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Nonsmooth Systems

• New hybrid systems tools to analyze the stability 
and robustness of nonlinear uncertain systems 
with continuous and discrete subsystems 
(agents, algorithms, networks, sensors)

• Certify properties for interconnections of hybrid 
systems (asymptotic stability, input-to-state 
stability, and invariance) via  Lyapunov functions 
as well as barrier functions, including the effects 
of switching, even between stable and unstable 
subsystems 
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Nonsmooth Systems

• Motivation and overview

• How to develop models?

oSwitched, impulsive, 
differential-algebraic equations, 
hybrid automata

• How to define trajectories?

oHybrid time domain, hybrid arc

• Synchronization over a network

• Dynamical Properties

• Analysis Design Tools



Nonsmooth Systems

• Switched systems for nonstrict
Lyapunov functions (adaptive, 
output feedback) 

• Open challenges

• Examples that provide a 
foundation




