
Internship for Master 2 in Applied Mathematics

Spectral Graph Theory

and High Performance Computing

Context Spectral Graph Theory is a developing field with many applications through sociol-
ogy, chemistry, biology, electrical engineering, computer science, topology and social networks
such as Facebook or LinkedIn. Network science studies the mathematical structure of the graphs
that arise in these diverse fields, and the design, analysis, and applications of algorithms that
compute with and on them, see e.g. [4] or [3]. For now days large graphs as the ones from social
networks, memory requirements and computational times have become an issue.

Objective The objective of this project is to compare preconditioning techniques used for
linear systems arising in graph theory [1]. An emphasis will be put on domain decomposition
methods which are natural parallel hybrid solvers [2] and which have been seldom used yet for
these problems. These methods are naturally parallel and adapted to distributed data storage.

Candidate profile The candidate should have a good knowledge of parallel programming
experience or of graph theory.

Practical information:
Location : Laboratoire J.L. Lions, University of Paris 6
Duration : 5 months

Contact :
Frédéric Nataf, Senior Scientist
Laboratoire J.L. Lions
E-mail: nataf@ljll.math.upmc.fr
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