W 'W\AXA';'X nom Lo mew‘f'w/i' ?

'\3\1‘% rwow Thal o mruIvV Comnol
repwe,g%i reell numbers waﬂa

wn| 208 ‘t’\sua ONR. é%_g&gmmb—e/rs.
i.4.d

tA2""" d-tx 28
S0, Suppoae You wat +o sofve

Ax=b AeR"™"

Buk wn reallity | yoa frove o enconle
A, x(/ ,Ib oW _H‘\Q WPAI'/\/‘ ,

Lot A'=fR(A), x'=F2(x), b=FLWB
ie., Mo emol up M"v:’m;

A = b

Swppml-le’. ‘F{:«TM mowmend , Lol’s assume
b= b for simplicidy

N ow-, Wk 4-:3% the

reldive ervor O‘B the polutlion :

IX'—xl_Ix'=A'pl
nx’ Il (I

el evrr = NX = AT AX||
om Solution N’
- A (A-A) X
nx’ I
@IIA"II- I A=A 1L (ET]

AT



= 1Al A"y LA
AAAAAAAAAN LAl

A e

‘f‘“‘h”’ e,mrv‘&«&

N ow- ne the vh e
D_B . O:;Z;E»\, condihy oA nunber
K(A) = wnd (R):= |lAIl-11A7"

1 };ﬁg Co Qa/tje) Thew A o
pre od , c.e., @ fonge erpor
o addutioe X = A_' b

. R-U‘V-ﬁ eak(‘;r |
A” wu@ru”m&wmi j; x‘;’:}ﬁ

we lose = Iog,OK(F-\) oUﬁ,-"I's,

. T t ol ) C vngulan
por o, i
K(A)-—-ch,) ﬁAthﬂ ’




A Brfef In-tVO '7"0

v

Sine the errsr Mw@’“'q G aumsdi o
eivvinaion % LU de rgo—;,.'}—im
cre  pudlle ook diffrendl, we '/l
fuat todk abod The Lomat sgunres
f’w“"'ew*, thew tolk obol +he

projelerng , R deconprution  ete.

Tre Leaal Sguareq Protlew wmo Conceduved
b; Gomss amd of.e.fwo(lbe oroumd P00

irn the fields of estronomy & geoolery ,
n mtzﬂﬁm, ﬁoM Mﬁ? to measmed dea.

wWant 1o solve
w A X =

whone A € lRmxn, m > n More egualy;

n m -th
X€IR™ beR iras

IngwmQ, &) fhao Mo -exact
notuion unbess b € ramqe (A)

‘TWW%MMW!
> Check The pYe o the resicluad
r:=b-Ax €mRrR"

o wanl Ir oo maum'pme,&

Given A € R™, m=zn_ b€ R”
{ Findk XeIR s.t. ll b—AxIl,>mmn

overdelermined




9 - noyrm w wred ?

Thw. Let AelR , -mzn beR”
Thew, X €R" i the Wu.»mjera'g
niri, =t b-AxI,

< IrdL rovge (A)

< ATwr=0

& ATA X = AT (the nomal
& AAAY ATH = Ax

FM‘HAM/MMQ
ATA & 'nMSongu.Qa/b S A fllr
WM romk (A)=n if man

The polufion X Lo wmigne & A i&@fﬁ‘&é



C?W'”f) Theae n‘f‘axﬂ.mtg oNL Ma”y
obviowo from the fusune .

0lao v L romge CA).

> WL 4 '=3sm

> wTL[a - &) =0

S ITA=0 & Ar=o
Thew AT r= AT (b-AX)
= ATlb-ATAKX
=0
<> ATAX=ATL /S
Now we com oleo sl The WA Gue g
fg te O‘Y‘Uﬂ»ojqu pmjeuﬁ'm ag b onfo
ronge (A) os o
Let Y= A (ATAY'A™ b € rwge(4)
wl««.oe\ olvwmlg fmamrm:je. ” Ib""j “2
Swrrm az:\:’:] s. €. =ir

Hh=zll, =1l b=yl, Zermgelh)
Thew, Y-z € ramge (A)

So, Y-z .Lzlb—y X

& N b-zl = b= Yl 1 y-2l,

b

,‘ b-2 7 Pythegoris !
‘ But these Tiwo are egual Lg the assumption,

Ao Yy—2z2Nl,=0 < 532#



(ATA) AT & rgam called
fswmvme. o-g , andk

wh oL Rawmo 94 m<n? Mf;‘g&’s.
TWs cane & ¢ undordefermured

Needk extia consthaunts to aotre

pude LS probloa, e.g., mon IIXI
That e,

Find )KGIR. s.€.
Wvll)\("z' Sulo,ci""v A)\( ,b

This v» dona by the 0(%9”"“93— mullpliers:
Let J(X):= XTX + N(b-AX)

ANER™
Thew. W mn J (X))
2y _ T
>% = f -AN =0
= X= 'é—A A 'l'lu.o)l( manim 30 J(x)
Now, b= AX = AA A
= A=2 AAT)
&= 1HA- AT S
Compare this with (ATA)"AT Ib

wn The Cane rf mzan,



Exawmple The LS pr¥ynowinl £°£

Givem m A;S'l'fn(x—po-‘nfs Xi,---, ¥Xm & R
e\ Aatlol ‘d;)"'/ #m € IR

wWowt 1o M_ G paejnm&aﬁ R oleg. M-I

PIX) = Cot CyX+ ot Cpoy X

for Some n < m,

Sudk a fﬂeﬂnow.&af. wa LS &-v/t_'l'o

the ol i L mumcnmijes the residaad
m

W > )=y |®
o=
So

X x"‘---x?"} [ Co ] [3"
- w0
r L.1 Xwm Xn:- = Xm Lcn—|_\ ‘aMJ

AN T A~ T~

A X b
andormande ! 66) = [l ll,= | b~ AXI,

MATLAB Demo fene !



