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Singular value decomposition

Singular value decomposition (SVD) of a given matrix A
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Singular value decomposition

withU=| w u -+ w [andV=|vy vo - v, |,
| | | |
r
A=UXV = Z orupv), 3)
k=1
where

- oj are the nonzero singular values of A
- v; are the right or input singular vectors of A

- w; are the left or output singular vectors of A
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Interpretations

SVD:
A=UXV' = Z oRuRV], (4)
k=1
T VT VT 5 VT U Ax

Linear mapping y = Ax can be decomposed as

- compute coefficients of x along input directions vy, ..., v,
- scale coefficients by o;
- reconstitute along output directions uy, ..., u,

difference with eigenvalue decomposition for symmetric A: input
and output directions are different
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Geometric interpretation
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