
MATH 300
Homework 11

(due May 9) May, 2025

Problem 1. Prove that for any 𝑛 ≥ 1, R𝑛 ∼ R. [Hint: by induction on 𝑛,

you can use the result from class that R × R ∼ R.]
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Problem 2. Prove that for every set 𝐴, 𝐴 × 𝐴 is an equivalence relation.
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Problem 3. For each of the following relations 𝐸 over the set 𝐴, check

whether it is reflexive symmetric or/and transitive. If it is an equivalence

relation, determine how many elements are in the 𝐴/𝐸:

1. 𝐴 = 𝑃(R), 𝐸 = {⟨𝑋,𝑌⟩ ∈ 𝑃(R) × 𝑃(R) | 𝑋 ∩ 𝑌 ≠ ∅}

2. 𝐴 = R \ {0}, 𝐸 = {⟨𝑥, 𝑦⟩ ∈ (R \ {0})2 | 𝑥𝑦 > 0}

3. (*optional) 𝐴 = NN, 𝐸 = {⟨ 𝑓 , 𝑔⟩ ∈ (NN)2 | ∃𝑁 ∈ N∀𝑛 ≥ 𝑁, 𝑓 (𝑛) =
𝑔(𝑛)}.
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Problem 4. Prove that if 𝑅 is a reflexive relation on 𝐴 if and only if 𝑖𝑑𝐴 ⊆ 𝑅.
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