



































































































LASTTIME LS solutions of AI 5 Cannonastert system

are solutions of ATAt.AT normalequations

A LS approximation
115 A 11 LS error




































Applicationof LS solutions LSapproximation

Egivendatapo.nl 1,2 2,2 a s fad the line y a tb x

y
which is the bftf.tneInethm

ez cab errors

E 2 at b 1

a Fetesiii am
E 4 at b3

so we want LS solution of 1 5 I 1 1 1 5 AI

up of F entervector
trying to minimize
its norm

EE
I is

ausmat 91,83 1631 1 1 is it
best fitting line y x

leastsquare approximatingline

error 4 115 A 11 111 13 I IF HE E
AE1 THE



Ex Find the parabola that gives the best LS approximation to
the points 1,1 Co 1 1,0 2,27
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Et y at bxtcx approximating parabola
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factorization

then for each 5 ER the LS Sol of AI D is

T Idc normaleq ATA I Ift
e 7 RTR I RtQtb 7

REFER ERE RE Q'E

EI I R Q'I
L J



for A an men matrix with In indep columns theunique LS sol

of A D is I
441A
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def For A an mxn matrix with tin indep columns

the nom matrix At AtA is calledthepseudoiners of A

EI for A fi findthe pseudo verse

El Ata f CATA It
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2 At A I

3 A At is thematrix of projection onto heal A CIR

i e projw E A Att for any i e R

4 if A QR QR factorization

then At R Qt and A At QQ matrix ofprojection
thisis a symmetricmatrix

Ex find the matrix of projw MR w span fi I
El W 6111131 matrixof projection AA f 3 t.LI Ifl


