
 

Eigenvectorsandeigenates Poole 4.1 4.3

def An eigenvectorof an non matrix A is a note vector I

suchthat AX
somescalar

A scalar I is called an eigenvalue of A if AI AI has a nondriv solutions

such is called an eigenvector of A corresponding to d

A 1 s I a Is t f Q
are at
eigenvectors

At 2 c 4 a it is an eigenvector
with D 4 eigenvalue

At I It E is not an eigenvector

schematically

AI E not
an
eigenvector

eigenvector

E Show that 1 7 is an eigenvalue for findthe corresponding
eigenvectors

Sol 1 7 is an eigenvalue if AI 77 has a nontrivsolution
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columns are tinden
there are rentriv solutions

ofhomey eg 4 7 is an eigenvalue
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general sol I s I each sad vectorwith Sto is an eigenvector
for 4 7

WARNING We used row reduction of A AI to find eigenvectors but

it cannot be used to fund eigenvalues REF of A hasdifferenteigenvalues
than A generally

For A nm d is an eigenvalue if 4 717162 as a nativesolution

Setof solutions of x null A RI C IR
the eigenspace E of A corresponding to a 830 alleigenvectorsfor I

eigenspace
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The Eigenvalues of a triangular matrix are thediagonalentries

Idea
a1 0 92292 A II Gazz d ang

N e v detCA II o

Cau d tazz d a

E all azz azz

A L I g lover triangular
4 3 0,2

Note 7 0 is an e v AXE
has entresol

A non invertible

Invertible matrixthan cont'd Annen matrix A is invertible if
o

If det A o

o is notaneigenvalue of A

Thy If in stir are eigenvectors thatcorrespondto distinct eigenvalues

di air of an nx n matrix A then ri in is a lender set

EYIIEE.it ea E
Set I e v A II I has a nontrivial A II is non invertible

detCA DI

detCA II
2 I s

g g
2 171 6 7 9 1 41 21 7 77670

Thus det o if I e 3 73 So 1 3 7 7 eigenvalues



I is an eigenvalue of A if I satisfies thecharacteristicequation
detCATIFT
E A Q findthechareq

E detCA II It Is co Nci d

so chaney

Eigg
Not d s e v with algebraic multiplicity 2 multiplicity as aroot

of chareg

EI A 6 6 char poly P 4751244 Q findeigenvaluesand
theirmultiplicities

Sof charpoly Th R 6 1 2 So e v

1 6 malt

D o multi L
A a man

For A hen clan eq has n roots countingwithmultiplicities

Someofthem can be complete


