
Exercises
E3.84 [02H]Prerequisites:[01M], [026],[020] . Let 𝐼 be a non-empty set of

indexes, let 𝐴𝑖 a family of non-empty sets indexed by 𝑖 ∈ 𝐼. Re-
call that, by definition, the Cartesian product∏𝑖∈𝐼 𝐴𝑖 is the set of
functions 𝑓 ∶ 𝐼 → ⋃𝑖∈𝐼 𝐴𝑖 such that 𝑓(𝑖) ∈ 𝐴𝑖 for each 𝑖 ∈ 𝐼.
Show that the following are equivalent formulations of the axiom
of choice.

• The Cartesian product of a non-empty family of non-empty
sets is non-empty.

• Given a family 𝐴𝑖 as above, such that the sets are not-empty
and pairwise disjoint, there is a subset 𝐵 of⋃𝑖∈𝐼 𝐴𝑖 such that,
for each 𝑖 ∈ 𝐼, 𝐵 ∩ 𝐴𝑖 contains a single element.

• Let 𝑆 be a set. Then there is a function 𝑔 ∶ 𝒫(𝑆) → 𝑆 such
that 𝑔(𝐴) ∈ 𝐴 for each nonempty 𝐴 ∈ 𝒫(𝑆).

Solution 1. [02J]
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