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INTERNATIONAL MASTER SEMESTER

This programme is a new initiative of the MRI.
The aims are similar to those of the Master Class,
the main difference being that the International
Master Semester is shorter and more intensive.
In this way the Master Semester is more suitable
as an activity complementary to ongoing studies
at the home university.

The final date for applications to the International
Master Semester 2009 is September 15th, 2008.
Applications and the necessary documents must
have been received by the MRI secretariat by this
date. Candidates will be selected on the basis

of previous academic achievement and refer-
ences from the home university. Admission and
tuition fees together for the International Master
Semester is 908 euro. Living expenses in the
Netherlands will cost participants approximately
850 — 1000 euro, including residence and insur-

ance. In addition to the cost of travel to and from
The Netherlands, an extra amount of 300 euro
will be needed to cover travel expenses in The
Netherlands to and from the locations of supple-
mental educational activities. Participants need-
ing financial support are encouraged to approach
potential sponsors individually, through their
own universities or international institutions, for
example. In a few cases, the MRl may be able to
help with applications for a stipend. The MRI also
offers a limited number of stipends of its own.




MASTER CLASS 2008 / 2009

ASPECTS OF CALABI-
YAU GEOMETRIES

The name Calabi-Yau manifold refers to the
solution by S-T. Yau in 1977 of a conjecture of

E. Calabi. The result describes one aspect of these
remarkable geometric objects. The objects them-
selves, however, can be looked upon from many
different view-points and for some the origins go
back long before CY. Those of complex dimension
1 are elliptic curves and have been studied since
the 18th century. Those of complex dimension

2 are K3-surfaces, which appeared in the 19th cen-
tury as Kummer surfaces. Calabi-Yau threefolds
did not attract much interest until in the 1980’s
when physicists realized that these could be used
to bridge the gap between the 10 real dimensions
needed for string theory and the 4-dimensional
space-time we live in. Since then there has been
an explosive growth of our understanding of
Calabi-Yau threefolds, thanks to the joint research
activities of many physicists and mathematicians.

In this Master Class we want to look at Calabi-Yau
manifolds from a number of different view-points.
The course on Elliptic Curves will present the
classical theory of complex elliptic curves and
their moduli. The courses on Toric Geometry,
Riemannian Geometry, Hodge Theory and Special
Lagrangian Fibrations will present different geo-
metric scenarios, starting with general structure
and focusing later on particularities of Calabi-Yau
manifolds. The course on Frobenius Manifolds
and Gromov-Witten Invariants deals with the
geometry of moduli spaces of Calabi-Yau mani-
folds. In the two seminars students and guest
speakers will discuss the connections between
the ways in which Calabi-Yau manifolds appear

in thelecture series as well as new developments
in this fast growing field.

This Master Class is affiliated to the research
cluster GQT (Geometry and Quantum Theory)
between the University of Amsterdam, the
University of Utrecht and the Radboud University
Nijmegen, which is supported by NWO
(Netherlands Organisation of Scientific Research).

The Master Class runs from September 1st, 2008
until June 30th, 2009

For more information see: http://www.math.uu.nl/
people/stien/mc2008-2009.html

FIRST SEMESTER

Elliptic Curves and their moduli
lecturer: G. Cornelissen (Utrecht)
> Toric Geometry
lecturer: J. Stienstra (Utrecht)
> Riemannian Geometry
lecturers: E. van den Ban,
S.Vandoren (Utrecht)
> Hodge Theory
lecturer: J. Steenbrink (RU Nijmegen)

SECOND SEMESTER

Frobenius Manifolds and
Gromov-Witten invariants
lecturer: E. Looijenga (Utrecht)

> Special Langrangian Fibrations on
Calabi-Yau Varieties lecturers: t.b.a

> Seminar on Calabi-Yau
varieties (guest speakers and students)

> Seminar on Mirror Symmetry

(guest speakers and students)
PREREQUISITES

Applicants should have completed at least three
years of undergraduate studies in pure math-
ematics or theoretical and mathematical physics
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until June 30th, 2009

For more information see: http://homepages.cwi.
nl/~doelman/mc2008-2009.html

FIRST SEMESTER

Partial Differential Equations
lecturer: R. van der Vorst (VU Amsterdam)
> Conservative Dynamical Systems
lecturers: H. Broer (Groningen),
H.Hanssmann (Utrecht)
> Asymptotic Analysis and Bifurcation Theory
lecturers: A. J. Homburg (U Amsterdam),
J. Rademacher (CWI Amsterdam),
V. Rottschafer (Leiden)
> Neural Networks
lecturers: A. Doelman (CWI/U Amsterdam),
S. A. van Gils (Twente), G. M. Hek
(U Amsterdam)

SECOND SEMESTER

Geometric Mechanics
lecturers: H. Hanssmann (Utrecht), B. Rink
(VU Amsterdam), H. Waalkens (Groningen)
> Advanced Dynamical Systems:
Ergodicity & Stochasticity
lecturers: D. Crommelin (CWI, Amsterdam),
A.J. Homburg (U Amsterdam),
C. Kuelske (Groningen)
> Advanced PDE’s
lecturers: J. B. van den Berg (VU Amsterdam),
J. Hulshof (VU Amsterdam), M. A. Peletier
(Eindhoven)
> Seminar
Lecturers: H. Broer (Groningen), A. Doelman
(CWI/U Amsterdam), H. Hanssmann (Utrecht),
V. Rottschafer (Leiden)

PREREQUISITES

Applicants should have completed at least three
years of undergraduate studies in pure math-
ematics or theoretical and mathematical physics.




MRI INTERNATIONAL MASTER SEMESTER 2009

GEOMETRY IN THE
SCIENCES

Non-trivial techniques from Geometry and
Topology are frequently applied in disciplines
like Physics, Astrophysics, Computer Vision and
Shape Analysis, Computer Graphics, Geometric
Modeling, Bio-molecular Modeling and Robotics.
Issues here are modeling phenomena in nature
at very small or very large scale, modeling geo-
metric objects or the extraction and reconstruc-
tion of such objects from large data sets. Objects
are subject to motion and deformation in which
not only their geometry, but also their topology
can change.

A key role is played by concepts and results from
Differential Geometry (like curvature in General
Relativity), from Differential Topology (like

Morse Theory in the evolution of shapes), from
Singularity Theory (e.g., for the description of the
Medial Axis and other skeletal structures), from
Homology Theory (e.g., for the computation of
Betti numbers for the classification of objects and
patterns in spatial data), and from Mechanics and
kinematics (e.g., for modeling and planning of
motion and deformation). More and more, these
topics are subject of multidisciplinary research,
in which input from mathematics is steadily
becoming more important.

The International Master Semester runs from
February 1st, 2009 until May 31st, 2009.

For more information see: http://www.cs.rug.
nl/~gert/mri/

PREREQUISITES

Linear Algebra, Introduction to Differential
Manifolds, Ordinary Differential Equations,
Basic Topology, Basic Algebra.

COURSES

Geometry and Physics

Lecturer: H.W. Broer

> Singularity Theory and its Applications
Lecturer: D. Siersma

> Discrete and Computational Geometry

Lecturers: G. Vegter, M. de Berg

Student Seminar Various speakers
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Javier Fernandez de Bobadilla de Olazabal
(Spain), participant in the 1996-1997 Master
Class, former PhD student in Nijmegen/Utrecht,
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Prof. dr. D. Siersma, director of the MRI.
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APPLICATION DEADLINES

MASTER CLASS: DECEMBER 1, 2007 Applications for the Master Class and
the International Master Semester

MASTER SEMESTER: SEPTEMBER 15,2008 should be sent to

To apply for the Master Class or International Jean Arthur & Hans Gooszen
Master Semester send the following documents Utrecht University
to the secretariat of the MRI: P.O. Box 80010
3508 TA Utrecht
The Netherlands
curriculum vitae (including the following email mri@math.uu.nl
details: first name, surname, date of birth, tel +31-30-2531472
nationality, address, postal code, city, country, fax +31-30-2518394
phone number, fax, email address)
MRI website http://mri.math.uu.nl
> academic record: list of subjects/classes/marks
taken at university, subjects for degree
examination, photocopy of diploma
(if available).

> recommendations from members of
the academic staff of the home university

(at least one)

a summary of financial circumstances.
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