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On the Extensional Eigenvalues of Graphs

Harte (P k)

5% In this talk, we provide a new generalization of the eigenvalues of graphs, and report some

basic properties.



A Rainbow Hajnal-Szemeredi Theorem

whA (LSBT RY)

&4 %E:  There has been a recent interest in extending classical graph theory theorems to the
rainbow setting, most notably, a rainbow version of the Mantel’s Theorem and a rainbow version of
the Dirac’s Theorem. In this talk I will survey these recent developments and explain how to obtain

a rainbow analogue of (an asymptotic version of) the Hajnal-Szemeredi Theorem.

Spectral Turan-type Problems on Friendship Graphs
and Triangle-free Graphs

X577 ORHKY)

H 52 Spectral Turdn-type problem is one of central problems in spectral extremal graph theory.
Erdés et al. [J. Combin. Theory Ser. B 64 (1995) 89-100] obtained the exact Turan number of the
friendship graph F}, for n > 50k2, and characterized all its extremal graphs. Cioaba et al. [Electron. J.
Combin. 27 (2020) Paper 22] initially introduced Triangle Removal Lemma into a spectral Turdn-type
problem, and they showed that SPEX (n, Fy,) C EX(n, Fy) for sufficient large n, where EX (n, F})
and SPEX (n, Fy) are the families of n-vertex Fj-free graphs with maximum size and maximum
spectral radius, respectively. We determine the uniqueness of the family SPE X (n, F},) for sufficiently
large n. Furthermore, a classic result in extremal graph theory, known as Mantel’s theorem, states
that every non-bipartite graph of order n with size m > L"{j contains a triangle. Lin, Ning and Wu
[Comb. Probab. Comput. 30 (2021) 258-270] proved a spectral version of Mantel’s theorem for given
order n. Zhai and Shu [Discrete Math. 345 (2022) 112630] investigated a spectral version for fixed

size m. We prove (Q-spectral versions of Mantel’s theorem.



Minimal Quadrangulations of Surfaces

X308 (RS ER K2F)

W% A quadrangular embedding of a graph in surface X, also known as quadrangulation of X, is
a cellular embedding in which every face is bounded by a 4-cycle. A quadrangulation of X is minimal
if there is no quadrangular embedding of a (simple) graph of smaller order in ¥. In our recent works
we determine n(X) , the order of a minimal quadrangulation of a surface ¥, for all surfaces, both
orientable and nonorientable. Letting Sy denote the sphere and Ny the Klein bottle, we prove that
n(Sp) = 4, n(N2) = 6, and n(X) = [(5+ /25 — 16x(X))/2] for all other surfaces X, where (%) is
the Euler characteristic.

This is joint work mainly with M.N. Ellingham and Dong Ye.

Removable Edges in Near-bipartite Bricks

VIR (IR )

W% An edge e of a matching covered graph G is removable if G — e is also matching covered.
The notion of removable edge arises in connection with ear decompositions of matching covered graphs
introduced by Lovéasz and Plummer. A nonbipartite matching covered graph G is a brick if it is free
of nontrivial tight cuts. Carvalho, Lucchesi, and Murty proved that every brick other than K4 and Cg
has at least A — 2 removable edges. A brick G is near-bipartite if it has a pair of edges {e1, ez} such
that G — {e1, e2} is a bipartite matching covered graph.In this talk, I will report our result: in a near-
bipartite brick G with six vertices or more, every vertex is incident with at most two nonremovable
edges, except no more than six vertices of degree three that lie in two disjoint triangles; consequently,
V(G)|-6

G has at least “—=~— removable edges. Moreover, all the graphs that attain this lower bound are

characterized. This is a joint work with Yipei Zhang, Xiumei Wang and Jinjiang Yuan.



Eulerian Polynomials, Stirling Permutations and Perfect
Matchings

Mok (RHIKRYE)

W2 In this talk, we discuss several variants of the EGF of the classical Eulerian polynomi-
als. We also discuss the connections among Eulerian polynomials, Stirling permutations and perfect
matchings. From this talk, one can see that the EGF of the classical Eulerian polynomials contains

more information than is generally realized.

Some Results and Problems on Cross-intersecting
Families

SRAEAE (G123

Wi f%E: Let n, k, £ and t be four positive integers satisfying n > k + ¢ +t. Let A C ([Z]) and
B C ([7;]). Two families A and B are called cross t-intersecting if [ANB| >t for all A € Aand B € B.

In this talk, we will introduce some results and problems on cross t-intersecting families.



Edge Coloring of Linear Hypergraphs

skif (IIZRIBAER )

W% A k-edge coloring of a hypergraph H is a coloring of the edges of H with k colors such
that any two intersecting edges receive distinct colors. The FErdos-Faber-Lovasz conjecture states that
every loopless linear hypergraph with n vertices has an n-edge coloring. In 2021, Kang, Kelly, Kuhn,
Methuku and Osthus confirmed the conjecture for sufficiently large n. In this paper, we verify the
conjecture for collision-weak hypergraphs. This strictly extends two related results of Bretto, Faisant

and Hennecart in 2020.

The Game of Cops and Robbers on Grids

SKETHE (TRl k%)

i %i:  Cops and robbers is a two player turn-based game played on a graph where cops try to
capture the robber. In this talk, we introduce some variants of the game, and show some new results

on grids. This is a joint work with Hexuan Zhi.



Approximation Algorithms for Minimum Weight
Connected Dominating Set

SKHE (LK)

MG %: A connected dominating set (CDS) of a graph G is a vertex set C' such that every vertex
in V(G)\C has at least one neighbor in C' and the subgraph of G induced by C' is connected. The
goal of the minimum weight connected dominating set problem (MinWCDS) is to find a CDS with
the minimum total vertex weight. The best previously known approximation ratio for MinWCDS
is (1.35 4 €)In(n), due to Guha and Khuller in 1999. In this talk, I' 1l introduce our recent result
which breaks the barrier of In(n), improving the ratio to 2InA, where A is the maximum degree of

the graph (note that in general, A is much smaller than n).





