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SHOW YOUR WORK

Question 1. (20 points) List the cosets of ⟨[7]⟩ in the multiplicative group G of Z16.

Make the multiplication table for the quotient group G/⟨[7]⟩.



Question 2. (20 points) Prove that every finite integral domain is a field.

Question 3. (20 points) Let ϕ : R → S be a ring homomorphism between the rings R

and S. Let J be an ideal of S. Show that ϕ−1(J) = {x ∈ R | ϕ(x) ∈ J} is an ideal of R.
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Question 4. (20 points) Let α = (1357), β = (2368) and γ = (134)(2578)(165) be

permutations in S8.

i) Write γ as a product of disjoint cycles.

ii) Find the order of α, β103, γ.

iii) Determine whether γ is an odd or even permutation.

iv) Find a permutation σ ∈ S8 such that σασ−1 = β.

3



Question 5. Let G be a group. Define

Z(G) = { a ∈ G | ag = ga for all g ∈ G}.

i)(10 pts) Show that Z(G) is a normal subgroup of G.

ii)(10 pts) Prove or disprove: If φ : G → H is a group isomorphism between the groups

G and H, then φ(Z(G)) = Z(H).

BONUS (10 points) Let G be a group with Z(G) = C. If the quotient group G/C is

cyclic, then G is abelian (commutative).
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