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NORMAL NUMBERS WITH DIGITAL RESTRICTIONS

Christoph Aistleitner (TU Graz, Austria)

Abstract: The concept or normality of numbers was introduced by Borel in 1909. Sev-
eral constructions of normal numbers are known, while it is notoriously difficult to check
whether a certain number is normal or not. In this talk we are concerned with the ques-
tion how digital manipulations affect the normality of a number, and if there are normal
numbers which satisfy certain prescribed digital restrictions. Based on joint work with

Veronica Becher and Olivier Carton.

PRIME AND SQUARE-FREE VALUES OF POLYNOMIALS VIA THE

CIRCLE METHOD AND RATIONAL POINTS

Kevin Destagnol (IST Vienna, Austria)

Abstract: We will present a generalisation of Schinzel’s hypothesis and of the Bateman-
Horn conjecture concerning prime values of systems of polynomials in one variable to the
case of a integer form in many variables. In particular, we will establish in this talk that a
polynomial in moderately many variables takes infinitely many prime (but also squarefree)
values under some necessary assumptions. The proof will rely on Birch’s circle method
and will be achieved in 50% fewer variables than in the classical Birch setting. Moreover
our result can be applied to study the Hasse principle and weak approximation for some

normic equations. This is joint work with Efthymios Sofos.




MULTIPLE DIRICHLET SERIES WITH ARITHMETICAL

COEFFICIENTS ON THE NUMERATORS

Kohji Matsumoto (Nagoya University, Japan)

Abstract: We discuss various types of multiple Dirichlet series with arithmetical coeffi-
cients on the numerators. The properties of those Dirichlet series surely depend on what
kind of coeflicients is on the numerators. Some of them can be continued meromorphically
in the whole space, while some others have natural boundaries. One of the most interesting
cases is that the coefficients are von Mangold functions. In this case there is a connection
between the relevant Dirichlet series and Goldbach’s problem. I will report the contents
of my several papers, written jointly with various people, some are rather old, while some

are quite new.

GEOMETRIC PROPERTIES OF ARITHMETIC DYNAMICAL

SYSTEMS

Laszl6 Mérai (RICAM, Austria)

Abstract: Consider the orbits of a transformation = — 1 (z) associated with a rational
function (X)) € F,(X) over a prime field IF,,. More precisely, for v € F,,, we consider the
sequence

ug =u, Upt1 = P(uy), n=0,1,...
as a dynamical system on F, and study how far it propagates in N steps or how large is

the group the first N elements generate. In fact, we study the quantities

Ly, (N)=min max_|u, — v
vEF, 0<n<N
and

Gy u(N) :11)161]'11:11#<vun :n=0,...,N).
p

We are mostly interested in the case when N is small compare to the field size.



MINIMIZING GCD suMS, MULTIPLICATIVE ENERGY AND

APPLICATIONS

Marc Munsch (TU Graz, Austria)

Abstract: In recent years, the question of maximizing GCD sums regained interest due
to its firm link with large values of L-functions, leading for instance to the breakthrough
improvement of Bondarenko and Seip concerning the maximum of [((1/2 + it)|. In this
talk, we address the counterpart problem of minimizing weighted GC'D sums and show
that it appears naturally in some applications. We consider as well a related optimization
question regarding the usual multiplicative energy of a subset of the first N integers. We
derive from our results some consequences for short character sums and non-vanishing of

theta functions.

SEQUENCES OF IMAGINARY PARTS OF RIEMANN ZETA-ZEROS

AND THEIR DISTRIBUTION

Athanasios Sourmelidis (Wiirzburg University, Germany)

Abstract: It is well-known that if {v,},cy is the sequence of the imaginary parts of the
Riemann zeta-zeros, then the sequence {avyn}, oy is uniformly distributed modulo 1 for
every a € R. Applying a theorem of Littlewood, we study the distribution of subsequences
of {Vn},eny Whose terms are well-spaced. This work is motivated by a problem in the
universality of the Riemann zeta-function (:

If K is a compact subset of the right-half of the critical strip with connected comple-
ment, f a continuous non-vanishing function on K which is analytic in its interior and

€ >0, can we find 7 from {y,},cy such that

max |¢(s + i) — f(s)] <e?



We give some applications of our results regarding this problem. This is joint work with

Jorn Steuding.

RECENT RESULTS ON THE VALUE-DISTRIBUTION OF HURWITZ

ZETA-FUNCTIONS

Jorn Steuding (Wiirzburg University, Germany)

Abstract: In the 1970s Voronin discovered a remarkable universality property of the
Riemann zeta-function, namely that certain shifts of the zeta-function inside the critical
strip can approximate any admissible target function as good as we please. Since the class
of admissible target functions is rather large (non-vanishing analytic functions defined on a
compact subset of the open right half of the critical strip with connected complement), this
property is called 'universality’. Around 1980 Gonek and (independently) Bagchi showed
that the Hurwitz zeta-function with a rational or a transcendental parameter is universal
too. In the talk we shall discuss recent research on the open case of an algebraic irrational

parameter. This is joint work with Thanasis Sourmelidis.

EQUIDISTRIBUTION, VAN DER CORPUT SETS AND

EXPONENTIAL SUMS

Robert Tichy (TU Graz, Austria)

Abstract: A set H C Z is called a van der Corput set if any sequence (x,,)nen is equidis-
tributed provided that the difference sequences (x,+p — Tn)nen are equidistributed for all
h € H. By van der Corput’s difference theorem, H = N is a van der Corput set. This
concept is related to sets of recurrence and difference sets and other concepts from additive

combinatorics. We establish new results on sets of recurrence and van der Corput sets in



7F (i.e. for ZF-actions) which refine and unify some of the previous results obtained by
Sarkézy, Furstenberg, Kamae and Méndes France, and Bergelson and Lesigne. Further-
more, we construct some new examples of such sets involving prime numbers. This involves

new bounds for exponential sums containing generalized polynomials of the form
m
)= 3 e
j=1

where 0 < 61 < 0 < --- < 0,,, a; are non-zero reals and at least one «; is irrational if
all 0; € N. Furthermore, we apply this method to diophantine inequalities involving prime

numbers p. As a special result we obtain

in [ €L )] || < N7

where ¢ is a real number, N a sufficiently large positive integer and ||.|| denotes the distance
to the nearest integer, |.] the floor function and n > 0 a suitable exponent. This is recent

joint work with Manfred Madritsch.

SOME APPLICATIONS OF CHARACTER SUMS

Arne Winterhof (RICAM, Austria)

Abstract: Character sums are important tools in the theory of finite fields and have many
application areas including coding theory, wireless communication, Monte Carlo methods,
pseudorandom number generation, analysis of algorithms, and quantum physics. The talk
contains a collection of applications including some classical and well-known ones such
as the construction of Hadamard matrices as well as more recent and maybe less known
ones as the analysis of nonlinear pseudorandom numbers and mutually unbiased bases for

measuring quantum states.




ON THE EXISTENCE OF S-DIOPHANTINE QUADRUPLES

Volker Ziegler (Salzburg University, Austria)

Abstract: Let S be a set of primes. We call an m-tuple (aq,...,ay) of distinct, positive
integers S-Diophantine, if for all  # j the integers s; j := a;a; + 1 have only prime divisors
coming from the set S, i.e. if all s; ; are S-units. In this talk, we show how to prove that in
the case that S = {3, ¢} no S-Diophantine quadruples (i.e. m = 4) exists. Furthermore we
show that for all pairs of primes (p, q) with p < g and p =3 mod 4 no {p, ¢}-Diophantine
quadruples exist, provided that (p,q) is not a Wieferich prime pair. This will lead us to

questions on the existence of infinitely many Wieferich prime pairs and related questions.

Enjoy your time in Linz!

We wish you will have an interesting and fruitful meeting!




