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Abstracts

Speaker: Gary Greaves (Nanyang Technological University)
Title: Maximal cliques in strongly regular graphs
Abstract: In this talk, I will introduce a cubic polynomial that can be associated to a strongly
regular graph I'. The roots of this polynomial give rise to upper and lower bounds for
the size of a maximal clique in I'. T will explain how we can use this cubic polynomial
to rule out the existence of strongly regular graphs that correspond to an infinite family
of otherwise feasible parameters. This talk is based on joint work with Jack Koolen and

Jongyook Park.

Speaker: Mohamed Sabri (HALK¥)
Title: A comfortable graph structure for Grover walk

Abstract: We introduce a Grover walk model which leads to a characterization of bipartite graphs,
obtained from the scattering matrix of the walk. Based on this characterization, we
derive a current function and a pseudo-current function, when the underlying graph is
a bipartite graph and a non-bipartite graph respectively. Furthermore, we introduce
a “comfortability function” for the quantum walker on the underlying finite graph
and finally we show how this comfortability of a graph can be expressed in terms of
combinatorial information of the graph. This talk is based on a joint work with prof.

Etsuo Segawa and prof. Yusuke Higuchi
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Ferenc Szollési (EHRAKY)
Some remarks on equiangular lines in low dimensional Euclidean spaces
In this talk I will discuss some sporadic examples of equiangular lines whose Gram

matrix has exactly five distinct eigenvalues.

Alexander Gavrilyuk (ERXY)

The Weisfeiler-Leman dimension of distance-hereditary graphs

The Weisfeiler-Leman (WL) dimension dimyy 1, of a graph G introduced by Grohe is the
least d such that the d-dimensional WL algorithm distinguishes G from every graph
not isomorphic to G. The WL dimension of a class G of graphs is defined to be
max{dimy (G) | G € G} if this maximum exists and co otherwise. If G is a finite num-
ber, then the graph isomorphism problem for G can be solved in polynomial time. The
upper bounds on the WL dimension have been shown for many natural graph classes,
including planar graphs, trees, graphs of bounded tree width, graphs of bounded genus,
all graph classes with excluded minors, interval graphs, and graphs of bounded rank
width. In this work, we prove that the WL dimension of distance-hereditary graphs is

precisely 2. (This is joint work with Ilia Ponomarenko and Roman Nedela.)
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On Persistency in Environmental Monitoring with Drone Networks: Control Barrier
Function Approach

In this talk, we investigate distributed environmental monitoring control with drone
networks, and present a control barrier function (CBF) approach to certify persistency
of the mission. The talk begins with reviewing a traditional environmental monitoring
scheme, called coverage control, and their variations with rich experimental movies. We
then discuss persistency of the mission with the traditional methodologies, and point out
several practical shortcomings. To address the issue, we present a CBF-based controller
that certifies a variety of specifications taking object search and surveillance mission as
an example. Finally, we present our latest work, namely angle-aware coverage control,
together with our vision on agricultural applications of drone technology.
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An explicit construction of Ramanujan graphs by using quaternion algebras
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Ramanujan graphs are optimal expander graphs, and such graphs are interesting in
terms of both mathematics and information theory. Lubotzky, Phillips and Sarnak con-
structed an infinite family of Ramanujan graphs with a fixed degree by using Hamilton’s
quaternion algebra. In this talk, we construct an infinite family of Ramanujan graphs
by using another quaternion algebra. This is a joint work with Hyungrok Jo (Yokohama

National University) and Yoshinori Yamasaki (Ehime University).
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Ultradiscrete integrable systems and eigenvalue computation over the min-plus algebra
Min-plus R & 1ZEH 2R L EOMBAROMESIZH L, Ml U T min #EE, e LT+
A ZEANL - RS BERTH 5, Min-plus REEOEIEEIZZ D175 % B3] &
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Min-plus algebra is a commutative and idempotent semiring of the set of real numbers
and positive infinity with two binary operations min and +. It is known that eigen-
values over the min-plus algebra is equal to the minimum average weight of circuits
in the corresponding graph. In this talk, we first review some algorithms for com-
puting eigenvalues over the conventional linear algebra and its relationship to discrete
integrable systems. Moreover, we will show that the ultradiscrete integrable systems,
which can be obtained through a limiting procedure called ultradiscretization, compute

eigenvalues over the min-plus algebra.
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A walk on max-plus algebra and its limit theorem

Max-plus fRE & 1%, FEBIZADOMBRZMAZEAIT 2 DO ZIHEHE, ez ENnTH
max & + TEHRLZMRBTH Y, PHRHEVWHIMRBRIZEENS. AFHHETIE max-plus X
BIZBIT 5B BE T Lo+ —2 2 LT max-plus 7+ — 27 ZHREL, TORGFEY
EHRELZERT 5. 51T, 20 max-plus V4 — 27 ORBRJIEIZOWTHERT 5.

The max-plus algebra is a semiring on the set of real numbers and negative infinity
with addition and multiplication defined by max and +, respectively. In this talk, we
introduced the max-plus walk which is a walk model on one dimensional lattice on the
set of integers over max-plus algebra, and discussed its properties such as the conserved
quantities and the steady state. Moreover, we will discuss the limit measure of the

max-plus walk.
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On the Spectra of Digraphs with Connected n-gons
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In this talk, I will introduce the figures that appear when the spectra of digraphs
with connected n-gons are placed on the complex plane. Under these discussion, some
operations on graphs lead to the formula of Lucas-Fibonacci polynomials. Using a part
of results NICS of polyacenes could be predicted, based on the suggestion in the field

of chemistry.
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Walk/Zeta Correspondence
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The notion of quantum walks was introduced by Aharonov et al. as a quantum counter-
part of the classical one-dimensional random walks and then re-discovered in computer
science. Grover walk is the most fundamental objects in this field. For example, the
Grover walk is applied to spatial search algorithms. On the other hand, the original
Thara zeta function was first defined by Thara as a Selberg-type zeta function in the
p-adic setting. Serre pointed out that the Thara zeta function is the zeta function of
a regular graph. Therefore, the Thara zeta function is closely joined to graph theory.
Also, it is known that Grover walk and the Thara zeta function are connected through
the Konno-Sato theorem. We call the relation between the Grover walk and the zeta
function based on the Konno-Sato theorem “Grover/Zeta Correspondence” here. In this
talk, we introduce this correspondence and then extend these walks to a class of walks
including random walks, correlated random walks and quantum walks on the torus by

the Fourier analysis.



