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Introduction 

- Overview: What can be expected from LMI techniques? 
- What are LMI’s and what are they good for? 
- Stability: linear time-invariant, time-varying or non-linear systems 
- LMI regions 
- Discrete-time versus continuous-time 
 

Performance 
- Dissipativity 
- Quadratic performance and specializations (H1, passivity) 
- H2 performance and generalizations 
- Guaranteeing hard bounds through positively invariant ellipsoids 
- From nominal to robust performance 

 
Synthesis 

- State-feedback and estimation problems 
- Output feedback synthesis - convexifying controller parameter transformation 
- Mixed-objective control 

 
Multi-objective control 

- Youla parametrization and genuine multi-objective controller synthesis 
- Robust controller design 
- Parameter Elimination and Dualization 

 
Parametric Robust Stability 

- Robust stability against time-invariant and time-varying uncertainties 
- Parameter dependent Lyapunov functions 
- Semi-infinite LMI problems and relaxations 

 
Robust Optimization and Lagrange Duality 

- Introduction to robust optimization and robust LMI problems 
- Lagrange duality 
- How to construct tractable relaxations 

 
Dynamic Robustness 

- Linear fractional representations 
- Robust stability tests with multipliers 
- Relations to the structured singular value 
- Extension to dynamic uncertainties: Integral quadratic constraints 

 
LPV synthesis  

- Linear parametrically-varying controller synthesis 
- Direct approach 
- Multiplier approach 
- A missile example 

 
Relaxations  

- Polynomial optimization 



- Lagrange relaxation and higher-order relaxations 
- Robust LMI problems and testing relaxation exactness 
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