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Présentation

Description

The three courses constituting this teaching unit prepare students to control large-scale, complex systems, from infinite-
dimensional PDEs to networks of interacting devices. They cover modeling and stabilization of distributed dynamics, advanced
optimal and robust control techniques, and distributed algorithms for coordinating large fleets of sensors or robots. Students gain
both deep theoretical insights and hands-on skills to design high-performance, resilient, and scalable control solutions.

The first course provides a clear and accessible introduction to the analysis and control of systems governed by PDEs. Students
revisit essential PDE concepts, discover the power of semigroup theory for modeling infinite-dimensional dynamics, and apply
these tools to the control and observation of key equations such as transport and heat models. The course concludes with the
fundamentals of stability and stabilization, including Lyapunov methods, giving students a solid foundation for understanding
and influencing complex distributed systems.
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A concise and powerful introduction to the optimal and robust control of PDEs is then provided. Students explore adjoint-
based optimal control for parabolic and hyperbolic equations, learn state-feedback design through operator Riccati equations, and
discover H# robust regulation using game-theoretic methods. Through targeted case studies, the course equips students with
practical tools to design high-performance controllers for infinite-dimensional systems.

Distributed Algorithms and Network Systems explores how large networks of simple devices—like sensors or robots—can
work together to achieve complex tasks. Students will learn the fundamentals of graph theory, stochastic matrices, and consensus
algorithms, a cornerstone of distributed computation. By the end of the course, students will gain both a solid theoretical foundation
and practical skills to design and deploy distributed networked systems.

Heures d'enseignement

UE Modeling and control of PDE - CM CM 42h

Période : Semestre 9
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Infos pratiques

Lieu(x) ville

> Grenoble

Campus

> Grenoble - Polygone scientifique
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