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Singular Value Definition
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Eigenvector of a Symmetric Matrix

Theorem
Orthogonality of Eigenvectors of a Symmetric Matrix Corresponding to

Distinct Eigenvalues. If A is symmetric, then any two eigenvectors from
different eigenspace are orthogonal.

Av1 =S /11171
sz = /12172 =4 UlTUZ =0
A F A

Proof:



Singular Value Correlation to Norm

Theorem

{vy, ..., v,} are orthonormal eigenvectors of matrix STS then singular values of matrix S are
norm of Sv; vectors:
[1Sv;l| = a;

Proof?



Singular Value

Example
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Singular Vector

Theorem

{vy, ..., v,} are orthonormal eigenvectors of matrix STS and S has r non-zero singular value:
01 =20, 220, >0, Opi1=""=0,=0

{Sv,4, ...,Sv,} is an orthogonal basis for range of §

rank(S)=r

Rank of Matrix = Number of nonzero singular values

How to find {u4, ..., u,.} is an orthonormal basis for range of S



Singular Value & Singular Vector

How to find {uy, ..., u,.} as an orthonormal
basis for range of §7?

Sv =ou- Singular Vector
L

Singular Vector Singular Value
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