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MARS - Models, Algorithms, Computers
and Systems

Modern high tech research in science and technology re-
quires to a great extent an interdisciplinary approach.
This applies particularly to wide areas of the methodologi-
cal sciences mathematics and informatics, where generally
one or more aspects of a chain of consecutive closely inter-
locked fields of research are considered. These start with a
mathematical model, continue with algorithmic problems
and finally cover aspects of the implementation on com-
puters or high performance computing environments and
therefore also issues on the efficiency of computer sys-
tems.

MARS is a doctoral programme at the Doctorate School
PLUS (DSP Programme), which is ogranized by the de-
partments of mathematics and computer sciences of the
University of Salzburg. Its objective is to educate doc-
toral students in the research fields models, algorithms,
computers and systems and also to achieve new insights
and research findings especially with regard to the inter-
dependency of these fields of research. The focus will be
on important topics relevant for the Salzburg research si-
te. MARS fields of research (see below) form particularly
from a methodological point a cohesive and closely linked
line of research and cover a wide spectrum of scientific
interests. The members of the support team from the de-
partments of mathematics and computer science are wi-
thout exception methodical and due to their fundamental
formal science approach are able to work closely together
on the research proposal of the doctoral programme.

Joint activities constitute the structured doctoral program
in MARS. These include seminars with external guest
speakers, one day workshops with external guests and
multi day retreats away from the university, as well as
summer schools on the topics of MARS. The kick-off-
meeting is the first event and will provide information
about the aims, organization and contents of the docto-
rate school (DSP) and provide an overview of the research
fields and theses of the supervisors and doctoral students
involved.

MARS Models. The focus is on two model classes: ana-
lytical models, which are described by partial differen-
tial equations and the problems of variational calculus
or its discretization in terms of the numerical soluti-
on process, and discrete models, which are presented
in form of graphs, algebraic structures or difference
equations.

MARS Algorithms. The investigation of numerical al-
gorithms for the solution of discretization of partial
differential equations, and algorithms for the solution
of discrete and integer problems, in particular algo-
rithms for large parallel and distributed dynamic sys-
tems.

MARS Computers. The main focus is on strategies for
the parallel implementation of algorithms on modern
computers or high performance computing environ-
ments, in particular on the systems set up for the
Salzburg University computing environment Hochleis-
tungsrechnen PLUS.

MARS Systems. The aim in the MARS systems field
of research is to implement scalability regarding typi-
cal MARS specific applications from MARS models,
MARS computers and MARS algorithms for increa-
singly powerful hardware.

Program

15:00-15:10 Introduction

MARS - Models, Algorithms, Computers and Sys-
tems. Univ.-Prof. Dr. Andreas Schroder

15:10-16:00 Research fields of the associated supervisors

Partial differential equations and calculus of variati-
on. Univ.-Prof. Dr. Verena Bogelein

Diophantine analysis
Univ.-Prof. Dr. Clemens Fuchs

Discrete mathematics and metric number theory
Ao.Univ.-Prof. Dr. Peter Hellekalek

Diophantine equations and algebraic number theory
Ass.-Prof. Dr. Volker Ziegler

Numerical methods for partial differential equations
Univ.-Prof. Dr. Andreas Schroder

Parallel and distributed algorithms
Univ.-Prof. Dr. Robert Elsasser

Coalgebras, Probabilistic Systems, Concurrency Se-
mantics. Ass.-Prof. Dr. Ana Sokolova

Data-centric applications in database and informati-
on systems. Univ.-Prof. Dr. Nikolaus Augsten

16:00-16:15 Break
16:15-17:40 Theses topics

Doubly nonlinear parabolic equations with measure
data. Stefan Sturm, MSc

Composition of polynomials, lacunarity and linear re-
currences. Mag. Christina Karolus, MSc

Number-theoretic problems in cryptographic appli-
cations. Markus Hittmeir, MSc

Diophantine problems related to linear recurrences
Dipl.-Ing. Christoph Hutle

Error control and adaptivity for fictitious domain me-
thods. Dipl.-Ing. Paolo Di Stolfo

Numerical methods for variational inequalities and
coupled systems. Dipl.-Math. Gregor Milicic

Non-conforming hp-finite element methods for va-
riational equation and inequalities
Dipl.-Math. Jan Petsche

Analysis and modelling of real networks
Andreas Bilke, MSc

Algorithms for (convex) behavioural semantics of
probabilistic systems. Dipl.-Ing. Sebastian Arming

Multicore-scalable parallelization of tree edit distan-
ce on shared memory machines
Alireza Abyaneh, MSc

Performance analysis of concurrent memory mana-
gement systems. Ouafae Lachhab, MSc

17:40-17:45 Closing discussion



