
Modern Algebra Assignment 10.1
Spring 2019 Due March 29

Exercise 1. Let γ = (i1 i2 · · · ir) ∈ Sn be an r-cycle.

a. Prove that ϵ(γ) = (−1)r+1.

b. If σ ∈ Sn, show that

σ(i1 i2 · · · ir)σ−1 = (σ(i1)σ(i2) · · · σ(ir)).

Exercise 2. Determine the parity of each of the following permutations.

a.

(
1 2 3 4 5 6 7 8
1 5 4 2 8 7 6 3

)
b.

(
1 2 3 4 5 6 7 8 9 10
10 9 1 5 2 7 8 6 4 3

)
c.

(
1 2 3 4 5 6 7 8 9
7 6 8 1 9 5 4 2 3

)
d.

(
1 2 3 4 5 6 7 8 9 10 11
1 2 11 9 10 8 6 7 4 5 3

)

Exercise 3. Let G be a finite group of order n. Given a ∈ G, let λa ∈ Perm(G) ∼= Sn

denote left translation by a. If a has order m, prove that ϵ(λa) = (−1)n(m+1)/m. [Suggestion:
Show that the cycles of λa are the right cosets of ⟨a⟩ in G.]


