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Übung 1

1. Bestimmen Sie die folgenden Mengen:

a) ({1, 2} × {3, 4}) ∪ {1, 2, 3}

b) 2{1,2,3} \ 2{1,2}

c)
⋂

i∈{2,6}{
i
2
, i+ 1}

d)
⋃

n∈N{n, n+ 1, 2n}

2. Beweisen Sie die folgenden Aussagen:

a) A ⊆ B ∩ C ↔ A ⊆ B ∧ A ⊆ C

b) A \ (B ∪ C) = (A \B) ∩ (A \ C)

c)
⋂

n∈N{m ∈ N | m ≥ n} = ∅

d) (
⋃

i∈I Di) ∩B =
⋃

i∈I(Di ∩B)

e)
⋂

ε∈R\{0}{x ∈ R | |x− π| ≤ |ε|} = {π}

3. Beweisen oder widerlegen Sie:
Aus A1 ∩A2 6= ∅, A2 ∩A3 6= ∅ und A1 ∩A3 6= ∅ folgt

⋂
i∈{1,2,3}Ai 6= ∅.

Lösung zu Übung 1

1. a) ({1, 2} × {3, 4}) ∪ {1, 2, 3} = {(1, 3), (1, 4), (2, 3), (2, 4), 1, 2, 3}
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b)

2{1,2,3} \ 2{1,2} ={∅, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, {1, 2, 3}}
\{∅, {1}, {2}, {1, 2}}
={{3}, {1, 3}, {2, 3}, {1, 2, 3}}

c)
⋂

i∈{2,6}{
i
2
, i+ 1} = {2

2
, 3} ∩ {6

2
, 7} = {1, 3} ∩ {3, 7} = {3}

d)
⋃

n∈N{n, n+ 1, 2n} = N

2. a)

A ⊆ B ∩ C ↔ ∀x.x ∈ A→ x ∈ B ∩ C
↔ ∀x.x ∈ A→ x ∈ B ∧ x ∈ C
↔ ∀x.x ∈ A→ x ∈ B ∧ x ∈ A→ x ∈ C
↔ (∀x.x ∈ A→ x ∈ B) ∧ (∀x.x ∈ A→ x ∈ C)
↔ A ⊆ B ∧ A ⊆ C

b)

A \ (B ∪ C) = (A \B) ∩ (A \ C)↔
(∀x.x ∈ A \ (B ∪ C)↔ x ∈ A ∧ x /∈ B ∪ C

↔ x ∈ A ∧ ¬(x ∈ B ∪ C)
↔ x ∈ A ∧ ¬(x ∈ B ∨ x ∈ C)
↔ x ∈ A ∧ (x /∈ B ∧ x /∈ C)
↔ (x ∈ A ∧ x /∈ B) ∧ (x ∈ A ∧ x /∈ C)
↔ x ∈ A \B ∧ x ∈ A \ C
↔ x ∈ (A \B) ∩ (A \ C))
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c) ⋂
n∈N

{m ∈ N | m ≥ n} = ∅

↔∀x.¬(x ∈
⋂
n∈N

{m ∈ N | m ≥ n})

↔∀x.¬(∀n ∈ N.x ∈ N ∧ x ≥ n)

↔∀x.∃n ∈ N.¬(x ∈ N ∧ x ≥ n)

↔∀x.∃n ∈ N.x /∈ N ∨ x < n

←∀x.x /∈ N ∨ x < x+ 1

d) Zwei Richtungen:

⊆:

{π} ⊆
⋂

ε∈R\{0}

{x ∈ R | |x− π| ≤ |ε|})

↔π ∈
⋂

ε∈R\{0}

{x ∈ R | |x− π| ≤ |ε|}

↔∀ε ∈ R \ {0}.π ∈ R ∧ |π − π| ≤ |ε|
↔∀ε ∈ R \ {0}.0 ≤ |ε|

⊇: ⋂
ε∈R\{0}

{x ∈ R | |x− π| ≤ |ε|} ⊆ {π}

↔∀x.x 6= π → ¬(x ∈
⋂

ε∈R\{0}

{x ∈ R | |x− π| ≤ |ε|})

↔∀x.x 6= π → ¬(x ∈ R ∧ ∀ε ∈ R \ {0}.|x− π| ≤ |ε|)
↔∀x.x 6= π → x /∈ R ∨ ¬(∀ε ∈ R \ {0}.|x− π| ≤ |ε|)
↔∀x.x 6= π → x /∈ R ∨ ∃ε ∈ R \ {0}.|x− π| > |ε|
←∀x.x 6= π → x /∈ R ∨ |x− π| > |(x− π)|/2

3. Sei A1 = {1, 2}, A2 = {2, 3} und A3 = {1, 3}. Dann gilt A1∩A2 = {2},
A1 ∩ A3 = {1} und A2 ∩ A3 = {3}, aber A1 ∩ A2 ∩ A3 = ∅. Die
Behauptung ist also falsch.
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