
MA 2007B: Linear Algebra I – Quiz #7

Name: Student ID number:

(1) Let A ∈ Rm×n. Show that A>A has the same nullspace as A, i.e., N(A>A) =
N(A).

Proof: Note that

N(A) := {x ∈ Rn : Ax = 0},
N(A>A) := {x ∈ Rn : A>Ax = 0}.
(i) If x ∈ N(A), then Ax = 0 =⇒ A>Ax = A>0 = 0 =⇒ x ∈ N(A>A)

(ii) If x ∈ N(A>A), then A>Ax = 0 =⇒ x>A>Ax = x>0 = 0 =⇒ (Ax)>Ax = 0
=⇒ ‖Ax‖2 = 0 =⇒ Ax = 0 =⇒ x ∈ N(A)

By (i) and (ii), N(A>A) = N(A).

(2) Find the closest line y = C + Dx to the points (0, 6), (1, 0) and (2, 0) by solving
the normal equation.

Solution: We have
C + D× 0 = 6
C + D× 1 = 0
C + D× 2 = 0

⇐⇒

 1 0
1 1
1 2

 [ C
D

]
=

 6
0
0

 ⇐⇒ Ax = b

Ax = b is not solvable! Since

A>A =

[
3 3
3 5

]
and A>b =

[
6
0

]
,

the normal equation is

A>Ax = A>b ⇐⇒
[

3 3
3 5

] [
C
D

]
=

[
6
0

]
⇐⇒

[
C
D

]
=

[
5
−3

]
.

The line is y = 5− 3x.


