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The aim of the groject is to study the structure of (finite) partially
ordered sets from the viewpoints of combinatorial ring theory and of quantum deformations.

One of the main results of this project is the Lefschetz property for a certain class of Gorenstein
algebras associated with matroids. This result implies the Sperner property for the geometric
modular lattices. | also introduced the notion of the Solomon-Terao algebra for hyperplane
arrangements with the collaborators, and have shown its basic properties.

The quantum K-theory for the flag variety was also studied in the project. The correspondence
between quantum Grothendieck polynomials and K-k-Schur functions has been proved as a K-theoretic
analogue of the Peterson isomorphism.

Hopf



Hopf
Artin Lefschetz
Artin Lefschetz
Lefschetz
Schubert calculus Peterson
K Peterson
Bruhat Weyl Bruhat
Bruhat Schubert calculus
Hopf
Artin Lefschetz Sperner
Stanley
Gorenstein Gorenstein
Hessian Lefschetz Groebner
Gorenstein
A K Grothendieck Lenart
Grothendieck
Grothendieck K-k-Schur A
K Peterson
(@)) Gorenstein Lefschetz
0 Gorenstein F
F
Gorenstein
Gorenstein
Hessian [4] Lefschetz
Sperner
Gorenstein
Groebner F
[3]
Gorenstein Lefschetz
Yazawa Nagaoka [61, [7]
Lefschetz Hodge-Riemann
Murai Nagaoka Yazawa [5]
) Solomon-Terao
Solomon-Terao Solomon-Terao 0

Schubert



Solomon-Terao Solomon-Terao Hilbert
Solomon-Terao Solomon-Terao
Hessenberg
[1] Solomon-Terao
Solomon-Terao
Solomon-Terao

Lefschetz Lefschetz
Solomon-Terao Lefschetz
A K Peterson
Lie
Pontrjagin 90 Peterson Peterson
Schubert k-Schur Peterson
K Peterson
K
K Grothendieck
Lenart [2] Grothendieck
K Peterson Grothendieck
(©))
p
p

max, min, argmax

2

[1] T. Abe, T. Horiguchi, M. Masuda, S. Murai and T. Sato, "Hessenberg varieties and
hyperplane arrangements,” J. Reine Angew. Math. 764 (2020), 241-286.

[2] C. Lenart and T. Maeno, “ Quantum  Grothendieck  polynomials,”
https://arxiv.org/abs/math/0608232.

[3] T. Maeno and Y. Numata, “ Sperner property and finite-dimensional Gorenstein
algebras associated to matroids,” J. Commut. Algebra 8 (2016), no. 4, 549-570.

[4] T. Maeno and J. Watanabe, “ Lefschetz elements of Artinian Gorenstein algebras and
Hessians of homogeneous polynomials,™ Illinois J. Math. 53 (2009), no. 2, 591-603.

[5] S- Murai, T. Nagaoka and A. Yazawa, " Strictness of the log-concavity of generating
polynomials of matroids,” arXiv:2003.09568.

[6] T. Nagaoka and A. Yazawa, "Strict log-concavity of the Kirchhoff polynomial and
its applications to the strong Lefschetz property,” J. Algebra 577 (2021), 175-202.

[7]1 A. Yazawa, "The eigenvalues of Hessian matrices of the complete and complete
bipartite graphs,”™ J. Algebraic Combin. 54 (2021), no. 4, 1137-1157.



4 4 0 2

Takuro Abe, Toshiaki Maeno, Satoshi Murai and Yasuhide Numata 71
Solomon-Terao algebra of hyperplane arrangements 2019
Journal of the Mathematical Society of Japan 1027-1047
DOI
Shizuo Kaji, Toshiaki Maeno, Koji Nuida and Yasuhide Numata 13
Polynomial expressions of p-ary auction functions 2019
Journal of Mathematical Cryptology 69-80
DOI
Takeshi lkeda, Shinsuke Iwao and Toshiaki Maeno -
Peterson isomorphism in K-theory and relativistic Toda lattice 2020
International Mathematics Research Notices 6421-6462
DOI
10.1093/imrn/rny051
Toshiaki Maeno and Yasuhide Numata 8
Sperner property and finite-dimensional Gorenstein algebras associated to matroids 2016
Journal of Commutative Algebra 549-570

DOl
10.1216/JCA-2016-8-4-549




Ideas and techniques in the theory of Lefschetz properties

2019

Toshiaki Maeno

The Lefschetz property for Artinian Gorenstein algebras

Algebraic Geometry in Positive Characteristic and Related Topics

2018

Toshiaki Maeno

Polynomial expressions of auction functions

2016




CIRM

Sweden

Institut Mittag-Leffler




