
Homework 10

Elementary Linear Algebra
(MATH 2250-03), Spring, 2019

Check: 05/03/2019

Section 6.1 - Inner Product, Length, and Orthogonality

1. Let u =
[
−1
2

]
and v =

[
4
6

]
. Compute the following quantities:

(a) ‖u‖ − ‖v‖

(b) ‖u − v‖

(c) u ·u

(d) v ·u

(e)
(u · v
v · v

)
v

(f)
( 1
u ·u

)
u

2. Find the distance between x =
[

10
−3

]
and y =

[
−1
−5

]
.

3. Let W be a subspace of Rn. Show that if x ∈ Rn is a vector which satisfies both x ∈ W and
x ∈W⊥, then x = 0.

Section 6.2 - Orthogonal Sets

4. Determine whether 


1/3
1/3
1/3

 ,

−1/2

0
1/2




is an orthogonal set. If it is, normalize the vectors in this set to produce an orthonormal set.

5. Compute the orthogonal projection of
[

1
7

]
onto the line through

[
−4
2

]
and the origin.

6. Given a vector u , 0 in Rn, let L = span
{
u
}
. Show that the mapping x 7→ projL(x) is a linear

transformation.

Section 6.3 - Orthogonal Projections

7. Let u1 =


1
1
0

 and u2 =


−1
1
0

 and y =


−1
4
3

. Verify that
{
u1,u2

}
is an orthogonal set. Then,

find the orthogonal projection of y onto span
{
u1,u2

}
.

8. Let v1 =


2
−1
−3
1

, v2 =


1
1
0
−1

, and z =


3
−7
2
3

. Let W = span
{
v1,v2

}
and find the best approxi-

mation to z by elements of W.
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9. Let W be a subspace of Rn with an orthogonal basis
{
w1, . . . ,wp

}
. Suppose

{
v1, . . . , vq

}
is an

orthogonal basis for W⊥. Show that
{
w1, . . . ,wp,v1, . . . , vq

}
is an orthogonal basis for Rn.
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