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KPR Macdonald I, 77 42 « b— MNRICHHEET D, 2 EONT A —4— q, t ZFFDOH
RXHLZHEXTH Y, TOFRREE L TIHEFICEZ O MARERRNIRZEA LG, £, FESH
Macdonald ZTE=UE, 3F#F Macdonald ZIEX %A “HE T 7 ( v Hecke BRDRBLGH O A CHME T 2
71T Cherednik VEA LD THLN, £D t = o« TORKILELL 1 OT 7 4~
Demazure NIFEDREL T ZHEHE & DRMREE, Hx 2R BGRIEREZFFOENTRIN TR TNV D.

A IX, [Specialization of nonsymmetric Macdonald polynomials at t = o and level-zero
representations of quantum affine algebras| LCREL, FEOMIZ, FERFR Macdonald ZHEAD t
= oo TORBILERETT 7 4 RED L)L - B RELOBURICEAT 2842 £ &L O =2DFMND
MRl ST,

% 2 # [Preliminaries| TIE, AKX EBETHWLT 7 v - U—BREZO/NL— FRICEAT IR
FEMERT D LIS, KGO ERFTRNRTH D IEXFR Macdonald ZIHA KON ~)L - 1
extremal T A MIFEDOER L FHEMHEEIC OV THERTND.

% 3 # [Specialization of nonsymmetric Macdonald polynomials at t = oo and Demazure
submodules of level-zero extremal weight modules] TIE, anti-dominant 7oA MIxfInT 5
KPR Macdonald ZIHD t= oo TORRMLZRIBATEIEESL L TR L D it %s, v~ - En
extremal A NINEED Demazure FAMEED (HIRAJICER SND) BEMEEE LTEBRLTWD.
ZOFERIE, v - B Demazure FBAMINEED RIS & FEEE & IEXIFR Macdonald ZHHD t = o
TORR LD ZNE N % & T Lakshmibai-Seshadri (QLS) /S A DHIRIYREALLFZEE L L THER
L, INOELETHIETHIND. BIEDOERIE, PER LS NRAIZL> Tl Demazure
ERASINBEDRE SIEE A LB 5 L9 Ishii-Naito-Sagaki DFEFEICESWTELNTWS. F7-%
FOFETIE, FHEXFS Macdonald ZTHAD t = co TOEB L% quantum alcove walk (25 - CTHER
9% Orr-Shimozono DFERZHANWTH LI TS, LA L, quantum alcove walk &I1XF72 10, QLS /X
AR T 7 4 AL D Weyl MBEOFERIEEDOEREZ 52 HHDTH Y FBN3h->TWT, KB
AR BN A TH D RN EETHS.

% 4 ¥ [Representation—theoretic interpretation of Cherednik-Orr’ s recursion formula for
the specialization of nonsymmetric Macdonald polynomials at t = o] TiX, % 3 = CIFH L~
FERIFR Macdonald @ t = co TORFFRILD QLS /SAIC L BHRAREHWT, ZORKELICKTS
Cherednik-Orr OWLRORIFHIIRFEAEZ 52 T\D. ZOREHORME LT, QLS NADES
DROBETT 74 o REED 7 ) 22 E L TOREE, FIZZOES EOWMFIERAZZH NS LD T
HOENETOND. £, TOHEHOBBRIZBWT, — RO T A MIxIET 5 IESF Macdonald
ZEAD t= co TOHRLOPRARIZEND QLS SADOHLENES (ZHUE, T4 MIKSRF
LCEE D) OMOMibIBEf%X% tilted Bruhat EFIZX > Tk LTV 5. Z OWHLAIBIFHR
%, ERROESESZ/RMICIRET 20O THY, EHEREHEZFO.
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Nonsymmetric Macdonald polynomials are introduced by Cherednik in order to understand symmetric
Macdonald polynomials in terms of the polynomial representation of the double affine Hecke algebra.
Recently, as well as symmetric Macdonald polynomials, nonsymmetric Macdonald polynomials and their
specializations play an important role on representation theory, such as level 1 Demazure modules of twisted
affine Lie algebras.

The thesis entitled ““Specialization of nonsymmetric Macdonald polynomials at t = o« and level-zero
representations of quantum affine algebras " is mainly composed of two results.

In the first part, we give a representation-theoretic interpretation of specialization of nonsymmetric
Macdonald polynomials for antidominant weights at t = « in terms of Demazure submodules of level-zero
extremal weight modules over a quantum affine algebra. More precisely, we prove that the graded character
of an explicitly specified quotient module of Demazure submodules of level-zero extremal weight modules is
identical to the specialization of nonsymmetric Macdonald polynomials at t = co. We obtain this result by
proving and comparing explicit formulas for the graded characters of the quotient modules of the Demazure
submodules and for the specialization of nonsymmetric Macdonald polynomials at t = oo in terms of quantum
Lakshmibai-Seshadri (QLS) paths.

In the second part, as an application of the explicit formula for the specialization of nonsymmetric
Macdonald polynomials at t = o, we give a representation-theoretic (or rather, crystal-theoretic) proof of
Cherednik-Orr's recursion formula of Demazure type for the specialization of nonsymmetric Macdonald
polynomials at t = oo. In the proof, we use a canonical crystal structure on the set of QLS paths, that is, by
means of the root operators. Moreover, in the course of our proof, we obtain a recursive relation for the
subsets of QLS paths which we use for the explicit formula for the specialization of nonsymmetric Macdonald

polynomials at t = co. This recursive relation determines these subsets of QLS paths inductively.
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