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Introduction

A bordered matrix is a block matrix of the form

such that is an extension of the matrix

Cleverly chosen extensions can reveal rank-deficiency
of in a computationally attractive way:

That is, with itself being nonsingular
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Nonsingular Bordering

Any matrix can be bordered into a nonsingular
matrix by choosing large enough

The smallest for which this is possible, depends on the
rank of as follows:

Moreover, for all extensions of we have

Equality holds if and contain orthonormal
bases for the kernel and range of
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Singular Values

Recall: Each hermitian matrix is diagonal on a
basis with

Generalizations of this result for non-hermitian are the

Schur decomposition ( upper triangular)

Singular Value decomposition ( )

Both imply the above eigendecomposition, but are very

different in character
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