L east Squares Se lutiom };7 A 1~

—

Re_c,o\,u 2- norm ‘wariant undz r ovmjum&g
~rond For vhachond

| @xl; = ¥QQRx = x"x = B

Mmakec Senge: rotating or reflecting =« vector
doesnt chanoe its length

CASEXT P\‘ h as l HJ«LF!MM (oslumngs

A = O R

YW\x n Mx e Thxn

A
A eV RAM
wmo [ A Q| R
O m=-n_
N n "'m-h N

>
T
o>
>
—+
S5
o



b - Aex “:

=l b-Grxl,

i ™

=1 g7 - Q= s

g5 (%)

N

= | Qb-Rxll" « | &6l

Choos< Rx = &Tb

x = (R)'Q'b

I rll> = UK LT

Qé\VL b\7
boack. Swnksht.



ranle ( A)
AP = Q& (% 3()) ﬁr nensingwlacr
- (al2)(%5)
b Axll
= b~ APPXN,
b - APy
- g(Es)yIss Lares (R7)Y 1

= & By ¢ NETRD

k%

A -
R Yl + .S\/,_ b Q 'L‘
Solw\'e‘e\r\ \'S no+ \A—Vll"cbq{ ‘ DV\C. S olnhw,

Y\ = 'S_\érb (b backe 5%654‘.)

Vv =0



LCa?f Squares with a Pehc:(ﬁ T{'rf‘
‘fﬂ.ﬂh\_/\,l&ri t‘g('_ \east Sguares

QQva\_a ..U:L)

A has o&«pono(.ud columng .
(IAV\( o \as I/wr\—‘hfivx‘aJi < vluwhion
Not l'nver{'—t‘oh.

'l"\.er\ ATA
Tikhonoy Y‘l_e\)w(ﬂ.r[%od‘b.r\ Cﬁ‘#ﬁ Vearc-rn‘om)

[owin 1| Aeblly + 5l |

NarMJ eaDW\,th,‘
% o

E

(K szy(A> ¢ = (i m(i)

oL

= @VTA*V'E)X = A¥L

\‘WVQV\C\Q (Q

- veTurusVr " T
= Wi ZT2+§=I)\,T

Clheele ATA L 5T




AS\‘OQ-L:
Seetion 1T 1

min L[ Ax-sll =\ xl,

instead of £ Uitk wmin herm,

A
Yhe AY werm  leaws Do Sparee X




Fist, [lok ot Cealar ocare

W @’A+81L)X=A‘a

Cecalavr
CCJ'Q’-* Sl)x = UIA
B .
ateft
RERe, Man o L Te
o " s
”: g=e -H,\ o _ §>
) en a-%*«B‘ e 12 '(:v ctvu{ o

df‘l{;ohﬂl Con soden A-"Z )mr\
W = (272+SL1:) g

1S dtau)bm(wt{'h e nhhes CO‘ +S?—) 7,
§qm a.raumu'vl" af hetre..

any A

@ (\szw‘\fav 5 ZA
SV (275 5 s
= V(zTz+r1) T
—F At as § - o




E5wa~'<

reTwunzeJ

WL

_ %M@M W ()1
> (* DG )
G*a g 7” (2

= (4+)x = 2
(—zmo L)\/ - &to

:9 &
X = Y+o* / Y

o

Q-mo

278"

without f%wlﬂfcM(y 's huse
w( re.ﬁwta.rn:a;t'»m % \e tiny



T ikhongw vreaularizahiew

-+ e-P@ccvaa -p-pr muy\j with
null Spaces and Numercesl 1sruegs

+ oW | mp rove c,ov\aéc"hmMJ

= )'E wi L

- CATA* g ) Yy be qur‘(.7
UV\oLt"h’UV\J ' | nefees { rL; 5 ke
(M proves mﬂ—hé\«inj lo uit medees

Ax = b les s peeuratc

nat Saticty X =



Wet‘g\/\fd Least Serq

WM 30N “ lo"AXN:

W eans 3\'viwa e,;bw\f ue[am- +o a,N 'HAL

Q%Mh‘cwv:
Buﬂ' + we know §omu(’hc‘w3 Wore & lbont e

d-a.)\"\, wé Zawn Qf{[ar\ 3(‘(.0\;(-&{“)' LU‘-UA-"_

Yo mock veliable datw.

VV’-[QKM l'ﬁkﬂ' Sziuuufg :

Wuin \, \NL‘( IO'AX)H.:

o ATWAx < AWL

ey, \/\/ |\ $ Wectriy of inv., vartances

-

dfa.g( o oL, y U’n-)'>

Exampl

pe  Let x= = :

e g X b_‘ anel X-b}_ be md.ap. V\m’!y
wmenft of ¢  WwWith Variances o7t g

Solve by werghid LS. ™ ) ey




W &aN

horwwi e.?

we,ujh\-m( £ 5
o

<
5.
-x%

1.

0‘. e O:‘L

=

x
u

X
"

2% = bth "’IX"LV””'
y =
|
\Lc 5,‘"“ L "TL'
o |
r 1)
ny e
l’:. T, :
7
L b+ L b Ly P
O—la_ | O-L‘L 2 a’;a. all.
—_-_o;_‘-va‘;"
07201"’ ..Lbl-« .Uo:) ooy -
oy o, O o
a_;‘lbl O"‘lb




conditton number of '@th(;\"ufv\ ‘CCK)

\Jrouu Sen¢ifive \S -@ ~+o Per{—urb«:ho:\«c W

R input X 7 P N

Lo
\ forw
bwp“w"” envce
QN0 Yo £
) N
\/ £(%)-
Vel 0t e

Dbcg L Gqulﬁcy CrrerS N “"P""t‘?

T4 it dees w0 vaudh,  Cgmputing with £ 13
dav\%ﬂxows  Numencad errers QFOUW\_O(J‘G"‘L ‘Cr”"r)
will be amplified ¢ dus reode wai +Z”’~"“1)
comyM‘cJ Colmtton .

Quwh\av( how VVWL(J/\ -@ mrlﬁccg‘ ,@rnfr
n \V\puuf

e
- l £(8)- 409 dﬁ;*:“f;
+ ,P—(x) ,,wffw*

f

X~ >‘ F
lrelohve erree
{ 1% | C put” }J

K¢ 'S an a.w\ph&ahw -Ac-hw-




Mafﬂ?x condition NuMmber

K, = @ A%‘AX“) _ C_ond’-CA)
W Axl

5=l > B
—M[T;(’U ‘ [Iw 2- rorm

e avrans Ky = LA WAT,

k u A(g "7() “) = o-‘ . _L
KT %%\ L o
e =

<\| P«x\\) OT
l f
Lxl Sp——y

L
= A \\ﬁ Cond (A) = | sz
(\l Axll\ Cond () = |
x| \
e




hOY“YY‘aJ .e%\,ud'l.b\/lf S%MQYQ “+he

Conditron Nnumbe r

——

am——

Cond (KA cand (A)*

]

checle
o KTh= VEWUSV =Ve'Z VT

L
=2 C_,om.&t)_ C_/’(.TA) = O"
& -

po= WsVvT
Cond-(A) =




properhes
L cona( A) = |

2 CW\L(_I) = |

3. cord (xA)= cond ()
Lond (D)= Mo ]

4, D d‘.“*ﬁw\'”( ) WAtk ld-t'




-P<X> ‘P di flerentizh lc

}p(x 40 | /e

EEE |/ \x|
Ak = X ¥
- | £ (xeax) —fb) ) /(o) Ji(")’
IAX] /\x\ "FO‘)\
Exawwpla _p(,() " %‘)‘(- i XS"»
"P\(k)‘ %x’%
Kp = l:\gx’{ ¥] = _2!.' el = cordubimesd
| %% |

Examle  Lga) = tam(x) =020

'P((X) = See(x) ™ | < tamCx)
sl

[fante))]

VLV\-( lo.r5¢ near 7’1,7—:)(




