
113 Class Problems: Actions and Permutation Groups

1. Prove that for n ∈ N, |Symn| = n!.

Solution:

2. Let S = {A,B,C} where A, B and C are the vertices of an equilateral triangle. Define
an action of Z/6Z on as follows:

Given [a] ∈ Z/6Z and X ∈ S, [a](X) = clockwise rotation of X about the center of the
triangle by angle 2πa

3
. For example:

(a) Prove that this action is well defined, i.e if a ≡ b mod 6, then [a](X) = [b](X) for
all X ∈ S. Prove it is an action.

(b) Is this action faithful?

Solution:
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3. Prove that there is no faithful action of Z/11Z on the set {1, 2, 3, 4, 5}.
Solution:

4. Prove that if |S| > 2, Σ(S) is non-Abelian.

Solution:
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