







































































HW7 due 3111
51 16 26,28
52 4,618,295.3 2,6 8,10

HW8 due 318
5.4 20 36,38

The For I EIR and a subspace V of IR projp is theclosest
vector in V to I i.e

1 I projuill AI Ell for all TeVwhereftp.rojvx
I prove

Def For a linear At I a vector It is a leastsquaressolution
of this system if 118 AI'll I 115 Hill forall vectors I

Rohit
EF A gig if At 5 is inconsistent

want it
1g

such that 118AE'll is minimized

How to compute
I F AAA isminimized Att projutforV inCA

E A Elina

5 proof



TheLima kerAT
If
Aff

v i A
I I EIR Fi I o for all i

matrixmultipEFFE0

I is

TF
inA v YER ATE 3 KerAT I

Usingthisthere HE AI'll is minimized E A ekedAT
ATE AH s

ATAIA ATTTEKerATE ATE 3
E E AH

ET A4,49g if At 5 is inconsistent

want it
Ig

such that 118AE'll is minimized

Is.is idl i ggiid litii I
linessystenoregations

Th The least squares solutions of the systemAt P
are the exact solutions of the system ATA ATE
If heA 83 he cansaymore



The keCA ke ATA

If i If TekerA then ATA I ATAI ATE 3

Ii If IEkerATA then AXE in A
ATAR 3 AI e ke AT i at AT 3 TeterA

D
If herA 83 then ATA is invertible because it is squareand

KeCATA keCA 83
ATA It ATE with kerCA 8

It ATA ATI
Th If kerA 83 then At T hasunique leastsquares solution

ATA ATI

At II
Fight Thera 0

Least squares solution I ATA ATI p
AA

E CATATATE

Ija FEÉti point
Finch

Th For subspae V ofIR with basis vi I
let A M Y Then thematrix ofproju is A ATA AT



DataFitting
For data x y Umyn thepolynomial ofdegree n of

best fit flt isgivenby flt att citttett't tenth

for It 41,4 is a least squares solution to AE f with

1 XXi xp

Af an etIXuXin Xi

f liner Hey1 linear regression

Eg Xiy Zi see example 5.4 6 Leastsquare to find

line like Z cot Cx t cry


