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Strang Section 6.4 – Symmetric Matrices 
and Section 6.5 – Positive Definite Matrices

Course notes adapted from N. Hammoud’s NYU lecture notes.



Symmetric Matrices



Diagonalizing a Symmetric Matrix



Eigenvectors of  a Symmetric Matrix

by def of
e value e vector
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Example

into the form Q NQ since A is symmetric

eigenvalues
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Example
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Positive Definite Matrices



Definition



Example

Here I Y It x x x
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Properties

A is positive definite as all of its eigenvalues am positive

pf of lemma AI XP a A AI A at
I AA I
A x II samee victor

Rehm A is positive definite so all of it eigenvalues

piso i sit n So I o Hito tissniffle
and the e values of A am I i s A is pos definite



Properties

pf A and B are positin definite so

ITAI O and It BE o TRENTE
note I is arbitrary So we can keepit the same in

both quadratic forms
Adding both sides of the inequalities

ITAI IT BI SOTO

which means It At B I so
thus At B is positin definite



Properties


