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Primitive sets and one conjecture of Erdds
WNEE (R RUIMmYEKo)

If k£ is positive integer, A is the subset of natural numbers and there
are no distinct a, ay, ...,ar € A with a | ajas - - - ag, than we will say that A
prossesses property Pj. Denote the sets of these A's by P, := {A: A C

N, A prossesses property Py.} We also denote Fi(z) := max acp,, |A|. The
AC[1,z]
family of the primitive sets A C N is denoted by P;. The study of primitive

sets has a long and storied history. In this talk, some classical and rencent
results on primitive sets will be retrospected. In addition, On conjecture of
Erdos for primitive sets will be introduced.

Kudla program and related topics
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In this talk, I will recall some recent results on Kudla program. Firstly,
I will introduce the arithmetic theta functions and arithmetic Siegel-Weil
formula. Secondly, I will introduce the arithmetic inner product formula(the
derivatives of L-functions can be computed by the self-intersections). Lastly,
I will gives several ways to study the derivative.

Counting rational points on the hypersurface f(z;)+---+ f(z,) =a
over finite fields
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Let p be a prime, k a positive integer and let F, be the finite field of
q = p* elements. Let f(z) be a polynomial over F, and a € F,. We denote
by N,(f,a) the number of zeros of f(z1) 4+ ---+ f(xs) = a. In this talk, we
show that

l—qz  qMy(x)’

ZNS(f, 0)x*
s=1

where

Mi(z) = ] (a;—SfLm)

meFy

S f,m#0
with Sy == 3, cr, (rmi@) ¢, being the p-th primitive unit root and
Tr being the trace map from F, to F,. This extends Richman’s theorem
which treats the case of f(x) being a monomial. Moreover, we show that
the generating series > .- Ns(f,a)xz® is a rational function in x and also
present its explicit expression in terms of the first 2d + 1 initial values
Ni(f,a), ..., Nogi1(f,a), where d is a positive integer no more than ¢ — 1.
From this result, the theorems of Chowla-Cowles-Cowles and of Myerson can
be derived. This is a joint work with Yulu Feng, Junyong Zhao and Chaoxi
Zhu.

Universal quadratic forms over number fields

W5 R RO

Let k be a positive integer and let f = f(xy,...,2,) be an integral
quadratic form. We say that f is k-universal if for every integral quadratic
form g = g(y1, ..., yx) in k variables, there exist linear forms with integral co-
efficients 13 (Y1, -+, Yk)s - - - ln(y1, ..., yx) such that f(ly,...,l,) = ¢. In this
talk, I will report some recent progress on the classification of k-universal
quadratic forms over p-adic fields and number fields. This is based on joint
works with He Zilong and Xu Fei.

Gamma Conjecture I for del Pezzo surfaces
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Conjecture O and the Gamma conjectures for Fano manifolds were pro-
posed by Galkin, Golyshev and Iritani. Conjecture O is concerned with
eigenvalues of an operator on the quantum cohomology of X induced by the
quantum multiplication by the first Chern class of X. Gamma conjecture I
relates Givental’s J-function with Gamma class of X. In this talk, we will
discuss the two conjectures in the special case of del Pezzo surfaces X. This
is my joint work with Jianxun Hu, Huazhong Ke and Tuo Yang.

Least zero of a cubic form

L (IR
In this talk, we shall give an explicit upper bound for the least non-trivial

integer zero of an arbitrary cubic form C € Z[Xy, ..., X,], provided that
n > 14.

Cancellation in algebraic twisted sums on GL(m)

2 GLARR S

In this talk, we introduce our work on short sums of isotypic trace func-
tions associated to some sheaves modulo primes ¢ of bounded conductor,
twisted by coefficients of automorphic L-function on GL(m). We are able to
establish non-trivial bounds for these algebraic twisted sums with intervals
of length of at least ¢/?*¢ for an arbitrary fixed € > 0. This is a recent joint
work with Yujiao Jiang.

Newton stratification and weakly admissible locus in flag varieties

A CHARTTERS)

In this talk, we will discuss some relations between Newton stratification
and the weakly admissible locus in flag varieties. We shall mainly focus on
the GL,, case in order to keep the talk as elementary as possible. This is a
joint work with Miaofen Chen.



Modular proofs of Gosper’s identities
FAR CGRBUKRED

We give unified modular proofs to all of Gosper’s identities on the g¢-
constant II,. We also confirm Gosper’s observation that for any distinct
positive integers ny, ..., n,, with m > 3, Iy, ..., Iljn. satisfy a nonzero ho-
mogeneous polynomial. Our proofs provide a method to rediscover Gosper’s
identities. Meanwhile, several results on II, found by El Bachraoui have been
revised. Furthermore, we illustrate a strategy to construct some of Gosper’s
identities using hauptmoduls for genus zero congruence subgroups.

Iwasawa theory and BSD conjecture

il ChEREEBE A S RGRHAE TR

We give a survey on some recent progresses on Iwasawa theory and ap-
plications to BSD formulas allowing arbitrary ramification at p.
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Salem numbers of negative trace
Fak (PR R

A Salem number is a real algebraic integer greater than 1 whose other
conjugates all lie in the closed disc |z| < 1, with at least one on the unit
circle. In this talk, we give a complete list of Salem numbers of trace —2
and degree up to 26, and the scheme of the computation for these Salem
numbers.

Representations of an element as sum of two special elements in
ring 7,

R (AR

For positive integer ¢, additive representation of element in residue class
ring Z, is an interesting problem. In this talk, we will consider the represen-
tations of an element in Z, as sum of two Lehmer elements, or sum of any
two kinds of k-th residue, primitive and Lehmer elements. Some inequalities
or asymptotic formulas for the number of the representations and the square
mean value of the error terms will be given.

On the Gross-Zagier discriminant formula

20 Cliokess- R

In this talk, we revisit the Gross-Zagier discriminant formula, and discuss
its connections to Borcherds lifts and its extensions to the cases of non-
fundamental discriminants.




A lower bound result for the 2-part of the
Birch—Swinnerton-Dyer exact formula

B QLIRS F 8D

In this lecture, I will present a general lower bound for the 2-adic valu-
ation of the algebraic part of the central L-value for the quadratic twists of
any elliptic curve over the rationals, which shows that when the 2-part of
Tamagawa factors is growing, the 2-part of the algebraic central L-value is
growing as well, coinciding with the Birch-Swinnerton-Dyer exact formula.

On the general divisor problem and the Riemann zeta-function
B CREYR- AERD

In this talk T will survey some old and new results about the general
divisor problem and the Riemann zeta-function.

Power moments of automorphic L-function on the critical line
sAER CLLZRITTE R

Power moments of automorphic L-function on the critical line play a sig-
nificant role in analytic number theory. In this talk, we will introduce some
recent results about power moments of automorphic L-function. Further-
more, as an application the zero density estimates of L(s, f) will be given.

Some generalizations of the slope inequality

gRIE CEARITIE )



The slope inequality, established by Xiao and Cornalba-Harris in the 80’s,
is a fundamental result about the geometry of families of curves. It also has
an arithmetic version in the framework of Arakelov geometry. In this talk, I
will first introduce this inequality and its arithmetic version, and then talk
about some recent generalizations of this inequality.

On a conjecture of Sun Zhi-Wei and related Diophantine
equations

PR (TR

In this talk we will answer Sun Zhi-Wei’s conjecture by solving some kind
of Generalized Ramanujan-Nagell Equation. In order to obtain the result we
will recall some development in this direction. In fact we may research some
related Diophantine equations.
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