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Subhasish Behera (Binayak Acharya College)
TOn the smallest positive eigenvalue of bipartite unicyclic graphs| (4 > 7 A ¥ ##i)
We study the smallest positive eigenvalue of bipartite unicyclic graphs with a unique perfect matching

and characterize respective extremal graphs.

S. Balamoorthy (Central University of Tamil Nadu)

MEccentricity spectrum and irreducibility of H-join of graphs| (% > Z 4 > i#iH)

Let H be a simple undirected graph with |V (H)| = k. The H-join operation of the graphs
G1,Gs,...,Gy, denoted by H[G1,Ga,...,Gykl, is obtained by replacing the vertex i of H by the
graph G; for 1 < i < k and every vertex of G; is adjacent with every vertex of G, whenever 7 is
adjacent to j in H. For a connected graph G and u,v € V(G), the distance between u and v in G,
denoted by dg(u,v), is the length of a shortest path joining them in G and the eccentricity of w,
denoted by eg(u), is defined as eq(u) = maz{da(u,v) : v € V(G)}. The radius of G, denoted by
rad(G), is the minimum eccentricity of all vertices of G In this paper, we determine the eccentricity
matrix of H-join of graphs in terms of some nice block matrices. Using this result, we obtain the
following results.

(i)Spec(e(H[G)])) in terms of Spec(e(H)) if the radius (rad(H)) of H is at least three;

(ii)Spec(e(Ki[G1,Ga, . .., Gg])) if A(G;) < |[V(G;)| — 2 which generalises some of the results in
(Mahato et al. Spectra of eccentricity matrices of graphs. Discrete Appl Math. 285 (2020),
252-260).

(iii) Spec(e(H[G1, G2, . .., Gi))) if rad(H) > 2 and G; is complete whenever ey (i) = 2, which
generalises some of the results in (Mahato et al. On the eccentricity matrices of trees: Inertia
and spectral symmetry. Discrete Math. 345 (2022), 113067) and (Wang et al. Graph energy
based on the eccentricity matrix. Discrete Math. 342(9) (2019), 2636-2646).

Also, we determine irreducibility of eccentricity matrix of H-join of graphs. Using irreducibility of
the H-join, we obtain the irreducibility of the generalized corona product graphs, which generalize
a main result in (Pandey, et al. Eccentricity matrix of corona of two graphs, Discrete Appl. Math.
359 (2024) 354-363).Finally, we determine the eccentricity matrix of the Cartesian product of two
connected graphs. Using this result, we obtain the eccentricity spectrum of the Cartesian product
of connected graph G and self-centered graph H. As a result, we find the spectrum of Hamming
graph H(m,n) and hypercube @,,. In addition, we find the necessary and sufficient conditions for
the irreducibility of the eccentricity matrix of Cartesian product of two trees. Also, we obtain the
necessary and sufficient conditions for the irreducibility of the Cartesian product of connected graph

G and self-centered graph H.
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Guillermo Nufiez Ponasso (BALKY)

MMlaximal determinants of matrices with entries over the roots of unity J

Hadamard’s maximal determinant problem involves finding the maximum possible determinant of
a +1 square matrix. In this talk we will extend this problem to roots of unity, and focus on the
especially interesting case of third roots of unity, discussing constructions based on symmetric designs,

strongly regular graphs, and association schemes.

Jesse Lansdown (BRILKF)
FSome effects of vanishing Krein parameters on Delsarte designs |
An association scheme may be thought of as a set of symmetric, Ol-matrices Ay, ..., Ag which sum

to the all-ones matrix, and exhibit the following property

A A5 = plhAy.
k=0

The constants pfj are called intersection numbers and have corresponding dual parameters known as
Krein parameters. Many interesting combinatorial objects may naturally be considered as subsets
of vertices in a suitable association scheme. Of particular interest are Delsarte designs which are
described by the eigenspaces of the association scheme. Combinatorial objects in an association
scheme tend to be Delsarte designs when they are “optimal” in some sense, for example, independent
sets yield Delsarte designs when the Hoffman bound is met. In this talk I will show how vanishing

Krein parameters can sometimes be used to exclude or constrain Delsarte designs.



