Master degree 2, Mathematics & Applications
MASC
(Modelling & Analysis of Complex Systems)

Computational modelling of complex systems

Learning Objectives:
Complex systems are characterized by specific properties and lean on transverse concepts in
the various sciences. We shall study in this course, how it is possible to model them, allowing
these properties to be expressed through simulations, via algorithms and computer programs.
Various formalisms will be considered to propose formal reconstructions of these systems and
their properties. We shall be interested in particular in the mutual impacts between their
topology and their dynamics, so allowing revealing measurement or controlling tools. Each of
the used formalisms will be illustrated by concrete application cases. The platform Netlogo
will be studied and used to implement simulations clarifying the theoretical concepts
Prerequisites:
EDO, Graphs and interaction networks courses of Master-1 degree
Detailed Description of the Course:
•
•
•
•
•
•

Context and concepts of the natural and artificial complex systems and their modelling;
Cellular Automata and applications;
Individual-based modelling; Multiagent Systems ; Swarm Intelligence
Models coupling, hybrid models (equation-based and agent-based);
Complex networks modelling: topology, measures and dynamics;
Netlogo platform in practice; implementation of the presented models.
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