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Course notes adapted from N. Hammoud’s NYU lecture notes.
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The Eigenvalues of ATA and AAT

2Ty = 25T =

Therefore, the matrices A7 A and AAT have the same nonzero eigenvalues.

o1 = v/A1, where )1 is the largest eigenvalue of AT A (or AAT)

o, = v/A,, where ), is the smallest (nonzero) eigenvalue of AT A (or AAT)






The Connection between U and V
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The remaining 4,41,...,U,, are determined as eigenvectors
of AAT corresponding to zero eigenvalue.



How to find the SVD Decomposition?

1. X is the same size as A and has the singular values o on its diagonal.

The singular values are the square roots of the nonzero eigenvalues of
AT A or AAT,

2. V contains the eigenvectors of AT A.

3. U contains the eigenvectors of AAT. But we will find the vectors @
corresponding to nonzero eigenvalues using the SVD.
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Summary and Examples

Uty ..., U, is an orthonormal basis for the column space
Ur41,...,Un isan orthonormal basis for the left nullspace N (A™)
Wi, 5 wmas 5 Vs is an orthonormal basis for the row space
Vyit1,...,Vy isan orthonormal basis for the nullspace N (A).
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