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FLoV EXAM 2019–10–30
Göteborgs Universitet Set theory, LOG120

No aids are permitted.

1. State the definition of an ordered pair and list all the elements of the set (3p)
⟨{∅}, ∅⟩.

2. Show that if A,B ̸= ∅ and A×B = B ×A then A = B. (3p)

3. Show that if f : A → B, g : B → A are such that g ◦ f : A → A is a (4p)
bijection then f is one-one and g is onto.

4. The successor (class) function x+ = x∪{ x } is defined on all sets x. Show (3p)
that if x+ = y+ then x = y.

5. (a) What is an ordinal? Define. (4p)
(b) What is a transitive set? Define.
(c) Give an example of a transitive set that is not an ordinal.

6. Show that 1⊕ ω = ω and that ω ⊕ 1 ̸= ω. (4p)

7. Frege defined the natural number 1 as the set A of all sets with exactly one (3p)
element, i.e., A = { x | x ≈ {∅} }. Show in ZF that no such set A exists.

Max points: 24. 12 points are required for Pass (G) and 18 for Pass with distinction (VG).
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