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Research objectives: --(max 10 rows)

A major hypothesis, which might have far reaching consequences, is that systems which are in a critical state have some advantage with respect to other systems in performing complex tasks in a changing environment. If true, this hypothesiS will affect our view on evolution of the biosphere and of the technosphere, and it will also prove extremely useful to design artificial systems able to outperform those which do not have this property.

Different definitions of criticality have been given: the one proposed by Stuart Kauffman for the case of Random Boolean Networks (RBN), who identifies criticality with the region in parameter space which is intermediate between ordered and chaotic behaviours, is particularly well-defined and well suited for our purposes. There fore we plan to use RBNs, modified in such a way to be able to learn from examples, to test the validity of the hypothesis. 

Proposed  research activity --(max 10 rows)

The activity will consist in defining the test cases and in designing learning RBNs. They will have an input and an output layer and a number of hidden nodes, and an evolutionary algorithm will drive the search for topologies and/or bollean functions which behave properly on the trainning and test sets. The activity will involve designing and developing an effective and easy-to-use simulator. The Ph.D. student will be involved in all the phases of the work, including the clarification of the research questions, the invention of the models and their refinements. Particular care will be devoted to the quantitative and of the simulation results. Papers and conference communications are of course expected

Supporting research projects (and Department )

This project draws on previous work performed in the MIUR project Mitica, focussed on genetic networks, and it will continue to be supported for at least the next year. It is expecetd that further project proposals will be submitted. The Laboratorio di Modellistica e Simulazione in Reggio will be available (Department of social, cognitive and quantitative sciences).

Possible connections with research groups, companies, universities..

University of Calgary (Canada): prof. Stuart Kauffman

University of Lausanne (Switzerland): prof. Marco Tomassini

University of Bologna (in Cesena): dr. Andrea Roli

Moreover, the project will involve prof. David Lane from our university

