p1,...,pn} &ARB. Z
D & & transfer map ¢y - 5 FETZFHATHEO T T Pupy Fpy O O Py, Fpy E—EL, KA
[P RYASE

C(ILII*, A")Y = muty, (=, Fpy) o+ 0muty, (—, F,,)(O(ILII*, A")Y).

G =8Lnt1(C) &L, A€ Py ZHA. F 1 <k < nTHLT Asp = YN he) €8
%, marked poset (ILIT1*\) 2K 2 D X HICHS. ZD & TEFKIC LD marked HFZMHEKS X

2: A, BUD Gelfand-Tsetlin marked poset DN v £ [X].

U marked $HZHRIZE N2 A, BID Gelfand-Tsetlin ZHE GTy4, () B XK FFLV ZHEk
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FFLVy (\) & =85 5. 28 r 220E% % marking N 13V =4 b X\ =2p ITHIET 5. o
TEH 5.5 DFRE LTRHMIWD LD,

% 5.6. WUZIHIKR GTa, (2p)Y BEU FFLV,, (2p)Y SHHEEHRNEROEDIELTELES.

i G = Spgn((C) gL, e Py PELS. K1 <k<n LT /\Sk = 21§Z§k<)‘7h5> S}
% marked poset (ILIT*,\) ZX 3 DX HICHS. ZD& TEFKICED marked HFZHAES X

Agn

Agn—l

3: C, Bl Gelfand-Tsetlin marked poset D v L [X].

" marked SHZHEEIZZNZN C, 2D Gelfand-Tsetlin ZHE GT¢, (\) B L FFLV ZH{K
FFLVg,(\) e —8LTED, EH 5.5 DR LTRHKD LD,

% 5.7. WWZHEK GTe, (2p)Y BXU FFLVg, (2p)Y E3HEERNEEDEDELTEDES.
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