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Abstract 
 
This seminar is inspired from a practical perspective by recent advances in 
computing, sensing and networking hardware that make reconfigurable multi-
agent systems both technologically and economically feasible on a widespread 
scale.  Switching is a common feature in systems that are comprised of 
interacting software and physical processes, and in this talk we will focus on a 
special type of hybrid model called an automaton-switched linear system.    
These non-stochastic system models are closely related to Markovian jump 
linear systems, and contain both discrete and continuous states, where discrete 
states evolve according to automata, or more general transition systems, and 
continuous states evolve according to linear dynamics influenced by the discrete 
states.  We will show how such systems can be automatically analyzed using 
ideas from control theory and semidefinite programming.  To start we will discuss 
stability of such systems, showing that this property can be exactly verified from 
a nested chain of semidefinite programs; feasibility of any program in the chain 
provides a certificate of stability, and infeasibility provides a bound on the degree 
of stability.  Then, we will show similar results for the harder stabilization 
problem, where a feedback policy must be synthesized to stabilize a system 
which is inherently unstable.  In addition to stabilization we will also consider 
performance metrics for automata-switched systems, and in a similar vein to 
stability, present results on performance verification for such systems, developing 
feedback policies to provide such performance.  In part of the work presented we 
will show how the long-studied preview problem can be posed as a special case 
of this framework, and provide a solution, which to our knowledge is the first 
exact solution to this problem.  Also considered, in this setting is distributed 
control in the form of team games, and we consider a multi-player switched team 
game where player policies can only use local partially-observed information 
about the current automaton mode and feedback measurements, but acquire 
access to the other player’s local information after a one-step delay.  In the 
quadratic cost formulation, we will provide an exact solution to the optimal team 
game.  
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