
Homework - July 27
Section 6.5

2. a) The normal equations are AT Ax = AT b. We have

AT A =
[
2 −2 2
1 0 3

] 2 1
−2 0
2 3

 =
[
12 8
8 10

]
and AT b =

[
2 −2 2
1 0 3

]−5
8
1

 =[
−24
−2

]
. So,

[
12 8
8 10

]
x =

[
−25
−2

]
.

b) To find x̂, we solve x̂ = (AT A)−1AT b =
[

5/28 −4/28
−4/28 6/28

] [
−24
−2

]
=[

−4
3

]
.

24. When the columns of A are orthogonal, x̂ is given by the weights on the
columns of A when we determine the projection of b onto the column
space of A. That is x̂ = (x1, x2, . . . , xp) = ( b·a1

a1·a1
, b·a2

a2·a2
, . . . ,

b·ap

ap·ap
) where

a1,a2, . . . ,ap are the columns of A. Since the columns are orthonormal,
we can simplify this formula to x̂ = (b · a1,b · a2, . . . ,b · ap).
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