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What? Why? How?
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Objective of this course

State Space M
odel
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Why do we study linear state space systems?

Linear time-invariant (LTI) system: !𝑥̇ = 𝐴𝑥 + 𝐵𝑢
𝑦 = 𝐶𝑥 + 𝐷𝑢

State-space representation: describing the system equations 
with a set of first order differential equations

𝑥! = 𝑑 → 𝑥̇! = 𝑑̇ = 𝑥"
𝑥" = 𝑑̇ → 𝑥̇" = 𝑑̈ = − #
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u Let say we can only measure the displacement of the mass
𝑦 = 𝑑 = 1 0
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𝑚𝑑̈ = −𝑘𝑑 − 𝑏𝑑̇ + 𝑢
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Why do we study linear state space systems?
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Why do we study linear state space systems?
Nominal optimal trajectory:

In practice:
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Linearization about a nominal solution
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Linearization about a nominal solution
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Linearization about a nominal solution
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Linearization about a nominal solution: example
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Linearization about a equilibrium point
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Feedback linearization
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Feedback linearization
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Linear State Space Systems



Study of linear state space systems: questions of interest

(★)
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How do we carry out our study?

Phase portraits for 

𝑥̇ =
𝑎!! 𝑎!"
𝑎"! 𝑎"" 𝑥

Photo by courtesy of tinyurl.com/fzy48hrc
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How do we carry out our study?
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Our objective: a short summary


