QR clecomposition
A= QR , Q or'ngonaﬁ,
R : wpper +7’5ar\3t~‘ar

[C'J C.z Cn]-"—[q, (7,2,77»] Yrp -0 Tgn

O Tg - Vap
Cy= 74y q, !

C°2' = 71'2’ q" T ro?.z q,% O 0 --- Vn”







Cp =1 9y = IICI,II_,L:_ 1744
C-'L: )’12 Clq-l‘ le q‘&
<C27Ci’)>: 712_ <Q1>cl1>'l‘
Y-QZ <‘%2/”147
o
')’12: <C,Q) (277
Mol = I Co = <Cay9y> %, N1y,




Cj = 1y 47 Ty Ut
¢ . X . Orthonormal
V-1 have bean deterninecl
J
<Cj,9,k? = < _Z_..ri\)' Vi U?

’ -
-

[l

k.
iZ;; r'\} < q.f) %k‘>

-

— ka ) ’e'-‘-'l;"'a\}"'




Cd = rq\,’ a).q T - T r\i-h\} :/

-1
+ g 4
J=1
= )2:1 < CU" ‘il-77,; + rJJ (i\/
g
i 4= G, G

-1

7= 1 = & <C 21,

i=1



A = EC1, CZ) =t Cn] 9 Q, = [q,‘l;?z)"')q”]
R - [_Y‘;JJ : ')",‘J': o if 3>J

Choose. 7, > 0O

r11 = ” C1 ”.‘{ 5 11 = C1

Por \}—— 2,3,---,h erram-SchMioﬁ

J = < C ] Q 25 4=1m01, Orthorormalizddion

/S\J = C\) - Z— <C\’JCL 7%,
Y= MAjl,, Gi= B
W o s,




A invertible =5
A=QR, Q:Ofﬂwgonql,
R Upper +n’an9«~lar, ri;z70 .



=)

Unigneness o QR decomposition

A= Qi Ry = Q, R,
at= rFal = rfa?
ath= rtala, R, = RER,
= ’taﬁ-&
A invertibde =) AYA posiﬁve—aﬂ@%nﬁe




At A = R,{:R1 = RZRL

RS R Lower Hriangular

Mmaotnces with positive djaganal entres
Choldesk y - cle.corposition

Hence Ry= Ry,




A= QR1=Q, Re,
Ry = fe,& : Posi‘h've oba(?onal eres

1
Qq = Qg = Ra A



QR methodd
Write A = Q. Ro
Debine Ay = R,Q,
Write A, = Q4 R, ,

@e‘ﬁ"na A'z' = R;) Q7 PR

Hm — Qm Rm ) :D@%ne/
Am+r = Rn Qm



A Cm = Q5 QR Qm
= Rm Gm = Amr

Am—r') o Qm Am Qm

t
— mt Qm 7 m-1 Qm-q Qm

= Gy - Gy Ao B



By = (Gor - Q)" Ay (B Qo)
orﬂ«u‘éonaﬁ
A, = A ond Apmyq have The
Same 64'9envalu\¢_?.
Undler ap/oro,)riode Condlitions
Apsrs —s U, an upper ‘/'n'an(?uﬂo./
m adn A



Let A,y € R" be Such +hat
han, = hyh, =1 .

Rim: To +Finod an Or‘H/wgoncJ modrix

—

Q Such thaot Q?(.:'—g[




Re Ploctors

¢

n= 2
“MQ:“V%=4

U, +2=20

To  Linol Q such
~+h at

Q\}: \}} Q(/LS—U-



Il = Dwl, =1, <u,p>= vZu

—
—

P=uu’ . Pu=ulutu) =w
Pr= u (wtvn) w(wtuyt=5

|\

Let Q:I—QP.WV)
Qu=-w, Qv=Vv.



P = U.(At, Q=—I.—.2P
2
P=uu,tu_u,{7___uLLb=P
=1 PYOJecﬁon
Pt:. u’u"b__

= F, Rangq, of P = span 4,“3]
2

2

= L orthogonal




”?('”-2,: “:7”&9 XEY

To Pind an Oz"HAog onal modrix
Q such thot QA = ‘0{
A+ ¢

V= X+Y
Hot+9 i,




w= A-Y , D= A+
Jlot=y1), o+ yll,

P = uu"", Q=T -2P
Then QU= Vv, Qu=-W
Consicler

QA = Q(%-ry - >

= A+Y -Y -
.?,—,z ¢




_61~
@) n 2
— : 61: iZ.a,‘z, )
. ;"
’O ] U.:- x-y
J A=y,
&
- 2 (,Lufl’






