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Topical outline: 
 

1. Motivation and review of linear system theory. 
2. Basic notions of stability, for linear and time-invariant systems, based on stochastic measures. 

Stochastic interpretation to Lyapunov’s equation. 
3. Basics of optimal control for linear and time-invariant systems. State feedback and the discrete-

time and continuous-time Riccati equations. 
4. Introduction to linear matrix inequalities (LMI). Schur complement. 
5. Casting standard Lyapunov and Riccati equations as LMI’s. Other examples of optimization 

problems that can be cast as LMIs. 
6. Brief overview of output feedback optimal control: The 2H  and ∞H  optimal control problems. 
7. Casting the 2H  and ∞H  optimal control problems as LMI’s. Relationship with passivity. 
8. Motivation and introduction to Markovian jump linear systems (MJLS). Modeling a networked 

control system over a packet-drop network as a MJLS. 
9. Necessary and sufficient conditions for the stochastic stability of MJLS. Coupled Lyapunov 

equations in discrete and in continuous time. 
10. Casting coupled Lyapunov equations as LMI’s. 
11. State feedback of MJLS and the separation principle for output stabilization. Optimal state 

feedback: coupled Riccati equations. 
12. Casting coupled Riccati equations for the optimal state feedback stabilization of MJLS as an 

LMI. 
13. Extensions and recent results for the optimal output feedback of MJLS. 
 
The course evaluation consists of a project, which can be tackled individually or in group. The 
timeline and topic of the project is determined in agreement between the instructor and each student 
or group. 
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