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Today Finish symmetric matrix case
Minimum Energy Control

Solving Ci d when C is wide
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Story so far 1 Can use data to learn the systemmodel using leastsqm2 To achieve our goals using this model we need to
Make a plan for controls I i that achieve our goa

B Understand how to reliably execute that plan interactively
in the face of disturbances

GuesIHope If S is a symmetric real matrix then all of its
eigenvalues X are purely real

Symmetric S St Aside You can bruteforce the proof
what do we know
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Suggests looking at ITS E alternatively
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I have shown X TSE I
so X is purely real

Spectral Theorem Not a scary theorem
from spectrum Rainbow

If S i a symmetric real matrix then it

has a full complement of eigenvectors tht are

orthogonal and purely real that correspond
to real eigenvalues X in
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Want to get to a destination in T true steps
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Want to solve I d for I
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Typical Problem Infinitely Mans solutions

which one do we want

Principle of being late Pick the lowest energy solution

Minimum energy contd

Want any min pay

Related in spirit
to least sques
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b Think about the geometry
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Suppose Is solved Cesar I

know C is wide It has a bi nullspace
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Want is a t that has no component
in the nullspacofC

We wish we had a basis where the nullspaade
was clearly visible

Might as well wish for orthonormality of the basisto

Imagine if we had such an orthn.nl basis V
First n columns of U are Not in thenullspanofc
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Work in these nicer coordinates
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How can I find an orthormal basis

5.2 Nullspace of C is spanned by the last
basis elements

Can we use the spectral theorem

I would need a symmetric matrix S with the
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Doe CTC have the same wallspace as C
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