The Singular Value Factorization of a Matrix (SVF)

Theorem: Let A be an m x n matrix of rank r. Then A has the
factorization

A=UxVT
where U is an m X m orthogonal matrix, V is an n X n orthogonal matrix,
and X is an m X n matrix that is “essentially” diagonal in the sense that it
has the form
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where 07 > 05 > - -+ > 0, > 0 are the singular values of A. We call this

the singular value factorization of A.
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