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9.30 Opening

9.40 | Richard Stanley | Two analogues of Pascal’s triangle

10.40 | Yeong-Nan Yeh Eulerian-type polynomials and Stirling permutations

11.40 Photo

12.00 Banquet

14.00 | Arthur Libo Yang | Stanley’s conjectures on distributive lattices

14.35 | Shaoshi Chen Patterns in multi-dimensional permutations

15.10 | Lili Mu Real rooted polynomials and f-polynomials of simplicial complexes
15.45 Coffee break

16.00 | Yibo Gao Interlacing triangles, Schubert puzzles, and graph colorings
16.35 | Peter Long Guo | Zero-one characters of flagged Weyl modules

17.15 Buffet

o 2 AT HHANFOE _ANE

Location: Conf rm 2, Northern Easun Conference Center, Fangshan Distr, Beijing.
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Date: Oct 13, 2024.




Richard Stanley is an Emeritus Professor of
Mathematics at MIT, and an Arts and Sciences Dis-
tinguished Scholar at the University of Miami. From
2000 to 2010, he was the Norman Levinson Profes-
sor of Applied Mathematics. He received his PhD at
Harvard University in 1971 under the supervision of
Gian-Carlo Rota. He is an expert in the field of com-
binatorics and its applications to other mathemati-
cal disciplines. Stanley is known for his two-volume
book Enumerative Combinatorics (1986-1999). He
is also the author of Combinatorics and Commuta-

tive Algebra (1983) and well over 200 research articles in mathematics. Donald Knuth
named Stanley as one of his combinatorial heroes in a 2023 interview. His distinctions
include membership in the National Academy of Sciences, the 2001 Leroy P. Steele Prize
for Mathematical Exposition, the 2003 Schock Prize, a plenary lecture at the ICM, and
election in 2012 as a fellow of the AMS. In 2022 he was awarded the Leroy P. Steele Prize

for Lifetime Achievement.

Two analogues of Pascal’s triangle

For integers ¢,b > 2 we define an infinite graded poset F;; with a unique top element 1.
For any ¢t € P,; label ¢ with the number of saturated chains from ¢ to 1. These arrays of
numbers have many interesting properties. Three cases are of particular interest:

e (i,b) = (2,2), where we obtain Pascal’s triangle,
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(3,2), where we obtain a slight modification of Stern’s diatomic array, and

e (i,b) = (2,3), where we obtain an array with many connections to Fibonacci numbers.
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Eulerian-type polynomials and Stirling permutations

This presentation provides a comprehensive overview of recent developments in enumera-
tive combinatorics, with a particular focus on the interplay between polynomial properties
and combinatorial structures. The discussion will be approached from four perspectives:
differential equations, differential operators, combinatorial models, and algebraic struc-
tures. We will delve into multivariate Eulerian polynomials, exploring their e-positivity,
and extend this discussion to various enumerative polynomials linked to Stirling permu-
tations, including ascent-plateau polynomials, left ascent-plateau polynomials, and flag
ascent-plateau polynomials. Through the use of a specialized coding method, we un-
cover symmetries and equidistribution results among these polynomials. Furthermore, we
demonstrate that many of these polynomials satisfy David—Barton-type identities, offering

new insights into their structural and algebraic properties.
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Stanley’s conjectures on distributive lattices

This talk is concerned with two conjectures of Professor Richard Stanley, one of which is
on the real-rootedness of certain Eulerian polynomials associated to Stern’s poset, and the
other is on the nice property of distributive lattices. In this talk I will show how these
two conjectures were solved. This is based on joint work with Dun Qiu, Grace Li, and

Zhongxue Zhang.
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Patterns in multi-dimensional permutations

In this talk, we propose a general framework that extends the theory of permutation
patterns to higher dimensions and unifies several combinatorial objects studied in the
literature. This is a joint work with Hanqgian Fang, Sergey Kitaev and Candice X. T.
Zhang.
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Real rooted polynomials and f-polynomials of simplicial complexes

Bell and Skandera conjecture that the real rootedness of a Polynomial with positive integer
coefficients implies that there is a simplicial complex A for which the coefficient is the
number of i-dimensional faces of A, or in other word the polynomial is the f-polynomial
of a simplicial complex A. We develop a new approach and collect further evidence for a

positive answer to the question.
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Interlacing triangles, Schubert puzzles, and graph colorings

Littlewood—Richardson coefficients encode tensor product multiplicities of the general lin-
ear group, and structure constants of the cohomology ring of the Grassmannian. There
are many combinatorial models for the Littlewood—Richardson coefficients, with very rich
structures. In this talk, we show that the interlacing triangular arrays, introduced by
Aggarwal-Borodin—Wheeler in their study of certain probability measures related to LLT
polynomials; can be used to compute Littlewood—Richardson coefficients. They are par-
ticularly well-suited to compute products of many Schur functions. This is joint work with
Christian Gaetz.
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Zero-one characters of flagged Weyl modules

The flagged Weyl modules associated to diagrams in the plane are representations of the
Borel subgroup of the general linear group. It is well known that the characters of flagged
Weyl modules include as special cases two important families of polynomials in Algebraic

Combinatorics: Schubert polynomials and key polynomials. In this talk, we shall give

an overview of the construction of flagged Weyl modules as well as some combinatorial

properties of their characters. Particularly, we prove a criterion of when the characters are

zero-one (or, multiplicity-free), confirming a conjecture of Mészaros—St. Dizier-Tanjaya.

This talk is mainly based on joint work with Zhuowei Lin and Simon Peng.



