
Homework

4. 𝑇：𝑅ଶ → 𝑅ଶ is a linear transformation that maps 𝑢 =
5
2

into
2
1

and maps 𝑣⃗ =
1
3

into
−1
3

. Use the fact that 𝑇 is linear to find the images under 𝑇 of 3𝑢, 2𝑣⃗ and 3𝑢 + 2𝑣⃗.

5. Let 𝑒ଵ =
1
0

, 𝑒ଶ =
0
1

and 𝑇：𝑅ଶ → 𝑅ଶ be a linear transformation satisfying

     𝑇(𝑒ଵ) =
2
5

, 𝑇(𝑒ଶ) =
−1
6

. Find the images of
5

−3
,

𝑥ଵ

𝑥ଶ
.

6. True or false: Let 𝑇：𝑅௡ → 𝑅௠ be a linear transformation.

(1) If {𝑣ଵ, 𝑣ଶ, ⋯ , 𝑣௞} is linearly independent in 𝑅௡, then {𝑇(𝑣ଵ), 𝑇(𝑣ଶ), ⋯ , 𝑇(𝑣௞)} is linearly
independent in 𝑅௠.

(2) If {𝑇(𝑣ଵ), 𝑇(𝑣ଶ), ⋯ , 𝑇(𝑣௞)} is linearly independent in 𝑅௠, then {𝑣ଵ, 𝑣ଶ, ⋯ , 𝑣௞} is linearly
independent in 𝑅௡.
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Homework (Optional)
1. Give an example of a function 𝑇：𝑅ଶ → 𝑅 such that 𝑇(𝑐𝑥⃗) = 𝑐𝑇(𝑥⃗) for all 𝑥⃗ ∈ 𝑅ଶ and
𝑐 ∈ 𝑅 but 𝑇 is not linear.

2. Let 𝐶 be the set of complex numbers. Give an example of a function 𝑇: 𝐶 → 𝐶 such
that 𝑇(𝑥 + 𝑦) = 𝑇(𝑥) + 𝑇(𝑦) for all 𝑥, 𝑦 ∈ 𝐶 but 𝑇 is not linear.

3. Which of the transformations are invertible?

(1) :

(2)

4.


