
Exercise 6.45. [0BP] Let 𝐴1, 𝐴2… be sets , for 𝑛 ∈ ℕ; let 𝑋 = ⋃𝑛 𝐴𝑛.
We define the characteristic function 𝟙𝐴 ∶ 𝑋 → ℝ as

𝟙𝐴(𝑥) = {1 if 𝑥 ∈ 𝐴
0 if 𝑥 ∉ 𝐴 .

We will use the definitions lim sup𝑛 𝐴𝑛 and lim inf𝑛 𝐴𝑛 seen in
eqn. [(3.286)] and [(3.287)]. You have

𝟙(lim sup𝑛 𝐴𝑛) = lim sup
𝑛

𝟙𝐴𝑛 , (6.46)

𝟙(lim inf𝑛 𝐴𝑛) = lim inf
𝑛

𝟙𝐴𝑛 . (6.47)
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