
MATH 330 Homework 4
Relations

Exercise 1. Determine whether or not each of the following relations is reflexive, symmetric, 
antisymmetric, and/or transitive. Are any of these equivalence relations?

1. The relation ≤ on ℝ.

2. Equality on ℝ, i.e. the set of ordered pairs of real numbers whose first and second coordinates 
are equal.

3. The relation ∣ on ℕ, where 𝑎 ∣ 𝑏 means that 𝑏 = 𝑎𝑛 for some 𝑛 ∈ ℕ.

4. The relation ∼ on ℕ defined by 𝑎 ∼ 𝑏 if there is an integer 𝑛 > 1 that evenly divides both 𝑎
and 𝑏.

Exercise 2. Define the relation ≡5 on ℤ by: 𝑎 ≡5 𝑏 if there is an integer 𝑛 so that 𝑏 − 𝑎 = 5𝑛. 
Show that ≡5 is an equivalence relation on ℤ. Note: this is a fairly common equivalence relation. 
The phrase 𝑎 ≡5 𝑏 is usually read “𝑎 is equivalent to 𝑏 modulo 5.”

Exercise 3. A relation on a set 𝑋 is said to be a partial order on 𝑋 if it is reflexive, antisymmetric, 
and transitive. Let 𝑋 = 𝑃 (ℝ) and consider the inclusion relation defined by 𝐴 ⊆ 𝐵.

1. Show that ⊆ is a partial order on 𝑋.

2. Is strict inclusion ⊊ a partial order on 𝑋?

Exercise 4. Define a relation ∼ on ℝ2 = ℝ × ℝ by (𝑥, 𝑦) ∼ (𝑤, 𝑧) if 𝑥2 + 𝑦2 = 𝑤2 + 𝑧2. Show that 
∼ is an equivalence relation on ℝ2.

Exercise 5. Consider the equivalence relation defined in Exercise 4. For each point (𝑥, 𝑦) ∈ ℝ2, 
the equivalence class [(𝑥, 𝑦)] is a familiar geometric figure in ℝ2. What is it?




