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A.1 ( Wahrheitstafeln)
a)

(i)

A B ¬ (A ∨ B) ¬ A ∧¬ B
0 0 1 1 ∧ 1 = 1
0 1 0 1 ∧ 0 = 0
1 0 0 0 ∧ 1 = 0
1 1 0 0 ∧ 0 = 0

(ii)

A B ¬ (A ∧ B) ¬ A ∨¬ B
0 0 1 1 ∨ 1 = 1
0 1 1 1 ∨ 0 = 1
1 0 1 0 ∨ 1 = 1
1 1 0 0 ∨ 0 = 0

(iii)

A B C A ∧ (B ∨ C) (A ∧ B) ∨ (A ∧ C)
0 0 0 0 0 ∨ 0 = 0
0 0 1 0 0 ∨ 0 = 0
0 1 0 0 0 ∨ 0 = 0
0 1 1 0 0 ∨ 0 = 0
1 0 0 0 0 ∨ 0 = 0
1 0 1 1 0 ∨ 1 = 1
1 1 0 1 1 ∨ 0 = 1
1 1 1 1 1 ∨ 1 = 1

(iv)

A B A ⇒ B ( ¬ A ∨ B )
0 0 1 1 ∨ 0 = 1
0 1 1 1 ∨ 1 = 1
1 0 0 0 ∨ 0 = 1
1 1 1 0 ∨ 1 = 1

b)
(A⇒ B) = (¬A ∨B) = (B ∨ ¬A) = (¬(¬B) ∨ (¬A)) = (¬B ⇒ ¬A)
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c)

(A⇒ B)⇒ C = A⇒ (B ⇒ C) (1)

A B C (A ⇒ B) ⇒ C A ⇒ (B ⇒ C)
0 0 0 1⇒ 0 = 0 0⇒ 1 = 1
0 0 1 1⇒ 1 = 1 0⇒ 1 = 1
0 1 0 1⇒ 0 = 0 0⇒ 0 = 1
0 1 1 1⇒ 1 = 1 0⇒ 1 = 1
1 0 0 0⇒ 0 = 1 1⇒ 1 = 1
1 0 1 0⇒ 1 = 1 1⇒ 1 = 1
1 1 0 1⇒ 0 = 0 1⇒ 0 = 0
1 1 1 1⇒ 1 = 1 1⇒ 1 = 1

(2)

Die Implikation ist nicht assoziativ.

A.2 (Mengenoperationen)
a)

M ∪N M\N

(i)

M = {0, 1, 2, 3} N = {2, 4, 6}
M ∪N = {0, 1, 2, 3, 4, 6}
M\N = {0, 1, 3}

(ii)

M = {x ∈ R|0 ≤ x ≤ 1} N = {y ∈ R|1 ≤ y < 2}
M ∪N = {z ∈ R|0 ≤ z < 2}
M\N = {z ∈ R|0 ≤ z < 1}

(iii)

M =
{
x ∈ R|x2 ≤ 2

}
N = {x ∈ R|x < sqrt2}

M ∪N =
{
x ∈ R|x ≤

√
2
}

M\N =
{
x ∈ R|x =

√
2
}
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b)

M\N
M = {{1, 1} , {1, 2} , {2, 1} , {2, 2} , {3, 1} , {3, 2}}

N = {{2, 2} , {2, 3} , {2, 4} , {3, 2} , {3, 3} , {3, 4} , {4, 2} , {4, 3} , {4, 4}}
M\N = {{1, 1} , {1, 2} , {2, 1} , {3, 1}} = {1, 2, 3} × {1}

c)

Seien: A = 1, B = 3, C = 2 & D = 3
{{1} × {3}} \ {{1} × {3}} = {{1} \ {2}} × {{3} \ {3}}

{1, 3} \ {1, 3} = {1} \ {}
� = {1}

Die allgemeine Gleichheit der Terme ist nicht gegeben.

d)
(i)

M = {a; b; c}
P (M) = {{a} , {b} , {c} , {a, b} , {a, c} , {b, c} , {a, b, c} ,�}

(ii)

M = �
P (M) = �

(iii)

P (M) = {{1} , {{2}} , {1, {2}} ,�}

A.3 (Zurückführung von Regeln der Mengenoperationen auf
Regeln der Aussagenlogik)

a)

A ∩B = {a|a ∈ A ∧ a ∈ B}︸ ︷︷ ︸
Kommutativgesetz

Stand: 2. November 2009 - 3 -



Christian Dietrich (21450725), Tobias Langer (21441868) IngMathC1 WS09/10 (UB01)

b)
(A ∩B) ∪ C =

= {a| (a ∈ A ∧ a ∈ B) ∨ a ∈ C} = {a| (a ∈ A ∨ a ∈ C) ∧ (a ∈ B ∨ a ∈ C)}︸ ︷︷ ︸
Distributivgesetz

=

= (A ∪ C) ∩ (B ∪ C)

A.4 (Quantoren)
1. Wahr

2. Falsch

3. Falsch

4. Falsch

5. Wahr

6. Wahr

7. Falsch
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