2021 4E41Ey. Pk
K BF 22

!
==

Fag

BRI  BEE R
A B
2021411 H4H 11 A 7H






2021 ‘A BB R BRI &

2VEE: ARSWETENRENA A, B SEOe B S ([T A i
AR, B T A R SUSRT AT TR T3S, IRARIT A L
I B R A B A AR

N Z b4
==
H

[i] R Rk R A
FAE WP
T B OB
Ji B ER R
BN 2021 45 11 H 4 H
BN FYIIEBEE)E R A ( BRI R AR TE 3333 SHEWIK) % C

Zrimi]: 2021 4F 11 H 4 H —2021 411 H 7 H
XU RYIH B 2 2

ZWIRFRN:
ZHEE liwe3@sustech.edu.cn 15267069706

BECHH  liaowl@mail.sustech.edu.cn 13715111585






ZWHR

11 J1 5 HEWH B
Ho: RYIEBEEE SN E 2 /BIREIS : 884120101

T
9:00-9:10 TR AL
T
9:10-9:50 Ramsey thresholds of graphs with most degrees
bounded
9:55-10:20 O ik
10:20-11:00 Analytic aspects of combinatorial sequences
11:05-11:45 On new type series for powers of 7
11:45-14:00 0 A




11 J] 5 HEWH P
HoE: B BEHESINE 2 /BIREA IS : 884120101

TfE VA
14:00-14:30 JBL (Online) Perfect and almost perfect linear Lee codes
14:35-15:05 FKAR (Online) Finite geometry and Reed-Solomon codes

15:10-15:40 J& 5 # | (Online) Romanoff’s theorem for polynomials over
finite fields revisited

15:40-16:05 D 8K

16:05-16:45 BTy (Online) On the number of zeros of diagonal quartic
forms over finite fields

16:50-17:30 Rast | BEES LN RN A

17:30-19:00 0 MK




11 § 6 HREW L
HoE: B BEHESINE 2 /BIREA IS : 884120101

FHp E4E
9:00-9:40 15+ m (Online) Proofs of six conjectures relating permanents

to combinatorial sequences

9:45-10:10 O 7Rk

10:10-10:50 52 Exponential sums and their applications

10:55-11:25 o) (Online) Some results on uniform mixing on abelian
Cayley graphs

11:30-12:00 U (Online) On uniqueness of some girth eight graphs

12:00-14:00 %N TR

11 6 HEWBIN T
o RYIE BRI E S E 2 /BRSNS 884120101

14:00-14:40 bl Perfect polynomials over finite fields
14:45-15:15 KEAF (Online) Suitable sets of permutations
15:20-15:50 O ik

15:50-16:30 FAEIR Maximum size of k-collapsible grid point sets
17:00-19:00 0 it




11 1 7 HEWH EY
HoE: B BEHESINE 2 /BIREA IS : 884120101

ERETIES
9:00-9:30 kx| (Online) Spectral Extremal Results for Linear Forests
9:35-10:05 O ik
10:05-10:45 FINEES Primitive matrix sets and synchronizing automata
12:00-14:00 Y




Some results on uniform mixing on abelian Cayley graphs
HEY

R RS LR A

In the past few decades, quantum algorithms have become a popular research
area of both mathematicians and engineers. Among them, uniform mixing provides
a uniform probability distribution of quantum information over time which attracts
a special attention. However, there are only a few known examples of graphs which
admit uniform mixing. In this paper, a characterization of abelian Cayley graphs
having uniform mixing is presented. Some concrete constructions of such graphs
are provided. Specifically, for cubelike graphs, it is shown that the Cayley graph
Cay(F2*; S) has uniform mixing if the characteristic function of S is bent. Moreover,
a difference-balanced property of the eigenvalues of an abelian Cayley graph having
uniform mixing is established. Furthermore, it is proved that an integral abelian
Cayley graph exhibits uniform mixing if and only if the underlying group is one
of the groups: Z%, Z% Z% or 7 ® Z4 for some integers r > 1,d > 1. Thus the

classification of integral abelian Cayley graphs having uniform mixing is completed.

Proofs of six conjectures relating permanents to
combinatorial sequences

(mR ]
HERKAE

In this talk, we prove six conjectures on the evaluations of permanents, relating
them to Genocchi numbers of the first and second kinds, Euler numbers, as well as

binomial Euler numbers. For example, we prove that

275 — k
per H / H =2(2"" — 1) By,
n 1<j,k<n

where |-] is the floor function and By, By, ... are the Bernoulli numbers. This was
previously conjectured by Zhi-Wei Sun. The talk is based on joint work with Zhicong
Lin and Zhi-Wei Sun.




On the number of zeros of diagonal quartic forms over finite
fields

Ty
ISPl

Let F, be the finite field of ¢ = p™ =1 (mod 4) elements with p being an odd
prime and m being a positive integer. For ¢,y € F, with y € F; non-quartic, let
N, (c) and M, (y) be the numbers of zeros of z{ + ... + zt =cand z} + ... + 2} | +
yri = 0, respectively. In 1979, Myerson used Gauss sum and exponential sum
to show that the generating function > >~ N, (0)z" is a rational function in x and
presented its explicit expression. In this paper, we make use of the cyclotomic theory
and exponential sums to show that the generating functions »_~ N,(c)z" and
> M, 41(y)a™ are rational functions in 2. We also obtain the explicit expressions
of these generating functions. Our result extends Myerson’s theorem gotten in 1979.

This is a joint work with Drs Yulu Feng, Junyong Zhao and Chaoxi Zhu.

Ramsey thresholds of graphs with most degrees bounded

[ F Ko

We shall discuss Ramsey thresholds of K,,,, and B,,(n) = K,, + K,, for large
n in some forms. In this talk, we shall report the Ramsey numbers of graphs
of graphs with most degrees bounded in random graphs, and the thresholds and
Ramsey thresholds of K,,, as n — 0o. Also, we propose weak Ramsey thresholds

of By,(n) as n — oc.
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On new type series for powers of =
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In this talk, we introduce two new types of series for powers of © motivated by

Ramanujan-type series and Zeilberger-type series. For example, we prove that

b 2k 3
(198k? — 425k + 210) () _
4096+ 217

NE

i

0

and

o 198k% — 227k +47 3264 — 4n?

2k 3 63
k=0 ( k )
We will introduce our general algorithm to obtain such series, and mention various

conjectures in this new direction.

On uniqueness of some girth eight graphs
JEICAE
IMRE

For any field F and polynomials fs, f3 € Flx,y], let T'r(f2, f3) denote the bi-
partite graph with vertex partition P U L, where P and L are two copies of [F3,
and (p1,p2,p3) € P is adjacent to [ly,ly, 3] € L if and only if ps + Iy = fo(p1, 1)
and ps + I3 = f3(p1,11). The graph I'3(F) = T'r(zy, vy?) is known to be of girth
cight. When F = F, is a finite field of odd characteristic or F = F, is an alge-
braically closed field of characteristic zero, the graph I'3(IF) is conjectured to be
the unique one with girth at least eight among those I'r(f2, f3) up to isomorphism.
This conjecture has been confirmed for the case that both fs, f3 are monomials over
F,, and for the case that at least one of f;, f3 is a monomial over F,. If one of
fa, f3 € Fylx,y| is a monomial, it has also been proved the existence of a positive
integer M such that G = T ,, (fa, f5) is isomorphic to I's(F,u) provided G has
girth at least eight. In this paper, these results are shown to be valid when the
restriction on the polynomials fs, f5 is relaxed further to that one of them is the
product of two univariate polynomials. Furthermore, all of such polynomials fs, f3

are characterized completely.

11



Analytic aspects of combinatorial sequences

ER
R T R

Total positivity is an important and powerful concept that arises in various
branches of mathematics. In this talk we discuss some analytic properties of combi-

natorial sequences from the viewpoint of total positivity.

Maximum size of k-collapsible grid point sets

We use linear algebra to determine the maximum size of a k-collapsible n-
dimensional grid point set. As a consequence, we can determine the phylogeny
numbers of generalized Hamming graphs. This is joint work with Chengyang Qian

and Yanzhen Xiong.

Perfect polynomials over finite fields
o
HER I K
In this talk, we will give a survey on perfect polynomials over finite fields.

Including recent progress and some open problems. We also will talk about a little

for the well-known odd perfect numbers.

Exponential sums and their applications

i
R RS LR A

In this talk, we mainly compute a class of exponential sums. We use semi-
primitive Gauss periods and rational points of elliptic curve to calculate exponential

sums. On the other hand, we apply them for coding theory.

12



Finite geometry and Reed-Solomon codes

KR
EE w2

It is well-known that MDS codes and Reed-Solomon codes are corresponding
to arcs and normal rational curves in finite geometry, respectively. In this talk, we
discuss the relationship between error distance problem and deep hole problem of
Reed-Solomon codes and the corresponding geometry problems. This is joint work

with Daqing Wan and Krishna Kaipa.

Suitable sets of permutations
KGR
R A
Suitable sets of permutations are closely related to poset dimension and boxi-

city. In this talk, I will review their relations and present our progress on Suitable

sets of permutations.

Spectral Extremal Results for Linear Forests

K IGEAR
RiERE R

For a given graph F let ex(n, F') and A..(n, F') be the maximum edge and the
spectral radius of a graph of order n without containing F' as a subgraph, respec-
tively. Understanding exz(n, F') and A, (n, F') for various graph F is a cornerstone
of extremal graph theory. In this talk, we introduce some new results on ex(n, F)
and exy(n, F) for linear forest (i.e. disjoint paths). Moreover, some open problems
are included. (This talk is based on the work with Ming-Zhu Chen, A-Ming Liu,
Long-Tu Yuan)

13
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Romanoff’s theorem for polynomials over finite fields

revisited

B U R

Let g be a given polynomial of positive degree over a finite field. Shparlinski

and Weingartner proved that the proportion of monic polynomials of degree n which

can be represented by h + ¢g* has the order of magnitude 1/deg g, where h is chosen

from the set of irreducible monic polynomials of degree n and k£ € N. In this talk,

we show that the proportion of monic polynomials of degree n which can be written

as [+ gP where [ is the product of two monic irreducible polynomials with deg [ = n

and p is a prime number, still has the order of magnitude 1/deg g.

Perfect and almost perfect linear Lee codes

JE 15
g ONES

Given a positive integer r, an abelian group G and a subset T = {ay, ag, - - -

G\ {e}, if

o all elements in the multiset

n
U= {* at -t 0 < ij <7k € Zxo *}
k=1

are distinct, and

e G=V

14
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then we call the Cayley graph I'(G, S) an Abelian-Cayley-Moore graph, where S :=
T UTY, Under this condition, the size of G (i.e. W) is

400

It is a bit surprising that the existence of an Abelian-Cayley Moore graph is
equivalent to a perfect linear Lee code of radius r in Z", that is a lattice tiling of
Z™ by the translations of an ¢;-metric sphere of radius r. More than 50 years ago,
Golomb and Welch [1] conjectured that there is no perfect Lee codes C' for r > 2
and n > 3. Recently, Leung and the speaker [2] proved that if C' is linear, then
Golomb-Welch conjecture is true for r = 2 and n > 3.

In this talk, we consider the classification of linear Lee codes with the second

best possibility, that is the density of the lattice packing of Z™ by Lee spheres S(n, r)

|S(n,m)]
[S(n,r)|+1°

perfect linear Lee code is equivalent to the case with G = W U {f} where f is the

equals By checking the corresponding abelian Cayley graphs, an almost
unique element of order 2 in G. By a similar method used in [2], a classification
result for » = 2 can also be obtained, but the computation is much more involved.

In the end of my talk, I will give a natural generalization of the bound (1) for
elementary binary groups and show that the graph meeting this bound is equivalent

to a binary perfect code with respect to the Hamming metric.

CEPEN

[1] S. W. Golomb and L. R. Welch. Perfect codes in the Lee metric and the packing
of polyominoes. SIAM Journal on Applied Mathematics, 18(2):302-317, 1970.

[2] K. H. Leung and Y. Zhou. No lattice tiling of Z" by Lee sphere of radius 2.
Journal of Combinatorial Theory, Series A, 171:105157, 2020.
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Primitive matrix sets and synchronizing automata

PRI
il

A set M of n x n Boolean matrices is called primitive if there exists a posi-
tive product of matrices of M and the length of the shortest positive product is
called primitive index. An automaton is a set M of n x n Boolean matrices such
that there exists a unique 1 in each row of each matrix in M. An automaton M
is called synchronizing if there exists a product of matrices of M which has one
positive column and the length of the shortest such product is called synchronizing
index. Primitive property and synchronizing property have close connections. In
this talk, we will introduce some variations of primitive/synchronizing property and
primitive/synchronizing index. We will report some results about how to determine
these properties and how to estimate these indices.

This is joint work with Yaokun Wu.
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