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Spectral Decomposition for Symmetric Matrices
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Positive Definite (p.d.) and Positive semi-definite (p.s.d) Matrices
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| ) The matrix

is positive definite.
Q: Why?

A: Because the associated quadratic form is

xTAx = (2, x2)<_21 _31> <2>

1 5
=207 — 21120 + 323 = 2(x1 — ~x2)% + S5,

2 2
13 -2 -3
B=[-2 10 -6
-3 -6 5

-~

is positive semidefinite because its assoﬁatéﬁ quadratic form is

2)

The matrix

xT"Bx = (221 — ) + (321 — 23)% + (322 — 223)°,

which is always non-negative, but does equal 0 for x = (1,2,3)” (or any
multiple of (1,2,3)7).
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Cholesky Decomposition
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Generalized Inverses
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A Procedure to Find A Version of Generalized Inverse

1. Find any nonsingular r x r submatrix C. It is not necessary that the elements
of C occupy adjacent rows and columns in A.

Find C ' and (C™!Y.
Replace the elements of C by the elements of cy.
Replace all other elements in A by zeros.

A

Transpose the resulting matrix.
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An Explicit Formula of Projection onto Non-full-rank Subspace

(Optional at the moment)
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