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If B T In is a basis for IR and each

x ̅ is an eig vect of A then B is an

eigenvectorbasis for IR

A is diagonalizable if there is an invertible

P and a diagonal D sit A PDP

P and D are not unique
P timthgleaf

of D

Thm51
Suppose A is diagonalizable Write A

FDP

P V Tn and D i Then each

k is an eig val of A
each v1 is an rig rect

of A corresponding to Xk and tn is

an eig vect basis of
IR
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Pék Vk for all k
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Ark XkTk for all k

Each Xp is an eig ral

Tk is an eig rect corr to Xp

P is invertible so cols w̅ In are lin indep

V1 tn is a basis for IR

TLet5 be non Suppose there is an eig vect

basis for IR Let B V In be such an

eig rect basis
Let Xk be the eig val corr

to Tk Define P w̅ in and D

Then A PDP
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Cols of P are lin indep P invertible
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eig space for X 1 is t te IR

Span t

one eigrect t Need two more
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X2 2

A 2 I x ̅ 0
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eigspace for X 2 is Span f
Treegrects

J V2V3 are lin indep check
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every eigrect is a multiple

of either t or

cannot find 3 lin indep eiguects
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eig.vals then A is diagonalizable

Pfide Use Them 2 eig vects corr to

distinct eig vals are lin indep
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Is A diagonalizable
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A is 3 3 w 3 distinctsignals
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A nxn

X Xp all the distincteig rals of A pen

Ek eig space corr to Xk Nu A XI

dk dim Ek

Bk a basis for Ek

p x char poly of A

Mk multiplicity of Xk

Thule 1 die me for all k

ThurII TFAE

A is diagonalizable
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only linearfactorsdk Mk for all k and allowed here
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Diagonalize A
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if possible
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eiguals X 5 X2 3
malt 2 mult 2

E eigenspace corr to 1 5

dim E 2 multi

so dimE is either 1 or 2

B basis for E

A XI x ̅

A 5 1 x ̅ 0
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dim E 2 multi

so dim Ez is either 1 or 2

Be basis for E



A XI x ̅ 0
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A is diagonalizable and
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