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LECTURE 06

"30»« row Thal o ww.ruIvV Cannol
re.pne,su\i reell numbers wadﬂa

wn| 208 ‘(’\\-U& ONR g‘%,&n&;_c‘mb-e/fs

1. dida= dy x 2°
S0, Supprae Yo wamt +o solve

Ax=b AeR"™"

Buk wn Naﬂlfa, tg,mﬁm»e.-/-owmu.
A, X(/ b o the C,G'W’-P,qm/\/, ,
Lot A =FR(A), x’'=F2(x) b=
ie., Mo emol up M(’viug

A'X = b
Suppose for the momend Le1’s ansuuwe

/: lb n‘l QQ.[. .
I[Elw, «;:—:. Wk 4-:3%» the

reldive ervor of the pobution :
IX'— %l _Ix'=A"pll

nx’ (X I
0 o _ x'— ATTA'X
e X0
_ LA (A=A X’
N’
@IIA"H- Il A=A 1L KT
AT
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LECTURE 06

= Al A" A=A
W Al

Ll ™ rel ot ne

fodor eV G

motar X

Now- o‘-bf)«wz_ the condibh o ruunber

op A by
K(A) = wnd(RA):= |[lAIl-I1A7Y

If K (A) & longe, Then A o
preTly bad , i.e., & farge error
o actution X = A—'%.

* Rowghly apeakivg, fo compule
A~ V%MMWMJ{ Ax=b,
we lose = log,, k(A) digits

* In particdon i'g A b MrguML,
K (A) = +0o,
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A Bn’ef Lntro o LECTURE 06
Load Ssuaned Prytlew

v

Sine the error amaﬁ;am G ausasianm
eivunadion 2 LU de.wwfmih’m
ane aulile ook W‘gﬁ-twu, we /]
fout talk bt the fasat agues
W, thew Lolk obonl #he
prjedions, QR deconpoutioe  ete.
Tre fesal Sgusreq Protlew wao Concedived

b; Gomuss om ot of.zjwo(me croumd [ PoD

ir the frelds of aslronomy & geo :
e pmtiﬁ;ﬂaa, ﬁoM M’:\”g 1o measmed deda.

Wankt 1o solve
K) A X = lb overdetermined
whine A€ER™™™, m>m

X € R" beR"

IngW\aQ) &) hoo Mo exack
notudion unlless b € ramqe (A)
thio wsnally clote ni Bappen !

5 Check the pge f the regicluad
r:=b-Ax €R"
omd want Ir oo amell oo porectle

NN

{GI@A R™™*" m=zmn lbélRf"
Find xelR s.t. llb-—AxI(l,>mn
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LECTURE 06

’w‘eua 9-noym w wed ?
= ts geomeluic mfupref‘atm’

Thw. Let AelR “wmzn belR
Thew, X €R" i the WM.\.WSG—Y a'g
niri, =t b-AxI,

& IrL VM‘ﬂe-(A)

& ATr =

= ATA X= A//, (runnml
& AAAY AT = Ax

FMHW\,WrQ
A A o 'r\MSsr\gu.QaN (—) A-w fuﬂ rM
Conaesvaritly, (ol CRY= . if man

'LZM&»{"}M)\(MUMAWQAM
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LECTURE 06

(‘fwr"f ) Theae stakoments ane mdially
obVviowo -6ro'm The -G—vcyww_

Gleo ¥ L Yomge (A)

&) W oL 9\] ISpENn

> wTL[a - &al=0

S WTA=0 & ATr=0
Thew AT Ir= AT (b-AX)
= ATlb-ATAX
=0
<> ATAXx=ATL /S
Now we tam oleo sl The unigeemss
4 tle O‘Y‘UMJjMo—Q projeaﬁ'm ’K b onifo
rom e (A) oa o
Let Y= A (ATA)'A" b € rmwge(A)
whadh olv\rimlg fmi.m'.m&je. (l Ib“'j “z
Suppre 22 £y st =r
b=z, =l b=yll, Ze&rmge(h)

?

SO) 3—2 'Lzlb—b r
& M-z = b= YU 1 y-20]

b

,‘ b-2 7 ?'3""\'%50?'0.6 .’
‘ Buk fhese Two sz egual Lg the assumption,

Ao Yy—2zNl,=0 < 532#
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_y LECTURE 06
- (ATA) AT o i called
psemdo mverse of A, andk

dendtad by A iy iwitely
AR S

whaX 'Raﬂom P m<n? J\Sat's.

Thas caal oo undordefermmedt

Needk extia consthamnts 1o actue

avdh LS proflow, e.9., mm |l XI,
That e,

Find X eR", s.t.
i (| XNZF subedb o AX=1Ib.

This » domna by the Ragrmmge mullpliers:

Let J(x) = X"X + N(b-AX)
A € R

Thev. wanl min T (X) ,

2J _ — ATy -
2Z=2X-ATA =0

= §:( = —2'.- AT A ' TM%{(\ wim'w:}bo J(¥)
Now, b= AX=75AAA

S A=2(AAT) b

S X =LAA=AT(AAT) b

Comparne thio with (ATA) AT Ib

wn The Cane rt’ mzan
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LECTURE 06

Exawple The LS prynowwel ££

Given m o{;si'fn(x‘po?nfs Xi,---, Xm & R
o\ Aalo. ‘3;)"', #m € R

Wont 1o M_ G paegnam&aﬁ & oleg. m-I

PIX) = Cot CyX+ -t Cpoy X

for Some N < M,

Sudh a plynomial o a LS ok fo

the dola i L mincmiies the vesi duad
™

W )=y |7
el
So

% x;"---x?"} o ] [3.'
: :»..-\ : AV I
r 1 Xw x:\- = Xm Lcn-|_\ ‘3mJ

AN T A~ T

A X b
andormande ! 60 = L il = ([ b-AXI,

Tdia. Demo frene !
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