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On the Turan problem of cycles in
Eulerian digraphs

#°F (Ping Hu)
TIPS

Motivated by the Caccetta-Haggkvist Conjecture, we study Turan problem of directed
cycles in Eulerian digraphs. We conjecture that an n-vertex FEulerian digraph containing no
directed cycle of length < k + 1 except k has at most n?/k edges. We prove this conjecture
for £ < 5. We also consider another family of cycles. Let Dy be the set containing all
orientations of odd cycles of length at most k, as well as all directed even cycles of length
at most k. We conjecture that if £k > 2, then an n-vertex Eulerian digraph containing no
cycle from Dy has at most n?/(k + 1) edges. We prove this conjecture for k¥ < 6. In the
proof, we use a computation package called Flagmatic for flag algebra calculus. Joint work
with Jiao Li.
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Imprimitive Rank Three Permutation (Groups,

and Covers of Complete Graphs

Z= 418 (Caiheng Li)
BT RHEOR

A classification is given of a family of imprimitive permutation groups of rank 3 and

arc-transitive covers of complete graphs.
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Circuit Covers of Signed Graphs

ZEML (Jiaao Li)
F T K5

A signed graph is a graph in which each edge receives a positive or a negative sign.
In a signed graph, a sign circuit is either a balanced circuit or a barbell. A signed graph
is called flow-admissible if each edge lies in a sign circuit. In this talk, we shall discuss
circuit k-cover and shortest circuit cover problems of signed graphs. Motived by Prof. Fan’s
classical 6-cover theorem of graphs, we use some flow cover/decomposition techniques to
study the circuit cover problem of signed graphs. We show that the circuit cover problem of
signed graphs can be reduced to the cubic case in some sense, i.e., if for every cubic graph
G, the signed graph (G, —) admits a circuit k-cover, then we can obtain circuit 12k-covers
for all flow-admissible signed graphs. Moreover, we show that every flow-admissible signed
planar graph admits a circuit 12-cover, whose proof utilizes the 4CT. Using similar ideas,

we also connect this problem to the Berge-Fulkerson Conjecture of cubic graphs.
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Anti-Ramsey number of matchings in

3-uniform hypergraphs

#215% (Hongliang Lu)
(RS SiibN

Let n, s and k be positive integers such that k£ > 3, s > 3 and n > ks. An s-matching
M in a k-uniform hypergraph is a set of s pairwise disjoint edges. The anti-Ramsey number
ar(n,k, M) of an s-matching is the smallest integer ¢ such that each edge-coloring of the
n-vertex k-uniform complete hypergraph with exactly ¢ colors contains an s-matching with
distinct colors. The value of ar(n,k, M) was conjectured by Ozkahya and Young (Anti-
Ramsey number of matchings in hypergraphs, Discrete Math., 313 (2013), 2359— 2364) for
all n > sk and k > 3. Frankl and Kupavskii (Two problems on matchings in set families -
in the footsteps of Erdds and Kleitman, J. Combin. Theory ser. B, 138 (2019), 286-313)
verified this conjecture for all n > sk + (s — 1)(k — 1) and k > 3. We aim to determine
the value of ar(n,3, M) for 3s < n < 5s — 2 in this paper. Namely, we prove that if
3s < n < 5s —2 and n is large enough, then ar(n,3,M;) = ex(n,3, Ms_1) + 2. Here
ex(n,3, M_1) is the Turan number of an (s — 1)-matching. Thus this result confirms the
conjecture of Ozkahya and Young for k = 3, 3s < n < 5s — 2 and sufficiently large n. For
n = ks and k > 3, we present a new construction for the lower bound of ar(n, k, M) which
shows the conjecture by Ozkahya and Young is not true. In particular, for n = 3s, we prove
that ar(n, 3, M) = ex(n,3, Ms_1) + 5 for sufficiently large n.
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Cameron-Liebler Line Classes, Tight Sets and
Strongly Regular Cayley Graphs

M7 (Qing Xiang)
B 7 BHE RS

Cameron-Liebler line classes are sets of lines in PG(3, ¢) having many interesting com-
binatorial properties. These line classes were first introduced by Cameron and Liebler in
their study of collineation groups of PG(3,q) having the same number of orbits on points
and lines of PG(3,¢q). During the past decade, Cameron-Liebler line classes have received
considerable attention from researchers in both finite geometry and algebraic combinatorics.
In the original paper [1] by Cameron and Liebler, the authors gave several equivalent condi-
tions for a set of lines of PG(3, q) to be a Cameron-Liebler line class; later Penttila gave a few
more of such characterizations. We will use one of these characterizations as the definition
of Cameron-Liebler line class. Let £ be a set of lines of PG(3,q) with |£| = z(¢®> + ¢+ 1), x
a positive integer. We say that £ is a Cameron-Liebler line class with parameter x if every
spread of PG(3,q) contains x lines of £. It turned out that Cameron-Liebler line classes
are closely related to certain subsets of points (tight sets) of the Klein quadric. We will talk
about a recent construction in [2] of a new infinite family of Cameron-Liebler line classes
with parameter = (¢ + 1)2/3 for ¢ = 2(mod3). When ¢ is an odd power of 2, this family
of Cameron-Liebler line classes represents the first infinite family of Cameron-Liebler line
classes ever constructed in PG(3, q), g even. This talk is based on joint work with Tao Feng,
Koji Momihara, Morgan Rodgers and Hanlin Zou.

References:

[1] P. J. Cameron, R. A. Liebler, Tactical decompositions and orbits of projective groups,
Linear Algebra Appl. 46 (1982), 91-102.

[2] T. Feng, K. Momihara, M. Rodgers, Q. Xiang, H. Zou, Cameron-Liebler line classes with
parameter z = (¢ + 1)?/3, Advances in Math. 385 (2021), 107780.
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On the chromatic number of a family of odd

hole free graphs

EHNI (Baogang Xu)
RSN NES

A hole is an induced cycle of length at least 4, and an odd hole is a hole of odd length.
An HVN is a graph composed by a vertex adjacent to both ends of an edge in K4. Let H
be the complement of a cycle on 7 vertices, and let G be an (odd hole, HVN)-free graph.
Following the idea and proving technique of Chudnovsky et al, we prove that if G has H as
an induced subgraph, then it has a special cutset or is in two classes of pre-defined graphs.
As its corollary, we show that x(G) < w(G) + 1, and the equality holds if and only if
w(G) =3 and G has H as an induced subgraph (this is a joint work with Jialei Song). We
will also introduce some open problems on this topic.
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Minimum non-chromatic-choosable graphs

&g (Xuding Zhu)
AN TN N2

For a positive integer k, let
f(k) = min{|V(G)| : x(G) = k < ch(G)}.

It was conjectured by Ohba, and proved by Noel, Reed and Wu that f(k) > 2k + 2. This
bound is sharp if & is even. Noel conjectured that if k is odd, then f(k) = 2k+3. We proved
this conjecture and hence determined the value of f(k) for all k. Assume X = {ki,...,k;}
is a set of positive integers. Let ky = k1 + -+ + kq. A A-list assignment of a graph G is a
kx-list assignment L of G such that U,y (g)L(v) is partitioned into C1 U --- U C, and for
each vertex v, |L(v) NC;| = k;. We say G is A-choosable if G is L-colourable for every A-list
assignment L. The concept of A-choosability of graphs puts k-choosable and k-colourable

in a same framework. Let
f(A) =min{|V(G)| : x(G) = kx, G is not A — choosable}.

We determined the value of f(A) for all A. This lecture explains these results and some

ideas in the proofs.
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