Example 2 — Positive definiteness of a Hessian Matrix

Gx" =—c
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3 2

Using the eigenvalue solution method:
We search the eigenvalues of G which are solutions of the equation:

|G- 21|=0
5-4 3 )

=0=>10-74+4*-9=0
3 2-1

Hence the roots of the quadratic are the 2 eigenvalues:

7-3J5 7435
A = 5 >

>0,4 = 0
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Hence G is a positive definite matrix.

Method 2 using stationary points:
At a stationary point the condition Gx* =—c 1is satisfied or
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Using Cramer we get :

The quadratic form is:



O(x,,x,) = ch+%xTGx = —12—1x1 —%xz +§x12 +3x,x,

2
+X,

Let us denote by u =(u,,u,) the eigenvector corresponding to the eigenvalue
A

We know that Q(x™ + au) = O(x") + %azﬂ

Let us compute Q(x" +au)=

o(x")+ %az (5u; + 6uu, +2u3)
1.e

A =5u +6uu, +2u; = (\/gu1 +%/§u2)2 +(%uz)2 >0

So each eigenvalue is positive so G is positive definite.



