
MATH 300
Homework 7

(due Nov 1) Oct 25, 2024

Problem 1. 1. 𝑓1 : R→ 𝑐𝑜𝑑𝑜𝑚( 𝑓1), defined by 𝑓1(𝑥) = {𝑥2}.
Compute 𝑓1(5).

2. 𝑓2 : 𝑃(N) → 𝑐𝑜𝑑𝑜𝑚( 𝑓2), defined by 𝑓2(𝑥) =


min(𝑥) 4 ∈ 𝑥

𝑥 𝑒𝑙𝑠𝑒

.

Compute 𝑓2(N𝑒𝑣𝑒𝑛) and 𝑓2({𝑛 ∈ N | 𝑛2 − 2𝑛 + 1 ≤ 9}).

3. 𝑓3 : N×Z→ 𝑐𝑜𝑑𝑜𝑚( 𝑓3), defined by 𝑓3(⟨𝑛, 𝑚⟩) = {𝑥 ∈ N | 𝑛 < 𝑥 < 𝑚}.
Compute 𝑓3(⟨1, 5⟩) and 𝑓3(⟨1,−1⟩).
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Problem 2. For each of the functions from the previous exercise, find their

domain and codomain.
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Problem 3. Define

𝑓1 : N→ N ×N, 𝑓1(𝑛) = ⟨𝑛 + 1, 𝑛 + 2⟩

𝑓2 : N→ N, 𝑓2(𝑛) = 𝑛2

𝑓3 : N ×N→ Z, 𝑓3(⟨𝑛, 𝑚⟩) = 𝑛 − 𝑚

𝑓4 : N→ N, 𝑓4(𝑛) = 𝑛 + 1

Determine if the following compositions are defined and compute them:

1. 𝑓1 ◦ 𝑓2 and 𝑓2 ◦ 𝑓1.

2. 𝑓2 ◦ 𝑓2. and 𝑓3 ◦ 𝑓3

3. 𝑓4 ◦ 𝑓2 and 𝑓2 ◦ 𝑓4.

4. 𝑓3 ◦ 𝑓1 ◦ 𝑓2 and 𝑓4 ◦ 𝑓3 ◦ 𝑓2.
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Problem 4. For a function 𝑓 : 𝐴 → 𝐵 and 𝐶 ⊆ 𝐴 define the pointwise image

of 𝐶 by 𝑓 as

𝑓 ′′𝐶 = { 𝑓 (𝑐) | 𝑐 ∈ 𝐶}

(a) Prove that if 𝑓 : 𝐴 → 𝐵 is a function and 𝐶 ⊆ 𝐴, then

( 𝑓 ′′𝐴) \ ( 𝑓 ′′𝐶) ⊆ 𝑓 ′′[𝐴 \ 𝐶].

(b) Give an example of sets 𝐴, 𝐵 and a function 𝑓 : 𝐴 → 𝐵 and a subset

𝐶 ⊆ 𝐴 such that

( 𝑓 ′′𝐴) \ ( 𝑓 ′′𝐶) ≠ 𝑓 ′′[𝐴 \ 𝐶].

(c) Prove that if 𝑓 : 𝐴 → 𝐵 is an injection and 𝐶 ⊆ 𝐴, then

( 𝑓 ′′𝐴) \ ( 𝑓 ′′𝐶) = 𝑓 ′′[𝐴 \ 𝐶].
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