
 

5 Eigenvalues eigenvectors of symmetric matrices
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we'll try to find waysto compute d That's a non

linear problem sinceboth d are unknown If d is known
then it's linear since x solves CA DI x O

Recalli A c IR symmetric then

There exists on linearly independent eigenvectors
XiC IN

with eigenvalues di EIR

d delLA DI is a polynomial of degree in and

the eigenvalues di are its
roots characteristic polynomial

Eigenvectors corresponding
to distinct eigenvalues are

orthogonal i e di dy Xixiz O

di has multiplicity m I thenthere exists a basis

of orthogonal eigenvectors
corresponding to di

A and B OIAQ with a orthogonal have
the

same eigenvalues

There exists an orthonormal
basis of IR consistingof

eigenvectors of A

5I Gerschgorin theorems
They allow

estimation of regions wherethe eigenvalues lie
This does not require A to be symmetric theyhold

for any A C Eh
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Gashgarin's 1st theorem
d'm

All eigenvaluesof pK
AEG lie in D Di
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Let k be such that 1 13 kit for all i i e k is
theindexwith thelargestentry in absolutevalue
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theorem genchgorin's 2ndtheorem Let the Dis be dividedinto
disjoint setsDCBDG with p and q n p discs

Thenthe union of DCP contains p eigenvalues and the



union of DW contains q eigenvalues In particular
disjoint dises contain exactly one eigenvalue
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Power method for computing eigenvectors
simple idea Start with a vector x EIR and iterate

Kuti AXu k 011,4
If a simple d is strictly larger in

absolutevaluethan
the other eigenvalues it will start to dominate in Xie i.e

He will converge to eigenreckeof d
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