
Modern Algebra Assignment 8.3
Spring 2019 Due March 20

Exercise 1. Recall
Z(p) =

{ r

s

∣∣∣ r ∈ Z, s ∈ N, p - s
}
,

which is a subgroup of Q.

a. Show that for any k ∈ N,
pk Z(p) = {pka | a ∈ Z(p)}

is a subgroup of Z(p).

b. Inclusion composed with the canonical epimorphism yields a homomorphism

f : Z→ Z(p)/p
k Z(p).

Prove that f is surjective and use the First Isomorphism Theorem to prove that

Z/pkZ ∼= Z(p)/p
k Z(p).


