
Math 211 Homework 14 Sample Solution

1. Note that ATA =

[
3 3
3 11

]
and AT b =

[
6
14

]
. Then we solve the linear system

[
3 3 6
3 11 14

]
→
[

1 0 1
0 1 1

]
. Thus, the least square solution is x̂ =

[
1
1

]
.

2. We have

b̂ =
b · a1
a1 · a1

a1 +
b · a2
a2 · a2

a2 +
b · a3
a3 · a3

a3 =


5
2
3
6

 .

The least square solution is:

 1/3
14/3
−5/3

.

3. Note that QT b =

[
17/2
9/2

]
. Then we solve the system Rx = QT b:[

2 3 17/2
0 5 9/2

]
→
[

1 0 29/2
0 1 9/10

]
. Thus, x̂ =

[
29/10
9/10

]
.

4. Find an orthogonal basis for Col(A)⊥ for the matrix A in Problem 3.
Solution. Note that Col(A)⊥ = {x ∈ R4 : ATx = 0} = Null(AT ). Direct computation show

that Null(A) = span



−1
0
1
0

 ,


0
−1
0
1


. The two vectors in the spanning set are orthogonal. So,

the two vectors form an orthogonal basis.

5. Find the equation y = a0+a1x of the least square line that best fits the data: (2, 3), (3, 2), (5, 1), (6, 0).
Solution. Assume y = a0 + a1x is the least square line fit of the given data. Let

A =


1 2
1 3
1 5
1 6

 , and y =


3
2
1
0

 .

We need to solve ATA

[
a0
a1

]
= Atb. Thus, we solve

[
4 16
16 74

] [
a0
a1

]
=

[
16
17

]
and get (a0, a1) = (4.3,−0.7). Thus, the equation of the line equals: y = 4.3− 0.7x
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