
 

6 tsqueprblms

A x ̅ 5 possibly inconsistent

Find x ̅ that minimizes 115 AIU

a leastsquares solution to Ax ̅ 5

W
5 projuts

Then 115 511 115 Ill for all vew

But x ̅ EIR T Ax ̅ ColA W

So 115 511 115 AxH̅ for all xeR

Can we find x ̅ such that I A x ̅

YES Because I W Col A

So there does exist such an x ̅

How do we find it

5 BT
Write A a an

Each age W Therefore



aj 5 B 0 for all j

a 5 AX 0 for all

E 15 A x ̅ 0

At 5 A x ̅ 0

ATB ATAx ̅ 0

ATAX AT

Find x ̅ by solving
called the

consist
ATAnATbI normalequations

for Ax ̅ 5

Ihetsetof leastsquares solus to Ax ̅ 5 is

the soln set to ATAx ̅ Atb which is nonempty



Expl1

A 5

Ax ̅ 5 is inconsistent Find a leastsquares sola

to Ax ̅ bI
AA 1

As 19

5 x ̅ 1

f Iii

x ̅ t.it i ta aiin
88 E



TLetta be mxn TFAE

a AT 5 has a unique least squares soln

for each 5 ERM

b The cols of A are lin indep

al ATA is invertible

I
Thafis the least squares error in Expl 1

k

Ax 21 4

115 AXIP Ey 4 16 64 84

115 All 84 250
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1

Find a leastsquares
soln to A x ̅ 5

orÉogÉal

D projeat.gs a ai

EE.at a

III a

20 4 as 2T as

Solve Ax ̅ B

ia ai 20 as

xia xia 2a as

EFI



Tf xn lin indep cols

A QR QR factorization

iiantlsnaig.sn xnepr triangularpositiveentries on

for ColA the diagonal

Then R

practice write Rt 05

and solve by row
reduction

IT E
Find a leastsquaressolntoAx

b.find an orthonormal basis for ColA

use Gram Schmidt then make Q

a




