ume vicol Problems v
N Sael/lcnf the. Novm ol ng.a,t'm

LECTURE 07

Ln 52""”‘-‘&) L w ni o goodk cdea
",'D S(Tel/e T&g ,@d‘rmaﬁ éggq‘.;

ATA X = AT b
bg exp&'u'f' formin ATA) o A

'H\zv? compute (ATA)—"

1) .Fd‘fmfr\s ATA —>2.Qru df wfo
2) K (ATA) = r(A)?, e,

The tond. mumber o‘g ATA v sl

worse thou that if A v Genernad.
Q;l’wa romple s o bet eteme ...  Show previowo

Ex. Formin}ATALo bool  Tulia exampe

I I -
A: [g 0 ‘X , 5045 E=10
0 & w, double precision
[ 62 ' f[oa‘l’c'w\s ‘Po;ht $Ys.
Then ATAS= 'r }

| 1+ €%

~ [ ‘l “ ] bCCM—Q- m

= 10"
How~ aboul the comclifi o nauabors?
K(A) = 14142 x 10’ adnealy bod
K (ATA)~ +0° i~ double precision.
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LECTURE 07

If we set €=1(07" juteacl of 16
T K(A) X [ 4i42x107
K (ATA) = 1.9503 xi0™
Thu » still 100 bad 7o 5e€ oy
rdohu& LS Solwf;d\'\. ‘de suck A

Off’% antbe pitwadtions pcewn
when Aol of the columan Vcd‘o*r.s'
Of A oNne o&mz +o gm% c.e.

4

they become olmost Lina |

j Lel A€ R™" Thew
A o collod romk c/,efvuaw't if

FMK(A) < Mmoo (m, o) .

c.e., l'g A v not a{ ﬁu@zmk

In 5sz we shauﬂo( amo(

[_S pmé 5 fuv»vwg ATA &lp/:u.‘f/y

owm ol Camputnj (/}TA) AT b .

= Better 1o wae the methods
bosed on. QR decompositri'cr or
SvD (We'll discwss thesre Loec
m tho towue | )
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LECTURE 07

Qrthoq‘maﬁ&fy

The above d,o;waum shoul L
conrtnee yoe That A Lo X,wc"f‘e_

“egod" 4 ils column vect one_
ol 1 ey i

o~
e, &2

€,

Suppose A= [eu c'2-] , A"‘;[es é’z]
m RE Yo can pee that A o mad
mm Lwe,ll—balmu_dl " and Convencet
t A. Forexaple, suppose ve
wout 40 mrmswt ){ﬂ:[:fg"' o
twe boaro 01)’ e, @.§ ond Thal of
1€, @,}. Then e weffiient of
X w.rt. 1€, e.§ v The taue oo
X dself mne A'X=AX=X
~ A=1 w R®

Bk A X behoves badlg.
‘A_’_C*»g_7 S“fj C=2"%, c=ler, e
Thenw X=AcC=[¢&, eﬂ[z

= C e, -(-e_,_%,_
Buf X=€,+e, , c.e.,
et+te,=¢c, e+, &,
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LECTURE 07

Ta\&s‘me’ o nes’ produc wnth €2 o
both Sidles yielda

e (& + @)= €, (cie+ c.&y)
NAAANANANA~ N e
i "

;,refz, C, e‘}:@‘ + Cz_@.;:évz
d ~~
z' - [
N, =1. e
C,.E. &,
= | =C.€ &,
=  Cz= ‘.ll.N
€,

Conld be -B‘f;’e‘, t"g é:z o Mone to
perpenciiulon +o @, , c.e., doset
FGMM_ 10 @, .,./

¢ Or‘t‘r\,ojmoﬂ. Vectors .
Def.* Two vectors X,Y €R o
poud to be orthogonol i

X v = O . So,the zero vedor @ i
srthogmal +o oy Vet

* Two sets of vecters X, Y oe
sowd\ to be cn’f;h—oﬁcma& B
¥xeX, Yyel, xTy=0.

* A set of vecdors S o saidk to be
ovthogonal if YXES,YyeS, X*Y
XTy=o0.
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LECTURE 07

.« A set of vectors S o sald do be
sythonormael | f S or thogenal
omd YxeS, Uxll,=1.

et more. frolomeed
Tha The vedors im on ovthogenal

el S one Lineordy cvdepevoled

(Proof) Lel S=1w, - vn}
Sw‘ppma'nﬂﬁ AL m_»ot Lin. imdep.
Them ¥R €S s.t. UTF O ond
Yy = > VU, wth €+0
c=1 v
ctle ¢=[ct;‘°.c-l:.-|,c-h¢|,"',c'n:‘
Since S o an orthogemal ack,

Uy TYy =0 ter Vi:hi,

Bl v:(éc;u,;)-:Zc;Gjﬂ; =0

: vl "
<.__> V:Vk-'; O b#k— utk 0
S Idl=0 <& U\R'; @# Wu&di(jfw '

% _Cowmponents of o vectsry
“ Twvner pmolm%s com be e d Jo

sLGRN decompoae wuloctuwun vefors umto
— orthogonol tomponerlo |
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LECTURE 07
Supprre {%1 -, %-n,§ C lgm v an
vthonormal nek . §; e R", 15j5n,
Let VU be an onbithany veckor on IR
=V - (§v)g- (§1v) 8 - (T ¥)5n
tr?.Sco(M-nl vector Lo J_ +o {_%.} ,3 &

\Le"a?
%J v = %J v = (% V) - -(%J-l
- (‘[J ‘H‘) (?Jﬂ V)

-<sz o
Tbu;coM4;'-arw~3j‘l
> ¥ = |r+Z(i v)f.,

AAAANS —
|

ue,o‘l'v"""lg = r+ Z (?zz— )U‘

'Q._Lf‘
= WY+ Q@.TU\

whene &:z[zt’" %n]eR‘mx
I 131, §n) 0 o basio of R”
then

'n.'mwaakW(D,.

vee., v = Z(%Lv')gz-z(zﬁ fb)v

c=1
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LECTURE 07
I fok, = QA YV, ie.,
Q' =1
Def. A ngmane matisx QER™ o
—;gaj.ok 'l'%c:ube_ GY'Cl/Lojr/\al ig

T_ A7 N sholdA be
Q Q COM cfthonMna.Q_

e, @A a=aa =1

Nofe: 1 @ =[¢ -~ %a] €R™
wih mM>nN  amwd there vedors one
srthonormal, then K s allwoys Time That

Q' Q=Lnxn buk Qa' =+ L mxm wles m=n
=d [‘/{s G

- T _ ( O =
Q= ' o TWQ@—[O‘] Lix2

& -

Buk | Q@T=['6 ’f'f“‘/«s‘/ﬁ %5]

Go |\ Ligo-)a
‘6
% ¥ -V
= ‘:'/36 ‘/: ‘/::l + Lsxs
e Y3 Y%

E&? 2 Next Lochue, o Or‘(’hqjmo-Q Projetor .
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LECTURE 07

> Mum'pﬂwxa'm b}ﬂm ovtho, maluvix

@j% wef’s
of expamsion of

Note thot 1Y ll=11@ Yyl !

Y @
=Ty =nyn- N
Compare thic unth the 3ww-€.m/nil-uaa"sm

m

IR ; -nms.'nfu.lm

we discmek befure : A
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