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Chevalley A%, —BEZHEO F—F AFRELET K RORBEE2RET 2% TH
5. EZHARD F—F7 AFZEET K BRIZBIT S Chevalley 2203 01%, Lenart, Wik, {AtHIC
o THIBGEmMZitdb Xz, ZhE2FNT 2, AT % Chevalley 200D
SERESNE. L L, IOk cancellation 23FAET 5. AWIETIE, A, C RO
KIBBE IS E T 2 — 2K, %72 AR 2 X7 v THZRACH LT, 2hoo
cancellation ZIRE L. AFTIX, 2055 AW 2 X7 v TEZEEDGE OREREHN
3 %. ARWFFEE, Cristian Lenart, WEHR, EIEAKEE OXEIIZETH 5. T2, AFTEH
S [KLNS] O W& EHS .

1 Introduction

G T » O BEE R EEBMBE Y L, HC G2 ZDMA =7 X, (H C)B C G % Borel
Bkt 35, £/, I % G O Dynkin RIFFOTEAESGL L, (BO)P;CcGE2EEJ CTicH
5T 3 G OBWERER Y T3, 2O E, i G/BEHEZHEAK (lag manifold), ¥ G/Py 13—
IEIEZ BRI (partial flag manifold) & WMEE415. Schubert calculus T, ZH 5 DEHRIK G/B,
G/Py 2HEEROEH SFRT 5. PIAE, hEny—B H*(G/P)) % K 8 K(G/P))
YoOREOMEEZHAEERNICEER T 2 Z 2id, Schubert calculus D—2DEETH 3.

Schubert calculus IZBWTHbAfkbh TR e LT, —\RHSHKE G/ Py D+ —F XFE
BT K B QKy(G/Py) B 515, BF K BIE, Givental ((G]) 5 & Lee ([Lee]) I X »
T 2000 FRAPLICHEAI NS, 2L, V=T R HORBBR%Y R(H) 5%, Ky(G/Py) %
G/Py D H-AZKBr55v s, RH)-NEEYLT

QKu(G/Py) = Ku(G/Py) Qg R(H)[Qk | k€ I\ J]
PREENG. QKu(G/Py)IciE, “K HiKID Gromov-Witten RZR” % F\THASER XA

* HAHHRBR AR PD
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%. Schubert calculus T, ZORBHEELZHEEMVNCEART LI 2HEL T 5.

W, W RGO Weyl B, W) =Wp, 2 W O Py iHIST 2By L, W/ = WH ~
W/Wy %0 W/Wy @ minimal coset representative D/ L T35, ZOr &, &ove W/ I3l
T Schubert $8 [0"] € QK (G/Py) 2EF SN 3. Schubert HLEEOES {[0V] |ve WL,
QKu(G/Py) @ RH)[Q | k € I\ J-hiEY LCOEMBETHS. (UTF RH) Qx| ke l\J]
% R(H)[Q] LBSET 5. ) 2075, & v,w,uec W' LT

0-10" = Y e, (0] (1)
ueWwJ
TEF2MEEK ¢, € R(H)[Q] ZHAEMNIEART 22T, QKy(G/Py) o EMEEZ
MEERMCHMTE S, L2L, —BD v, w,u € WY I L TIdfBE e oM E i i in
MEAIHLTHR.
—7, FRC o W oBHER s 0BFE0 (BRI BRI
0710 = ) ctu[0") (1.2)
ueWwJ
1¥ Chevalley AR & FFIE4L 2. Chevalley 2301, ERFRX (1.1) oRAIRBETHZ. LaL,
Buch, Chaput, Mihalcea, Perrin (& XD EHZFERH L 7=.

FEIHE 1.1 ([BCMP, Corollary 5.14]). R %, MTOEAZIF R(H)|Q-Er 3 5.

o HH R(H)[Q]-MEtr LTOHMEE {0, |ve W/} C RPEET 3.
o HHEHMEE {0, | v € W/} & Chevalley AR %72 5. ThbbE, 0101 =01 BIROEE
DEMEMR s c W BIOEED w e W IThL
Og Oy = Oy " Og = z Cow0u
ueWwJ

BED IO, 2R, b, € RH)Q|EK (1.2) LIA—TH5.

COLE, 0, [0 (vE W) Lk TEE S RH)[Q-EEDMERAGE R — QK (G/Py)
RARCH 3.

koT, QKg(G/Py) OREEE X, Chevalley ARUIC K o TIREXNS. 2T, Chevalley
NROMERRVGREEZ S, LT, wr (kel) 2 GOERYzAL b2 L, —wp, (K€ J) ITH
B3 G/P; LOEEHE O(—w,) LB, FFE T =0, bbb Py = BThHAIBAEER
5. ZOr%, G/P;=G/BIHEEHIETH S, Lenart, Wik, FEHIZ, QKy(G/B) 2B 3
ROFLIRZFEA L 72.
EH 1.2 ([LNS, Theorem 49]). k€ I, w e W ¥ L, reduced (—wy)-chain I’ % O & DEE 3
3. QKu(G/B) eHNT

[(’)(—wk)} . [(f)w] _ Z (_1)|A|Qdown(A)e—Wt(A)[Oend(A)] (1.3)
AcA(w,T)



S AIRTASR

SEH 1.2 1281F % reduced (—wy)-chain, A(w,T), Q1™ wt(A), end(A) DERIEZ ZT
WFNR VDY, BT alcove ET AL WO AR AHERTHWON2 DD TH L. EH 1.2 13,
W, Orr, EEIC & o TRl S N7 H IR L A ORER (INOS)) 2545, K (1.3) B3

[O(—wp)] iIZ2WVT&
[O(=wp)] = e™*(1 = [0%])

LWV 1 XREFADH SN T WS, 2070, K (1.3) iF Chevalley AR (1.2) L 5FHHTH 5.

BT, —RIESHRE G/P; 2% X5, of (icl) 2 GOEMRL—F, QV =3, 2] %
GORA—METEL, (=3 c0) €QY (¢ €Z) IKHLT[{] =2 ,cp ) LiEDS.
7, we WML, wd W/W, IZEIF % minimal coset representative % [w] L F . flE
X, HZHAEO H-FAZET K B QKy(G/B) £ —ilZHkAD H-RZET K 3 QKy(G/Py)
DN, RD &5 7%BREDH 2 Z & ZFAL 1.

FHE 1.3 ([K, Theorem 2.18]). R(H)-I#EtD25HERE S
®;: QKu(G/B) » QKu(G/Py)
THoT

° LeQVT =Y Zao0) BEU weWITHL, &,(Q0v]) = Qo]
o 2,([O(=wk)] - o) = [O(=w)] - @ (o)

L5 bDVRFIET 5.

5T, QKy(G/B) i2B1F % Chevalley NR (1.3) OfiilE 24 &, TEFT Z 2T, QK (G/P)
2B 2 Chevalley nRBE LN, LaL, 20 X5E 5407z Chevalley A, 25 @
DIZITIE U T cancellation 2343 2. RiFFZRO HWIX, Z O cancellation 2 FXTHRE L,
Chevalley AR D cancellation-free ERE/{2 2 TH 3.

Chevalley AR ® cancellation-free 7252381%, G/ Py 2% “cominuscule” ®35E 1% Buch, Chaput,
Mihalcea, Perrin iIZ & o TESNTWS ([BCMP)). ¥7-, EZFAE G/B 26 LTI, Lenart,
PIBE, RIS & B 1.2 TR ENT WS, GA A, D, E, BET, J=1\{k} V5K (¥
B P BERKHIAE A RE) OYET, 2D oy A minuscule TH 3 ¥ X, FHB L UM,
fetEic & > Caib sz ((KNS]). AR, GH A, CET Py pSHARIEEABO L X,
FI G AT, J= I\ (ki ks} (k1 £ k) LWST (COLE, G/Py % 2 A7y THSHE
A\ 5) DL =T cancellation-free 7% Chevalley AR D FRZH 7z ([KLNS]). AT, 20
5% G/Py 8 AT 2 A7 v TIRZRRED £ & D cancellation-free Chevalley AN ZIENT 2.

BT, G=SLo(C) YL, I={l,....on—1} LBEF. kiko €I &k < hy LB ESIE
D, J=1\{ki,ka} 5 3.
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e A: GOL—+R

AT C A: Er— F2k0%ES
pim (1/2) Doens @

a; (i €I): Bffir—1

a¥ (a € A): a ITHBT 2RL—F

if AT
18] = {5 e (B € A): B Dkt
—B if e —AT

o () b x b EOHRARRT Y ¥ (b= Lie(H))
o 5, €EW (v € AT): IS 2 Bl

o 5i=5q, (i €1): a; ITHET 2 HFEHTR

o I: W FOE XL

2 EF alcove EFTILE Chevalley 3

BT alcove EFTNME, Y2 A b2 1 ORDDZTLICEZZHEERNVERTHS. BEY 2
A MxtF % T alcove € 7L, Lenart, Lubovsky ([LL]) i€ & 5T, 171D Young K3t
B3 20 L 09D Kirillov-Reshetikhin 7 UV 2 XL D57 > VY AIEEREETEZETLE LTEREN
7. ZDf%, ®F alcove £7 /UL, Lenart, P, fEHH ([LNS])) XD, EEEIERS RW—iK
DY = 4 M L THRRE 4, Chevalley AXOMEEIRAVGIRICHN . ARHiClE, AFECHHE
5 BB 72731k - T, |1 alcove EFALEEAT 2. — kD HE T alcove EFT IOV TD
FEAIE, [LNS] ZBHE SN0,

BT alcove EFLDHEFHTIZ, Brenti, Fomin, Postnikov I X > TEA X /-EF Bruhat 2
7%V 3.

E#& 2.1 ([BFP, Definition 6.1]). RO XS IKEE2 INAUFEFMETZ7 QBG(W) 28F
Bruhat 5720 5.
o HAHKE W
o TAULDES AT
o Wiz Sy (myeW, acAt) L y— 25, THD, KOVTRI—HIHD IO
(i) Ly) =lx)+1 (2Dt %, Wr > y% Bruhat BE )
(ii) L(y) = l(z) —2(p,a") +1 (ZD &, Pz Sy REFBL VD)

zohiz25tz,y € WIZNLT, QBG(W) XBWTH z — y DIFET 20 2HET 2 HE
BEZD., FZT, WiEn XS, LEEITHZ. oo L, BweW 2Bficc G,
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YE—HT 5. %7z, %1 <i<j<n Xt LT (Z ]) = Qi o Qo Eﬁ@%&
AT ={(,j) |1 <i<j<n}TH2. REOBOLILRVEZE, FULEE (4,j) TEL—L
(i,7) € AT ITHIS T 2HM 5, ;) e W 2RI ZXICT 5. RDZHEHREIUT 0D TH 5.

#%8 2.2 ([Len, Proposition 3.6]). we W, 1<i<j<nt733.

(1) w Y2 w(i, j)  Bruhat 0CH 2 = HORE+HHEMEE, LT 2 £EDPHD 1O LT
»3.
w(i) < w(j)
w(i) < w(k) < w(j) ¥H%s i<k < jHFELED
@)wL—MMzﬁ#§¥DT%éK®®ME+ P, T O 2 EBHRD DI L THS.
/)

o w(i) > w(j
o TRTDi<k<jITMLTw(j) < wk)<w()

BT alcove EFLDOEHRTIE, BY 2 A P ANICHLTEE S “Achain” ZH\W3. A-chain X,
MBLTHEBNBL— FOFITHS. =2 TIE, HAY 24 bD (1)~ (k € I) ILH L
T, FED (—wy)-chain T'(k) ’Ei:ﬁ})\j‘é.

EE 2.3 ([Len, (3.1)] (cf. [LP, Corollary 15.4])). L—+DFIT(k) %

Ik):=(—-(l,n), —(1,n—-1), -, —(1,k+1),
_(2an)> —(2,“—1), T _(27k+1)>
—(k,n), —(kyn—=1), -, —(k;k+1)).

TED 5.

ETEDT(k) 12, T(k) = (B1,52, ..., 0m) EIRTFZ DTS, T alcove ETLDBEHTII,
RIZEFHET % admissible subset # ERXRYE LTHKS.

EE 2.4 ([LNS, Definition 17)). w € W £ §5%. IRFHLEE {1,...,m} OWHEE A= {j, <
j2 < <js}c {17~~~7m} l:;ﬁj‘b"c

B B; is
T(A) 0 = wp 21y oy P2l Bl

B QBG(W) BT 2ETH 2L %, Al w-admissible TH2 5. w-admissible TH 2
{1,...,m} DWAEELEOEEE A(w, (k) 2L,
E& 2.5 ([LNS, (11), (13)]). we W 33. & A= {j1,...,js} € A(w,T(k)) T L
end(A) := ws|g;, 816;, 1 818,,1 (= ws),
down(A) = > 18,1

1<t<s
wy—1 — wy \FEFL

LEDBD.
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EE 2.6. admissible subset A € A(w, (k) I LT, ETEDI end(4) & down(A) Dfliz,
wt(A) EWVWIEY = 4 FHEE S ([LNS, (12)]). AFETIE, TOERLZERT 2. B, SEOD
BEICBVTE, HIC wt(A) = —wwy, &7 5.

Lenart, W, FHEIE, Z® admissible subset ZF\WT, QKy(G/B) B} 3 Chevalley 28
X (A (1.3)) 25l L. 22T, ETERLEZD(R) 2-T, D THREEFETT. FAE
Bom; € Zso (i € 1) WH LT QTier ™o = [, Q™ LED 3.

FEIE 2.7 ([LNS, Theorem 49]). k€ I, we W 5 5. QKy(G/B)IZBWT, LA D LD,

O(-m)]-[0"] = 3 (~pHQlerer oI (2.1)
AeA(w,I'(k))
—77, MR X 2EH 1312k, IV &, : QKy(G/B) - QKy(G/Py) BFHET 5. %
2T, X (21) oW LS &, TEFT T, UToEHE255. Zhut, QKg(G/Py) 2B
% Chevalley N OMAEERVEERE 52 5.

EE 28 kel\J=/{ki,ko}, we W’ 33, QKy(G/Ps) ZBVT, LITFHMDID.

[O(—wk)] . [Ow] _ Z (_1)\A|Q[down(A)]eww;c [Ol_end(A)J] (22)
AcA(w,I'(k))

ZoRUIE, KRDOHFID & 512 cancellation 2SFEET 3.

B29. n=62F5. G=SL(C)ix As BITH 3. J={1,3,5} = {1,2,3,4,5}\ {2,4} ic#t
L, ﬁﬁ"ﬂ\@‘é 2 X%/jﬁﬁ%%ﬁ-‘ G/PJ ’2%}\;_5 W = 855152535483S9 € W‘] Jls R %, I_Et
(2.1) #5tHE T2 22T, QKy(G/B) 2B 3%R

[(’)(—WQ)} . [(’)“’] = ewW2([035815253545332] _ [05531823334535152]
— Q2Q3Q4]0%5%1] — Q,[OF55152585453]
+ Q2Q3Q4[0%3%2°1] 4 Qo[O3515253545351]
+ Q2Q3Q4[0%552] — Q2Q5Q4[0%*152%1])
2185, —4, COMLELH &, TET (373K (22) #HV3) ZET, QKu(G/P) 128
I 3ER
[O(—w3)] - [O] = W2 ([O%5515283548352] _ [(%s51528354835152]
— Q2Q4]0°] — QO 1525854]
+ Q2Q4[0%2] + Qo051 52%3%4]
+ Q2Q4[0%152] — Q2Q4[O%152])

W 5581828384838 85818283848381 S
—e 2([05123432]_[051234312]

— Q20Q4[0°] 4+ Q2Q4[0%])

#1823, ZORTIE, HEDIZ cancellation BWHEEL TWE Z E3bhn b,



3 2 AT THEZHRIEICNT B cancellation-free Chevalley 2%

K (2.2) TIX, #il 2.9 TA X 51 cancellation 23%4E T 2. Z D cancellation Z itk L,
cancellation-free 7% Chevalley AXRZHEET T &, AMAOEHNTH 5. AEiTIE, ZOMR
ZRENL, FHOHEEZHIAT 2.

%7, BROTLBDITHERZNL OhORFZEET S, £7, we WAL

Ac(w,T(k)) == {A € Aw,T(k)) | TI(A) ®BiEF~T Bruhat 37 }
YEDSB. KT, we W ITHL, & (Q) BEK (Ful) %, UFD X5 IED 5.

(Q) w(k1) > w(ks) > w(ky +1) > w(ks + 1)
(Full) UTOFRTHHD LD !
(i) wks +1)1F {w(l),...,w(n)} ODHFTERNTDH 2.
(i) wlky + 1) 1 {w(1),...,wks)} DHFTRNTH 3.
(iii) w(k1) & {w(1),...,w(n)} OFTHRATH 3.

AR 3L we W’ v 33, HEE(WE22) 2AV Y, MNToZedbrd. 2L, we W’
&b, FEK

o w(l)<w(2) < - <w(k)
. w(k1+1)<w(k1+2)<~~-<w(k2)
e wke+1) <w(ka+2) < - <w(n)

HEDIL->TVDE ZLIZHEET 2 (fl21F BB, Lemma 2.4.7] /).

(k1,k2+1)
e,

1) &M Q) &, w

(2) wkr) >w(k1 +1) ThBZLE, w
bH5.

(3) w L9, w(i, j) (i < ki, j>ki+1) PEFAROIE, (i,)) & (ki k1 +1) £720F (k1 ke + 1)
DVTHIPTH 5.

w(ky, ko +1) BRETATH 3 2 L EAETH .
Bkt D, ok by + 1) PRTOTH 3 = L EFAMET

LIF, cancellation-free 7% Chevalley N OFERE N T 5.
FH 3.2 ([KLNS, Theorems 18, 20, 22]). w e W’/ ¥ 53,
(1) & (Full) 23 DLD L &, XD cancellation-free 7R ERHIAL D 1D

O(=mi))-[O"] =" 37 (=) ([0] - @y, [0l
A€ A« (w,I(k1))

—Qu, O, ([Otend(A)(kl,ngrl)j] _ w[end(A)(kl,kQH)sklJ]))
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(2) &t wky) <w(ky +1) DR DILDL E, KD cancellation-free LEFERHED 120,
[O(=wk,)] - [0"] = e >, (=nH[oema
A€ A< (w,I(k1))
(3) &t w(ky) > w(ky + 1) BEDIZ>TWVB L L, IHIEME (Q) PRIV ERET 5.
(i) &tFw(l) < w(ky + 1) FEEHF wk) < wlks) DEDILDE Z, XD cancellation-
free ZREXAE D 1L D.
OCmi) 0= 3 (1)Aome
A€ A< (w,I'(k1))
(i) Z&tF w(l) > w(ks +1) DM wk) > w(ke) KD LD &, KD cancellation-free
e v RV RTASH
O] - [0 ] == 3 (=) ([0W] - @y, [olml])
A€ A< (w, (k1))
(4) Z&tF (Q) DD EREL, EBIEME w(k) <wn) BRHILOL T 3.
(i) &t w(l) < w(ky + 1) B DHILDOK 5, KD cancellation-free ZLFEFAK D 3D,
OCm)- (O =ev= Y (~pHomie)
A€A<(w,I(k1))
(ii) &t w(l) > w(ky + 1) DI D24 51X, KD cancellation-free 72 HER MK D 31D.
O[O ] =" 3 (=) ([0 - @y, [olem Wl
A€A<(w,I' (k1))
(5) &M (Q) BHD IO LIEL, &5Ic&ME w(k) > w(n) B ITOL T 5.
(1) &t w(l) <w(ke + 1) DD LD 51F, KD cancellation-free LFERAHIL D LD,
[O(=w,)] - O] == >~ (=plA[omiA)]
A€A<(w,I(k1))
(i) & wlks+1) <w(l) <w(ky +1) BEDILDKBIE, KD cancellation-free 7 A
I RVASH
[O(=w, )] - [0]

e Z (—1)Hl ([Oend(A)} — Qn, Qs [O\_end(A)(kl,kg-H)j])
AcA<(w,I'(k1))

AR 3.3, k =k OBEOH [O(—wy,)] - [0¥] B, EH 3.2 12 Dynkin KFEOHARS [ —
I,i—sn—i2H#AT2ZTHRLNS.

EHOFENE, UTO X5 L TiTbhs.



1. (22)TBWT, k=k &72. ZOEHOM%, Ac A (w,T(k)) 1Th7z2E85H

Sl = Z (_1)|A|ewwk1 [Oend(A)]
AcAs(w,I(ky))

&, NS DIEDH]

Sy 1= Z (,1)IA\Q[ﬂ'lovvn(fl)]ewml (@ Lend(A)J]
A€A(w,T (k)N Az (w,D (k1))
WIS, BB, Ac A(w, (k) LTI, [end(A)| = end(A) (fz1Z BB, Corol-
lary 2.5.2] ZH8), down(A4) = 03K DD Z L ICHET 5. 7z, f1 51 1& cancellation-free
©»3 ([KLNS, Remark 6] Z8).
2. 88 A(w,T(k1)) \ A<(w, (k1)) DM %
3. #1 .Sy @ cancellation DEEFZFHR 3.

i

AR5,

ATy 72T, UTofMEZHNS.

#R8 3.4 ([KLNS, Lemma 17]). w e W/ 33, A€ A(w,I'(k)) it L, #EII(A) 23 & T34
EETEE, I(A) BUTOWThroETH . 7L, — |3 Brubat A, ?mi%ﬂ%i@sﬁ

(1) H(A);w:w()?...?wpl%wr
(2) H(A):wzw()?...?wrfl%wr
(3) H(A):w:wo?---?wr,g%wpl%wr

XoT, ZOMBEICLZN->T

Ay(w,T(ky)) := {A € A(w,T(k1)) | TI(A
Ax(w, T(ky)) = {A € A(w, (k1)) | I(A) i3 (2) DI }
As(w, (k1)) := {A € A(w,T'(k1)) [ 1I(A) & (3) D }

=
[
—
—
N
S
X
—

YEDDE
A(w, D(k1)) \ A< (w, D(k1)) = Ar(w, T(k1)) U Az (w, T(k1)) U As(w, [(k1))
Thd. ZORBERAVT, A7 v 7 3D cancellation ZFE~R2. fl21F,
T (CpHlQUenniA e, olenda)
A€ As(w,I'(k1))

D cancellation 1, LFTD LS IC#RsNS. £3, Mi@E34 LD, & Ac As(w,T(ky)) KL
[down(A)] = [(k1,ka+1)] = [, ++ - +a) ] = o +a), THB. koT QUYMW = Qp Q,
TH2. WE, FHF(Q)DPEDIUDILEREL, 21 <1<k PFELTwlks+1) <w(l) <
wiky +1) ¥ %2253, Z0vE, wp) <wlk +1) L R2BID1<p<k 2r2t, HE
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22 VT As(w,T'(k1)) FORESZREST 2006 A+ AU{(p. k1 +1)} ZERTES. ZoX
Bl lend(A)| ZRD. L7dioT

Z (_1)\A|Q[down(/§)]ewwkl [O \_end(A)j]
AeAz(w,T (k1))
— Wk, leka Z (71) [A| [O Lcnd(A)J]
A€ Az (w,I'(k1))
=0

MDD, ZDEIE, BEFTITOEZBXHLT, M2 KETINEEZMEKT 2 Z 2T,
cancellation Z50il 32 Z & W TE 3.

EE

RIMS #[AfF5E THE R MR BII 2RO EH ] KW TEELRFHHOKRZTHE, D
M5 TEWE L. £/, HEZEE TH 2D Cristian Lenart [, PBEEREC, eiE K8 Iz R
W2 LE 3. RIFFRICEWT, FEHIX JSPS B 20J12058 B X Tf 22J00874 DB Z =17 T W

£7.

SE X

[BB] A. Bjorner and F. Brenti, Combinatorics of Coxeter groups, volume 231 of Graduate
Texts in Mathematics, Springer, New York, 2005.

[BCMP] A.S. Buch, P.-E. Chaput, L.C. Mihalcea, and N. Perrin, A Chevalley formula for the
equivariant quantum K-theory of cominuscule varieties, Algebr. Geom. 5 (2018), no.
5, b68-595.

[BFP] F. Brenti, S. Fomin, and A. Postnikov, Mixed Bruhat operators and Yang-Baxter
equations for Weyl groups, Int. Math. Res. Not. 1999 (1999), no. 8, 419-441.

[G] A. Givental, On the WDVV equation in quantum K-theory, Michigan Math. J. 48
(2000), 295-304.

K] S. Kato, On quantum K-groups of partial flag manifolds, arXiv:1906.09343.

[KLNS] T. Kouno, C. Lenart, S. Naito, and D. Sagaki, Quantum K-theory Chevalley formulas
in the parabolic case, arXiv:2109.11596.

[KNS]  T. Kouno, S. Naito, and D. Sagaki, Chevalley formula for anti-dominant minuscule
fundamental weights in the equivariant quantum K-group of partial flag manifolds,
J. Combin. Theory Ser. A 192 (2022), Paper No. 105670.

[Lee] Y.-P. Lee, Quantum K-theory, I: Foundations, Duke Math. J. 121 (2004), no. 3,

389-424.



[Len]

[LL]

[LNS]

C. Lenart, From Macdonald polynomials to a charge statistic beyond type A, J.
Combin. Theory Ser. A 119 (2012), no. 3, 683-712.

C. Lenart and A. Lubovsky, A generalization of the alcove model and its applications,
J. Algebr. Comb. 41 (2015), no. 3, 751-783.

C. Lenart, S. Naito, and D. Sagaki, A general Chevalley formula for semi-infinite flag
manifolds and quantum K-theory, arXiv:2010.06143.

C. Lenart and A. Postnikov, Affine Weyl groups in K-theory and representation
theory, Int. Math. Res. Not. 2007 (2007), no. 12, Art. ID rnm038.

S. Naito, D. Orr, and D. Sagaki, Chevalley formula for anti-dominant weights in the
equivariant K-theory of semi-infinite flag manifolds, Adv. Math. 387 (2021), Paper
No. 107828.

47



