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The objective of this course is that of presenting Petri nets as a model for the analysis and control of
discrete event and hybrid systems, with a particular emphasis on the use of linear algebraic and integer
optimizations techniques. T he basic model (place/transition nets) is presented and two classical
analysis techniques (based on the coverability graph or on the incidence matrix) are presented. Two
different approaches for the control of discrete event systems using Petri nets are re viewed. In the first
approach, directly inspired by supervisory control theory, a Petri net is seen as a language generator
that must be controlled to enforce a given language specification. In a second approach, a state
specification is given and the net must be controlled to ensure that no forbidden state is reached. An
interesting approach based on integer optimization can also be used to estimate the state of a net: this
procedure can be used to design an observer to insert in the control loop, or to de sign a diagnoser for
fault analysis. The last part of the course will briefly introduce hybrid Petri nets and the techniques
that can be used to control these nets.

- Introduction to place/transitions nets: analysis by coverability graph and by incidence ma trix.
- Supervisory control using Petri nets. Language specifications.
- Control for Generalized Mutual Exclusion Constraints. Monitor places.
- Discrete-event observers using Petri nets. Applications to diagnosis/control
- Hybrid Petri nets
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