
General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

January, 2012

Tuesday, January 17, 2012, at 17:00 Campus Kirchberg, Room B02

Roland Knevel
( Bar-Ilan University Ramat Gan, Israel )

Integrating super vectorfields and the super geodesic flow

Abstract:

Aim of my talk will be to introduce the notion of integral and geodesic flows on superman-
ifolds as certain partial actions of R . In fact these supermanifolds will be ’parametrized’
over a ’small’ super algebra, which makes the theory much easier. I will explain this con-
cept and show that it fits well into the general framework of local deformation theory. A
version of Palais’ theorem for supermanifolds is obtained stating that every infinitesimal
action of a simply connected super Lie group on a supermanifold can be integrated to a
whole group action. Finally I show that Newton’s, Lagrange’s and Hamilton’s approach
to mechanics can be formulated also for Riemannian supermanifolds and are infact equiv-
alent.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

February, 2012

Wednesday, February 1st , 2012, at 10:30 Campus Kirchberg, Room A02

Irina Mirkina
( University of Bergen )

Geodesics on sub-Riemannian infinite-dimensional manifolds

Abstract:

The concept of sub-Riemannian geometry will be introduced and a possible way to gen-
eralize it to infinite-dimensional manifolds will be explained. Shortly, a sub-Riemannian
manifold is a smooth manifold M with a given sub-bundle D of the tangent bundle, and
with a metric defined on the sub-bundle D. We present the structure of geodesics, tan-
gent to D, and compare them in the infinite- and the finite-dimensional cases. Infinite-
dimensional Lie groups are of special interest. As examples, we consider the group of
sense-preserving diffeomorphisms of the unit circle and the Virasoro-Bott group with
their respective special sub-bundles, which are related to the space of normalized univa-
lent functions. We show that any two points in these groups can be connected by a curve
tangent to the chosen sub-bundle. We present formulas for geodesics for different choices
of metrics. The geodesic equations are analogues to Camassa-Holm, Huter-Saxton, KdV,
and other known non-linear PDE.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

February, 2012

Wednesday, February 1st , 2012, at 14:00 Campus Kirchberg, Room A02

Alexander Vasiliev
( University of Bergen )

Evolution of smooth shapes and integrable systems

Abstract:

We consider a homotopic evolution in the space of smooth shapes starting from the unit
circle. Based on the Loewner-Kufarev equation we give a Hamiltonian formulation of
this evolution and provide conservation laws. We study an embedding of the Loewner-
Kufarev trajectories into the Segal-Wilson Grassmannian, construct the tau-function, the
Baker-Akhiezer function, and finally, give a class of solutions to the KP equation.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

February, 2012

Tuesday, February 7 , 2012, at 17:00 Campus Kirchberg, Room B02

Janusz Grabowski
( Polish Academy of Science, Poland )

Graded contact manifolds and principal Courant algebroids

Abstract:

Contact structures will be interpreted as symplectic principal GL(1,R)-bundles. Gradings
compatible with the GL(1,R)-action lead to the concept of a graded contact manifold,
in particular, a linear contact structure. Linear contact structures will be proven to be
exactly the canonical contact structures on first jets of line bundles. They give rise to
linear Kirillov (or Jacobi) brackets and the concept of a principal Lie algebroid, a contact
analog of a Lie algebroid. One can view Kirillov or Jacobi brackets as homological
Hamiltonians on linear contact manifolds. Contact manifolds of degree 2, called principal
Courant algebroids, will be presented as contact analogs of Courant algebroids.



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

March, 2012

Tuesday, March 13 , 2012, at 17:00 Campus Kirchberg, Room B02

Christian Kappen
( University Duisburg-Essen )

Base change conductors of abelian varieties

Abstract:

I will brie�y discuss Néron models of smooth varieties over local �elds. I will then

introduce base change conductors; they provide a measure of the growth of Néron

models under rami�ed base change. I will explain how to compute the base change

conductor c(A) of an abelian variety A over a local �eld with positive residue

characteristic p in the case where A has potentially ordinary reduction. To this

end, I will introduce a re�nement of the Artin distribution, and I will sketch a

proof of the fact that c(A) coincides with the resulting re�ned Artin conductor of

a Qp-rational Galois representation that is naturally attached to A. This is work

in progress with Ching-Li Chai.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

March, 2012

Tuesday, March 20 , 2012, at 17:00 Campus Kirchberg, Room B02

Yuri Bilu
( University of Bordeaux )

Uniformity in Galois Representations

Abstract:

Let p be a prime number and E an elliptic curve over Q without complex multiplication.
We consider the representation of the absolute Galois group GQ −→ GL2(Fp) arising
from its action on the p-torsion points of E. Serre (1972) investigated the image of this
representation; in particular, he proved that for sufficiently large p this representation is
surjective. Here “sufficiently large" depends on the curve E, and Serre asked whether the
same statement holds true uniformly in E, for p exceeding some absolute constant. One
can even conjecture that p > 37 would do.

To answer this question affirmatively, one needs to show that the image of the the Galois
representation is not contained in one of the following maximal subgroups of GL2(Fp):
Borel subgroup; normalizer of a split Cartan subgroup; normalizer of a non-split Cartan
subgroup. The Borel case for p > 37 follows from Mazur’s celebrated work (1978) on
rational isogenies. In the present talk I will speak on a recent joint work with Pierre Parent
and Marusia Rebolledo, where we settle the split Cartan case: for p > 13 the image of the
Galois representation is not contained in the normalizer of a split Cartan subgroup. This
is a part of a more general result on modular curves.

Thus, only the non-split Cartan case remains unsolved.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

March, 2012

Tuesday, March 27 , 2012, at 17:00 Campus Kirchberg, Room B02

Christian Pauly
( University of Nice )

Conformal Blocks: old and new

Abstract:

Conformal Blocks are finite-dimensional vector spaces, which naturally arise in Confor-
mal Field Theory, a two-dimensional Quantum Field Theory defined over Riemann sur-
faces. The Wess-Zumino-Witten model of Conformal Blocks, using representation the-
ory of affine Lie algebras, was constructed and studied around 1988, mainly by Tsuchiya,
Ueno and Yamada. In the first part of this talk I will briefly sketch some (old) important
results like the Verlinde formula, giving the dimension of the Conformal Blocks, the exis-
tence of a projectively flat connection on the sheaf of Conformal Blocks, and its relation
to the theory of vector bundles over algebraic curves. I then will survey a series of more
recent results establishing a rank-level duality between the Conformal Blocks for the Lie
algebras sl(r) and sl(l). Finally, if time permits, I will report on recent progress made
by Ramadas and Belkale on the unitarity of the connection on the sheaf of Conformal
Blocks.



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

April 2012 
 
 

 
 
 
 
Tuesday, 10 April 2012, at 17:00   Campus Kirchberg, room B02 
 
 
 

Piotr M. Hajac 
(IMPAN / Uniwersytet Warszawski) 

 
 
Stable triviality criterion for associated noncommutative line bundles  

 
The aim of this talk is to state, explain, and prove a general criterion for the 
stable freeness of the finitely generated projective modules associated to 
principal comodule algebras via one-dimensional corepresentations. This 
framework includes the principal coactions of discrete groups on unital C*-
algebras. As a concrete application of this criterion, I will sketch proofs of the 
stable non-triviality of the non-zero winding number line bundles over quantum 
real and complex projective spaces of an arbitrary dimension n. 
 



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

April 2012 
 
 

 
 
 
 
Tuesday, April 17, 2012 at 17:00   Campus Kirchberg, room B02 
 
 
 

Prof. Dr. Pavle Pandzic 
  (University of Zagreb) 

 
 

Dirac cohomology and unipotent representations 
 
 
I will first review the concepts of reductive Lie group representations and their 
algebraic analogues, (g,K)-modules. Then I will introduce the concept of Dirac 
cohomology, including motivation and some applications. Most of the talk will be 
about examples, starting with the case of SL(2,R) and moving on to unipotent 
representations of the symplectic groups. I will show how to calculate the Dirac 
cohomology of these representations. 
 
 



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

May, 2012

Tuesday, May 8 , 2012, at 17:00 Campus Kirchberg, Room B02

Christophe Ley
( Université Libre de Bruxelles )

Maximum Likelihood Characterization Theorems: a generalization of Gauss’ prin-
ciple

Abstract:

In probability and statistics, a characterization theorem occurs whenever a given law or
a given class of laws is the only one which satisfies a certain property. A classical re-
search field, initiated by Gauss and Poincaré, is concerned with Maximum Likelihood
characterizations. Indeed, Gauss in 1809 proved the following result, nowadays known as
Gauss’ principle: the Maximum Likelihood Estimator (MLE) of the location parameter
in a location family of probability distributions always (this notion will become clearer
in the talk) coincides with the sample arithmetic mean 1

n ∑
n
i=1 Xi if and only if the sam-

pled observations X1, . . . ,Xn are drawn from a normal/Gaussian population. It is through
this principle that Gauss discovered the celebrated probability distribution which carries
his name. Poincaré in 1912 has similarly characterized members of the vast exponen-
tial family. Several extensions of their results have since emerged in the literature. To
cite but a few, Teicher (1961) studies an MLE characterization of the normal distribution
with respect to the scale (or dispersion) parameter, while Ferguson (1962) characterizes
a one-parameter generalized normal distribution via the MLE of its location parameter.
Besides these rather "linear" setups, MLE characterizations have also been examined in
"non-linear" cases, such as spherical distributions (i.e., distributions taking their values
only on the unit hypersphere) in dimensions k > 1 (e.g., by von Mises 1918 or Bing-
ham and Mardia 1975). Each such characterization theorem has been obtained by means
of ad hoc methods, developed for each case separately. In this talk, we provide a new
and unified perspective on this literature by showing that all these results are different
instances of a single phenomenon. By doing so, we will on the one hand provide a better
understanding of the similarities and differences between existing characterizations and
on the other hand show how our point of view allows to easily construct several new MLE
characterizations.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

Mai, 2012

Tuesday, Mai 8 , 2012, at 15:00 Campus Kirchberg, Room B21

Emil Skoldberg
( University of Galway )

Multiplicative structures on resolutions of ideals

Abstract:

Free resolutions, in particular minimal resolutions, of ideals in polynomial rings is an area
that has been intensely studied for the last twenty years. In some instances, such resolu-
tions can be given an additional structure of a differential graded algebra. In this talk, I
will discuss classes of ideals for which the minimal resolution is a DGA, applications of
multiplicative resolutions, and some recent work of mine on the construction of a multi-
plication on the minimal resolution of matroidal monomial ideals using algebraic Morse
theory.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

May, 2012

Tuesday, May 15 , 2012, at 17:00 Campus Kirchberg, Room B02

Ugo Bruzzo
( SISSA, Trieste )

Moduli spaces of framed sheaves

Abstract:

I will give an introduction to moduli spaces of framed sheaves, touching upon at least
some of the following topics: their relations with instantons, their construction, their
description in terms of ADHM data, and their role in physics.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

May, 2012

Tuesday, May 15 , 2012, at 15:00 Campus Kirchberg, Room C02

David Nualart
( University of Kansas )

An introduction to Malliavin Calculus and its applications

Abstract:

The Malliavin calculus is a differential calculus on the Wiener space that was introduced
by Paul Malliavin to provide a probabilistic proof of HÂĺormanderâĂŹs hypoellipticity
theorem. The main application of Malliavin calculus is the regularity and estimation
of densities of Wiener functionals. In this talk we will present an explicit formula for
the density, and we will discuss its application to derive the HÂĺolder continuity for the
solutions to a class of nonlinear stochastic partial differential equations arising from a
system of particles in a random media.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

May, 2012

Tuesday, Mary 22 , 2012, at 17:00 Campus Kirchberg, Room B02

Alexander Helemskii
( Moscow State University )

Metric freedom and projectivity for classical and quantum normed modules

Abstract:

The topic of this talk lies in the boundary layer between geometry of normed and operator
spaces, normed algebras and category theory.

In functional analysis there are several reasonable approaches to the notion of a projec-
tive module. We show that a certain general-categorical framework contains, as particular
cases, all known versions. We concentrate on the so-called metric version of projectiv-
ity and characterize metrically free ‘classical’, as well as quantum (= operator) normed
modules. Besides, we answer the following concrete question: what can be said about
metrically projective modules in the simplest case of normed spaces? We prove that met-
rically projective normed spaces are exactly l0

1(M), the subspaces of l1(M), where M is a
set, consisting of finitely supported functions. Thus in this case the projectivity coincides
with the freedom.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

May, 2012

Tuesday, May 29 , 2012, at 17:00 Campus Kirchberg, Room B02

Bernard Beauzamy
( Société de Calcul Mathématique SA, Paris )

Extreme phenomena: social implications and mathematical approaches

Abstract:

Extreme phenomena (such as earthquakes, flooding, hurricanes, volcanoes, and so on) are
constant in human history, but at the same time, constantly forgotten. Mankind seems to
be unable to remember (or register) phenomena which occur less than once in a genera-
tion. There has been, in Fukushima, a tsunami of same magnitude in the past, and the city
of Naples (Italy) is built between two active volcanoes, with eruptions less than 50 years
ago.

Mathematically speaking, things are no better. The most commonly used laws, in order
to represent such phenomena, are the so-called "Gumbel distributions", which are widely
used, for instance in meteorology. They have no theoretical justification at all; their only
advantage is that they depend on few parameters, so they are easily tuned with few data.
The fact they have any connection at all with real life phenomena is doubtful.

We will present a theoretical work we did recently, in the framework of contracts with
the "Caisse Centrale de Réassurance" (Paris). It allows an evaluation of the probability of
extreme events (even those which have never been recorded), with only very few observa-
tions and no fictitious assumptions. There is considerable room for future work on such
subjects, which are of fundamental importance (risk analysis for industrial companies and
insurance sector in general).



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

June, 2012

Tuesday, June 5 , 2012, at 17:00 Campus Kirchberg, Room B02

Eric Hoffbeck
( University of Paris 13 )

Operads and rewriting

Abstract:

An operad is an algebraic structure which models the properties (associativity, commuta-
tivity and other relations) of a category of algebras. As for groups and algebras, rewriting
methods exist to determine a basis when a presentation by generators and relations is
given. I will recall the definition of an operad and explain how rewriting methods work
in this context. I will give several examples and applications throughout the talk.



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

June, 2012

Friday, June 22 , 2012, at 14:00 Campus Kirchberg, Room A17

Erlend Grong
( University of Bergen, Norway )

Sub-Riemannian structures on in�nite dimensional manifolds

Abstract:

Ever since Arnold in 1966 showed that the Euler equation for an ideal �uid can

be thought of as geodesic equations with respect to a Riemannian structure on

the group of volume preserving di�eomorphisms, there has been an interest in

developing a theory of Riemannian manifolds for in�nite dimensional manifolds.

Several known PDEs, such as the Burgers' equation and KdV, can be seen as

geodesic equations in this framework. The topic of the talk will be to discuss a

generalization of sub-Riemannian manifolds to the in�nite dimensional setting. A

sub-Riemannian manifold is a manifold with a metric that is only de�ned on a sub-

bundle of the tangent bundle. Such manifolds appear in kinematic systems where

there is a nonholonomic constraint, but also other types of systems, such as charged

particles under the in�uence of the Lorentz force, can be given a sub-Riemannian

interpretation. The talk will describe the generalization and the motivation behind

it, and will also give some examples.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

June, 2012

Tuesday, June 26, 2012, at 17:00 Campus Kirchberg, Room B02

Mathew Penrose
( University of Bath )

Joint work with Antoine Gloria (INRIA, Lille)

Random parking and rubber elasticity

Abstract:

Renyi’s random parking process on a domain D in d-space is a point process with hard-
core and no-empty-space properties that are desirable for modelling materials such as
rubber. It is obtained as follows: particles arrive sequentially at uniform random locations
in D, and are rejected if they violate the hard-core constraint, until the accepted particles
saturate D.

We describe how any real-valued functional on this point process, provided it enjoys cer-
tain subadditivity properties, satisfies an averaging property in the thermodynamic limit.
Consequently in this limit, one has a convergence of macoroscopically-defined energy
functionals for deformations of the point process, to a homogenized limiting energy func-
tional. We may also apply the results to derive laws of large numbers for classical opti-
mization problems such as travelling salesman on the parking point process.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

July, 2012

Tuesday, July 3 , 2012, at 17:00 Campus Kirchberg, Room B02

Günther Trautmann
( University of Kaiserslautern )

Bubble tree compactification of moduli spaces of vector bundles on surfaces

Abstract:

In general the compactification of a moduli space of stable vector bundles on a projec-
tive variety is embedded in a complete Maruyama scheme of corresponding semistable
sheaves on that variety. Motivated by the Taubes-Uhlenbeck bubbling for Yang-Mills
connections, a first construction of compactifications is described whose boundaries con-
sist of vector bundles on trees of surfaces, as an algebraic counterpart. This is done for
rank 2 vector bundles on surfaces. The new moduli spaces are algebraic spaces arising
as quotients by group actions. As an example, the compactification of the space of stable
rank 2 vector bundles with Chern classes c1 = 0, c2 = 2 on the projective plane can be
described in more detail.

(see arXiv:1110.6525 or Cent. Eur. J. Math. 10(4), 1331-1355, 2012)



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

July, 2012

Tuesday, July 10 , 2012, at 17:00 Campus Kirchberg, Room B02

Josef �ilhan
( University of Masaryk, Brno, Czech Republic )

Commuting linear operators and decompositions

Abstract:

We study linear operators P = P0P1...Ps with mutually commuting factors. The

motivating example is provided by polynomials Pi = Pi[D] in a single operator D.

Under certain algebraic conditions we express the null space and the range of P
in terms of null spaces and ranges of the factors Pi. This will be applied to the

case where D is the form Laplacian on pseudo-Riemannian manifolds. Considering

more generally multipolynomials Pi, we show how to deal with constant coe�ciant

linear PDE's in a similar way as we solve constant coe�cient linear ODE's in

undergraduate calculus.



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

July, 2012

Tuesday, July 24 , 2012, at 17:00 Campus Kirchberg, Room B02

Ping Xu
( University of Penn State )

Prequantization and S1-gerbes

Abstract:

We describe a prequantization result for S1-gerbes extending the well-known result

of Weil and Kostant. Some application to symplectic geometry will be discussed.



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

July 2012 
 
 

 
 
 
 
 
Thursday, July 26, 2012 at 15:30   Campus Kirchberg, room A02 
 
 
 
 
 

Yves LeJan  
  (Université Paris Sud) 

 
 

Markov loops 
 
 
 
Poisson ensembles of Markov loops are naturally defined by almost any Markov 
process. They can be put in relation with many stochastic processes of interest in 
specific examples. 
 
 
 



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

July 2012 
 
 

 
 
 
 
Thursday, July 26, 2012 at 14:00   Campus Kirchberg, room A02 
 
 
 

Feng-Yu Wang  
  (Beijing Normal University) 

 
 

Generalized Curvature Condition for Subelliptic Diffusion Processes  
 
 
By using a general version of curvature condition, derivative inequalities are 
established for a large class of subelliptic diffusion semigroups.  As applications,  
the Harnack/cost-entropy/cost-variance inequalities for the diffusion semigroups, 
and the Poincaré/log-Sobolev inequalities for the associated Dirichlet forms in the 
symmetric case, are derived.   
 
 



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

August 2012 
 
 

 
 
 
 
Thursday, August 2, 2012 at 14:00   Campus Kirchberg, room A02 
 
 
 

Marc Arnaudon  
  (Université  de Poitiers) 

 
 

Generalized Navier-Stokes flows 
 
 
We introduce a notion of generalized Navier-Stokes flows on manifolds, that 
extends to the viscous case the one defined by Brenier. Their kinetic energy 
extends the kinetic energy for classical Brownian flows, defined as the L2 norm 
of their drift. We prove that there exists a generalized flow which realizes the 
infimum of kinetic energies among all generalized flows with prescribed initial 
and final configuration. Finally we construct generalized flows with prescribed 
drift and kinetic energy smaller than the L2 norm of the drift. 
 
 
 
 



 

General Mathematics Seminar 
of the 

University of Luxembourg 
 

In cooperation with the 
Luxembourg Mathematical Society 

 
 
 

August 2012 
 
 

 
 
 
 
Thursday, August 2, 2012 at 15:15   Campus Kirchberg, room A02 
 
 
 

Jinghai Shao 
 (Beijing Normal University) 

 
 
 
Harnack inequalities for SDE and SFDE with Non-Lipschitz coefficients or 

singular drifts 
 
  
 
We first deal with establishing the dimension-free Harnack inequalities for SDEs 
and SFDEs with non-Lipschitz coefficients. Then we establish the dimension- 
free Harnack inequalities for SDEs with singular drifts in the form of Krylov 
and Roeckner [PTRF 2005]. These inequalities are applied to provide some 
estimates of heat kernels. 
 
 
 
 
 



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

October, 2012

Tuesday, October 9, 2012, at 17:00 Campus Kirchberg, Room B02

Lucien Haddad
( Department of Mathematics and Computer Science Royal Military College of

Canada )

Partial clones on a finite set

Abstract:

Let A be a finite set. A partial clone on A is a set of partial functions closed under
composition and containing all projection functions on A. We survey some of our
recent results in the theory of partial clones. This is joint work with M. Couceiro,
I.G. Rosenberg, K. Schölzel and T. Waldhauser.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

October, 2012

Tuesday, October 23, 2012, at 17:00 Campus Kirchberg, Room B02

Christoph Thäle
( Department of Mathematics university of Osnabrück )

Random tesselations

Abstract:

Random tessellations, also known as random mosaics, are random partitions of
the space into non-overlapping convex polyhedra. Tessellations arise naturally in
many contexts, examples include tilings, crystals, cellular structures, communi-
cation networks, crack patterns, foams, and so on. Random tessellations are at
the heart of stochastic geometry, a branch of mathematics that is concerned with
modelling and analysing complicated geometrical structures. The aim of the talk
is to introduce this fascinating subject and to give an overview on most popular
models.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

October, 2012

Tuesday, October 30, 2012, at 17:00 Campus Kirchberg, Room B02

Oleg Sheinman
( Steklov Mathematical Institute, Moscow, Russia )

Current algebras on Riemann surfaces and their relation to geometry,
conformal field theory, integrable systems and quantization.

Abstract:

We will consider two types of current algebras on Riemann surfaces: Krichever-
Novikov algebras, and Lax operator algebras. The first are gauge algebras of
Conformal Field Theories (CFT), while the second appear as Lie algebras related
to Lax integrable systems. We will describe the procedure of constructing the CFT
given a Krichever-Novikov algebra, and by similar argument show that there is a
correspondence between Lax integrable systems of certain type on one hand side,
and Conformal Field Theories on the other hand side.



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

November, 2012

Tuesday, November 20, 2012, at 17:00 Campus Kirchberg, Room B02

Ryan Peter
( university of Luxembourg )

Mathematical Challenges in Information Security.

Abstract: In this talk I will outline some of the mathematical challenges that arise

in information security, with particular focus on designing and analysing voter-

veri�able voting schemes.



General Mathematics Seminar

of the

University of Luxembourg

in cooperation with the

Luxembourg Mathematical Society

November, 2012

Tuesday, November 27, 2012, at 17:00 Campus Kirchberg, Room B02

Reich Ludwig
( Karl-Franzens-Universität Graz )

Variations of the Lemma of Herglotz.

Abstract:

Let g be an entire function and assume that

g(z) =
1

2
g
(z
2

)
+

1

2
g
(z + 1

2

)
, z ∈ C

holds. Then g is a constant.

G. Herglotz gave a very elegant and short proof of this fact which is, together

with its multiplicative version, very useful in the theory of special functions in the

complex domain. (Later on it turned out that F. Schottky had published another

proof long before Herglotz.)

In our talk we study generalizations of the form

p0(z)g(z) =

N∑
j=1

pj(z)g(αjz + βj), z ∈ C. (1)

Here g is again an entire function, pj (0 ≤ j ≤ N , N ∈ N) is a polynomial and

p0(z)g(z) is a "dominant" term. We are interested in su�cient conditions such

that each entire solution g of (1) is a polynomial. Under these conditions we will

also give an explicit estimate of the degree of such a solution.



General Mathematics Seminar
of the

University of Luxembourg
in cooperation with the

Luxembourg Mathematical Society

December, 2012

Tuesday, December 4, 2012, at 17:00 Campus Kirchberg, Room B02

Professor Xiaodong Cao
( Cornell University )

Harnack Inequalities, Heat Kernel Estimates and the Ricci flow.

Abstract:

In this talk, we will discuss about Li-Yau-Hamilton type differential Harnack in-
equalities, heat kernel estimates and their applications to study type I ancient
solutions of the Ricci flow. Some of this is joint work with Q. S. Zhang.
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