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Date Speaker Title of the lecture Abstract of the lecture

15.6.2017 Matthias Hammerl Geometric overdetermined Overdetermined PDEs govern a wide range of interesting phenomena in differential geometry, ranging from the study of
University of Gre- differential equations: Ques- infinitesimal symmetries to metrization problems. Solutions also exhibit highly interesting singularity sets which have a
ifswald, Germany tions, Methods and Challen- close relationship with special properties of the background geometry. In this talk | will discuss classical problems and

ges equations and review currently available methods and tools for their study. In particular, | will discuss how holonomy
methods yield information about the zero sets of solutions. Finally, | will give a short outlook on the main future challenges
in this area.

14.6.2017  Andrii Periodic media with predefi- It is well-known that the spectrum of self-adjoint periodic differential operators has the form of a locally finite union of
Khrabustovskiy ned spectral properties compact intervals called band. In general the bands may touch each other and even overlap. The bounded open interval
Karlsruhe  Institute (a,b) < R is called a gap in the spectrum o(H) of the operator H if (a,b) No(H) =0, a,b in o(H).
of Technology, The presence of gaps in the spectrum is not guaranteed. For example, the spectrum of the Laplacian in Lo R™ has no
Karlsruhe, Germany gaps: 0(Agn) = (—o0,0]. Therefore the natural problem arises here: to construct examples of periodic operators with

non-void spectral gaps.

This problem has been actively studied since mid of the 90th and currently a lot of examples for various classes of
periodic operators are available in the literature.The interest in this problem is motivated by various applications, in
particular, to photonic crystals.

For applications, it is important not only to open spectral gaps, but also be able to control their location and length via
a suitable choice of operator coefficients or/and geometry of the medium. In the talk we give an overview of the results,
where this problem is studied for various classes of periodic differential operators. In a nutshell, our goal is to construct
an operator (from some given class of periodic operators) with spectral gaps being close to predefined intervals.

14.6.2017 Georg Biedermann A  generalized Blakers- We will give a short introduction leading to the classical Blakers-Massey theorem (or Homotopy Excision). Then we
Université Paris 13, Massey Theorem will explain the ingredients for our generalized Blakers-Massey theorem. These consist of higher topos theory and of
France our notion of modality, a unique factorization system whose left class is closed under base change. We will then derive

the classical Blakers-Massey theorem from our generalized one. If time permits we will mention another application, a
Blakers-Massey theorem for the Goodwillie tower of a homotopy functor. This is based on joint work with Anel, Finster,
and Joyal.

13.6.2017  John Bourke Skew monoidal categories Many structures in mathematics admit some notion of tensor product. For example, we have the cartesian product of
Macquarie Uni- and their applications sets, the tensor product of vector spaces and of chain complexes. The common abstract features of such tensor products
versity, Sydney, are captured by the useful concept of a monoidal (aka tensor) category.

Australia In 2012 a rather curious generalisation known as a skew monoidal category was introduced by Szlachanyi, in the study of
bialgebroids over rings. | will describe some of my own research on skew monoidal categories, which relates to homotopy
theory. In particular | will explain how | used them to resolve an old problem of Hyland and Power concerning the
construction of monoidal bicategories, as well as some current research with Steve Lack.

12.6.2017  Rafael Andrist Symmetries in Complex Ge- While the classical function theory devoted to the study of holomorphic functions on complex manifolds is well understood,

University of Wup-
pertal, Germany

ometry

the systematic study of holomorphic maps and holomorphic automorphisms is a rather recent development and a very
active area of research. | will give a short introduction to the Oka principle, i.e. a homotopy principle for holomorphic
maps, and will then focus on highly symmetric complex manifolds which enjoy having a large group of holomorphic
automorphisms. | will discuss some interesting open problems and present my own contributions.
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20.4.2016

Jphn Denis Bourke
UMS P MU

Higher Groupoids

Groupoids lie between groups and categories. Extending the fundamental group construction, each topological space
gives rise to a fundamental groupoid of points and paths. There are higher fundamental groups (the homotopy groups)
and, correspondingly, higher dimensional groupoids. These are well understood up to dimension three but not beyond: in
particular, various definitions of infinity-groupoid have been given but the relationship between the different definitions
remains poorly understood.

One of the first definitions of infinity-groupoid was proposed by Alexander Grothendieck who, in a famous letter to Daniel
Quillen, used it to formulate the so-called homotopy hypothesis, still unproven. | will tell the story of Grothendieck's
infinity groupoids and discuss some recent work on these structures, including my own.

19.4.2017

Rhan Thanh Nam
UMS PH MU

Semiclassical analysis and
Lieb-Thirring inequality

In 1975, Lieb and Thirring found an elegant combination of uncertainty principle and Pauli's exclusion principle in terms
of a lower bound on the kinetic energy. Their bound agrees with the semiclassical approximation used in the Thomas-
Fermi theory, up to a constant factor. It has been a long-standing conjecture that the sharp constant coincides with the
semiclassical one. In the talk, | will prove a Lieb-Thirring type inequality with the sharp constant and a gradient error
term which is of lower order.

23.3.2016

Roman Simon
I-!ilscher
UMS P MU

Principal and antiprincipal
solutions at infinity for no-
noscillatory linear Hamilto-

nian systems

In this talk we will discuss the theory of principal and antiprincipal solutions at infinity for nonoscillatory linear Hamiltonian
systems. Principal solutions are in a certain sense the smallest solutions of the system at infinity. A key new ingredient
is that we do not assume the complete controllability (or identical normality) of the system. We show how to define
the principal solutions at infinity for this more general case and that the principal and antiprincipal solutions can have
their rank equal to any integer value in an explicitly given range. The smallest rank corresponds to the unique minimal
principal solution at infinity, while the largest rank corresponds to the traditional maximal (i.e. invertible) principal
and antiprincipal solutions at infinity. We shall comment on some applications of the principal solutions at infinity for
controllable systems in the oscillation and spectral theory and seek for such applications in the abnormal case. This talk
is based on a joint work with Peter Sepitka.

4.12.2015

Arman
Chabert
Oxford, Brno

Taghavi-

Geometric aspects of light

rays

According to Einstein's theory of general relativity, the model for our universe is a four-dimensional spacetime, whose
points represent events. Distances between two events are measured by means of a metric, and there are non-zero vectors,
said to be null, with zero length. In particular, light rays in our universe are geometrically described by null geodesics.
How particles move through spacetime is dictated by Einstein's field equations, a system of non-linear partial differential
equations that are notoriously difficult to solve in general. Remarkably, many interesting particular solutions, such as
those modelling black holes, admit very special families of light rays: these rays do not shear. A deeper geometric
property of such light rays is however revealed only once the spacetime is viewed as being complex rather than real.
Their existence is also determined by how curved the spacetime is. These facts lead to drastic simplifications of Einstein's
field equations, and would have profound consequences in many branches of mathematics thanks to Penrose’s brainchild,
Twistor Theory.Motivated by the emergence of new theories of physics that posit the existence of extra dimensions, | have
worked on a generalisation of these notions of light rays, or rather their complex analogue, to spacetimes of dimension
greater than four. In fact, such a generalisation turns out to be rather versatile in its range of geometric applications. |
will touch upon some of the open questions connected to the geometric aspects of null geodesics.

2.12.2015

Phan Thanh Nam
Copenhagen, Vienna

Mathematics of many-body
quantum systems: an ongo-

ing challenge

Quantum mechanics is a fundamental theory to investigate the structure of matter, from the small scale of atoms to the
large scale of stars. In principle, the full quantum theory is linear, but it is very hard to compute explicitly when the number
of particles becomes large. Therefore, physical properties of large systems are often addressed using mathematical tools
from functional analysis, spectral theory and partial differential equations. | will discuss several mathematical problems
in many-body quantum mechanics, from the structure of atoms in the periodic table to the Bose-Einstein condensation
and superfluidity of cold gases.
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Computational and applied
homotopy theory

In this talk we survey, first, the recent development in computational homotopy theory and, second, the consequent
applications in computer science and computational geometry. The basic and important example of the former is the
computational complexity of the topological extension problem. Here we ask, given a continuous map f: A — Y where
Y is ((d—1)-connected, d > 1 (say, a d sphere), if there is a continuous extension of f to asuperspace X of A. The input
A, X,Y and f is represented as simplicial complexes and a simplicial map. We proved that the problem is polynomial-time
solvable for fixed dim X < 2d — 1 and is undecidable otherwise. Among the applications of computational homotopy
theory we will particularly cover the new algorithms for jijnonlinear systems of equations with uncertaintyj/i;. Here we
are given a system f(z) = 0 where the continuous map f: X — R™ is known only up to an error r > 0 in the £, norm.
The question is what can be told about the set of solution (for instance, is it surely nonempty)? We will show that all
the answers can be found by the means of homotopy theory, concretely, they are encoded in the homotopy class of the
restriction f|a: A — R™\ {0} where A = {x € X:|f(x)| > r}. (for instance, in its extendability to X, respectively)

Dynamical Approach in
Cauchy-Riemann Geometry

The subject of Cauchy-Riemann Geometry (shortly: CR-geometry), founded in the research of Henri Poincare, is remar-
kable in that it lies on the border of several mathematical disciplines, among which we emphasize Complex Analysis and
Geometry, Differential Geometry, and Partial Differential Equations. Very recently, in my research, | have discovered a
new face of CR-geometry. This is a novel approach of interpreting objects arising in CR-geometry (called CR-manifolds)
as certain Dynamical Systems, and vice versa. It turns out that geometric properties of CR-manifolds are in one-to-one
correspondence with that of the associated dynamical systems. In this way, we obtain a certain vocabulary between the
two theories. The latter approach has enabled us recently to solve a number of long-standing problems in CR-geometry
related to mappings of CR-manifolds with degeneracies of the CR-structure. We call this method the CR (Cauchy-
Riemann manifolds) - DS (Dynamical Systems) technique. In this talk, | will outline the CR - DS technique, and describe
its recent applications to Complex Geometry and Dynamics.

Existence of stationary so-
lutions for some integro-
differential equations with
anomalous diffusion

The work deals with the existence of solutions of an integro-differential equation arising in population dynamics in the
case of anomalous diffusion involving the negative Laplace operator raised to a certain ractional power. The proof of
existence of solutions is based on a fixed point technique. Solvability conditions for non-Fredholm elliptic operators in
unbounded domains along with the Sobolev inequality for a fractional Laplacian are being used.

Universal quadratic forms
and continued fractions

Quadratic forms have long played a central role in number theory - for example, the investigation of which primes are
of the form 22 + ny? led to the development of a number of crucial tools in algebraic number theory. In the talk, we
will be mostly interested in universal forms, i.e., positive definite quadratic forms which represent all natural numbers -
a classical example is the sum of four squares z2 + 3% 4+ 22 + w?.

Date Speaker
27.11.2015 Marek Krcal
Praha, Vienna
25.11.2015 llya Kossovskiy
Moscow, Vienna
12.11.2015 Vitaly Vougalter
Atlanta, Toronto
6.11.2015 Vitézslav Kala
Purdue, Géttingen
4.11.2015 David Kraus
Praha, Bern

Functional data analysis:
statistics for data that are
not just a few numbers

Contemporary statistics is often faced with data sets consisting of data units that are complex objects, such as trajectories,
curves, surfaces or images that can be seen as realizations of stochastic processes. Functional data analysis is a branch
of statistics that deals with collections of such random variables in function spaces. | will present two areas of my recent
research experience in this field. Both problems originate from applied settings and lead to the development of novel
statistical methods involving ill-posed inverse problems and the asymptotic analysis of their regularized solutions. The
first one is motivated by a problem from molecular biology, namely the study of the mechanical properties of DNA
molecules. | will present procedures for comparing covariance operators using spectrally truncated approximations of the
Hilbert-Schmidt distance of the empirical covariance operators. The second part comes from a public health study of
heart activity patterns. A complete inferential framework is developed for a new type of data, partially observed functional
data (fragments of temporal heart rate profiles in this example), with a focus on prediction of principal components and
function completion via regularized conditional expectation.
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20.11.2013 Libor Barto
MFF UK Praha

The dichotomy for constra-
int satisfaction problems

The constraint satisfaction problem (CSP) provides a common framework for many theoretical problems in computer
science as well as for many real-life applications. An instance of the CSP consists of a number of variables and
constraints imposed on them and the objective can be:

1. to determine whether variables can be evaluated in such a way that all the constraints are
satisfied,

2. to maximise the number of satisfied constraints,

3. to count all satisfactory assignments, etc. The CSP can also be expressed in terms of conjuctive
formulas, or in terms of homomorphisms between relational structures.

Most of the questions about general CSP are computationally hard, however certain natural restrictions on the form of
the constraints can ensure tractability. | will talk about so called non-uniform finite domain CSPs - the same problem,
but the set of allowed constraint relations is fixed to a set of relations on a finite set. Examples of decision problems of
this sort include Graph k-colorability, Graph reachability, k-SAT, Linear equations over a finite field, and many others.
| will discuss examples of CSPs and show some of the recent progress on the computational complexity of non-uniform
CSPs.

Varieties of Regular Lan-
guages in Straubing-Thérien
hierarchy

A regular language is star-free if it can be constructed from finite languages using Boolean operations and concatenations.
Within the class of all star-free languages, two important hierarchies were defined: the dot-depth hierarchy, introduced in
1971, and its natural variant, the Straubing-Thérien hierarchy, introduced in 1981. The basic question concerning these
hierarchies is to algorithmically calculate the minimal level in the hierarchy to which a given star-free language belongs.
This question turned out to be very difficult. Finding an effective characterization of languages of the second level in
the Straubing-Thérien hierarchy is one of the most intriguing open problems in the theory of regular languages, and it
has been one of the main driving forces for the development of the algebraic theory of regular languages. The algebraic
approach is based on studying properties of a regular language through the properties of its syntactic monoid\semigroup.
In this talk we overview some motivations, ideas, known results and also our contribution to the research on Straubing-
Thérien hierarchy of star-free languages and the algebraic theory of regular languages in general.

12.6.2013 QndFej Klima
UMS P MU
27.3.2012  Pavol Zlatos

Faculty of Mathe-
matics, Physics and
Informatics, Come-
nius University, Bra-
tislava

Stability of group homomor-
phisms

Informally, a property of objects of certain type is stable if every object, which approximately has this property in a
sufficiently high degree, is already arbitrarily close to an object having that property.

In the lecture we will be dealing with the topic of stability of continuous homomorphisms between topological groups. We'll
introduce the notions of stability with respect to the topology of uniform convergence and with respect to the topology
of uniform convergence on compacts on the space of continuous mappings between a given pair of topological groups
and indicate how they can be formulated in an intuitively more comprehensible way using the language of nonstandard
analysis. We'll present an example showing that the stability property is not satisfied automatically. Then we'll formulate
some conditions guaranteeing the stability of continuous homomorphisms and give further examples showing that they
are indeed necessary. Applying the results on stability with respect to the topology of uniform convergence on compacts
to discrete topological groups we'll obtain some results on extendability of finite partial mappings to homomorphisms.
A particular attention will be paid to the stability of characters of locally compact abelian groups.
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4.4.2011

Ales Cerny
Cass Business
School, City Univer-
sity London

Teorie kvadratického

zajisténi

Klasickym problémem finanéni teorie je zajisténi derivatu (feknéme opce) pomoci dynamického obchodovani podkla-
dovym cennym papirem (akcii). Matematicky se jednd o L2 aproximaci ndhodné veli¢iny H, predstavujici hodnotu
derivatu v Case splatnosti, pomoci stochastického integralu vzhledem k cené akcie S, kteryzto integral vyjadfuje hodnotu
zajistovaci strategie. Pfednaska se bude zabyvat optimalnim zajiténim pro semimartingalové cenové procesy na netiplném
trhu, pocinaje jednoduchymi priklady v diskrétnim case a konée obecnou teorii. V pribéhu prednasky oziejmime souvis
optimalniho kvadratického zajisténi s klasickou teorii optimalniho portfolia podle Markowitze.

24.11.2010

Gerald Teschl
University of Vienna

Weyl-Titchmarsh Theory for
Schrodinger Operators with
Strongly Singular Potentials

Weyl-Titchmarsh theory is one of the cornerstones for direct and inverse spectral theory for Sturm-Liouville operators.
Its key ingredient is the Weyl m-function whose definition usually requires one endpoint to be regular. However, in
many applications in quantum mechanics, most notably perturbed spherical Schrédinger operators (also known as Bessel
operators), both endpoints are singular and this raises the question under which conditions a singular m-function can
still be defined such that most key properties from the regular case are preserved. In my talk | will try, after recalling
the classical theory, to answer this question. Our criteria will in particular cover the aforementioned case of perturbed
spherical Schrédinger operators.

13.10.2010

Martin Kochol

Farbenie map na orientova-
telnych plochach

Jedna z najznamejsich viet z teérie grafov, veta o Syroch farbach, hovori, ze vrcholy kazdého rovinného grafu je mozné
zafarbit Styrmi farbami. T4to veta ma zaujimavy dudlny variant, podla ktorého je kazdy rovinny 3-regularny graf bez
mostov hranovo 3-zafarbitelny. Grunbaum vyslovil v roku 1968 hypotézu, ze tato vlastnost plati pre vietky 3-regularne
grafy, ktoré majl polyedralne vnorenie v nejakej orientovatelnej ploche. Pod polyedralnym vnorenim rozumieme také,
kde st vietky oblasti homeomorfné s diskom a lubovolné dve z nich maji spoloénii nanajvy$ jednu hranu.

V prednégke budi popisané konétrukcie kontraprikladov na Grunbaumovu hypotézu pre orientovatelné plochy rodu aspo#
5. Popisuje sa tiez vSeobecny princip konstrukcii takychto grafov, ktore maji sivis so $tidiom nikde nulovych tokov na
grafoch.

1.6.2010

MU SAV Bratislava
Michal Kunc
Prirodovédecka fa-
kulta MU

Applications of well quasior-
ders in the theory of formal
languages

The concept of recognizing formal languages by monotone well quasiorders is a powerful tool for proving their regularity.
The first part of the lecture will be devoted to the basic question of characterizing which of the most important quasiorders
of words are well quasiorders. Particular emphasis will be placed on derivation relations of context-free rewriting systems.
Many basic constructions in both theory and practical use of formal languages can be formulated in terms of maximal
solutions of certain equations over languages. Therefore, properties of such solutions received a lot of attention in the
last few years, and several interesting and surprising results were obtained. For large classes of language equations, well
quasiorders of words can be used to prove that all of their maximal solutions are regular. These applications will be
presented in the second part of the lecture.

20.4.2010

Martin Kolar
Prirodovédecka
kulta MU

fa-

Normalni tvary a problém
lokalni ekvivalence v CR ge-
ometrii

Prednaska bude vénovana analytickému pfistupu k feSeni Poincarého problému holomorfni ekvivalence redlnych variet v
komplexnim prostoru. V prvni ¢asti shrneme zakladni myslenky Chern-Moserovy konstrukce normalnich tvari na nedege-
nerovanych nadplochach. Dalsi ¢ast se bude vénovat normalnim tvariim na degenerovanych varietach a jejich aplikacim
na feseni problému lokalni ekvivalence a urCeni grup symetrii takovych variet. Zminime také blizky vztah téchto aplikaci
k problému klasifikace singularnich vektorovych poli.
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30.9.2009 Hans-Eberhard Free and cofree Hopf alge- The existence of free Hopf algebras over coalgebras and of cofree Hopf algebras over algebras (all relative to a
Porst bras eld k) has been claimed by Sweedler in 1969 (without any hint of a proof). The only known free-Hopf-algebra construction
Univerzita  Brémy, is due to Takeuchi some years later. Street proved re ectivity of the category of Hopf algebras in that of bialgebras in
Némecko 2007 (also relative to
eld only), from which the existence of free Hopf algebras can be deduced. Whether cofree Hopf algebras really exist
seems to be unknown. By using the more abstract approach of Hopf monoids over a symmetric monoidal category whose
underlying category is locally presentable we solve these existence problems by reduction to a manageable description of
limits and colimits respectively in categories of bimonoids. These descriptions are based on standard categorical results
only and the limit case moreover is got essentially for free"by simple categorical dualization of the colimit description.
Our main results then are:
1. The category of R-Hopf algebras has cofree objects over arbitrary R- algebras and is core ective
in the category of R-bialgebras, for any commutative untital ring R.
2. The category of R-Hopf algebras has free objects over arbitrary R- coalgebras and is re ective in
the category of R-bialgebras, provided that the ring R is von
Neumann regular.
20.4.2008  Martin Markl Pt¥irozené operace na koho- Prednadska bude vénovédna popisu a klasifikaci pfirozenych operaci na Hochschildovych kohomologiich asociativnich
Matematicky dstav  mologiich asociativnich ale- algeber. Nejprve se zminime o motivacich a vyznamu tohoto problému a pak prejdeme k definici operady prirozenych
Akademie véd CR, geber operaci a jejich verzi. Na zaver uvedeme znamé vysledky a zminime se o vztahu k Deligneové domnénce.
Praha
12.3.2008  Werner Kratz The algebraic eigenvalue We consider the algebraic eigenvalue problem for real, symmetric, and banded matrices. A typical example are symmetric,
Universitat Ulm problem for symmetric ban- tridiagonal matrices, where there exists a well-known recursion formula to evaluate the characteristic polynomials of
ded matrices their principal submatrices. Using the results of the theory of difference equations and systems, we present a similar
recursion formula for symmetric matrices with arbitrary bandwidth. The principal role is played by certain associated
linear Hamiltonian difference systems and Riccati matrix difference equations.
14.11.2007  Alexander Okhotin Equations over sets of natu- Systems of equations of the form X; = ;(X1,...,X,,), in which variables assume values of sets of nonnegative integers,

University of Turku

ral numbers

are considered. The right-hand sides may contain singleton constants, Boolean set-theoretic operations and the operation
of pairwise sum of elements of two sets:

Y#Z ={y+z2yecY,z€ Z}.

If the only allowed Boolean operation is union, these equations constitute a degenerate case of context-free grammars
(a model of syntax in computer science) defined over one-letter alphabet, and their least solutions are known to be
ultimately periodic. In this talk, the expressive power of equations over sets of numbers with all Boolean operations will
be investigated. First, an arithmetization of a class of cellular automata will be used to represent a significant class of
sets of integers. Using some known constructions from theoretical computer science, this construction will be extended
to a new arithmetization of computable functions, and it will be proved that a set of numbers S is definable by a unique
solution of such a system if and only if there exists an algorithm for testing the membership of a given number in S.
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24.10.2007  Klaus Keimel Functional analytic methods Domain theory has been introduced by D.S. Scott for the purpose of a denotational semantics for programming languages
Technische Univer- in semantics and lambda-calculi. The mathematical theory of domains has order theoretical, topological and category theoretical
sitat, Darmstadt aspects and is well developed. Recently, also functional analytic tools and methods from convex analysis play a role in
constructing domain models combining probabilistic choice and nondeterminism.
Nondeterminism is modelled by powerdomains, i.e., spaces of certain subsets. Probabilistic choice is of a different
flavour and has been modelled by the probabilistic powerdomain, a domain theoretical variant of the classical space of
probability measures. For dealing with situations where probabilistic choice and nondeterminism both occur, the two
types powerdomain constructions have to be combined.
For this purpose, functional analytic tools have to be adapted to the domain theoretical setting. Although the topologies
are far from being Hausdorff the necessary Hahn-Banach type separation theorems and a Banach- Alaoglu type theorem
due to G. Plotkin are available.
In this talk we will introduce and motivate the domain theoretical setting for which topologies which are far from
satisfying the Hausdorff separation property are characteristic. We will show in which way functional analytic methods
can be adapted to this setting.
18.4.2007  Michael Batanin Deligne Conjecture from No abstract
Macquaire  Univer- higher category point of
sity, Sydney view
13. prosince Bob Coecke Kindergarten Quantum Me- Achieving both a foundational and high-level understanding of the quantum mechanical structure is a long-standing

Computing Labora-
tory, University of
Oxford, England

chanics

problem, ever since John von Neumann denounced his own quantum mechanical formalism back in 1935. This quest
is today more relevant than ever in the light of the recent quantum informatic endeavour. It is fair to say that the
current manipulations of matrices (i.e. arrays of complex numbers) are kin to the manipulations of 0's and 1's in the
early days of computing. We report on a recent research strand, initiated by Abramsky and myself in [1], and further
developed for example in [2,3,4]. While traditionally only infinite dimensional Hilbert spaces have been considered to
be of interest to topologists, we show that finite dimensional quantum mechanics itself supports a purely topological
high-level quantum formalism. In fact, this topological formalism both formalizes and extends Dirac's braket notation
for quantum mechanics in a 2-dimensional fashion. Importantly, while most of the quantum structural research has
been thus far "purely academic”, the topological calculus proves to be extremely useful for the design and analysis
of quantum information protocols, both qualitatively and quantitatively [1]. For example, it turns several sophisticated
quantum informatic protocols into trivial undergraduate exercises [3]. Also theorems such as Naimark's theorem admit
extremely elegant purely topological proofs. As compared to Birkhoff-von Neumann quantum logic, which has led to an
order-theoretic paradigm for the study of the quantum mechanical structure, this new setting does come with traditional
logical mechanisms such as deduction. In fact, it turns out to be some kind of hyper-logic as compared to the Birkhoff-von
Neumann non-logic. The actual mechanism of deduction topologically incarnates as "yanking a rope”. There are also
strong connections of this work with other fields of mathematical physics such as topological quantum field theory. The
main recent development in this research program is the ability to capture quantum measurements and classical data
manipulations within the language which was initially designed to capture quantum entanglement. We are for example
able to distinguish between classical non-determinism, stochastic processes, reversible classical processes etc. At the core
of all this lies an analysis of the abilities to clone and delete data in the classical world "from the perspective in the
quantum world". In this view, the classical world looks surprisingly complicated as compared to the very simple quantum
world.
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18.10.2006  Geoff Prince The Inverse Problem in the The inverse problem in the calculus of variations for ordinary differential equations consists of classifying second order
La Trobe University, Calculus of Variations ordinary differential equations according to whether their solutions are those of Euler-Lagrange equations and exhibiting
Victoria, Australie the non-uniqueness of the resulting Lagrangians when they occur. A less ambitious problem is that of finding all (if any)
such Lagrangians for a given system of differential equations. This talk provides an introduction to the local version of
this inverse problem (in both its aspects), its implications and some of the knowledge about systems of second order
ordinary differential equations that have resulted from its study. The presentation is intended for a general audience.
1.4.2006 Richard Delanghe  Clifford algebras in analysis: The importance of Clifford algebras - originally called by W.K. Clifford "geometric algebras”- essentially lies in the fact
Gent, Belgie an introduction that they incorporate inside one single structure as well the inner product as the wedge product of vectors. Some of these
algebras were used by physicists such as Pauli, Dirac and Majorana to describe properties of elementary particles. They
were first introduced in analysis by Fueter in the 1940's, after he had been working out the foundations of a function
theory in three and four dimensional Euclidean space based on Hamilton's algebra of real quaternions. A systematic study
of a function theory related to the Dirac operator in Euclidean space was developed ever since the end of the 1960's.
The subject is nowadays referred to as Clifford analysis: it offers as well a direct generalization to higher dimension of
the classical theory of holomorphic functions in the complex plane as a refinement of the theory of harmonic functions.
In this introductory talk, we focus on some basic aspects of Clifford algebras and Clifford analysis: Part |: Algebraic and
geometric tools Part Il: Basic function theory Part Ill: Applications to harmonic analysis
12.10.2005 Dmitri Quaternionic Geometry The lecture will first offer a short and elementary survey of quaternionic geometry. Then the twistor description of
Alekseevsky Kaehler submanifolds will be given. In particular, the classification of Kaehler submanifolds of Wolf spaces with the
Brno parallel second fundamental form will be discussed.
30.6.2005  Claude Levesque Diophantine equations and A survey of results on diophantine equations will be made with a few words on the methods used. A few words will also
Université Laval, related topics be said on related topics like elliptic curves. Some open problems will also be mentionned. The lecture will be accessible
Québec, Canada to advanced undergraduate students.
4.5.2005 Beloslav Riecan O entropii dynamickych Pojem entropie dynamického systému (X, S, P, T') bol zavedeny koncom 50. rokov Kolmogorovom a Sinajom. O 30 rokov
Matematicky dstav — systémov neskdr sa viaceri autori pokdsili aplikovat ho vo svete fuzzy mnoZin. Nedavno sa ukazalo, Ye metédy, ktoré boli pri tom
Slovenskej akademie vyvinuté sa daji uplatnit aj v lubovolnej MV-algebre.
vied, Bratislava,
Ustav matematiky
a informatiky Uni-
verzity Mateja Bela,
Banska Bystrica
6.4.2005 Jan Krajicek Délky diakaza V mnoha oblastech matematiky Ize najit tvrzeni, Ze neexistuje konecny objekt majici urcitou, lehce ovéritelnou vlastnost.

Matematicko-
fyzikalni fakulta UK
Praha

Takovy tvar maji napriklad tvrzeni o nefeSitelnosti systému Diofantickych rovnic, o neexistenci néjakého kombinato-
rického usporadani &i algebraického objektu, nebo o neexistenci vypoCtu fesiciho urcity problém. Universalnim tvrzenim
tohoto typu je tvrzeni, ze vyrokova formule neni splnitelna. "Lehce ovéfitelné”vlastnosti jsou ty, které Ize ovérit algorit-
mem pracujicim v polynomialnim ¢ase. Cilem tzv. "dikazové slozitosti"je ukazat, Ze neexistuje universalni metoda jak
dokazat tvrzeni zminéného typu, kterd by byla podstatné lepsi, nez probirani vSech moznosti (viech moznych Fedeni).
Mezi kandidaty na takové metody pro problémy zminéné vyse patfi napf. vyrokovy pocet, Hilbertliv Nullstellensatz,
Van Kampenovy diagramy, struktury s abstraktni Eulerovou charakteristikou, a jiné, a ditkazova slozitost tak souvisi s
logikou, algebrou i geometrii. Mym cilem v prednasce bude koheretné vylozit zakladni body dikazové slozitosti. Nebudu
predpokladat zadné zvlastni znalosti logiky ¢i teorie vypocetni sloZitosti.
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Speaker

Title of the lecture

Abstract of the lecture

8.2.2005

Old¥ich Kowalski
Univerzita Karlova,
Matematicky ustav

Geometricka teorie miry a
nadplochy v euklidovskych
prostorech

V prednasce bude pojednano o jednom zdanlivé elementarnim problému z teorie nadploch v euklidovském prostoru.
Jde o to najit vSechny nadplochy Mn < Rn + 1, které v kazdém svém bodé x maji tu vlastnost, ze prlniky libovolné
koule Bn+ 1(z;r) < Rn+ 1 s nadplochou M a s jeji te¢nou rovinou TxM maji stejny n-rozmérny (Lebesgueovsky resp.
Riemannovsky) objem (a v disledku toho je tento objem vzdy zavisly jen na poloméru r, ale ne na volbé bodu x). Ukazuje
se, ze kromé trividlniho feSeni (tj. kdyZz Mn je nadrovina) existuji i netrividlni feSeni, a je dana jejich Gplna klasifikace. Je
diskutovan i lokalni pfipad, tj. p¥ipad, kdy se omezime jen na koule Bn+1(x;r) s malym polomérem. Pak existuje dokonce
vice netrividlnich feseni, ale Gplna klasifikace zlstava stéle oteviena. K diikazu se vyuzivd metod Riemannovy geometrie
(vnitfni i vnéjsi Riemannovy invarianty nadplochy), metod geometrické teorie miry, a v zavéru je vie prevedeno na feseni
jisté diofantické rovnice. Dany problém i zpiisob jeho feSeni vyplynuly (netrividlné) ze 140-strankové prace Davida Preisse
v Annals of Math., ve které byla vyfesena slavna Besicovitchova hypotéza o Borelovych mirach a sou€asné byly zavedeny
zcela nové metody do geometrické teorie miry. Jde o starsi spole¢nou praci O. Kowalskiho s D. Preissem publikovanou
v J. reine angew. Math. 379 (1987), 115-151.

15.12.2004

Gejza Wimmer

Katedra aplikované
matematiky PrF
MU, SAV Bratislava

Niektoré matematicko-
Statistické modely kalibracie

Kalibracia je komplex velmi vaznych technickych, legislativnych, metrologickych, ekonomickych, ale aj matematicko-
Statistickych problémov, ktoré nie sii dodnes uspokojivo vyriesené. Ukazuje sa, ze prave matematicko-Statistické postupy
mdzu priniest pokrok pri rieSeni kalibralnych problémov, ktorych taziskom je ziskanie kalibraénej krivky (jej vhodného
odhadu) a vyhodnotenie merani realizovanych kalibrovanym meradlom. Prezentovat sa bude matematicko-$tatistické
modelovanie kalibra¢ného problému a niektoré vysledky odhadov parametrov kalibracnej krivky, resp. navrh matematicko-
Statistickych postupov na vyhodnotenie merani pomocou kalibrovaného pristroja.

24.10.2004

Vladimir Soucek
Univerzita Karlova,
Matematicky tstav

”"Holomorfni”’funkce jedné

Hlavnim tématem prednasky jsou analogie holomorfnich funkci jedné a vice komplexnich proménnych pro funkce kva-
terniénovych proménnych. Holomorfni funkce komplexni proménné jsou FeSeni Cauchy-Riemannovych rovnic. Pro kva-
terniénové funkce kvaterniénové proménné je analogii Cauchy-Riemannovych rovnic Fueterova rovnice, objevena v 30.
letech. Vlastnosti jejich feseni jsou dobfe prozkoumany. Plati pékné analogie Cauchyovy véty, Cauchyova integralniho
vzorce, Taylorovych a Laurentovych fad, i resiudové véty. Pro funkce vice komplexnich proménnych je mnoho vlast-
nosti disledkem vlastnosti tzv. Dolbeaultova komplexu, ktery zacinad del-bar operatorem. Regenim del-bar operatoru na
funkcich vice komplexnich proménnych jsou holomorfni funkce. Pro funkce dvou a vice kvaterniénovych proménnych lze
napsat snadno analogii del-bar operatoru. Nejlepsi zplisob jak najit cely komplex, analogicky Dolbeaultovu komplexu, je
vyuzit symmetrii prislusného operatoru a pouZzit nejnovéjsi vysledky o invariantnich diferencidlnich operatorech.

3.10.2004

L/ibor Polak
UMS PH MU

a vice kvaterniénovych
proménnych
Algebraicka teorie re-

gularnich jazyku

Nejprve ptipomeneme tzv. Kleeneho vétu : jazyky prijimané koneénymi automaty jsou pravé realizace regularnich vyrazi.
Dale zavedeme nékolik syntaktickych struktur pro dany jazyk a prezentujeme algoritmy pro jejich konstrukce. Osvétlime
Schiitzenbergerovu vétu : pravé star-free jazyky (tj. realizace zobecnénych regularnich vyrazii bez * ) maji aperiodicky
syntakticky monoid. Podame nékolik variant Eilenbergovy véty : jisté tfidy jazykd odpovidaji jistym tfidam algebraickych
struktur. Pokud to dovoli ¢as vSimneme si tzv. univerzalniho automatu daného jazyka, jeho konstrukce a jeho vyuziti pfi
minimalizaci kone¢nych nedeterministickych automati. Vse se budeme snaZzit demonstrovat na pfikladech.

30.6.2004

Joseph J. Kohn
Princeton, U.S.A.

Hypoellipticity with loss of
derivatives

No abstract

5.5.2004

Jan Maly
Univerzita
MFF

Karlova,

Jakobiany a slaba konver-
gence

Jediné nelinearni funkce gradientu spojité vzhledem ke slabé konvergenci jsou minory Jacobiho matice a jejich linedrni
konbinace. Spojitost ovSem zavisi na druhu slabé konvergence. Pro riizné parametry slabé konvergence sledujeme chovani
slabé konvergentnich posloupnosti funkci a posloupnosti jejich jakobianl. Vysledky byly dosazeny ve spolupraci s |.
Fonseca a G. Leoni (USA).

14.4.2004

John Stalker
Princeton, U.S.A.

Some Special Solutions in
General Relativity

| will begin with a brief introduction to General Relativity and describe the Cauchy problem for the vacuum Einstein
Equations. | will then describe the geometry of the simplest nontrivial example, the Schwarzschild solution. Finally | will
discuss some rotational symmetric solutions with electromagnetic and scalar radiation fields.
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Date Speaker Title of the lecture Abstract of the lecture

24.3.2004  Petr Lansky Kladna dloha Sumu v Obecné chapanipojmu "Sum”je patrné zaloZené na zkuSenosti s poslechem rozhlasu a jinych technickych zafizeni uréenych
FgU AV CR, Praha, prenosu informace k reprodukci zvuku. Odtud pak vyplyva tporné snaha o potladeni $umu ve viech zpiisobech komunikace, nebot zakladni
a PFF MU, Brno tezi je, ze s rostoucim Sumem klesd kvalita prenosu informace. Tento intuitivni pohled ma formaélni paralelu v teorii

informace. Vysledky dosazené pti matematickém modelovani neuronové aktivity mohou vést k alternativnimu pohledu.
Zde |ze nalézt situace, kdy signal mize byt zesilen Sumem a kdy Sum prispiva ke kvalité prenosu signalu. Kolokvium bude
obsahovat velmi kratky tvod do fyziologie nervové buriky, Zadné pfedbézné znalosti v tomto sméru nejsou predpokladany.
Dale budou uvedeny zdkladni modely neuronové aktivity, které jsou zalozeny na obycejnych diferencidlnich rovnicich a
teorii stochastickych procesii. Z téchto model pak vyplyne jiny pohled na problematiku prenosu informace.

15.1.2004  A. Rod Gover The de Rham complex and The de Rham complex gives one of the most fundamental connections between local differential information and global
University of Auc- conformal geometry topological information. A conformal manifold is a manifold equipped with a notion of angle but not length. It turns out
kland that on such structures there are new elliptic complexes involving differential forms that provide new links between local

and global information. In this elementary exposition the ideas concerned will be sketched.

10.12.2003  Michael G. Smoothing and Penalization For almost fifteen years smoothing techniques are playing an important role in biostatistics. The reason is clear: relati-
Schimek in Biostatistics onships between variables are often quite complicated and the usual error assumptions do not necessarily hold. More
Karl-Franzens- recently, penalized methods seem to gain importance in this area of application, especially in connection with genomic
University Graz research. There are numerous classification task characterized by far more variables than cases, exactly the other way

round as assumed for conventional statistical methods. In this talk smoothing and penalization are motivated. Further
their formal connections are discussed. Finally two typical bioscience applications - one making use of generalized additive
models (in medical imaging) and the other making use of penalized logistic regression (in gene expression analysis) - are
presented.

19.10.2003  Jozef Gruska Quantum information pro- Various interesting/important results have recently emerged that demonstrate that there is a large variety of (surprisingly)
Fl, Masarykova Uni- cessing primitives simple and very different quantum primitives that are universal, in some reasonable sense, for quantum information
verzita processing. On one side, this increases a chance that soon some technology emerges that will allow to realize powerful

quantum processors. On the other side, the existence of such a variety of universal quantum information primitives give
rise to many interesting theoretical problems that require advance mathematical tools to be dealt with. In the talk | will
give an overview of the recent developments concerning quantum information processing primitives. Moreover, | will also
give a brief general overview of the current developments in quantum information processing and of the main quantum
information processing challenges that are challenges also for mathematics and mathematicians.

29.10.2003  Alois Kufner Hardyho nerovnost a jeji No abstract
Matematicky stav aplikace
AVCR, Praha

15.10.2003  Josef Janyska Bandly, konexe a zobecnéné Redukeni véty pro klasickou (linedrni, symetrickou) konexi na varieté jsou vyznamné véty teorie konexi staré vice nez
Masarykova univer- redukcni véty 100 let. V prednasce podam formulaci téchto vét v jazyce moderni diferencidlni geometrie a jejich zobecnéni pro obecné
zita linedrni konexe. Soulasti prednasky bude stru¢né vysvétleni pojmu bandl (vektorovy, hlavni, pfirozeny) a konexe (klasicka,

hlavni, obecn3).

26.6.2003  Gerd Schmalz Non-linearizable CR- Téma na pomezi komplexni analyzy, teorie funkci, diferencidlni geometrie a Lieovské teorie.

University Bonn automorhpisms and Shear-
invariant ODE’s
21.5.2003  Jaroslav Jaros Dusledky zpozdeni (v dife- Cielom prednasky je prezentovat zakladne vysledky teorie oscilacie rieseni linearnych funkcionalnych diferencialnych

MFF, Univerzita
Komenského, Brati-
slava

rencialnich rovnicich)

rovnic prveho radu, popisat metody, ktorymi boli tieto vysledky dosiahnute a naznacit smer, ktorym sa ubera vyvoj v
tejto oblasti.

10



Date Speaker Title of the lecture Abstract of the lecture

23.42003 T. Beke Fibrations of simplicial sets  Simplicial sets were introduced by Samuel Eilenberg in the 50's. They retain the good geometric properties of simplicial

Michigan University complexes, but form a much better category. Kan, also in the 50’s, developed a purely algebraic-combinatorial theory
of homotopy for simplicial sets, which Quillen axiomatized via his notion of "model category”. One of the distinguished
classes of morphisms in a model category are the fibrations. For a long time, no one seemed to think that there is any
other choice for the fibrations that what Kan and Quillen defined them to be. Recently | proved that there are infinitely
many possibilities, reflecting many ways to think about the discrete version of homotopy. The subject turns out to be
surprisingly combinatorial, with connections to iterated simplicial subdivisions, graphs, and conditions on categories (or
monoids) that generalize the Ore conditions.

3.4.2003 Werner Kuich Semirings: A Basis for a In this lecture we report on generalizations of some results on regular and context - free languages, and finite and
Technische Universi- Mathematical Automata pushdown automata. These generalizations are achieved by an algebraic treatment using semirings, formal power series,
taet Wien and Language Theory fixpoint theory and matrices.

29.1.2003  Francis Borceux The Galois theory of rings no abstract

11.12.2002  Arkadij Onishchik  Non-abelian cohomology An algebraic machinery allowing to deal with the non-abelian 1-cohomology of different kinds, based on a general
Moscow, Wien definition of the non-abelian cochain complex, will be exposed. Applications to classification of algebraic, geometric and
analytic structures will be given.
20.10.2002  Josef Stépan Stochastické diferencialni Bude analyzovana stochastickéd rovnice dX (t) = Xb(X)dt + Xsigma(X)dW (¢) a diskutovan jeji vyznam z hlediska
MFF UK, Praha rovnice a finanéni matema- finanéni matematiky.
tika
30.10.2002  Palo Quittner Globalna  existencia vs. Viaceré matematické modely v chémii a biolégii ved( k parabolickym dlohdm, v ktorych okrem linedrnej difiizie vystupuje
Bratislava blow-up rieSeni nelinearnych nelinedrny reakiny €len. Ten moze sposobit expléziu (blow-up) rieSenia. Existencia explodujdcich rieSeni a podrobny
parabolickych dloh popis tohto javu (rychlost explézie, profil rieSenia v ¢ase explézie, sposob prechodu od globalnych rieSeni k explodujicim
rieSeniam) patria k najCastejSie studovanym otdzkam v tejto oblasti. V prednaske budd uvedené otizky vysvetlené na
jednoduchej modelovej dloh
16.10.2002  Christopher J. A Matter of Choice In this lecture, | shall review the advances made over the last thirty years in developing constructive equivalents of
Mulvey mathematics which classically require the Axiom of Choice. The motivation for doing this is mathematical, rather than
University of Sussex logical or philosophical, stemming from the need to consider such questions as continuity in parameters or equivariance
with respect to an action. The achievements exceed those even remotely considered possible at the outset, leading to a
feeling that the role of the Axiom of Choice is more motivational than critical, in a sense making its use more a matter of
choice. The implications become interesting as one considers their extensions to non-commutative mathematics, leading
to insights into the foundations of quantum mechanics, and of computer science. More immediately, the techniques
developed allow one to develop non-commutative extensions of results known presently only in the commutative case.

15.5.2002  Jifi Rosicky Akcesibilni kategorie a injek- Budou predstaveny akcesibilni kategorie a jejich vyuziti v algebre, teorii modell a algebraické topologii. Hlavni pozornost
UMS P# MU tivita bude vénovana injektivnim objektim. Nejsou predpokladany zadné predbézné znalosti.

17.4.2002 Milan Kucera Vznik prostorovych struk- Budou uvazovany jednoduche systemy reakce-difuze, u nichz dochazi vlivem difuze ke ztrate stability stacionarniho

Matematicky dstav
AV CR, Praha

tur a systémy reakce-difuze
s nestandardnimi okrajovymi
podminkami

prostorove homogenniho reseni ("diffusion driven instability”) a k bifurkaci stacionarnich prostorove nehomogennich
reseni ("spatial patterns”). V aplikacich na modely v prirodnich vedach (biologie, ekologie) tento jev odpovida vzniku
prostorovych struktur. Bude vysvetlen vliv nestandardnich okrajovych podminek na zmineny efekt.
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3.4.2002 Jaroslav Nesetril Usporadani kone¢nych mo- V pfednisce uvedeme pozoruhodné vlastnosti (hustota, universalita, dudlni véty) spoletného uspofadani indukovaného
MFF UK, Praha deli pomoci homomorfismii  pomoci koneénych relaénich struktur (nap¥.grafu) a existence homomorfismu. Pfednaska nevyzaduje zadné (nebo skoro
74dné) predbézné znalosti.

12.12.2001  John Hubbuck The conjecture of Ganea on  The calculation of homotopy classes of maps between two spaces X and Y denoted by [X.Y] is at the heart of algebraic
University of Aber- Co-H-spaces topology, where here we preserve a base point. To describe such a set one tries to attach to it a natural algebraic
deen, Scotland structure. Two classical examples arising in this way are cohomology groups and the classical Hurewicz homotopy

groups. The cohomology group structure arises because the cohomology of a space Z is the same as [Z, Y] for a suitable
Hopf-space Y. A Hopf space is a space with a continuous multiplication; the standard examples are topological groups or
loop spaces. With a little homotopy associativity associated with the multiplication one always obtains a group, without
this associativity, an algebraic loop. The dual of a Hopf space is a co-Hopf-space, a space with a co-multiplication. A
suspended space X is the most natural example. Again with a degree of associativity on the co-multiplication [X, Z] is
a group and provided X is simply connected it is always an algebraic loop. The Ganea conjecture of 1972 concerned the
nature of the space of a (non-simply-connected) co-H-space. Over a decade later it was shown by Hilton, Mislin and
Roitberg that the conjecture was in essence the same as asking if [X, Z] always had an algebraic loop structure when
X was a co-Hopf-space. In 2001 Norio Iwase published a paper showing that the answer was "no".In this talk | hope to
outline the background to the Ganea conjecture and mention more recent joint work with Norio lwase in establishing
where the conjecture is true.

31.10.2001  Michal Lenc Matematika na Ustavu teo- no abstract
Fyzikalni sekce PrF retické fyziky
MU

10.10.2001  Lubomir Kubacek  Optimalni navrhovani expe- no abstract
Prf Olomouc rimentu v praxi

23.5.2001  Ivan Kolar Nékolik obecnych pohledii no abstract
UMS PH MU na diferencialni geometrii

16.5.2001 Friedrich Haslinger The canonical solution ope- no abstract
Universitaet Wien rator to d-bar

25.4.2001  Pavel Drabek Nelinearni  rezonance a no abstract
Plzen Fudikovo spektrum

4.4.2001 Jifi Mocko¥ Usporadané grupy s teorii di- no abstract
Ostravska universita  visort

14.3.2001  Jana Jureckova Regresni poradové skéry a no abstract
Universita Karlova, jejich aplikace
MFF

28.2.2001  Josef Teichmann HJM-dynamics and Diffe- no abstract

Technische Universi-
taet Wien, Rakousko

rential Geometry
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13.12.2000  M.Feistauer Teorie a algoritmy pro feSeni Prednaska je venovana reseni vazkeho stlacitelneho proudeni. Po formulaci problemu jsou strucne charakterizovany
Universita Karlova, stlaCitelného proudéni teoreticke vysledky tykajici se existence a jednoznacnosti reseni. Numericke reseni je realizovano pomoci kombinace
MFF metody konecnych objemu a metody konecnych prvku. Odvozeni a analyza teto metody jsou ilustrovany na priklade
zjednoduseneho problemu pro skalarni nelinearni konvektivne - difuzni rovnici. V zaveru bude venovana pozornost aplikaci
teto metody na reseni vazkeho stlacitelneho proudeni. Budou prezentovany nektere vysledky reseni technicky dulezitych
komplikovanych problemu.
29.11.2000 Adam Harris Some remarks on the topo- A complex variety is a space which can be described locally as the vanishing set of one or more analytic functions
Melbourne logy and geometry of com- of "several”(that is, two or more) complex variables. Depending on these chosen functions, it is very often the case
plex singularities that the vanishing set is not everywhere smooth, and that certain isolated points may be twisted or "singular”. The
neighbourhood of such points typically has a very interesting topology. In this talk we will survey some classical results
about the fundamental group of isolated singularities, due to J. Milnor and D. Mumford among others. In the second
part we will outline some more recent connections with complex differential geometry.
8.11.2000  Karl Dilcher Wieferich primes and Fer- In this survey of recent and ongoing computational and theoretical work | will report on the following interrelated topics:
Canada mat numbers: Computati- ] i o ] )
ons and generalizations 1. computational efforts to find new Wieferich and Wilson primes,
2. theoretical and computational results on Fermat and Wilson quotients for composite moduli,
3. the search for new factors of Fermat numbers, and (4) factors of generalized Fermat numbers.
The talk is partly based on various joint papers with T. Agoh, R. Brent, R. Crandall, C. van Halewyn, C. Pomerance,
and L. Skula.
18.10.2000  Jifi Andél Nelinearni modely ¢asovych Nejprve bude pojedndno o souvislosti modell ¢asovych ¥ad s regresnimi modely. Déle budou zminény aplikacni i mate-
Univerzita Karlova, tad s aditivnim Sumem matické rozdily mezi linedrnimi a nelinearnimi modely ¢asovych fad. Na prikladech nelinearnich autoregresnich modeld s
MFF aditivnim sumem budou porovnany vlastnosti tzv. naivni extrapolace a nejlepsi extrapolace ve smyslu stfedni ¢tvercové od-
chylky véetné jejich limitniho chovani. Bude ukazano, ze v béznych modelech rozdily mezi obéma extrapolacemi nebyvaji
velké. Naproti tomu Ize zkonstruovat modely, kde rozdil mezi obema extrapolacemi je vétsi nez libovolné predem dané
kladné Cislo.
Pozornost bude vénovana i otazce, zda pro konstrukci predpovédi v téchto nelinearnich modelech je podstatny predpoklad,
ze proces je striktne stacionarni. Pro nekteré nelinedrni modely budou odvozeny explicitni vzorce pro nejlepsi extrapolaci.
Daéle budou zminény metody pouzivané pro vypocet staciondrni hustoty u stacionarnich modelld. Bude ukazano, ze v
pripadé linearnich autoregresnich modelll Ize vypocet stacionarni hustoty zalozit na Banachové vété o pevném bodé v
kontraktivnim zobrazeni. U nelinearnich modeli jde o otevieny problém, ktery je velmi obtizny i z numerického hlediska.
4.10.2000  Ivan Netuka Teorie potencialu V prednasce budou pfipomenuty zakladni pojmy a problémy teorie potencidlu a naznadena mnohostranna tvar této
UK matematické discipliny.
20.9.2000  Rainer Vogt Brave new algebra "Brave New Algebra”is a catchphrase introduced by Waldhausen for algebraic structures in topology. The lecture will
Germany provide an introduction to this topic.
17.5.2000  Boris Doubrov Contact geometry of ordi- The talk will be devoted to Cartan connections associated with systems of ODE'’s, their invariants and applications to

Brusel

nary differential equations

the equivalence problem and the inverse problem of variational calculus.
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26.4.2000

Jiti Vanzura
Brno-Praha-
Olomouc

Nekomutativni geometrie

Na zacatku pripomeneme jednoduchym zpusobem definici tenzoroveho soucinu dvou (nebo i vice) vektorovych prostoru
a uvedeme jeho zakladni vlastnosti. Potom ukazeme jak muze byt topologicky prostor (resp. plocha libovolne dimenze)
X charakterizovan(a) pomoci okruhu spojitych (resp. diferencovatelnych) funkci na X. Ukazeme na dvou elementarnich
prikladech, ze zakladni uvahy diferencialni geometrie Ize zobecnit na nekomutativni prostory, tj. prostory k nimz je pri-
razen "okruh funkci”, ale ktere nemaji zadne body (coz jak se zda nevadi ani jim ani nam). Uvidime, ze tato zobecneni
jsou nekdy velmi uzitecna, ale jindy nam nedaji nic. Uvedeme definici velmi popularniho objektu - kvantove grupy - a
kratce se zminime o jeho fyzikalni motivaci.

Bude uveden klasicky priklad kvantove grupy vznikle deformaci grupy SL2(C) (coz je oznaceni pro grupu komplexnich ma-
tic typu (2, 2) s determinantem rovnym 1). Dalsi priklady budou incidencni kvantova grupa prirazena castecne usporadane
mnozine a kvantove grupy prirozene vznikajici v algebraicke topologii. Budeme pokracovat informaci o vztahu kvantovych
grup a reprezentaci "grup copu”(= braid group) a o vyznamu kvantovych grup pro topologii 3-dimenzionalnich ploch.
(Zbude-li cas Ize hovorit napr. tez o aplikacich nekomutativni geometrie v teorii foliaci.)

5.4.2000

Jii Kad ourek
UMS P MU

Variety aperiodickych
pologrup blizkych idempo-
tentnim pologrupam

Variety, neboli ekvaciondlni tfidy pologrup jsou tfidy definované mnozinami identit. Pfirozenym problémem je otazka
ekvacionalni klasifikace pologrup, tedy otazka popisu svazu vsech variet pologrup. Realnéjsim cilem vzhledem k obtiZnosti
tohoto problému je ovSem snaha (plné popsat svazy vSech podvariet alespon nékterych dilezitych variet nachazejicich
se vespod svazu vSech variet pologrup. Vyznaénym a v mnoha ohledech ojedinélym vysledkem v tomto sméru je tplny
popis svazu vSech variet idempotentnich pologrup nalezeny nezavisle na sobé nékolika autory pocatkem 70. let. Je
pochopitelné Usili rozsifit tento poznatek na vétsi variety viic¢i varietdm idempotentnich pologrup a ziskat tak podobné
teorie variet Uplné regularnich pologrup, tedy pologrup, jeZ jsou sjednocenimi grup. Vysledky této teorie podstatnym
zplsobem zobecnuji zminény vysledek o varietach idempotentnich pologrup. Avizovana pfednaska bude ovsem vénovana
otazkam rozsireni uvedeného zakladniho vysledku jinym smérem, ktery jde jiz mimo ramec regularnich pologrup, avsak
oproti predchozimu zobecnéni dosud setrvava uvniti tridy vsech aperiodickych pologrup. Takové pologrupy neobsahuji
Zadné netrivialni podgrupy. Budou naznaceny nékteré moznosti a také meze takovychto snah.

15.3.2000

Jan Trlifaj
Praha

Obaly a pokryti v teorii mo-
duld

Teorie modull se stala modernim ramcem pro nékolik vyznamnych oblasti matematiky. Lze v ni formulovat teorii re-
prezentaci grup, linearnich reprezentaci grafii, D-moduli aj. Kromé partikularniho p¥ipadu okruhl kone¢ného typu vsak
obecné neni k dispozici popis vSech modulti nad danym okruhem. Moduly je ale moZné charakterizovat nepf¥imo, pomoci
aproximaci, tzv. oball a pokryti moduldi. Pfednaska bude vénovana obecnym aspektiim této teorie a nedavno objevenym
metodam.

23.2.2000

Alexander
Lomtatidze
Brno

Kvalitativni teorie ODR

Kvalitativni teorie ODR vznikla na pfelomu 19. a 20. stoleti. Jeji zakladni myslenky se objevily v pracich H. Poincarého
a A. M. Ljapunova. Rychly rozvoj teoretické fyziky ve 20. stoleti zpisobil téz rozvoj kvalitativni teorie ODR. V soulasné
dobé je to jiz dobte vybudovana a pevné zformovana teorie s vlastni problematikou vnitfniho rozvoje. V této prednasce
na pfikladech z teorie okrajovych tloh a asymptotické teorie ODR budou popsiny metody charakteristické pro celou
kvalitativni teorii ODR.

8.12.1999

J/an Paseka
UMS PH MU

Dilatacni teorémy v Hilber-
tovych prostorech a sup-
polosvazech s dualitou

V prednésce se pokusim ukéazat, jak studium operatori na Hilbertovych prostorech, zejména ta skutecnost, ze kazda
kontrakce na Hilbertové prostoru ma unitarni dilataci, odpovidad studiu suprema-zachovavajicich operatorii na sup-
polosvazech s dualitou. Zaroven poukazi na souvislost s teorii Hilbertovych prostorii generovanych ¢asovymi fadami,
resp. autoreprodukénich Hilbertovych prostord uréenych pozitivné definitni funkci. Jednoduchou aplikaci vySe uvedeného
Ize ukazat, Ze pro kazdy suprema-zachovavajici operator na sup-polosvazu s dualitou existuje jeho unitarni dilatace.

17.11.1999

Radan Kucera
UMS PH MU

Grupa t¥id ideala

V prednésce vylozim, jak teorie Cisel YesSi problém nejednoznacného rozkladu na prvocinitele v okruzich celych Cisel téles
algebraickych &isel zavedenim grupy tfid idedld. Chci také ukazat nékteré aplikace, napfiklad souvislost s vyjadfovanim
prvocisel kvadratickymi formami.
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27.10.1999

Ondfej Dosly
UMS P#H MU

Oscila¢ni teorie dife-
rencialnich a diferencnich
rovnic — spojité versus
diskrétni

V oscilaéni teorii samoadjungovanych rovnic 2. ¥adu (r(¢)z')" + p(t)x = 0, r(t) > 0 hraji dileZitou roli trigonometrické
funkce, nebot Yedeni t&chto rovnic se chovaji v podstaté jako funkce sinus a kosinus. Cilem prednagky je pfipomenout pro¢
tomu tak je a ukdzat, Zze podobny pfistup lze pouZit i p¥i studiu oscilatnich vlastnosti diferenénich rovnic A(rpAxy) +
PeZr+1 = 0,7, # 0. Zejména bude ukéazano, ze kvalitativni teorie diferenénich rovnic se v mnohych rysech podoba teorii
diferencialnich rovnic. Dale bude diskutovano pouziti ‘trigonometrickych’ metod pfi studiu vlastnosti feSeni obecngjsich
rovnic a systémi.

6.10.1999

Martin Cadek
UMS PH MU

Jemny Gvod do algebraické
topologie

V prednasce se pokusim odpovédét na otazky, ¢im se algebraicka topologie zabyva a jaké pouzivd metody. Zminim se o
nékterych zakladnich pojmech, které predstavim jako Cerné skrinky s jistymi vlastnostmi, a ukazu jejich pouziti pri reseni
nékolika problém.
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