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Some new results on spectral

Turan-type problems

FEFNDE (Liying Kang)
ek

For a simple graph F, let Ex(n, F') and Exg,(n, F') denote set of graphs with the max-
imum number of edges and the set of graphs with the maximum spectral radius in an
n-vertex graph without any copy of the graph F, respectively. The Turan graph 7, , is the
complete r-partite graph on n vertices where its part sizes are as equal as possible. Cioaba,
Desai and Tait [The spectral radius of graphs with no odd wheels, European J. Combin., 99
(2022) 103420] posed the following conjecture: Let F' be any graph such that the graphs in
Ex(n, F') are Turan graphs plus O(1) edges. Then Exs,(n, F') C Ex(n, F') for suffificiently
large n. In this talk, we consider the graph F' such that the graphs in Ex(n, F') are obtained
from T, , by adding O(1) edges, and prove that if G has the maximum spectral radius
among all n-vertex graphs not containing F', then G is a member of Ex(n, F) for n large
enough. Thus Cioaba, Desai and Tait’s conjecture is completely solved. We also give the

spectral extremal graphs for (k,r)-fan and the unique spectral extremal graph for kK, 11.
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1-line minimum Steiner trees and related

optimization problems

Z5gF (Jianping Li)
PPN

In this talk, we consider the 1-line minimum Steiner tree problem, which is a variation
of the Euclidean minimum Steiner tree problem. Specifically, given aset P = {ry,72,...,7r,}
of n points in the Euclidean plane R?, we are asked to find the location of a line [ and an
Euclidean Steiner tree 7'(1) in R? such that at least one Steiner point is located at such a
line I, the objective is to minimize total weight of such an Euclidean Steiner tree T'(1), i.e.,
min{}_ crq w(e) | T(l) is an Euclidean Steiner tree as mentioned-above}, where we define
weight w(e) = 0 if the end-points u, v of each edge e = uv € T'(l) are both located at such
a line | and otherwise we denote weight w(e) to be the Euclidean distance between u and
v. Given a fixed line [ as an input in R?, we refer this problem as the 1-line-fixed Euclidean
minimum Steiner tree problem; In addition, when Steiner points added are all located at
such a fixed line [, we refer this problem as the constrained Euclidean minimum Steiner tree
problem. Other related optimization problems are defined in this talk.

We obtain the following three main results. (1) Using an exact algorithm to find a
constrained Euclidean minimum Steiner tree in polynomial time, we can design a 1.214-
approximation algorithm to solve the 1-line-fixed Euclidean minimum Steiner tree problem,
and this algorithm runs in time O(nlogn); (2) Using the algorithm designed in (1) for
many times, a technique of finding linear facility location and a key lemma proved by some
techniques of computational geometry, we can provide a 1.214-approximation algorithm
to solve the 1-line Euclidean minimum Steiner tree problem, and this new algorithm runs
in time O(n3logn). (3) We present other approximation algorithms to solve the related

optimization problems.
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Turan problem for graphs from

Geometric shapes

X1 (Hong Liu)
5 [ AR T 5T R

While Turan type problem is the most studied topic in extremal combinatorics, some
of the most basic bipartite degenerate Turdn problems remain elusive. In this talk, I will
discuss some recent advancements on this topic and new results on bipartite graphs arising
from geometric shapes and periodic tilings commonly found in nature, including even prisms,
planar hexagonal tiling and quadrangulations of plane, cylinder and torus. This is joint work
with Jun Gao, Oliver Janzer, and Zixiang Xu.
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Triangles in r-wise t-intersecting families

FEEC (Mei Lu)
MRy =

Let ¢, r, k and n be positive integers and F a family of k-subsets of an n-set V. The
family F is r-wise t-intersecting if for any Fi,...,F,. € F, we have |N_,F;| > t. An
r-wise t-intersecting family of r + 1 sets {T1,...,T-+1} is called an (r + 1,¢)-triangle if
TN+ NTpyq1| < t—1. In this talk, I will present our results about the maximum number
of (r+1,t)-triangles in r-wise t-intersecting families. This can be regarded as a generalized
Turén type result.

This work is joint with Jiaqi Liao and Mengyu Cao.
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Longest cycles in highly-connected graphs

oA (Jie Ma)
[ R AR K2

We generalize a classic result of Nash-Williams on longest cycles in highly connected
graphs, which provides the minimum degree version of a well-known conjecture of Bondy.
Joint with Bo Ning and Hehui Wu.
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Monochromatic cycles in 2-edge-colored

bipartite graphs with large minimum degree

WA (Yuejian Peng)
N

For graphs Go, G1 and Ga, write Gy — (G1, G2) if each red-blue-edge-coloring of Gg
yields a red G; or a blue Go. The Ramsey number r(G1,G3) is the minimum number n
such that the complete graph K,, — (G1,G2). Schelp formulated the following question:
for which graphs H there is a constant 0 < ¢ < 1 such that for any graph G of order at least
r(H, H) with 6(G) > ¢|V(G)|, G — (H, H). In this paper, we prove that for any m > n, if
G is a balanced bipartite graph of order 2(m+n —1) with §(G) > 23(m+n—1), then G —
(CM,,,CM,), where C'M; is a matching with ¢ edges contained in a connected component.
By Szeméredi’s Regularity Lemma, using a similar idea as introduced by Luczak, we show
that for every n > 0, there exists an integer Ny > 0 such that for every integer N > Ny the
following holds: Let ay > g > 0 such that a; + a3 = 1. Let G[X, Y] be a balanced bipartite
graph on 2(N —1) vertices with §(G) > (243n)(N —1). Then for each red-blue-edge-coloring
of G, either there exist red even cycles of each length in {4,6,8,...,(2—3n%*)a; N}, or there
exist blue even cycles of each length in {4,6,8,...,(2—3n?)asN}. Furthermore, the bound
§(G) > (2 4 3n)(N — 1) is asymptotically tight. Previous studies on Schelp’s question
on cycles are on diagonal case, we obtain an asymptotic result of Schelp’s question for all
non-diagonal cases. This is a joint work with Zhang Yi-ran and Luo Zhi-dan.
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