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n singular values : the lengths of the n principal semiaxes of AS 

n left singular vectors : the unit vectors oriented in the directions of 

the principal semiaxes 

n right singular vectors : the unit vectors that are preimages of left 

singular vectors so that Avj = σj uj 



Û is an n×m with orthonormal columns i.e. ÛÛ* = In 

V is an n×n unitary matrix 

Σ is diagonal with nonnegative diagonal entries σ1, …, σn 



Now U and V are both unitary matrices and Σ is m×n diagonal 

matrix. 

If A is rank deficient and of rank r, then exactly r diagonal entries 

of Σ are nonzero. 







If the semiaxis lengths are distinct, then the the semiaxes themselves are 

determined by geometry, up to sign changes. 
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•SVD uses two different bases, whereas EVD uses one. 

•In SVD bases are orthonormal, in EVD bases are not 

necessarily orthonormal. 

•Not all matrices have an EVD but every matrix has an 

SVD. 








