Sechon 5.3 : Dragonalizahon

nxn nxn

De fintidn : let AelR and BE€ iR .

We Sc:j A s smilac To % if dhere

IS Qn ravecble ma X P .-

-1

p A P = B Oor C"ciu.vcl|€n+ly

PR P = A

We Sengke s as A~R
No+tc:

Trc.ns-ﬁ;rm.ij A nto P"A P
Js called « S'M[(C‘J’tb Tran s ma b

(o~ COAJ‘ ugahm}

N

—W\cmem L’ Let AI BE 'Rn( '

P' 237

[+ A~B, then A and B have —+he

Same C harectueistic .F-oynOm:aIS-



Pr‘oomof SUPPOSQ' A /\/B .
B=P AP

we  Know Here B Gn invertible P os1.

Consider
PAP - APP

I

B~ Ad

)}

P(A-2I)P
= det (B-2T) = det (p(A-AT)P)

— et (P7) - det(A-AT) det (P)

- Q)c+ [A' )\I).fD



Example,3 : Dra\cjonal}zwg Madvice s
Pj‘ 293

Recal\ as ovr Wwarm Up Prololem on Weo‘negdqy
we  found he erﬂen vector, erjer\valaq pavcs
oF  Hhe mairiX

P

-3 =5 =3
S o |

We  Saw

O = c‘e+(A»)\I'):..)\3._3/\1+L’

= = (A-1)(A+2)*
= Al A=Ay =
L__\________\J

3 ,u\neurl\\j in dep@rﬁl(’n'f

- | . - Qiﬁﬁh\/edﬁ(} —“—'> A &J.‘ujondi%c.lo
Vs |-t A= M, oy Fhm 5

i3] Ane X



= t 3 3 t ! [
‘3 '5 ’3 = = 0
3 3 I 0 -
| -2 I
= [ -1 t2
! O +2
N N R
-\' -
) 0 o -3 0
[ S
@ @ =g

™ —
= t 3 3
-3 -5 -3 =
3 3
“__\(_,__J‘J

I
"




Algocithem o Diagonalize  a Matyi x
J Y

ik A 'thh

Step I Fiad etﬁem/olhes& etjmvech)cs of A

> SH%p 2 Check if +here are n Imeo\rljI'quoendc-m~

-~ -

@‘aﬁenvedbrs Vi, Va, -, \7n o IF W= e fo shep 3, clse shop.

S’rtp 3¢ Construct  meiv x pP-= [\7: |-+ Ivnj

S‘}’CP Y. Consiruet D= Q’qg ()\./ ~ee )\h) where A\?,(: Ax "-/’K

— This 1S Gn Tm,r:’or'i"amL S'Rp. Not all mahnces Gere draﬁonalla‘(blc



Exo«mPle H DFOﬁonaliZc_ the  Mmatrix
p- 284

PP S L
-4 -6 -3

331J

Soluhon : We will fbllow ovr Qljor.‘]‘hm.



- -t -d
Theorem ‘{: x, , Xz, -4 Xe Qre M eige:n vectors +hat
P’Z?o mmgwnd 1o d?SM+ efgeﬂvait)() A./ Az’ ,“,,/\p o{

an nxn mairix A, then the set ix,, Xz, v )E"_J

15 Imeor l:) ind qocnd eat.

Pmo’f‘z SuPPoSﬂ. / \'70'3::7 ﬁf‘ Coﬂ*"‘c‘d‘ch(}ﬂ, ""ha‘l’ f\TH . Vrh

{%rms a lmcarb de':\cnden‘l Se+ .

Then there exnh a PGI)\) (lép<r) sulh

Fhat
Vo = C V& Cavy toot Cp Vo
=) A\"‘/Fh = A (c v,t - CPV,,)
= ¢ Ay, t+ 7 CPA\J/F
= & )‘|\7;+ + Cp AF \}JF
i T



_rheorem 5 An

s s Qs lizebl if |
F.'?-Bl nXn mamX A 1S .agona (< it and Onj

¥ A has n lmear\lj 'mdePCnOlen‘l' erﬁenvech)rs,

Proo¢=§ SUPFOSQ A S d:aﬁmQIEZQBlC.
(Onl\y;l»)
Then  thece  extshs an 1avecHble PeR™ and

a di jo«\al De fRnXh suich that

A= PDP"

I

= AP PD

> Al % - W] = [v % - w]D

=A% 4% | - A% = [a¢ EXARHISA
r:> A\-;K - AK ;/!K 'Fof‘ K'—‘-lllln-/r)

> )\K 1S an €Iﬂcn\/a\ve ot A Onol \7;< isS

the. ez\cjenvcd“or corresPondMJ to eljcha’U‘ﬂ Ak

" - =
Firther, smce P 35 inverhbic and  P(,K) = Vik, we Know

[\7';{?];:‘ is 'mearl\‘) Mo‘epende,ﬁ-. D



- s SUFPOSJL 7,/ \71)
(i)

1 Qre ’mmrb fnde\oenden‘)'

€iqen vechrs of A, whece A= Ap e

e GSSOCZQ‘i’Cd Cﬁaenvqluq Ak .

Let P=[V ]V, 1V,]

Smce {\2(3]::‘ l,,,ea,:j nndfp@ncleﬂ‘h clet(P)# O.

Let D’d?aj(/\t/ )\L/ ---/)\n).

Then AP = PD

= A = PDP_

= F P iaverhble st A"’ D diuj@na‘
=) A d?a\(jonal‘-iab‘c.

“Thos weve Showa botn  Jircchons



Theorem B Notes:

a AnO'H')Qf‘ wc\,7 +0 S‘}‘C\k, Thm 5 1S

A (= ‘Rnxn Cjiagonal}Zlee i+ and Onlj i

Fhere—s—a—bosis  the  seb of all  lnearly

Tndegenderﬁ' eajenVech)rs of A HForm « bass

o+ I-Rn .

nxhn
O AeR™ dragonalizdle & IP tverhbe cnd D
Cl':cﬂooa\ Wit A= PDP

o Columns of P are the n lmC’O\rlj
indepeno‘emL e‘jeﬂ\/edbrs of A

. D)‘a\cjor»al entrics of D ace Fhe e“ﬁcn valves of A
’H’\CA’ Co(r@‘aow\ to CtyCmVQCh)(S In P (in

Came orcler)



T);eomm 5 : Presr“equlSl"’QS
| &4 Aeﬂ?nx“ be given.

; ~ ~ 5 =5 -~ F nX"
Sppose Vi, Y, ., Ve R” st P=[ViIVal - [ ¥,] R

Wher‘c P( o K) = -\‘/K for K=1,2,...,.n,

Suppese Ay, Ax, i An e R and DeR™ s

de ﬁnccl b\/

= ' © (o) O
AL
. O
o Dis &
M o
O - ) )\n
NXn
Note:

T Heee dii = AL Por i=l2.n

Clhd dixi &) it 1#K



We also nohce that

PD = [\7‘1 ] \72_ I '\‘/‘,J ‘—}\n O --. O—]
o Az

V)

Lo o As

= [)\,V, | AV, | “-’/,\"T/’Jnx (]

These Two propechies are ver Tied Us;rlj The

C’Qﬁnf‘hom O'F matrix - malvix muf‘hp"cahon.



