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Abstract: Present day science is primarily concerned with complexity and complex systems. Indeed, it has been realized that further progress in the understanding of real world phenomena requires a proper account of the effects of cooperation among the, typically many, components of the objects of investigation. This fact distinguishes contemporary and emerging approaches in science, from  previous ones, which mainly aimed at the comprehension of all phenomena, by means of thorough analysis and control of the ever more elementary building blocks of  the objects of interest. It is a most common fact, indeed, that interactions among the constituents of a physical object or, likewise, of a group of individuals result in collective behaviours often surprising and not directly predictable in terms of the laws governing the behaviour of the single elements. The irreducibility of a given phenomenon to its elementary constituents is commonly taken as a signature of complexity, and systems enjoying such a property are called complex. 

The mathematical modelling of complex systems is thus of paramount importance, in present day science, and has already proved prolific in countless applications. In particular, the workgroup on complex systems is particularly active in the development and analysis of models for bio-medical  applications (tissue and tumor growth; multiscale, from cellular to macroscopic, phenomena) nano-technological problems (microscopic models of transport of particles in nanoporous environments; microlasers); for the simulation of traffic and pedestrian flows (by means of dynamical systems and kinetic theories), for the study of socio-economical phenomena and opinion formation and dynamics; for foundational issues in physics (irreversibility and entropy production fluctuation theorems; detection of gravitational waves) to the general theories of complexity (cellular automata, multiagent systems).  

Depending on the needs, every academic year the group offers from one to several basic and advanced courses in subjects like complex systems, dynamical systems, kinetic theory, statistical mechanics, ergodic theory, irreversible thermodynamics, etc. in order to introduce the interested students to the kind of research which they may undertake.

For more information on the group and its collaborations with a number of national and international institutions, see

http://calvino.polito.it/fismat/poli/
