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Periods of Boolean Toeplitz matrices
Bumtle Kang

Abstract

The matrix period of a Boolean matrix A is defined as the minimum positive integer p
for which there is a positive integer M such that for any integer r > M, A" = A™P. The
competition index of a Boolean matrix A is defined to be the smallest positive integer g such
that A7t (AT)a+ = A9+ (AT)4*+ for a Boolean matrix A and some positive integer  and
every nonnegative integer i. For the competition index g of a Boolean matrix A, the competition
period of A is the smallest positive integer p such that A9(AT)7 = A9*P(AT)9*P. Given subsets
Sand T of {1,...,n—1}, an nxn Toeplitz matrix T,,(S; T) is defined to have 1 as the (i, j)-entry
ifandonlyif j —ie€e Sori—j€T.

In this talk, we introduce the matrix period and the competition period of Toeplitz matrix. In
particular, we showed that an n X n (0, 1)-Toeplitz matrix A := 7,(S;T) withmax S < n—minT
and max7 < n — min S has the matrix period d/d’ and the competition period 1 where
d=ged(s+t|s e S,teT)and d = ged(d, minS). Moreover, we showed that the limit
of the matrix sequence {Am(AT)m},‘;":1 is a directed sum of matrices of all ones except zero
diagonal.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : lokbtl @skku.edu



On the t-Motzkin paths
Minho Song

Abstract

The 7-Motzkin paths of length n are defined by the lattice paths from (0,0) to (n,0) using
steps U = (1, 1), k-colored H = (1,0), and D = (1, —1). In this talk, we introduce some matrix
identities related to the z-Motzkin paths and give combinatorial interpretations for these identites.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : smh3227 @skku.edu



On Riordan poset matrices
Hong Joon Choi

Abstract

In this talk, we introduce Riordan poset matrices. We investigate necessary conditions of
being a Riordan poset matrix using g-sequences and A-sequences. It is also shown that every
Pascal type Riordan poset is a binomial poset.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : h.j.choi @skku.edu



Macdonald polynomials at ¢ = ¢*

Donghyun Kim
Abstract

Macdonald polynomials P,(X; g,t) are a family of orthogonal symmetric polynomials in sev-
eral variables, introduced by Macdonald in 1987. Since then, there have been a lot of works on
Macdonald polynomials in various fields of mathematics such as combinatorics, mathematical
physics, and probability theory. In this talk we briefly go over the history of Macdonald polyno-
mials and discuss our observations on Macdonald polynomials at t = g*.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : hyun923010@g.skku.edu



Trend filtering by adaptive piecewise polynomials
Soo Hyun Kim

Abstract

Trend filtering is a regression problem to estimate underlying trends in time series data. It is
necessary to investigate data in various disciplines. We propose a trend filtering method by
adaptive piecewise polynomials. More specifically, we adjust the location and the number of
breakpoints or knots to obtain a better fitting to given data. The numerical results on synthetic
and real data sets show that it captures distinct features such as abrupt changes or kinks and
provides a simplified form and brief summary of given data. This is a joint work with Juyoung
Jeong, Yoon Mo Jung, and Sangwoon Yun.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : Shkim @skku.edu



Hyperbolic polynomials and optimization
Juyoung Jeong

Abstract

In this talk, I will introduce hyperbolic optimization, a class of convex optimization problems
derived from hyperbolic polynomials. On a finite dimensional real vector space V, we consider
a real homogeneous polynomial p of degree n that is hyperbolic relative to a vector e € V.
This means that p(e) # 0 and for any (fixed) x € V, the roots of the one-variable polynomial
t — p(te — x) are all real. Let A(x) denote the vector in R” whose entries are these real roots
written in the decreasing order. Relative to the map A : V — R", we define a hyperbilicity cone
K = {x € V : A(x) > 0} and discuss special cases and properties of optimization problems
defined over K.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : jjycjn@skku.edu



Asymptotic behavior of nonsmooth ADMM as topological view
point

Bomi Shin

Abstract

The alternating direction method of multipliers (ADMM) is frequently used to solve opti-
mization problems derived from machine learning and statistics. Most works in this direction
deal with smooth objective functions excluding important applications in the nonsmooth case.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : bmshin@skku.edu



Minimal decomposition of the ring Z3 of 3-adic integers for

multi-valued functions of type ax = y2

Myunghyun Jung
Abstract

Fan and Liao introduced how one investigates the dynamic structure for single-valued func-
tions over the ring Z3 of p-adic integers, called ‘the minimal decomposition theory.” For multi-
valued functions, the movement of points in the space is weird and interesting, compared with
that for single-valued functions. We extend the theory from single-valued functions to multi-
valued ones of type ax = y? over the ring of 3-adic integers and show partial results.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : mhjung07 @skku.edu



Bipartite consensus for multi-agent systems with disturbances and
switching topologies

Arumugam Parivallal

Abstract

In this talk, the bipartite consensus for multi-agent systems with switching communication
graphs and external disturbances will be discussed. The primary objective of this talk is to design
an output feedback controller such that the bipartite consensus of the considered multi-agent
system can be achieved with prescribed mixed H., and passive performance. The structurally
balanced undirected signed network graphs are considered to describe the cooperative and
competitive interaction among neighboring agents. Initially, the considered problem will be
transformed into a stabilization problem, then by using Lyapunov stability theory, the desired
conditions for bipartite consensus are derived in the form of linear matrix inequalities. Finally,
the derived theoretical results will be verified via a numerical example.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea

E-mail : parivallalmaths @ gmail.com



Operads on graphs and matroids
Cheolwon Heo

Abstract

Operads are mathematical structures that have been studied in the field of algebra, topology and
recently combinatroics. An operad (on Combinatorics) is composed of a family of combinatorial
structures together with associative composition functions and the identity. In 2020, Aval, Gi-
raudo, Karaboghossian and Tanasa introduced operads on (multi) graphs. In this talk, we dicuss
these operads and possible extension to operads on matroids.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, Korea
E-mail : cwheo@skku.edu
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Modular curves with infinitely many rational points
Daeyeol Jeon

Abstract

Modular curves are moduli spaces parametrizing elliptic curves, and they play a central role in
studying elliptic curves.

In this talk, we consider the problem to determine the modular curves with infinitely many
rational points over the number fields for a fixed degree.

Faltings proved that a curve of genus greater than 1 has only finitely many rational points
over a fixed number field.

Thus we allow the number fields to vary for a fixed degree.

First, we present some results on the modular curves with infinitely many rati onal points over
the number fields with a fixed degree, and then we consider their application to elliptic curves.

Department of Mathematics Education, Kongju National Univesity

E-mail : dyjeon@kongju.ac.kr
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