Singular Value Decomposition
Example

Math 218D-2

Problem. Consider the matrix A given by
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Find a singular value decomposition A = UXV*. Use your SVD to
calculate the low-rank approximations of A.

Solution. First, note that
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The characteristic polynomial of A*A is
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The eigenspaces of the positive eigenvalues of A*A are
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This gives the singular value decomposition

o O O

Ul = = O

— =

w

U
3/\/5 2/\/7
0 1/y7
0 1/v7

~OE 1T

Our “compressed” sum is
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The “rank one” approximation is
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The “retained energy” in this approximation is
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