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In this project, we have obtained the results mainly on the following two themes.
(1) We have given a description of the Schubert calculus and its generalizations in terms of
noncommutative differential structures on the Weyl groups. The main topics are the K-ring of the flag
variety and the homology of the affine Grassmannian. We have described them as subalgebras of the
Nichols-Woronowicz algebras associated with the corresponding Weyl groups.
(2) We have obtained some results on the Lefschetz property of finite-dimensional Gorenstein algebras. We
have determined the set of the Lefschetz elements of the coinvariant algebra of the finite Coxeter groups
(except H_4). We have also introduced a new class of Gorenstein algebras defined by matroids and proved
its Lefschetz property when the matroid corresponds to a geometric modular lattice.

Hopf Lefschetz



(braided)

1)

)

o

alcove alcove



@

H_4

®

K. Nuida, T. Abe, S. Kaji, T. Maeno and
Y. Numata, “ A mathematical problem
for security analysis of hash

functions and pseudorandom
generators,” Internat. J. Found.
Comput. Sci., Vol. 26, 2015,

169-194.

Toshiaki Maeno and Yasuhide Numata,
“ Sperner property, matroids and
finite-dimensional Gorenstein



algebras,” Tropical geometry and
integrable systems, Contemp. Math.,
Vol. 580, 2012, 73-84.

Anatol N. Kirillov and Toshiaki Maeno,
“ Affine nil-Hecke algebras and
braided differential structure on
affine Weyl groups,” Publ. Res. Inst.
Math. Sci., Vol. 48, 2012,
215-228.

Toshiaki Maeno, Yasuhide Numata and
Akihito Wachi, *“ Strong Lefschetz
elements of the coinvariant rings of
finite Coxeter groups,” Algebr.
Represent. Theor., Vol. 14,
2011, 625-638.

35 2013
12
Toshiaki Maeno, “ The Fomin-Kirillov
quadratic algebra and its

affinization,” Bethe Ansatz, Quantum
Groups and Beyond, 2013 3

Toshiaki Maeno and Yasuhide Numata,
“On the Sperner property and
Gorenstein algebras associated to
matroids,” The 24™ International
Conference on Formal Power Series and
Algebraic Combinatorics, 2012 7

Toshiaki Maeno and Yasuhide Numata,
“ Sperner property, matroids and
finite-dimensional Gorenstein
algebras,” Tropical Geometry and
Integrable Systems, 2011 7
University of Glasgow.

Alcove path  affine Weyl

2011 3

T. Harima, T. Maeno, H. Morita, Y. Numata,
A. Wachi and J. Watanabe, “ The Lefschetz
properties,” Springer, 2013, xx+250pp.

MAENO, Toshiaki



