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A characterization of (i, 2)-competition graphs
Bumtle Kang

Abstract

An (i, j)-digraph is a directed graph of whose maximum indegree is at most i and the maximum
outdegree is at most j, respectively, A competition graph C(D) of a directed graph D is a
simple graph with V(C(D)) = V(D) and u and v are adjacent in C(D) if and only if there
isw € V(D) \ {u, v} such that (u,w) and (v,w) are arcs of D. We say that a graph G is an
(i, j)-competition graph if G is the competition graph of an (i, j)-digraph.

The characterization of line graphs with nine forbidden subgraphs is well-known. We ob-
serve that any line graph is (i, 2)-competition graph and some of the nine subgraphs are (i, 2)-
competition graph. Based on this observation, we claim that there is a characterization of
(i,2)-competition graphs with four forbidden subgraphs. Further, we expect to generalize this
result to a characterization of quasi-line graphs.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, korea
E-mail : lokbt]1 @skku.edu



On the generalized Motzkin-Schroder paths
Minho Song

Abstract

The generalized Motzkin-Schroder paths is a lattice path from (0, 0) to (n, k) with step set

{(1’ 1)’ (1’0)9 (19—1)’ (0’ _1)’ (_1’ _1)}

that does not go belox x-axis. In this talk, we first introduce weighted Motzkin-Schroder paths
that do not use step (—1, —1) and show a bijection between weighted Motzkin-Schroder paths
and weighted Motzkin paths. From this observation, we examine the possibility of having a
bijection between weighted generalized Motzkin-Schroder paths and weighted Motzkin paths
and explain its role in the theory of orthogonal polynomials and Riordan arrays.

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



New linear relations among LLT polynomials
Donghyun Kim
Abstract

LLT polynomial is one of a family of symmetric functions introduced by Lascoux, Leclerc,

and Thibon as g-analogues of products of Schur functions. In this talk we discuss new linear

relations among LLT polynomials and as an application we descibe a certain linear combination

of Macdonald polynomials related to Science Fiction conjecture by Bergeron and Garsia.
Based on an ongoing joint work with Seung Jin Lee and Jaeseong Oh.

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



Some properties of Riordan posets
Hong Joon Choi

Abstract

The theory of binomial posets seeks to answer some questions about generating functions. It
allows a unified treatment of many of the different types of generating functions that occur in
combinatorics. In this talk, we investigate binomial posets in the sense of Riordan posets. We
also investigate the products of Riordan poset matrices.

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



Geometric commutation principle and Schatten p-(quasi)norm on
Euclidean Jordan algebras

Juyoung Jeong

Abstract

This talk contains two recent findings that I’'ve been working on in the setting of Euclidean
Jordan algebras.

(1) A geometric commutation principle, recently proved by Gowda, says that, for any spectral set
E in a Euclidean Jordan algebra V' and a € E, a strongly operator commutes with every element
in the normal cone Ng(a). Further, it can be used to establish strong operator commutativity
relations in certain optimization problems. Knowing that every spectral sets are special cases of
broader class of weakly spectral sets, we prove an analog of a geometric commutation principle
for weakly spectral sets and study its consequences and applications.

(2) Schatten p-(quasi)norm defined on the space of matrices is useful and possesses nice prop-
erties. Recently, Huang, Chen, and Hu explore two types of Schatten p-norm on R" via the
structure of Euclidean Jordan algebra and make a conjecture whether Schatten p-(quasi)norm
can be naturally extended to all Euclidean Jordan algebras. We give an affirmative answer to a
conjecture by proving a relaxed triangle inequality for 0 < p < 1.

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



Selection criteria for PH curves with the Gauss—Legendre polygon
Soo Hyun Kim

Abstract

Pythagorean hodograph (PH) curves are a special type of polynomial curves that their speed
functions are also polynomials. A deformation of a polynomial curve can be easily performed
by modifying its Bézier control polygon. However, the Bézier polygon is not suitable to control
the shape of PH curves since any slight change of a Bézier point results in the violation of the
PH condition. The problem of constructing PH curves with a given Gauss—Legendre polygon is
addressed. While a Bézier control polygon determines a unique polynomial curve, a rectifying
control polygon gives a multitude of PH curves. This multiplicity of PH curves naturally raises
the selection problem of the “best” PH curves, which is the main topic of this paper.

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



Containment control of multi-agent systems with time delay
Arumugam Parivallal

Abstract

In this talk, we will discuss the problem of containment control design for multi-agent systems
with time delay in control input. The communication between agents will be described by using
the properties of algebraic graph theory. By using the concept of Lyapunov stability theory, suf-
ficient conditions are developed to ensure the containment control of the considered multi-agent
system. Finally, the derived theoretical results will be verified by using a numerical example.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, korea
E-mail :parivallalmaths @ gmail.com



The Complexity of the Matroid-homomorphism problems
Cheolwon Heo

Abstract

In this talk, we introduce homomorphisms between binary matroids that generalize graph ho-
momorphisms. For a binary matroid N, we prove a complexity dichotomy for the problem
Homy;(N) of deciding if a binary matroid M admits a homomorphism to N. The problem is
polynomial time solvable if N has a loop or has no circuits of odd length, and is otherwise
NP-complete. We also get dichotomies for the list, extension, and retraction versions of the
problem.

This is joint work with Hyobin Kim and Mark Siggers at Kyungpook National University.

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



The Wasserstein matrix means and an extension to positive
operators

Jinmi Hwang

Abstract

Recently the Wasserstein metric for positive definite Hermitian matrices, has been developed.
It can be derived from the L,-Wasserstein distance of two Gaussian distributions. Also the least
squares mean for this metric, called the Wasserstein mean, has been introduced. In this talks,
we see more details about the Wasserstein metric and Wasserstein mean, and explore several
properties. Furthermore, we define the two-variable weighted Wasserstein mean for positive
definite operators by solving the nonlinear equation related to the Wasserstein mean, and show
some properties such as a refinement of the self-duality and the bound for the difference between
two-variable weighted arithmetic and Wasserstein means.

Applied Algebra and Optimization Research Center, Sungkyunkwan University, Suwon 16419, korea
E-mail : 238092 @skku.edu



A shadowing property for ADMM algorithm
Bomi Shin

Abstract

The alternating direction method of multipliers (ADMM) is frequently used to solve optimization
problems derived from machine learning and statistics. In this talk, we introduce some stability
properties of the resulting dynamical systems and propose one problem which is ongoing
work with this direction. More precisely, we study the asymptotic behavior of the solutions of
differential equations arising form ADMM. And we associate a flow to this differential equation
and study a shadowing property for the ADMM flow.
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