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2. Identities in prime number theory and their

applications
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In this talk, I will give a survey of the arithmetic identities such as Vaughan’s
identity, Heath-Brown’s identity, Linnik’s identity and so on, and their applications

in prime number theory.

3. Divisibility on point counting over finite Witt rings
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Let F,; denote the finite field of ¢ elements with characteristic p. Let Z, de-
note the unramified extension of the p-adic integers Z, with residue field F;,. In a
joint work with Prof. Daqging Wan, we study the g-divisibility for the number of
solutions of a polynomial system in n variables over the finite Witt ring Z, /p"™ Zq,
where the n variables of the polynomials are restricted to run through a combinato-
rial box lifting F;'. We prove a g-divisibility theorem for any box of low algebraic
complexity, including the simplest Teichmuller box. This extends the classical Ax-
Katz theorem over finite field Iy, (the case m = 1). Taking ¢ = p to be a prime,
our result extends and improves a recent combinatorial theorem of Grynkiewicz.
Our different approach is based on the addition operation of Witt vectors and is

conceptually much more transparent.
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A series Y a(n)q™ is lacunary if the set of n for which a(n) = 0 has density
1. A well-known theorem of Deligne and Serre states that each modular form of
weight one is lacunary. We say a g-series f = >_ a(n)q™ is well lacunary if f
is lacunary and a(n) assume every integer value infinitely often. In this talk, we
shall construct a family of well lacunary series via Hecke eigenform of weight one
and binary quadratic forms.
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We introduce exponential sums on reductive groups and sketch the I-adic ap-

proch for estimating such sums.
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RERF
Email: wdgao1963 @aliyun.com

Abstract

In 1961, Erd6s, Ginzburg and Ziv proved the following well known result:
any multiset of 2n — 1 integers has a subset of cardinality n the sum of whose
elements is a multiple of n, which is known as Erd6s-Ginzburg-Ziv theorem and
has attracted a lot of attention. In this talk, we will present some results and open

problems related to this theorem.
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An effective search bound is established for the least non-trivial integer zero of
an arbitrary cubic form C' € Z[ X, ..., X,], provided that n. > 14.

9. Factorizations of polynomials over finite fields and

applications
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In this talk, we introduce the basic and advanced problems of factorization of
polynomials over finite fields, which arise naturally from coding theory and graph
theory. In particular, we present results on the distribution of polynomials with a
given number of distinct linear factors in arithmetic progressions for a large range

of parameters.
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In this talk we will show that the irreducible components of eigencurves are
always finite, a corollary of the recent joint work with Nha Xuan Trong, Xiao
Liang, Zhao Bin on the ghost conjecture of modular forms.

11. Complete solutions of the simultaneous Pell

equations 2> — (a®> — 2)y? = 2and 2% — b2 =1
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In this paper, we consider the simultaneous Pell” equations z — (a® —2)y* = 2
and 2 — bz®> = 1 where a is a positive integer and b > 1 is squarefree and has
at most three prime divisors. We obtain the necessary and sufficient conditions
that the above simultaneous Pell equations have positive integer solutions by using
only the elementary methods of factorization, congruence, the quadratic residue
and fundamental properties of Lucas sequence and the associated Lucas sequence.
Moreover, we prove that these simultaneous Pell equations have at most one solu-
tion in positive integers. When a solution exists, assuming the positive solutions
of the Pell equation z° — (a® — 2)y*> = 2 are = x,, and y = Yy, With m > 1

odd, then the only solution of the system is givenby m = 3orm =5orm = 7.

12. Averaged forms of two conjectures of Erdos and
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In this talk, we will introduce our recent progress on two conjectures of Erdds
and Pomerance concerning shifted prime numbers and shifted friable integers. Our
results imply that two conjectures hold on average.

This is joint work with Yujiao Jiang and Zhiwei Wang.

13. Unboundedness of Tate-Shafarevich groups in cyclic
extensions
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Suppose K is a global field, L/K is a cyclic extension and A/K is an a-
belian variety. In this talk, we prove unboundedness results of the Tate-Shafarevich
groups Sha(A/L) under the following conditions: (1) if A is fixed and L varies,
which give an affirmative answer to an open problem proposed by Cesnavicius;
(2) if L/K is fixed, and either K is a number field and A varies over elliptic



curves, or [L : K] = 2-power and A varies over quadratic twists of a princi-
pally polarized abelian variety, which generalize results of K Matsuno and M. Yu
respectively.

This is a joint work with Jianfeng Xie.
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16. New results on power residues modulo primes
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In this talk we introduce some new results on power residues modulo primes.
Let p be an odd prime, and let a be an integer not divisible by p. When m is a
positive integer with p = 1 (mod 2m) and 2 is an mth power residue modulo p,

: ak
the speaker determines the value of the product [ ], R (p) (14 tan 7r7), where

Rn(p) ={0 < k <p: k € Zis an mth power residue modulo p}.

In particular, if p = 2? + 64y* with z, y € Z, then
k _
11 <1 thanwa—) = (—1)¥(-2)»1/8,
kER4(p) b
Let p > 3 be a prime, and let (;) be the Legendre symbol. Let b € Z and

€ € {£1}. Joint with Q.-.H. Hou and H. Pan, we prove that

’{Nz,(a,b): 1< a<pand <%> :5}‘ = 3%(7)>

where Np,(a,b) is the number of positive integers x < p/2 with {z* + b}, >
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{ax® 4 b}p, and {m}, with m € Z is the least nonnegative residue of m modulo
D.
We will also mention some open conjectures.
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18. Divisibility of zeros and Poles for zeta functions
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For an affine variety over the finite field of q elements, the reciprocal zeros
and poles of its zeta function are algebraic integers. The g-divisibility of these
reciprocal zeros and poles as algebraic integers was studied by Ax-Katz (1971),
Deligne (1973), the speaker (2000) and Esnault-Katz (2005). In this introductory
talk, we explain new progress which unifies and sharpens all previous results in
this direction. This is based on recent joint work with Esnault and with Dingxin
Zhang on g-divisibility for Frobenius eigenvalues acting on l-adic cohomology and

rigid cohomology.
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In this talk, we will present some new results on the linearly independence

measure of logarithms of rational numbers.

21. The fourth moment of Dirichlet L-functions at the

central value
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The asymptotic formula of the fourth moment of Dirichlet L-functions at the
central value was predicted in a conjecture by J. B. Conrey, D.W. Farmer, J. P.
Keating, M. O. Rubinstein, and N. C. Snaith, and the prime moduli case was proved
by M. P. Young in his famous paper “The fourth moment of Dirichlet L-functions,
Ann. Math., 173, 1 - 50 (2011)” . In this talk, we will introduce our recent work,
establishing this asymptotic formula for general moduli.

Cameron-Liebler line classes, tight sets and strongly

regular Cayley graphs )
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Cameron-Liebler line classes are sets of lines in PG(3, ¢) having many in-
teresting combinatorial properties. These line classes were first introduced by
Cameron and Liebler in their study of collineation groups of PG(3,¢) 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 by Cameron and Liebler, the authors gave several equivalent conditions for
a set of lines of PG(3, ¢) 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 |.£| = x(¢® + ¢ + 1), x a positive integer. We say that L is a Cameron-
Liebler line class with parameter x if every spread of PG(3, q) contains x lines
of .L'. 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 con-
struction of a new infinite family of Cameron-Liebler line classes with parameter
z = (g + 1)2/3 for ¢ = 2 (mod 3). When g 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), ¢ even. This talk is based on
joint work with Tao Feng, Koji Momihara, Morgan Rodgers and Hanlin Zou.
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In this talk, we show an improvement on Hasse-Weil bound and applications to
coding, cryptography and exponential sums. We first introduce our improvement
and then show how the result can be applied to various topics. Finally, we provide
a very brief idea on the proof.
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An integral quadratic form is called k-universal if it represents all integral
quadratic forms of dimension k. This is a natural extension of classical univer-
sal forms to higher dimensional situation. In this talk, we will prove that a number
field F' admits an integral quadratic form which is locally k-universal but not glob-
ally if and only if K = 1 or 2 and the class number of F' is even. When & = 1,
there are infinitely many classes of such integral quadratic forms over . When
k = 2, there are only finitely many classes of such integral quadratic forms over
F.
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In this talk we show the p-regularity of the p-adic valuation of a p-adic ana-
Iytic function with exponential perturbations. Then we apply it to study linearly
recurrent sequences, and give a necessary and sufficient condition for the p-adic
valuation of a linearly recurrent sequence of arbitrary order to be p-regular. Final-
ly we present two families of linearly recurrent sequences of higher orders whose
p-adic valuations are p-regular.
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we prove that every PP is an AGW-PP. We also provide a local method to find
compositional inverses of all PPs, some new PPs and their compositional inverses

are given.

27. A class of quasi-cyclic parity-check subcodes of
Goppa codes and extended Goppa codes
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Let IF ;2 be a finite field of order ¢*(= 2*™). In this paper, we find a class of
irreducible polynomials g(z) = z%™' + az? 4 bz + c over F 2 such that we can
construct quasi-cyclic parity-check subcodes of Goppa codes and extended Goppa
codes with permutation groups Z/(q+ 1) and Z/(2q + 2), respectively. Moreover,

we support the upper bound of dimensions of these codes.
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Suppose > 0 is a large real number and f is any arithmetic function. In
recent years, many authors studied the sum Sy (z) =3, . f ([£]) for different
f’s. If an arithmetic function f(n) satisfies f(n) < n®, then we say f is a small
arithmetic function. In this talk, I will present some new results about Sy (z) for
small arithmetic functions.

29. Twisted generalized Reed-Solomon codes with [
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Twisted generalized Reed-Solomon (TGRS) codes get much attention recently.
In this talk, we focus on a class of TGRS codes with general (' twists. Conditions
to be MDS or self-dual are discussed.

30. A special three-term exponential sums and its fourth
power mean
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In this talk, I use the elementary and analytic methods and the number of the
solutions of some congruence equations to study the calculating problem of the
fourth power mean of a special three-term exponential sums, and give some inter-
esting identities for them.
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