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AFHILTIE, (B OFRKIC) SRR LHEREL AR D h—F AR K BB W TEE &R 2 R &
F alcove T /LD E D .

TEZARIRD arkEa o —RE2 K #E1X, Schubert S EJE A 723, Schubert calculus TlX, Schubert JEFE LD
TEORMAZTRT 5 EDREAMETHD. ZOMBIZXHTHWRTIEO—2E LT, BEHRHKROEE Schubert 8
DFE% Schubert JA- L ORIEHRES & U TEBIT 5 [Chevalley A BNEZINTE 7. Chevalley AT 1950
HARUZ, Chevalley IZ X o TIEEERIED Rt U—FICEIT 2% L LTRWESH, 2% F—7 AFZE 2R
EFR YUK L, MRax RERICBWTHIIES L.

Lenart—Postnikov (%, EZAEAD b —F ARIE K BEIZEI1T 5 Cheval ley AREZ IR T A2, alcove EF /L%
A L. ZD%, Lenart—Lubovsky 12XV alcove EF VO —LIZH - ET alcove ETFTILNEAIN,
Lenart—W-EIHIC & 0 IR D ~—F ZRZE KBEIZIIT D Chevalley ARAZ TR T 2 DITHW ST,
Z @ Chevalley AXOFEHICIE, FORIGHVBELICUT=2, T 7 4 VEFRELEDO L)L - ¥ 12 Demazure MMFED
WHAT EHRICET 25N T RICH 5.

&1 alcove BT IVOEGTIX, — XD T A P AIZXLTalcove 28&2 (L F=A V) ZEEL, ZD alcove
INANZKI T D admissible My EADEKREEZ D . — 5, BFE Y = A b LIZk L CIXE T Lakshmibai-Seshadri
SN (BT LS 8A) L9, admissible FiHEAG ORME L FMAMAERIIREH 5. AwLTIE, &T LS
IRAD—WED T = A h~DO—BILTH S linterpolated BT LS /XA ] ZEFRL, TROBBEDOT oA MK
% admissible HiNEADEERLFEMTHD Z L amnd. LD E LT, Lenart-PEE-EILIC X 2 RS
BRIROD b —F A [AZE K BEIZE1T 5 Chevalley AF%, interpolated &1 LS /XA % W TRk 5.

EEEERD F—F AFE K BEHE, F—T7 AORBURE LOMBEEL 2. ZOMBEEE 2512, T
Chevalley A AR THDH. Wi Chevalley A E1X, b—T ZADIEE % Schubert FHIC/ER & -H 5%,
Schubert 307=H DR S L LRI 2EXTHS. Rim3LTIE, EA L interpolated ST LS /XA D g=0
FRIRIZ 872 % interpolated LS /X2 Z AT, BESBEERD —F A[FZ K BEZHT Sl Chevalley AR A BARHY
IZFLIR 5. F7z, ¥ Chevalley ARDISH & LC, Yip AKD q=t=0 IZHB T 2RkLEEL . 20 Yip A&,

h—F ZDOFEHE & e R Macdonald ZIEHADOFE D BRI TdH 5. Littlewood-Richardson /L— W22\ T, g=t=0
DA, Haglund-Luoto-Mason—Van Willigenburg (2 & V¥ RR DL & THATRNICER S, EENF
DOFAEZPEE L=, AiHXTIiE, Littlewood—Richardson /L—/LV Dk CEHELREFE ZR/-TLE2 515 Yip
ANED q=t=0 TOHR{LE, interpolated LS /SAZHWTEX T

BT, T Yang-Baxter move (I DWTEET LS. HE T =4 FAIZBT 5 adnissible i HEA OREITHS
LT, Lenart-Lubovsky I% &+ Yang-Baxter move] & W I HAFDBWEMSL R LTZ. L F = A JNTERF
9570, #&+F Yang-Baxter move X, ZIHDERLIZAF oA L DENLENNOTEE S adnissible FiHES D
BEOMIZ, Tz MR TEHE) REOBEROEHNNSH D Z L2 HRIET D, AL TIE, &7 Yang-Baxter
move DAL HT=HEHN, BELIIROLALV—BEO T2 FTHHEETHI EE2RT. TOIGHELT,
admissible #iEAD TV = A MOEH SR EORICBETHREEN, 21 F=A OB FIZLbTICEEDL &%
R Ee, ZOREEERALT, PEREZARIKRO b —TF X[FZ K BHZIBT S Chevalley AXRORBLGHIE
PUzH7=2%, 77 4 v ETHO LU« B 1 Demazure MFEDO RIS S HIZICEET 2%, MAZRERHZ 52 5.
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We study the quantum alcove model, which plays an important role in the study of the
torus-equivariant K-groups of ordinary flag manifolds and semi-infinite flag manifolds.

In the theory of the quantum alcove model, one fixes a A-chain for arbitrary weight A, and
considers corresponding collection of admissible subsets. If A is dominant, then one can also
consider the set of quantum Laksimibai-Seshadri paths (QLS paths), which carry the same
information as the quantum alcove model. We introduce interpolated quantum
Lakshmibai-Seshadri paths (interpolated QLS paths), which are generalization of QLS paths
for an arbitrary weight, and show that the set of interpolated QLS paths carry the same
information as the corresponding collection of admissible subsets. As an application, we
rewrite the identity of “Chevalley-type” for the graded characters of level-zero Demazure
submodules over a quantum affine algebra, which is a representation-theoretic analog of the
Chevalley formula in the torus-equivariant K-group of semi-infinite flag manifolds.

The torus-equivariant A-group of an ordinary flag manifold has a module structure over
a representation ring of the torus. To investigate this module structure, one considers the
inverse Chevalley formula, the expansion formula for the product of a character of the torus
and a Schubert class. We describe the inverse Chevalley formula in terms of interpolated LS
paths, “g=0 counterpart” of interpolated QLS paths. As an application, we write the
specialization at ¢=t=0 of the Yip formula, the expansion formula for the product of a
character of the torus and a character of a Demazure module over a (finite-dimensional)
simple Lie algebra.

The other topic of this thesis is quantum Yang-Baxter moves, defined for the two
collections of admissible subsets corresponding to different reduced A-chains, where A is a
dominant weight. Quantum Yang-Baxter moves establish that the two collections of
admissible subsets corresponding to different reduced A-chains are mutually isomorphic if A is
dominant. We prove the existence of quantum Yang-Baxter moves for an arbitrary weight,
and show that the generating function of important statistics (including “weights” and
“heights”) associated to the collection of admissible subsets does not depend on the choice of a
reduced A-chain. In addition, by using these generating functions, we give a simpler proof of
the identity of Chevalley-type for the graded characters of level-zero Demazure submodules.
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