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Aufgabe 1.
Let U be a set. For subsets A, B ⊆ U denote

A = U \A and A△B = (A ∩B) ∪ (A ∩B).

Let Ai for i ∈ I and A, B, C be subsets of U . Prove the following identities:

1.
(⋃

i∈I
Ai

)
∩B =

⋃
i∈I

(Ai ∩B);

2.
(⋂

i∈I
Ai

)
∪B =

⋂
i∈I

(Ai ∪B);

3.
(⋃

i∈I
Ai

)
=

⋂
i∈I

Ai;

4.
(⋂

i∈I
Ai

)
=

⋃
i∈I

Ai;

5. A△B = B△A;

6. (A△B)△C = A△(B△C);

7. A△∅ = A;

8. A△A = ∅;

9. (A△B) ∩ C = (A ∩ C)△(B ∩ C);

10. (A△B) = (A ∪B) \ (A ∩B);

11. (A△B) = (A \B) ∪ (B \A);

12. Prove that (A ∩B) ⊆ C ⇔ A ⊆ B ∪ C.

Aufgabe 2.
Let f : X → Y and g : Y → X be set-theoretic maps. We say that g is a left (corr., right)
inverse of f if g ◦ f = idX (corr., f ◦ g = idY ). Assume that X is non-empty. Prove that

1. f is injective if and only if it has a left inverse;

2. f is surjective if and only if it has a right inverse.

Aufgabe 3.
Let X be a set. Find a bijection between the set of all subsets of X and the set of all set-
theoretic maps from X to the set {∅, {∅}}.

Aufgabe 4.
Prove that for any non-negative integer n, the integral part (entier) of (

√
3 + 2)n is odd.


