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This course presents some modern tools for treating truly nonlinear control problems, including nonsmooth 
calculus and discontinuous feedback. The need for such tools will be motivated, and applications will be made to 
central issues in optimal and stabilizing control. The context throughout is that of systems of ordinary differential 
equations, and the level will be that of a graduate course intended for a general control audience.  
 
Topics include: 
 
 1. Dynamic optimization: from the calculus of variations to the Pontryagin Maximum Principle 
 2. Some constructs of nonsmooth analysis, and why we need them 
 3. Lyapunov functions, classical to modern 
 4. Discontinuous feedback for stabilization 
 5. Sliding modes and hybrid systems 
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http://igd.univ-lyon1.fr/~clarke/Clarke-english.html 
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His contributions have involved the development of nonsmooth calculus, its applications to dynamic optimization, 
regularity and existence theory in the calculus of variations, Hamiltonian mechanics, generalized solutions of the 
Hamilton- Jacobi equation, and feedback control synthesis. Francis Clarke is the author of the book Optimization 
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