Singular Value Decomposition Theorem
Let M be an m X n matrix. Then

M=UxV*

where:
e U is a unitary matrix whose columns are eigenvectors of M M*
e I/ is a unitary matrix whose columns are eigenvectors of M*M
e X is an m X n diagonal matrix

More precisely:

oif U=[uy,...,up,Wpy1,...,up]and V =[vi,...,V,, Voy1,..., Vy] then
for j = 1,...r the vectors u; and v; correspond to the eigenvalue A\; # 0
while all the others correspond to the eigenvalue 0.

o The diagonal matrix X has Y;; = 0; = \/E for j =1,...,7, and all
other elements are 0.

o Also, u; = %Mvj forj=1,...,r.
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