
Homework

1. (a) For matrix 𝐴 =

1 1
1 2
1 3
1 4

, find vectors that span the column space of 𝐴

(b)For each matrix 𝐴, find vectors that span the null space of 𝐴

(1) 𝐴 =
1 2 3
1 2 3
1 2 3

(2) 𝐴 =
1 2 3 4
0 1 2 3
0 0 0 1

2. Describe the solutions of the following system in parametric vector form.

ቐ
 𝑥ଵ + 3𝑥ଶ − 5𝑥ଷ = 4
 𝑥ଵ + 4𝑥ଶ − 8𝑥ଷ = 7
 −3𝑥ଵ − 7𝑥ଶ + 9𝑥ଷ = −6
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2. (a) Suppose 𝑈ଵ, 𝑈ଶ are subspaces of 𝑅௡. Prove or disprove:

(1) The sum 𝑈ଵ + 𝑈ଶ = {𝑢ଵ + 𝑢ଶห𝑢ଵ ∈ 𝑈ଵ, 𝑢ଶ ∈ 𝑈ଶ} is a subspace of 𝑅௡.

(2) The intersection 𝑈ଵ ∩ 𝑈ଶ is a subspace of 𝑅௡.

(3) The intersection 𝑈ଵ ∪ 𝑈ଶ is a subspace of 𝑅௡

(b)Suppose 𝑈ଵ, 𝑈ଶ, 𝑈ଷ are subspaces of 𝑅௡. Prove or disprove:

(1) 𝑈ଵ ∩ (𝑈ଶ + 𝑈ଷ) = 𝑈ଵ ∩ 𝑈ଶ + 𝑈ଵ ∩ 𝑈ଷ

(2) If 𝑈ଶ ⊆ 𝑈ଵ, then 𝑈ଵ ∩ (𝑈ଶ + 𝑈ଷ) = 𝑈ଶ + 𝑈ଵ ∩ 𝑈ଷ

(3) If 𝑈ଵ + 𝑈ଷ = 𝑈ଶ + 𝑈ଷ, then 𝑈ଵ = 𝑈ଶ

3. Consider a subspace 𝑉 of 𝑅௡. We define the orthogonal complement 𝑉ୄ of 𝑉 as
the set of those 𝑤 in 𝑅௡ that are perpendicular to all vectors in 𝑉; in particular,

𝑉ୄ = {𝑤 ∈ 𝑅௡|𝑤 ȉ 𝑣⃗ = 0 for all 𝑣⃗ ∈ 𝑉}. Prove or disprove: 𝑉ୄ is a subspace of 𝑅௡
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