The Singular Value Decomposition —

Let A be an m x n matrix with rank r. Then there exists an m X n matrix X as
in (3) for which the diagonal entries in D are the first r singular values of A,
0y = 07 = -+ > 0, > 0, and there exist an m x m orthogonal matrix U and an
n x n orthogonal matrix V' such that .

A=UxVT .
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The Spectral Theorem for Symmetric Matrices

. The dimension of the eigenspace for each eigenvalue A equals the multiplicity

. The eigenspaces are mutually orthogonal, in the sense that eigenvectors cor-

Ann x n symmetric matrix A has the following properties:

. A has n real eigenvalues, counting multiplicities.

of A as a root of the characteristic equation.

responding to different eigenvalues are orthogonal.

. A is orthogonally diagonalizable.
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