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Singular Value Decomposition



Remember: Diagonalization & Eigendecomposition



Problem with  Eigenvalue Decomposition

● Only works for square matrices
● Eigen-basis might not exist
● Eigen-basis might not be orthogonal
● Eigen-basis might be complex for real matrices
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Solution: Use different bases for domain and co-domain!



Diagonalization using two different bases



Diagonalization using two different bases



A new decomposition!
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Example



Eigen Decomposition vs Singular Value 
Decomposition 



Singular Value Decomposition (SVD)



SVD and the relation between the row 
space and column space


