
Last class

Solving Ax= b when A is full

Land here usually there is no solution

-> Ax-b
M

J(x) = 11Ax - b/12 residual

We try to make J) as small as possible.

We we makes the residual as small
as possible.

IfI is a minimize of J

(J(1) > J(x) for all other rectors x



Then M satisfies Ax= b
X
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- Assums columns of A one lively independent↓
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ATA is investible.

AA = Ab

* = (A TA) "At b



-

Ab (least squenes solution)
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x = [s]
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- e2x(1 , 2) =Ax

b= (3]
-= fo]

Ax = b



ATA = [i] Alb

[ii](2] = 20] + [2]+[i]
= [2]

ATA= Ab

[x = [2] = x = [2]
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Task: Find the

point on the Luna

as close as

to6possible



ATA = ATb A = [ ] b(2]

ATA At b [123(3] = 3 +2.2 = 7- -

5 7

5x = 7
Closest point on line

x = 7/s [2] · 5 = [=]
*



Looks like wh have the residual A-b

is orthogonal to Vo

An- 3 = [] - [] = []
resident

v = [2]
80

G + 6 = Es
vT (Ax- 3) = + %=



Claim : When
you solve A = Ab

the residual AX-b is outhogcal
to

my
liner combination of the colums of A .

linear combo of columns of A : Az for
some unbity
rector Z.

resident : AZ-b ATAY = Alb

(Az)T (A)- b) = zTAT (Ax-b)
= zt(A5b)

O



= zT0 = 0

Az + Ax- b

-

How to solve A = QR
ATAX = Alb

x = Atb 1) w = QTb

2) Solve R = W.

Then x = At b



(x
, , yc)

Findmn and b so that(xz
, +z)

: the line mxth

(xns +n) passes thrach all these points.

b + m +2 = Y2

b + mxz = 43-
b + mx) = Y

;

b + m +n = Yu



[m]
We an

look for a least squares solutes

J((b >m7) = (y1 - (b + m x
,))+ (xz- (b +mx))
t ... + (n -(b+m x))


