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Topic Outline

▪ Internal Stability

o Solution by modal form

o Stability definitions

▪ Controllability

o Reachability subspace

o Controllability, stabilizability

o Controller canonical form

o State feedback
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State Space System Solution in Different Basis
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Jordan Canonical Form Solution
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Jordan Canonical Form Solution (2)
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Modal Analysis – General Jordan Form Summary 
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Example: RLC Circuit (1)
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Example: RLC Circuit (2)
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Topic Outline

▪ Internal Stability

o Solution by modal form

o Stability definitions

▪ Controllability

o Reachability subspace

o Controllability, stabilizability

o Controller canonical form

o State feedback
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Internal Stability - Definitions
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Internal Stability - Norm
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Internal Stability - Stable
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Internal Stability – Asymptotically Stable
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Internal Stability – Unstable
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Internal Stability – LTI Systems - Stable
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Internal Stability – LTI Systems – Asymptotically Stable
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Internal Stability – LTI Systems –Unstable
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Topic Outline

▪ Internal Stability

o Solution by modal form

o Stability definitions

▪ Controllability

o Reachability subspace

o Controllability, stabilizability

o Controller canonical form

o State feedback
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Feedback Control Motivation
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Feedback Control Goals
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Feedback Control - Stabilization
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Feedback Control – Stabilization Summary
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Cayley Hamilton Theorem
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Reachable States
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Reachable States
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Reachable Subspace
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Reachable Subspace – Computation 
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Controllability
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Controllability Canonical Form



‘-

30
Luis Herrera, University at Buffalo, 2021

Controllability Canonical Form – Transformation Matrix



‘-

31
Luis Herrera, University at Buffalo, 2021

Implications for Full State Feedback
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Implications for Full State Feedback
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Example: RLC Circuit  with Input
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Example: RLC Circuit  with Input (2)
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Example: RLC Circuit  with Input (3)
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Example: RLC Circuit  with Input (4)
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Example: RLC Circuit - Matlab code
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Pole Placement/Feedback Matrix Using Matlab
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What if the system is not controllable?
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Reachable Subspace – A Invariance
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Reachable Subspace – A Invariance (cont’d)
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Decomposition w.r.t. Reachable Subspace
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Feedback Design for Stabilizable Systems
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Feedback Design for Stabilizable Systems
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Final Thoughts
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