LQ%TOWML

SO(WH@ A:X_:é %,( AélRm‘n ﬂmslhgt«hk(‘
usw% ? éausg Elimihat

U Facfeization
But- LU fafoizatnun & net the enol %Wﬁ%_

@ A = <58 tvot 13 ze( ! 2 11 e
| i gééo }9 ! f‘v? ﬁ:' ? £ {/ 2 }74!‘1/3/7[
Xt Ccém% o s = almes]
L )R B Qew
@ 411 Sso 7 gy g
i ] b:[}- H:[ :
£.23  Jo.| - & (UJ
———
[/\\ i mefnX 13 "almost S“Wlf)lxtlor"

@} How do we analyie the coditim A Ax =b

—
jpm—

@/._G_i How do we tompare. Slufmy 2 fom difeent algo.
0.¥8> 0.563 . 0.21F
A= 0.913 o.és"‘i} é~ ["'15‘%]
Two SoluAions -

P:5% 1 6.919 . ‘
B = -0.08% X =] o b:u:i- < [‘\I

Whith 15 bethe) Wayhe (ook et the  mesdual

A,.X ;__b_ bM_ A’)(,—‘b =z vy R 0. O.QDDDl ]
frbeay, RS
A%, -b = 1. [o.omqs
- -~ Lo.volsir

//f/uz Nom [“Sale") o the pesidduad (3 a Poor\measuwedfz\
e closeness a»% & Solufiim |l X*’Q\\.



Besitles, [iheerly  scalivy A, b will afftet @
but mot  JIxt-% ||

To talle abovet all thiz, we neeel a way to talk abput
fhe 15261 of o vestw onel alse & mad

,_/D__if\ A veet nov o1l 3 a Mappiyg RS 5 pze cucAbad
D ¥VxeR”?  uxll 20 with ixil=o # x-o
2 ¥ xeRNeER lex(l = lel- (1% ond nly -
3 Vx,y er™ ety suxit Iyl — triang e

In i cowcse. we will use the p4nom: lheﬁbuﬁhtaﬁ‘
Ixlip= (&5 1=17)*

\~homm:  p=1. hxll, = é,xfl

Z-hom . P fxtl, - g [x:]* <— Euditlean

now"
o-toms preslIZles = WX (x|

_D_gﬁ\ An Wduceel medn\ oo 7 medtnX. novn MML@(
In tems of o vecform o as Follon -

Axll <
ﬂ/'}a[.{_: u\;Y[‘;O:X WAx | = Max 1AZY | < Ledtu-
A "N T me A#0 XA e poms
e echn-

nom
Mot Noms Jahf% :

D. WAll>e WA= & A=0 ©

Medn V<
e

2) Me-All = || 1A ceR.



3). Ia+ BIl < AN+ 1B
D WABU S UALIB)

NIl -
) WAxI £ ALzl —

we wn shoo tHio "
I A”f - WJN C:Z, (ﬁu} —— Mo b

Column Sum

n
{ A’”oﬂ = /W\"/}F 2. la;-l — WMar abg
rbb\_) SMrV‘

Conditn Number of 4 Mednx

Conel [A) = j ”A”-"A_‘H- + A & ncmslhﬁp\(a\r

0O = AR Sm@l«b\r‘
we cgn show thod-

AR - (o ((Axﬂ)( N A n)

x|l = |

Conol (R) describes Hie vt of e mox .Steedeh
to  max Shnhh'lfj of- ponr  on e unit sp hece

PG’DP—QCh\CS P C&hd /Al PL(LL\;}Z) @ %W\( e
c()«\oL(A) B

2. o (I) = 4

3. Cmd(fA).—-“'()”AI[-[f‘%,A"“:Crwl('/ﬁ}), TER.  T*o.



Neted i

X
X = [XZJ Mok }‘XL\ = the lengest possible [%e|

Ke - é acnss  all Pussﬂoh, velues
A 1,

2 mar %Ki
/)(—- 3 /mm"('}(;l - L(, (itﬁ‘(—
= 7 ]-4 A g

l

i H%ﬂ ~ the fﬁu&%’fl Pogg:ble valug.

7,9

B foc Azl acoss all possible.
values f %

m A ,
l(_i;;Ki el e l“ﬁﬂfﬁ poss:bte volve fu—

CoreldTin 1A% aemss all posshle
ol Valney of o« whee fx(l= 1
(C . WU - CESO

@



®
£ o (A) 3 small Ahen  AXzb b wellconlifvey,

with ~the bounal .
I
L2 L ¢ ol (a) 2N
I x7* b
and - Similevly
L Al
|Dec I\/\\(\é e condittm Numbe—
Recal| Rum lecte . that  CN = L2y fq |
| o%/x |
oV §
\"7\ = CN. |ex
R " ——
relech
Wﬁwﬂw emxvifpwq—
Considec Ax=b .
N el
Let %% be the tne sdwtm  Axt=b Res
A U
X e the Covv\Pmkot Solutun Ax ~-b= sb
AX = Ak _ Ax-b=o
- /Q’ (_?_Y/‘-—_j):: sb
; 7 A bLb
— LK =
4INS ¥

wehove . ax=ATab = faxl £ (A iabl| ()

Ax* - b = [AI0F > by @



Talee B W axIl AT (- Wiebl] ©
.

= m — 7 b
= W -
Pwrevn o
Cowvipoee |
o ‘ L ax (ab )
|2ty on a2 ) paan JEk
| \71 N |2 | L < Ijﬁ”______“lq_.,“ ]
yveleo’ mi%ﬂw‘ nom1  relahve (ﬁnd(A> o e lahve
pudpnt—. mpwf' oM m@ Cpmpmﬁo_dq hesidnad %P
Solutiwa Cumpvdﬁﬁ/
7 S il da o
Lok 3 meaps & thedt
F ond (A) B small  ——— property ot
pmbm
anel velochve residual 3 smatl —
propecty oA~ the
then: velodive em>c 3 Smal| comprtesl sol W

Alematiely, F b small buf conol (A1) 18 lerge
then relohire ovor onld be (a%e .

ik E{IMIW'%\
/ummkg Subr 1Y TS |
- o | [emzel 1]
9 tT!K S T 5
P g i B
conlt o ithe UL Hf@llcpdﬁlv} 19\3 & Lﬁr‘%e U Mg,
a2 WM1mmw{mwmﬁﬂmrx

Moun, Toleor 1 Imtecchongg. nows (R.e>Ry)  befove

elmhoding. o the &= elements below o
drogonad . Se Hab T Moximine the abs. valve

ot Ahe pit [\falwe h the d?ﬁgml)



&
(g i ? 9 Lhed Dvo %ﬁb&h&%& Wﬂ’c@\@\/\gg
=3 B ; D Shoulol e vinakee Lefue WV\(
Q[IM1WV"T\
R, €2 Ry

=5 2 3
T B
A’J:’S 2 ﬂ}_

e will pse P.Q(m»u\-pd-()qr\ medniee, o Q;t@/\ad:l_ ~re \\(\'k(r:fz\qva(

‘C‘ﬁ-/( R, «> 3 _ ;) Iool |
S A= b

Q{i_[‘ f—}pxarmw*uﬂ/‘f\ mad™™ P s exar;l—l(j me A neach

O
Pow  anol each cOlUmn, ool 2@ eue«@wb\a«e else.

Bl pr

* cond (P) =
. muh@l v\% louﬂ\e\?ifg m{z Ax b b:ﬂ g does net

thf\'}f(- ’H/\e Soludton. PAQS-*—PIO
Ganss Himihadtim it Poctiod Pl\/b‘hiq)

We pemute the modry  loefue elimieding - belows o
digonod  Se=bedt to chesse the  lagest pocsibole Pt

\ngteasl G@\ P_Q(G)mrs :
M., - M, MmA = U



m P - m, P, mIPIA-: U Wheve  Po ove ethhe
e pemudedivng - o

I tums ot tok @ 2 e%mwb\[en+ o

(VY/]\nq m/;.l an\tn(/\\,) (Pn,, .. P ) A= U

N " L = PA =) U
\M‘h’\-}t(ksuLbf' -P
L J\Pmolmﬁ% of WW{&@K
ynodmees B st
) (Levm/w’{’h’“% W\W

Summeny Yo Solre Ax =b

© A pL U sT. PA=LU- Ganss EliMiachi,
with Ppwh
6 Ax = b & PA x -Pb MJ‘I’T%
> | Ux=Pb
Solve_ L\Lj - Pb
Ux = Y

Frample  [€ l] W € € Eppn
Withowd— pivitths,  we  get~. a c |
© } | -
L:[‘/le ll U’[O \_—é}:[o "'eL}
| o :
Then LU= [‘/e f]fﬁ —[J@I: /—‘[eol] +1#



Geopretriz. Inepretatiin - of— conelitin g

n 2D, Aj( =b g rese ey ’{%V\O\W\% the
“ integecfin~ of 2 lmer,

(D Au R+ alzx?_:la, S
Ahey 2D
@' allx\’t‘allxz:bL &
Qi Kit0q X = by +2b, lihes wf the slope but
SRty dcfrernrs
|M’trcegrt>.

el Camd(ﬁm{o/l_

e o |l cudtned

Svadl ab  @n
Pftb(bu_g Ty
Chm%a h Soluhi




