
Definiteness of Matrices

Matrix A of dimension n× n is negative semidefinite if,
xT Ax ≤ 0 for all x ∈ <n.

If the inequality is strict for all x 6= 0, then the matrix A is negative
definite.

On the contrary, matrix A of dimension n× n is positive semidefinite if,
xT Ax ≥ 0 for all x ∈ <n.

If the inequality is strict for all x 6= 0, then the matrix A is positive defi-
nite.

Example

The simplest n×n matrices are the diagonal matrices. They also correspond
to quadratic form since

[
x1 x2 · · · xn

]


a1 0 · · · 0
0 a2 · · · 0
· · · ·
· · · ·
· · · ·
0 0 · · · an




x1

x2

·
·
·

xn

 = a1x
2
1 + a2x

2
2 + · ·

·+ anx2
n

Clearly, this quadratic form will be positive definite if and only if all of the
diagonals in A are positive with at least one strictly positive and vice versa.
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