
5.3
. Diagonalizedon of
square matrices

•Diagonal matrices are
"the simplest

"

ones ; they

behave as in
numbers acting in

-

n directions ,

•Diagonal cation of A means
A is presented as PDP

- ' for some

diagonal matrix D .
• Matrix A can be diagonalized
iff there is a basis consisting of
A eigenvectors Vi z - - gun .

Then

P = [ve - -
- v
u] the matrix whose columns

are the eigenvectors Vy -you . Also ,
D= [

" '
-

.
.

,] where Avi =Siri ,
•
Procedure .. -Find all eigenvalues .

• • For each eigenvalue X find q
bas is B> of theeigenspace Ys .

• . .
If the size of Bey is the multi .
piicity ur×of >then the

union of

all B> for ace> is a basisBoffins.
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is a metre wUrchosage#
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AZ . Powers of
matrices represent

repeated processes:-
Amafia describes q

Liu . transformTCx7_AX.hrEpE@eE.Tus a description
of some pyas • They II
describes the processioned
u→ .

Here l¥ . iteration
ofinterest is how thisHass}
beha-iesferleer-I.ms

min weeds :

* =# squirrels ,
* =# evolved •

If =L 's:3 =EE¥¥so?
T-bar = #ICpepuea#n

afternoon
• popdddasafforalargtrue.estable cute : does not change crude•
- --

• catas-wgn.GE#peede3 .
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A-4.Conclusion . A diagendieatieu
e-if a matrix A means presenting

A- as PDF
'

for some matrix P and
a-diageueluratrv.cn D -

- This is Wfil because calculations
with D are much simpler 's
my

8.Which matrices A- can be diagonalized
t-Test

. A can be diagonalized if its
"

- has a6asisBT@effei_I-oofIsi.e. , A6i=di6i_
for Senne di ,
(b)Then we coined Das D=[

'

7
.

.

,]andF-Blog = [ 6, - - - bis
2*23. -

and no

ceases#:P DE
' 6¥? × ; b : (as we will see!) .

T#=#jT
A TIED F

'
act the same on some basis B

,(4){they T¥tbethe same matrices$ E

TEI PDF')
.{Pfa- Masrias AaB act the same on all

of*}Eeti
.

o Theseareallveeter# (since B is abases>
• In particular Aes = Bei
• However

, these
-7--8

•

the*¥ andEi of EEE -
- se

,
hence EEE !]



Se
,
it suffices to checklist

PD P
" bi = Xi bi .
-
-

However
,

Eeif -

hence
& BB

Therefore:p@ pig ; = PD ei
_-
- →

and sine ¥§÷fFor a diagonal D
>
ejs areeigenvectors!

were naves. =±¥ o

= PD =P = we
= di Pei = bi bi •
-2nF
C.Forwhich A isthere abasisofeigenvectors?
-

T2 . If an nxxA has

2then
A can be diagonalized's EFFETE.TL#etats
Pf

,
Let be an ei#€ferAT

witheid ,
so die,

Then ueLI . !! !
But sheerth÷g c.since

we have -n¥ inTEI .
Now we knew diagonal'szetian byTl.
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DIExawrpte: I 33 {wee.EE#eEofsafaa8FagEEaeiz.-AEf-z--y-zJLI Calculate

FEET 3 I at⇒=
¥¥Y Find a basis

- Es -352+22
-¥-
Factor it unto linear terms :
-

= - ca-n Costa
-

Tas

so
,e#E 7€ tzg=-¥

Step 2.

-

- E¥fereiEs :

+.

. .'e
- for2 s fo-xz•

Remarks
.
Here

,
thethree eigenvalues

de
, Xz ,23 weigh alldiffer

but we wer¥and we still

found 3 independent eigenvectors !
then it#¥RZ-
Step P = Cv

, vzuzJ= To ]
use T l -- I

↳ E - f -2 If EEF
and

A-= PDF
) by Tl . !

→
- o AE
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Ed . A -_ LEE?s)
det (A ->If - ca-n EET
-

• V
, fer 1--7=-1

has bases we⇐)
- -

-
-

has

e-LI )There are ency two independent
-

eigenvectors .
So
>ne-eegeuved-erbasis.se: Acaw__net6esdvd! D

E3 . A= [IT] , eigenvalues
?

⇐riangular !) T , = I 32=1 .
Eigenvectors * = [f) satisfy Av = I -v
ie . Au = Id :3 153=1×-3)

v -- 253
se : Av -- u means .. [53€53
ie
.
x=G

se : re = [53=257 - s 19)
R2 Z V

,
= siren ; Av=v3= IR If] .

So
,
no basis of eigenvectors

.

So
,
A does not diagonalize .
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E . Coiter ion for diagonalizedCity >-
T3

.
Let A be nxn matrix

with distinct eigenvalues Kaatz , - - , Xp
-

which appear with multiplicities winners, - yup,

[ Se
,
urtext- - - turn= u g

- - e

⇒ n= deg@ettAJIT)
.

(as dour {Ya.] s up
- -

dimension of 7- cigarspace is I

multiplicity of Jo

(b) A us diagonalized iff
all these inequalities a-ve-X.es .

[ For each eigenvalue dairy - basis of
V Tween of elementsX -

the sameas arultoplrcity of
-

⇐ They
,
we choose bases BS

, fo- Yu ,
Bz for Vz etc z and together they

form a bad f Rm -

- IBszB.zz-cs.B.PT
- -

o

This is a basis ceusisting of
eigenvectors of A se :

" '
n
.

-

→
3 Ites

A- = POE's 133=0 >
D=!:p,}?? !


















