
Gruppe 1 - Aufgabe 2

Behauptung:

Z(G1 ×G2) = Z(G1)× Z(G2)

Beweis:

"⊇ "

Sei (x1, x2) ∈ Z(G1)× Z(G2)

⇒ ∀y1 ∈ G1;∀y2 ∈ G2 : x1y1 = y1x1 ∧ x2y2 = y2x2

(x1, x2)(y1, y2) = (x1y1, x2y2)

= (y1x1, y2x2)

= (y1, y2)(x1, x2)

⇒ (x1, x2) ∈ Z(G1 ×G2)

"⊆"

Annahme: ∃(x1, x2) ∈ Z(G1 ×G2) : (x1, x2) /∈ Z(G1)× Z(G2)

⇒ ∃ŷ1 ∈ G1 : x1ŷ1 ̸= ŷ1x1 ∨ ∃ŷ2 ∈ G2 : x2ŷ2 ̸= ŷ2x2

(x1, x2)(ŷ1, ŷ2) = (x1ŷ1, x2ŷ2)

̸= (ŷ1x1, ŷ2x2)

= (ŷ1, ŷ2)(x1, x2)

⇒ (x1, x2) /∈ Z(G1 ×G2)


