
SF2729 Groups & Rings

Homework 7: p-Groups and Sylow's theorems

1. Let G be a group and p a prime. Show that if G/Z(G) is cyclic, then G is
abelian. Conclude that a group of order p2 must be abelian. (Hint: Recall that
for a p-group, Z(G) 6= 1.)

2. Show that a group of order 56 has a proper normal subgroup.
3. Let A5 be the alternating group of degree �ve. Calculate the number of Sylow-p

groups of A5 for p = 3 and p = 5.
4. Bonus/voluntary: Continue with exercise 1, and show that for a non-abelian

group G of order p3, where p is a prime, it must be the case that [G,G] =
Z(G) ∼= Z/p.
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