PA.Imetto NumberT heory S eries

SCHEDULE OF ACTIVITIES
Refreshments are in the Wyman Williams Room, next to roomid12Conte.
Saturday morning talks are in room 405 in LeConte.
All other talks are in room 412 in LeConte.

SATURDAY, DECEMBER 13, 2008

9:30 COFFEE AND OTHER REFRESHMENTS

10:00 Morley Davidson (Kent State)Cyclotomic reductions of partition polynomials
10:25 Mike Mossinghoff (Davidson College)Barker sequences and Wieferich cycles

10:50 Joshua Harrington (Shippensburg UniversityDn the Iteration of a Function Related to Euler’s
¢-Function

11:15 Lenny Jones (Shippensburg Universityfoncerning a question on the reducibility of polynomials

11:40 Tom Binder (Universitaet Luebeck)ero-free regions of derivatives of the Riemann zeta fancti

12:00 LUNCH (a list of restaurants in the area will be madelakée)

1:30 Jeff Vaaler (University of Texas at AustinRecent work on the Weil height

2:30 COFFEE BREAK

2:50 Carl Pomerance (Dartmouth College)Qrder and chaos

3:55 Dan Baczkowski (University of South Carolina)Maximum number of',-rational points on
curves of small genus over the finite fiélgl

The organizers thank the National Science Foundation, #tehal Security Agency and the Mathematics Department at
the University of South Carolina for their support.



4:20 Dan Yasaki (University of North Carolina at Greensbor#jecke eigenforms and elliptic curves
overQ(¢s)

4:40 COFFEE BREAK

5:00 Alina Cojocaru (University of Illinois at Chicago)Twin prime questions for elliptic curves

6:00 DINNER (a list of restaurants in the area will be madelalite)

SUNDAY, DECEMBER 14, 2008

8:30 COFFEE AND OTHER REFRESHMENTS

9:00 Nigel Boston (University College Dublin, Ireland, and University of Wnsin),Random groups
in Number Theory and Topology

10:05 LuisFinotti (University of Tennesseef;omputations with Witt vectors of length

10:25 COFFEE BREAK

10:45 Amanda Folsom (University of Wisconsin)A classical problem of Rademacher on the partition
function and related problems in analytic number theory

11:50 Tim Flowers (Clemson University)Asymptotics of Bernoulli, Euler, and Strodt polynomials

12:10 END OF CONFERENCE



ABSTRACTS

DAN BAczkowskl, University of South Carolindylaximum number df ,-rational points on curves of
small genus ovelF,

Let ¢ be a prime raised to an odd power, say p***1. Let N(Q) denote the number af < () such that

p | [2¢"/?]. J.-P. Serre ascertained that the largest numbEg-oétional points on curves of small genus
over the finite fieldF, depends on the aforementioned divisibility property. Fcaand I. Shparlinski
have obtained the boundl(Q) < Q'7/'°. O. Trifonov and | have obtained improvements which will be
discussed.

Saturday, 3:55-4:15

ToM BINDER, Universitaet LuebeckZero-free regions of derivatives of the Riemann zeta fancti

We study zeros of derivatives of the Riemann zeta functiotherright-hand side of the line = 1 of

the complex plane, wheredenotes the real part of the argument. It is shown that a guely known
zero-free region depending only erand the degreg of the derivative constitutes the first element of an
infinite series of wedge-shaped zero-free regions. Thasefme regions are separated by narrow strips.
By developing ways for numerical evaluation of derivativéth high degree, we show that these strips
indeed contain zeros. Therefore, one cannot expect toegxterzero-free regions such that they connect
to each other.

Saturday, 11:40-12:00

NIGEL BosToN, University College Dublin, Ireland, and University of Wansin,Random groups in
Number Theory and Topology

In a recent Inventiones paper Dunfield and Thurston comgarethmental groups of randosamainfolds
and random discrete groups. Analogously, we develop ayremmparing certain random Galois groups
and randonp-groups. This leads to some mysterious mass formulae, sdinge groups that arise with
nonzero probability, and applications to number theory.

Sunday, 9:00-10:00

ALINA CoJOCARU, University of lllinois at ChicagoJwin prime questions for elliptic curves

For an elliptic curvel’ overQ and for a primep, we let £, denote the reduction &f modulop. In 1988,
Neal Koblitz asked for the number of primgs< x for which E,(F,) forms a group of prime order. In
many ways, this question may be viewed as an analogue ofdhsichl twin prime conjecture. In my talk,
| will discuss an average version of Koblitz's question. T3 joint work with Antal Balog and Chantal
David.

Saturday, 5:00-6:00



MORLEY DAVIDSON, Kent State UniversityCyclotomic reductions of partition polynomials

The polynomials referred to in the title are characteripbtynomials of Euler’s well-known recurrence
for p(n) involving pentagonal numbers. Motivated by Hardy and Raujearis asymptotic treatment, we
consider the value of these polynomials at roots of unitygenstwe discovered that a surprising reduction
property holds. In this talk, the proof of this property jowork with George Andrews) will be developed
by retracing the computer experimentation that led to gsalrery. Along the way we will mention some
allied results and conjectures regarding the zeros armhitfactors of these polynomials.

Saturday, 10:00-10:20

Luis FINOTTI, University of Tennesse€omputations with Witt vectors of length 3

The j-invariant of the canonical lifting of an ordinary ellipturve can be given as a Witt vector of
functions on theg-invariant of the curve in positive characteristic. Maznd&ate asked about the nature of
these functions. A complete description can be given fofuhetion appearing on the second coordinate,
but computational difficulties arise when trying to form ajper conjecture on the third coordinate. In this
talk we will discuss methods that allow us to overcome theffieuties and apply them to get a proper
conjecture.

Sunday, 10:05-10:25

TiM FLOWERS, Clemson UniversityAsymptotics of Bernoulli, Euler, and Strodt polynomials

It is well known that both Bernoulli polynomials and Eulerlypmomials on a fixed interval are asymp-
totically sinusoidal. A recent paper by Borwein, Calkinddlanna uses an idea of Strodt to generalize
Bernoulli and Euler polynomials and view them as membersfafraly of polynomials. We used these
ideas to study the asymptotics of non-uniform Strodt pohgiads. We will describe the experimental pro-
cess which led to several conjectures. In addition, we \ibve how experiments suggested the methods
used to prove some of these results.

Sunday, 11:50-12:10

AMANDA FoLsoM, University of WisconsinA classical problem of Rademacher on the partition function
and related problems in analytic number theory

In this talk we will address a classical problem of Rademaeisewell as related problems in analytic
number theory. In the late 1930s by way of the “circle methdtlidemacher obtained an exact analytic
formula forp(n), the number of partitions of a positive integer The exact formula is an infinite series
which may be truncated to approximate:) with a certain error term. Here, we study the asymptotic
distrbution ofp(n) using the equidistribution of Heegner points. We obtain symeptotic formula for
p(n) with an effective error term which significantly sharpens éiror bounds obtained by Rademacher
and D.H. Lehmer. Using similar methods, we study the asytigpthstribution of traces of a class of
Maass-Poincare series that generalizes the moghiilarction. This is joint work with Riad Masri.

Sunday, 10:45-11:45



JosSHUA HARRINGTON, Shippensburg Universit@n the Iteration of a Function Related to
Euler’s ¢-Function

A unit x in a commutative ringk with identity is calledexceptionalf 1 — x is also a unit inR. For
any integem > 2, define¢.(n) to be the number of exceptional units in the ring of integemsiuto

n. Following work of Shapiro, Mills, Catlin and Noe on iteratis of Euler's¢-function, we develop
analogous results on iterations of the functian when restricted to a particular subset of the positive
integers.

Saturday, 10:50-11:10

LENNY JONES, Shippensburg Universitg;oncerning a question on the reducibility of polynomials

Filaseta asked the following question:

For what positive integergdoes there exisf(x) € Z[x] with f(1) # —d such thatf (z)z" +d
is reducible over the rationals for all> 0?

Extending work of Schinzel, Filaseta has shown that sucHympmial exists wher = 0 (mod 4). The
concept of a covering not only plays a crucial role in the pafdhis result, but Filaseta has also proven
that if such a polynomial exists for any oddthen an odd covering of the integers exists, which gereersli
another theorem of Schinzel. In this presentation we dgssose open questions and results involving
coverings, including some recent work of the presenter eanieg the above question of Filaseta.

Saturday, 11:15-11:35

MICHAEL MOSSINGHOFE Davidson CollegeBarker sequences and Wieferich cycles

A Barker sequence is a finite sequence of integeys. ., a,-1, each+1, for which |} aja; i < 1

for £ # 0. It is widely conjectured that no Barker sequences exish W@hgthn > 13. A number of
quite restrictive conditions are known on the lengtlof a long Barker sequence, so restrictive in fact
that no permissible value of > 13 was even known, though prior work had established that 10%2.
We describe a large computational effort aimed at idemtgythe smallest permissible valuesrofMuch

of the computation consists of an extensive search foricept@me pairs(q, p) that satisfy a Wieferich
condition, where”~! = 1 modp?.

Saturday, 10:25-10:45

CARL POMERANCE, Dartmouth CollegeQrder and chaos

One can consider the functiof(n), whena, n are coprime, which is the order afin the multiplicative
group modn. Locally this function appears fairly chaotic, for examplel9) = 21, [5(51) = 8, [5(53) =
52. In fact recently the Russian mathematician V. I. Arnold basjectured that the order function is
connected with a chaotic dynamical system. One might thiak &iveraging would take care of local
chaos, but we shall see that a certain amount of chaos gersist

Saturday, 2:50-3:50



JEFF VAALER, University of Texas at AustirRecent work on the Weil height

This will be a mostly expository talk about open problems aaa@nt results on the Weil height of algebraic
numbers. In particular we will discuss the Lehmer conjextamd related inequalities, estimates for the
number of algebraic numbers with bounded degree and boumeigtit, and the complete metric space
determined by the Weil height.

Saturday, 1:30-2:30

DAN YAsAKI, Univ. of North Carolina at Greensbordecke eigenforms and elliptic curves o¥&((;)

Let ¢ be a primitive fifth root of unity, and let’ be the cyclotomic field” = Q(¢). Hecke eigenforms over
F are found for a range of prime levels. For each form, a coordimg elliptic curve ovef ' is found.

Saturday, 4:20-4:40



