
MATH 300
Homework 9

(due Nov 12) Nov 15, 2024

Problem 1. Prove that if 𝐴 ∼ 𝐵 and 𝐵 ∼ 𝐶 then 𝐴 ∼ 𝐶.
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Problem 2. Prove the following items:

1. N \ {2023, 2024} ∼ N𝑒𝑣𝑒𝑛 .

2. 𝑃(N) \ {∅} ∼ 𝑃(N).

3. (0, 1) ∼ (0,∞).

4. Z × [0, 1) ∼ R.
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Problem 3. Prove that for every 𝛼 < 𝛽 real numbers (𝛼, 𝛽) ≈ (0, 1). [Hint:

First stretch/shrink (0, 1) to have length 𝛽 − 𝛼, then shift it by +𝑐 as we did

in class.]
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Problem 4. Show that N{0, 1} × N{0, 1} ≈ N{0, 1}.
[Hint: Use the interleaving function 𝐹 : (N{0, 1})2 → N{0, 1} defined by

𝐹(⟨ 𝑓 , 𝑔⟩)(𝑛) =


𝑓 (𝑛2 ) 𝑛 ∈ N𝑒𝑣𝑒𝑛

𝑔(𝑛−1
2 ) 𝑛 ∈ N𝑜𝑑𝑑

as the witnessing bĳection.]
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