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Stilianos Louca

17. April 2009

Aufgabe 1

Beginnen mit den Definitionen(
f
∧
g
)

(x1, ..., xp+q) :=
1
p!q!
·
∑
P∈Sp+q

χ(P)f
(
xP(1), ..., xP(p)

)
· g
(
xP(p+1), ..., xP(q)

)
und

ai1 ∧ ai2 ∧ ... ∧ aip(x1, ..., xp) :=
∑
P∈Sp

χ(P)
p∏

j=1

〈
xj , a

iP(j)
〉

und schreiben{
a1
∧(

a2 ∧ . . . ap
)}

(x1, ..., xp) =
1

(p− 1)!

∑
P∈Sp

χ(P)
〈
a1, xP(1)

〉
·
(
a2 ∧ · · · ∧ ap

) (
xP(2), . . . , xP(p)

)

=
1

(p− 1)!

∑
P∈Sp

χ(P)
〈
a1, xP(1)

〉
·
∑
Q∈Sp

Q(1)=1

χ(Q)
p∏

i=2

〈
ai, xP(Q(i))

〉

=
1

(p− 1)!

∑
P∈Sp

χ(P) ·
∑
Q∈Sp

Q(1)=1

χ(Q)
p∏

i=1

〈
ai, xP(Q(i))

〉
=

1
(p− 1)!

∑
P∈Sp

∑
Q∈Sp

Q(1)=1

χ(P)χ(Q)
p∏

i=1

〈
ai, xP(Q(i))

〉

=
1

(p− 1)!

∑
Q∈Sp

Q(1)=1

∑
P∈Sp

χ(P ◦ Q)
p∏

i=1

〈
ai, xP(Q(i))

〉
=

1
(p− 1)!

· 1
p

p∑
l=1

∑
Q∈Sp

Q(1)=l

∑
P∈Sp

χ(P ◦ Q)
p∏

i=1

〈
ai, xP(Q(i))

〉

=
1
p!

∑
Q∈Sp

∑
P∈Sp

χ(P ◦ Q)
p∏

i=1

〈
ai, xP(Q(i))

〉
=

1
p!

∑
R∈Sp

∑
Q,P∈Sp

P◦Q=R

χ(R)
p∏

i=1

〈
ai, xR(i)

〉

=
1
p!

∑
R∈Sp

χ(R)
p∏

i=1

〈
ai, xR(i)

〉
·
∑
Q,P∈Sp

P◦Q=R

1

︸ ︷︷ ︸
p!

=
∑
R∈Sp

χ(R)
p∏

i=1

〈
ai, xR(i)

〉

=
(
a1 ∧ · · · ∧ ap

)
(x1, ..., xp)

1


