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Talks

The conference will take place in the amphitheater ‘Maria Manassaki’ located on the
ground floor of the Students’ Center at the campus of the University of Crete in Voutes.

Monday, June 3, 2013

09:00-09:30 – Registration

09:30-10:15 – Manfred Einsiedler, Integer Points on Spheres and their Orthogonal
Complement

10:20-10:50 – Coffee Break

10:50-11:35 – Uri Shapira, Equidistribution of Some Sparse Collections on Expanding
Horospheres

11:50-12:35 – Alexander Gorodnik, Configurations in Lattices and Multiple Mixing

12:40-14:00 – Lunch Break

14:00-14:45 – Eli Glasner, Universal Minimal Systems, Concentration of Mass and
Ramsey Type Theorems

14:50-15:20 – Coffee Break

15:20-16:05 – Michael Bjoerklund, Small Products, Compact Groups and Sturmian
Sets

16:15-17:00 – Bernard Host, Partition Regularity of Some Quadratic Equations and
Uniformity of Multiplicative Functions

Tuesday, June 4, 2013

09:30-10:15 – Hillel Furstenberg, On Katznelson’s Problem

10:20-10:50 – Coffee Break

10:50-11:35 – Pavel Zorin-Kranich, IP Recurrence for Polynomials in Nilpotent Groups

11:50-12:35 – Mate Wierdl, Random Differences in Arithmetic Progressions

12:40-14:00 – Lunch Break

14:00-14:45 – Van Cyr, Periodicity, Complexity and Expansive Subdynamics

14:50-15:20 – Coffee Break

15:20-16:05 – John Griesmer, Sumsets via Spectral Properties of Dynamical Systems

16:15-17:00 – Dmitry Kleinbock, Intrinsic Diophantine Approximation on Spheres

20:00 – Conference Dinner (Parasies-Square of Historical Museum)

Please register for the dinner on Monday. Cost for non-speakers is 25Eur.
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Wednesday, June 5, 2013

09:30-10:15 – Alejandro Maass, Complexity of Nilsystems and Systems Lacking Nil-
factors

10:20-10:50 – Coffee Break

10:50-11:35 – Michael Hochman, Dimension, Entropy and Additive Combinatorics

11:50-12:35 – Vitaly Bergelson, Some Open Problems in Ergodic Ramsey Theory

Thursday, June 6, 2013

09:30-10:15 – Benjamin Weiss, From a ‘Curious Conjugacy Invariant’ to Universal
Systems

10:20-10:50 – Coffee Break

10:50-11:35 – Alexander Fish, Product Sets in Amenable Groups Through a Dynamical
Approach

11:50-12:35 – Randall McCutcheon, Some Problems Related to the Tij Conjecture

12:40-14:00 – Lunch Break

14:00-14:45 – Mariusz Lemanczyk, Polynomial Actions of Unitary Operators and
Idempotent Ultrafilters

14:50-15:20 – Coffee Break

15:20-16:05 – Amos Nevo, The Distribution of Dense Lattice Orbits on Homogeneous
Spaces

16:15-17:00 – XiangDong Ye, On Some Recurrence Problems

Friday, June 7, 2013

09:30-10:15 – Alexander Gamburd, TBA

10:20-11:05 – Tim Austin, Partial Difference Equations Over Compact Abelian Groups

11:10-11:30 – Coffee Break

11:30-12:15 – Ayse Sahin, Directional mixing properties of Zd actions

12:20-13:05 – Anthony Quas, Semi-Invertible Multiplicative Ergodic Theorems
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Abstracts

Tim Austin, Courant Institute, USA.

Partial Difference Equations Over Compact Abelian Groups

Given a compact Abelian group Z, an element z of that group, and a measurable function
from it to another such group, one can form a new function by taking the difference of
the original function and its translate by z. This is the obvious discrete analog of
differentiation, and results from an operator on functions called a differencing operator.

Recent work in additive combinatorics, related to Gowers’ proof of Szemeredi’s The-
orem, leads naturally to the study of certain ‘higher-order’ partial difference equations
involving such operators. Given several elements of Z, one asks for a description of those
functions on Z which vanish when one applies all of the resulting differencing operators.
It turns that as the order of the difference equation increases, one can sometimes find
surprising extra structure among these solutions, which amounts to a first step towards
understanding the inverse problem for the ‘directional Gowers norms’.

Vitaly Bergelson, Ohio State University, USA.

Some Open Problems in Ergodic Ramsey Theory

We will formulate and discuss some results and conjectures in ergodic theory which are
motivated by problems originating in combinatorics and number theory.

Michael Bjoerklund, ETH Zurich, Switzerland.

Small Products, Compact Groups and Sturmian Sets

A guiding principle in additive combinatorics asserts that whenever the product of two
‘large’ sets in a group is ‘small’, then there is a very good reason for this; and the reason
is usually that the sets themselves can be ‘reduced’ to ‘highly regular’ sets in ‘lower
dimensional’ groups. Classical examples of this principle in action are the structure
theorems of Kneser and Kemperman, which we shall discuss during the talk. The aim
is to describe an extension of these results to non-commutative (compact, metrizable)
groups, then to discuss an ergodic theoretic analogue of this extension and finally explain
how Banach density analogues can be deduced from this analogue. We shall also briefly
discuss the connection to Sturmian sets. Mostly joint work with A. Fish (Sydney).
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Van Cyr, Northwestern University, USA.

Periodicity, Complexity and Expansive Subdynamics

The expansive subspaces of a Zd-dynamical system were defined by Boyle and Lind to
study the topological and measure-theoretic directional entropies of higher rank actions.
In this talk I will discuss how these ideas have recently been used to study Nivat’s
conjecture in the combinatorics of words. For a finite alphabet A and η : Z → A, the
Morse-Hedlund Theorem states that η is periodic if and only if there exists n ∈ N such
that the block complexity function Pη(n) satisfies Pη(n) ≤ n. In dimension two, a
conjecture of M. Nivat states that if there exist n, k ∈ N such that the n× k rectangular
complexity function, Pη(n, k), satisfies Pη(n, k) ≤ nk, then η is periodic. There have
been a number of attempts to prove Nivat’s conjecture over the past 15 years, but the
problem has proven difficult. I will discuss recent joint work with B. Kra in which we
associate a Z2-dynamical system with η and show that if there exist n, k ∈ N such that
Pη(n, k) ≤ nk, then the periodicity of η is equivalent to a statement about the expansive
subspaces of this action. The main result is a weak form of Nivat’s conjecture: if there
exist n, k ∈ N such that Pη(n, k) ≤ nk

2 , then η is periodic.

Alexander Fish, University of Sydney, Australia.

Product Sets in Amenable Groups Through a Dynamical Approach

We will describe a new correspondence between product-sets of two sets of positive
density in a countable amenable group and product-sets of sets of positive measure in a
corresponding compact group. This approach enables us to obtain quantitative results
concerning product-sets of sets of positive density in amenable groups. Based on a joint
work with M. Bjorklund.

Hillel Furstenberg, Hebrew University of Jerusalem, Israel.

On Katznelson’s Problem

A sequence of integers is a ”recurrence sequence” for a family of dynamical systems if in
any of these systems, there is always a point that comes within epsilon of itself at a time
within the sequence. Several years ago Katznelson suggested that a recurrence sequence
for equicontinuous systems may automatically be recurrence sequences for all systems
on compact spaces. We discuss some progress in this direction.
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Alexander Gamburd, City University of New York, USA.

TBA

Eli Glasner, Tel Aviv University, Israel.

Universal Minimal Systems, Concentration of Mass and Ramsey Type Theorems

Each topological groupG admits a unique universal minimal dynamical system (M(G), G).
For a locally compact non-compact group this is a nonmetrizable system with a rich struc-
ture, on which G acts freely. However, there are topological groups for which M(G) is
the trivial one point system (extremely amenable groups), as well as topological groups
G for which M(G) is a metrizable (in fact Cantor) space and for which one has an explicit
description. I will survey this new theory as developed by Pestov, Uspenskij, Glasner
and Weiss, and Kechris, Pestov and Todorcevic, and show how it relies on concentration
of mass phenomena on the one hand, and on combinatorial Ramsey type theorems on
the other.

Alexander Gorodnik, University of Bristol, UK.

Configurations in Lattices and Multiple Mixing

We consider the problem whether one can find approximate n-point configurations in
lattices of semisimple groups. This problem is closely related to the limiting behaviour
of higher-order correlations. We establish a quantitative estimate which shows that the
higher-order correlations become asymptotically independent. This is joint work with
M. Einsiedler and M. Bjoerklund.

John Griesmer, University of Denver, USA.

Sumsets via Spectral Properties of Dynamical Systems

We study sets of the form A+B := {a+ b | a ∈ A, b ∈ B}, where A is infinite and B has
positive upper Banach density. Exploiting spectral properties of nilsystems and group
rotations, we’ll see that such sets A+B contain many kinds of finite configurations not
necessarily present in sets having positive upper Banach density.
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Michael Hochman, Hebrew University of Jerusalem, Israel.

Dimension, Entropy and Additive Combinatorics

I will present recent progress on understanding the dimension of self-similar sets and
measures. As applications, we resolve Furstenberg’s conjecture on projections of the
‘four corner’ set, and obtain progress on the Bernoulli convolutions problem. As time
permits I will discuss the proof, whose main new ingredient is a statement in additive
combinatorics concerning the structure of measures whose entropy does not grow very
much under convolution.

Bernard Host, Universit Paris-Est Marne-la-Valle, France.

Partition Regularity of Some Quadratic Equations and Uniformity of Multiplicative Func-
tions

Since the theorems of Schur and van der Waerden, numerous partition regularity results
have been proved for linear equations, but progress has been scarce for non-linear ones.
We prove partition regularity for certain equations involving quadratic forms in three
variables, showing for example that the equations 16x2 +9y2 = n2 and x2 +y2−xy = n2

are partition regular, where n is allowed to vary freely in N. For each such problem we
establish a density analogue that can be formulated in ergodic terms as a recurrence
property for actions by dilations on a probability space. Our key tool for establishing
such recurrence properties is a decomposition result for multiplicative functions which is
of independent interest. This is joint work with N. Frantzikinakis.

Dmitry Kleinbock, Brandeis University, USA.

Intrinsic Diophantine Approximation on Spheres

We quantify the density of rational points in the unit sphere Sn, proving (i) a Dirichlet-
type theorem stating that every point on Sn is sufficiently approximable by rational
points of Sn, (ii) the optimality of this approximation via the existence of badly approx-
imable points, and (iii) a Khintchine-type theorem showing that the Lebesgue measure
of approximable points is either zero or full depending on the convergence or divergence
of a certain sum. All this is done via a dynamical interpretation of the rate of intrinsic
Diophantine approximation on Sn. Our results complement and improve on previous
developments, particularly recent theorems of Ghosh, Gorodnik and Nevo. This is joint
with Keith Merrill.
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Mariusz Lemanczyk, University of Torun, Poland.

Polynomial Actions of Unitary Operators and Idempotent Ultrafilters

Let p be an idempotent ultrafilter over N. Given a unitary operator U on a Hilbert space

H, for each N ≥ 1, we prove the existence of a unique decomposition H =
⊕

r≥1H
(N)
r

into closed, U -invariant subspaces described in terms ‘p-rigid versus p-mixing’ behavior
of p-limits of (UP (n)), with P running trough all integer coefficient polynomials of degree
at most N satisfying P (0) = 0. In connection with this result we introduce the notion
of rigidity group (these are subgroups of polynomials as above). Our main result is
a classification result of rigidity groups. This is joint work with Vitaly Bergelson and
Stanislaw Kasjan.

Alejandro Maass, University of Chile, Chile.

Complexity of Nilsystems and Systems Lacking Nilfactors

Nilsystems are a natural generalization of rotations and arise in various contexts, includ-
ing in the study of multiple ergodic averages in ergodic theory, in the structural analysis
of topological dynamical systems, and in asymptotics for patterns in certain subsets of
the integers. We show, however, that many natural classes in both measure preserving
systems and topological dynamical systems contain no higher order nilsystems as fac-
tors, meaning that the only nilsystems they contain as factors are rotations. Our main
result is that in the topological setting, nilsystems have a particular type of complexity
of polynomial growth, where the polynomial (with explicit degree) is an asymptotic both
from below and above. We also deduce several ergodic and topological applications of
these results. This is joint work with B. Host and B. Kra.

Randall McCutcheon, University of Memphis, USA.

Some Problems Related to the Tij Conjecture

It is unknown whether, for commuting measure preserving transformations Tij of a prob-
ability space, i, j ∈ N, {

∏
i,j∈α Tij : α ⊂ N, |α| < ∞} is a family of recurrence; the

question is related and probably comparable to the first non-trivial case of the so-called
density polynomial Hales-Jewett conjecture. I’ll talk about some special cases in which
some progress has been made and some related multiple recurrence extensions, including
an IP polynomial Szemerédi theorem with nk wildcards.
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Amos Nevo, Technion-Israel Institute of Technology, Israel.

The Distribution of Dense Lattice Orbits on Homogeneous Spaces

We will describe several recent results on the distribution of dense orbits of a lattice
subgroup of a non-amenable algebraic group, acting on infinite volume homogeneous
spaces of the group. These results include ergodic theorems, ratio ergodic theorems and
equidistribution statements, exhibiting several remarkable and distinctly non-amenable
phenomena. Based on joint work with Alex Gorodnik, and on joint work with Anish
Ghosh and Alex Gorodnik.

Anthony Quas, University of Victoria, Canada.

Semi-Invertible Multiplicative Ergodic Theorems

I will review recent joint work with Cecilia Gonzalez-Tokman and Gary Froyland. We
consider extensions of the classical multiplicative ergodic theorem in several directions:
when the matrices are not invertible, but the underlying base dynamics are and when
the matrices are replaced by quasi-compact operators. We also address stability of the
direct sum decomposition under perturbations.

Ayse Sahin, DePaul University, USA.

Directional mixing properties of Zd actions

Directional dynamics is the study of the relationship between the dynamical properties
of the action of a group G on a Lebesgue space, and the actions obtained by restricting
to subgroups of G. In the 1980’s Milnor generalized the study of sub-dynamics by
defining the directional entropy of a Zd action in all (i.e. including irrational) directions.
In this talk I will define directional ergodicity and directional weak mixing and I will
present the range of directional behavior possible for these properties. I will also show
some differences between this theory and the theory of directional recurrence for infinite
measure preserving conservative actions of Zd. The work on directional ergodicity and
weak mixing is joint with J. Rosenblatt and E.A. Robinson Jr. The work on directional
recurrence was developed previously joint with A. Johnson and D. Rudolph.
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Uri Shapira, Technion-Israel Institute of Technology, Israel.

Equidistribution of Some Sparse Collections on Expanding Horospheres

I will describe a recent solution to a conjecture of Marklof regarding the limiting distri-
bution of certain sparse collections of rational points on expanding horospheres. As a
corollary we obtain the following result: Consider for any integer k the collection of d-
dimensional lattices one obtains by taking the integer vectors in (d+1)-dimensional space
on the hyperplanes perpendicular to the primitive integer vectors on the boundary of a
(d+1)-dimensional cube of radius k. We show that these finite collections equidistribute
as k goes to infinity (in the appropriate space). This is joint work with M. Einsiedler, S.
Mozes, and N. Shah.

Benjamin Weiss, Hebrew University of Jerusalem, Israel.

From a ‘Curious Conjugacy Invariant’ to Universal Systems

One of Halmos’s ten unsolved problems is a question relating to a generalization of
eigenfunctions for measure preserving systems (X,µ, T ). The eigenfunctions are viewed
as first order multiplicative equations in f and Tf , and he considers functions which
satisfy an equation of the form T 2f ·Tfk · f = 1. If T is an ergodic automorphism of the
torus then characters will satisfy such an equation if the characteristic polynomial of T
is x2 + kx + 1. He suggested that the existence of such solutions might enable one to
distinguish between toral automorphisms. It turns out that all aperiodic systems have
such functions. Recently A. Quas and T. Soo have extended this to ergodic automor-
phisms of higher dimensional tori. In fact they showed that these are universal in the
sense that their ergodic invariant measures represent isomorphhism classes of all ergodic
systems whose entropy is less than the topological entropy of the automorphism. I plan
to explain these developments as well as some further generalizations.

Mate Wierdl, University of Memphis, USA.

Random Differences in Arithmetic Progressions

We say a set A of natural numbers has positive density if there is a positive c so that A
has more than cN elements less than N for all large enough N . Szemerdi’s theorem on
arithmetic progressions says that if a set of natural numbers has positive density, then
for any ` it contains an arithmetic progression a, a+ r, a+ 2r, ..., a+ `r of length `+ 1.
It’s been investigated quite extensively whether the difference r can be required to be
from a particular subset of the integers. For example, it is known that r can be a square,
so it can be from the set or {12, 22, 32, ..., n2, ...} can be a ‘prime minus 1’ so from the
set {2 − 1, 3 − 1, 5 − 1, ..., p − 1, ...} where p is a prime number. It was Sárközy, soon
accompanied by Erdös, almost 40 years ago who started investigating these possible set
of differences: We say that a set R is `-intersective if any set of positive density contains
an arithmetic progression a, a+r, a+2r, ..., a+`r of length `+1 with the difference r from
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R. Erdös and Sárközy asked the question if a ‘typical’ subset of the positive integers is `-
intersective. By typical, they meant a random set: Take the natural numbers 1, 2, 3, ..., N
and select each n into a (random) set R with a prescribed probability p = pN . Erdös
and Sŕközy showed that if p > N−1/3(logN) then the random set is 1-intersective with a
probability very close to 1. Can we take p to be less than N−1/3? Are these random sets
also `-intersective for ` > 1? In the talk, I’ll provide some answers to these questions,
survey recent results, and pose unsolved problems.

XiangDong Ye, University of Science and Technology, China.

On Some Recurrence Problems

In this talk we will review the progress along some recurrence problems. Precisely, we will
discuss the problem on disjointness with all minimal systems, the problem on so-called
weak product recurrence and the problem on the difference set of a syndetic set.

Pavel Zorin-Kranich, University of Amsterdam, Netherlands.

IP Recurrence for Polynomials in Nilpotent Groups

I will introduce the class VIP of IP-polynomials in nilpotent groups and a recurrence
result about the subclass FVIP of polynomials satisfying a finite generation condition. I
will explain how the finite generation assumption is used in the proof of that result.
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Manfred Einsiedler, ETH Zurich, Switzerland.

Tanja Eisner, University of Amsterdam, Netherlands.

Vasiliki Farmaki, University of Athens, Greece.

Alexander Fish, University of Sydney, Australia.

Mikolaj Fraczyk, Jagiellonian University, Poland.

Nikos Frantzikinakis, University of Crete, Greece.

Hillel Furstenberg, Hebrew University of Jerusalem, Israel.

Alexander Gamburd, City University of New York, USA.

Eli Glasner, Tel Aviv University, Israel.

Alexander Gorodnik, University of Bristol, UK.

John Griesmer, University of Denver, USA.

Sophie Grivaux, CNRS, Universite Lille 1, France.

Inger H̊aland-Knutson, University of Adger, Norway.

Omid Hatami, University of Cambridge, UK.

Michael Hochman, Hebrew University of Jerusalem, Israel.

Maryam Hosseini, University of Ottawa, Canada.
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PHONE NUMBERS

Lato Hotel. 15 Epimenidou St, Phone: (+30) 2810-228103, (+30) 2810-334955

Marine Dream Hotel. 46 Epimenidou St, Phone: (+30) 2810 300019

Kastro Hotel. 22 Theotokopoulou St, Phone: (+30) 2810 284185

Atrion Hotel. 9 Chronaki St, Phone: (+30) 2810 246000

El Greco Hotel. 4 Str. 1821, Phone: (+30) 2810-281071

Taxi: (+30) 2810-231223 (+30) 2810-361362

Student Center Secretary (Conference room): (+30) 2810-394883

Secretary Dept of Math: (+30) 2810-393800

SOME RESTAURANTS (*=more expensive)

Near the Old Port

Ippokambos Ouzeri. Across from the Venetian Port.

O Vrakas. Across from the Venetian Port.

Ligo Krasi Ligo Thalassa. Across from the Venetian Port.

I Avli tou Defkaliona. Square of Historical Museum.

Parasies. Square of Historical Museum.

Veneto. 9 Epimenidou St (next to Hotel Lato).

Brillant*. 15 Epimenidou St (Hotel Lato).

Loukoulos*. Korai St.

In the City

Erganos. Georgiadi 5, Oasi.

Kiriakos. Leoforos Dimokratias 53.

Kipos ton Gefseon. 8 Chrisostomou Av.

Merastri. Chrysostomou 17.

Empolo. M. Miliara 7.
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