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Q: Given this basis & of a plane W = Spans&, **>

End Sh ,
125 an orthogonal basis ohe

i

= Wa
= X2 - *z Vz= =)



WTSV ,Va
,vi] orthogonal basis

for SpanGXvXz,
X35= W .

= xz-

x
x3-53-

Steel : Seti= I
= Xp- Ep

v = (
,

)

Sept.FindW Xa⑫abow
=(ii)

S3 : Find Va ·3
V = X3-V-X

En-

↳
= (ii)-ti
= (i)-(-==



Q do G-S
normalize .

↓R=QTA .

E

From G-S .

① Find vi, vani normalize

v= Xi= (2) ⑫it
Vz = Xz-z

= Xz-
= (3) - =(= R= QTA=

G-S3(5)
,
7313 now normalize &(3) (3Do haround basis to w

- reasonal (R
=QTA)

A=QREit(),/31 ATA = QTAR

IIvill = 04 = 2 (Well = viz = 25 Will= to = IR
bl

=R .

= R=( = QA=)= m

=







If A=5
N

then

A= (v, vi)x= (* llA*-61)
AxExv

, +me = b is as

small as

-> beColA give
consistent Ax= possible.

Step 1 .
End ATA

,
At Ax= (2)(2) least squaresn.

ATA= !11(2) = (7 = (5 ↓

(oi/i] FtilAb = (i)() = (ii) &Sep2 : Solve AA = At6·

CATA/Ab) = (11ii)-(o Sli)-(oI)



* B

10 ,
12)

,

(1
,
1

,
(2,2)

,
(5, 3)

·(3 ,
1)

(2
, 512)

-

y=
xx+B

(1 ,
1. 02

,
2,2) BAll·

10
,

04) u
& Y = B+x

So :
Need Ax=b ,

Find A,
b.

cert ofB ==%

Ettainto model VVPlug ↓ Y
-> Y =XX+B

C(0 i2) = X . 0 + B A=(i)= () Av
e(1,

1) 1 = x1 + B consistent

e (2
,
5h) E = X.2 + B inconsistent?W b = ly-valuesc (3 ,3) 3 = 0 .3 + B

Step1 : Set up ATAX= ATh the normalegus . Step2 Solve

-

ATA = (0131(=
FATAY= ATL

CATA/Ab7 =14
AT6 = 1

,01 3)(i) = (E) ~...?

opene Y= (ATA)"ATh

(TA)" = (4)"= iii]

(ATA)
"

At= :)
= to (187 = (201 =(



(3 ,
3.)

(2 ,
20573 ,3)

-105
llb-5/p= (y -y ,)2+ (yz-)= (yz - 3)2

+ (yy-y)
= least squares error , squared.



#b Solve -

Why ATA !

* Why?

=T=proje
Solving ATARIATh

~

normal egns .

why when you some

the normal equs

b -5t (ColA)
+

= NulAT to you get
*

=> A(b-5)= (sust)
least squares soln?

= Ab - AT=

= Ab-ATA =: b- AYE((o)AT)

-= ATh # ATAX = At 6 .



Model
F

cane (0 , 1) 1 = 0x + op +1

A= (ii) b= 1)

* -

manyparabo,ab = (2)



Example: Given the data set (-6,-1), (-2,2), (1,1), (7,6), find the coefficient matrix A for the least 
squares problem Ax=b which can be used to find the line of best fit y= αx+ β↳
Step .Flugin data into model !

OU "design Mati
of model

e(6 ,
- 1) - 6x+B = - 1

A =(b).
futting

e(- 2
,
2) -2x +B = 2 problem .

e(1, i) a +B = 1

Solving heare(, 6) 7 +B = 6

1 ⑰-#
Iin dep

= (2) ER least squres sol ColS-

unique ! = Ab

Car #Free was ut A= # free ATA 4-manyafree us.

#Pivots of A = # Pivote ATA

=# of ATA.

Claim If XeNulA

(A) = Nul(ATA) . => Ax= 5

=AAy =A=8

Ther XeNulATA

If Xe NuKAA)
,
then llAx= 0 => Axio

AAx = 5 => XATAX = XT8 = 0 = (Axo(Ax)= 0

= llAxI12 =0



AtE
-D (:::

E colson
Find L-S soln to Ax= b.↳ R QTb

(e)(111) = (ii)

-
↑ comes from ATAX= ATb. using

A= ar

d t ↓
=> (QRITARX = (QR)TT

-> RQQRX = RTQ

- RX=Qb

-a





Y4-M

YayBe s Ii"
line of best fit

y ,
-30

Error=+ (y-52) +G5-Y + (yp-y)* residualisvertical
distance between

thikitethesame seeros dataDonea model,



https://piazza.com/class/lldv6iezpqh7jy/post/776

(2x4

y= xx+B #
y= Nx+Bx2

②y= Gta+ar+As

y= a
,x + azx

① y=x+ Ber

Y=x+ Bcoss



8m
Solve ATAXIAh

O (ATA/ATb)- ..

signtmodel
X = (AA)"ATh=503

↓(:)x + (.0019)er

8.Ne
ATAX= Alb solve

X (E) (s I
-0.2 3276

model of best fit

4-12.52 +3 .52 - 0i2x3








