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(18) Let X be a set of pairwise disjoint non-empty sets, i.e., if x, x′ ∈ X, then x 6= ∅ 6= x′

and x ∩ x′ = ∅. We say that C is a choice set for X if for each x ∈ X, the set x ∩ C
has exactly one element. The Axiom of Choice Sets says that every set of pairwise
disjoint, non-empty sets has a choice set.

Show that (on the basis of the axioms of ZF), the Axiom of Choice and the Axiom of
Choice Sets are equivalent.

Why can’t you get rid of the requirement that the sets in X are pairwise disjoint?

(19) Let (W,<) be a wellorder. Define ≺ on P(W )×P(W ) by X ≺ Y if and only if X 6= Y
and the <-smallest element of (X ∪ Y )\(X ∩ Y ) is in X. Prove that (P(W ),≺) is a
linear order.

(20) Let κ, λ, and µ be cardinals. Show the following rules of cardinal arithmetic by
providing explicit bijections between the corresponding sets:

(a) (κ · λ)µ = κµ · λµ,

(b) κλ · κµ = κλ+µ, and

(c) (κλ)µ = κλ·µ.


