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Matrix Norms

What norms would we apply to matrices?
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Demo: Matrix norms
In-class activity: Matrix norms



Properties of Matrix Norms

Matrix norms inherit the vector norm properties:

1. A >0« A#O0.

~ VAl = || || Al for all scalars ~.
3. Obeys triangle inequality ||[A + B| < ||A]| + || B]|

But also some more propert

es that stem from our definition:
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Example: Orthogonal Matrices

What is the 2-norm of an orthogonal matrix?







Conditioning

Now, let's study condition number of solving a linear system

Ax = b.
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Demo: Condition number visualized
Demo: Conditioning of 2 x 2 Matrices
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More Properties of the Condition Number

What is cond(A~1)?

What is the condition number of applying the matrix-vector multi-
plication Az = b? (l.e. now z is the input and b is the output)




Matrices with Great Conditioning (Part 1)

Give an example of a matrix that is very well-conditioned.
(l.e. has a condition-number that's good for computation.)
What is the best possible condition number of a matrix?




