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Eigenvalues eigenvectors
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Def characteristic polynomial of A is

Path det CA KL

trop Caley Hamilton
RIK PALA O J

AG IR Pald A er A t DetCA



Them characterization of nonsingular matrices

A GIR T FAE

1 A is non singular
A invertible

3 rk A In

4 columns of A are din indep

5 null A 0 NCA ol
6 TA bijective isomorphism
7 detCA 40
8 o is not an eigenvalue of A

Diagonalitation
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Dgf A EIR A is diagndizable if A is

similar to a diagonal matrix
In this case P Vi Vn where

Vi's are Lin indep eigenvectors F A

Then A GIR

A is diagonalizable A has n Lin indep
eigenvectors

e g A L to y A is not diagonalizable
since the dimension of the eigenspace is 1

orthogonal matrices

Def transpose At i j e A ji

as I It c 3

Def Standard inner produce U V G ten
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Def AG Ir is an rthog rix if

AU Av Lu v

for any U V G HR

Prop If A is an orthogonal matrix

ATA e A At I

Def AGIR A is a symmetric matrix if

At A

The Spectral thn A symmetric matrix is

diagonalizable orthogonal matrix
A U Dut

complexities

Recall the conjugation is atsi a bi

complex transpose Ladoone AA AT

IH L Ale vs C u A A C Gn



Hermitianmatrioes coomplex symmetric A A

Unitarymatrices Ccomplex orthogonal A A AA Z

Normal matrices A A A A


