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Exercise 1. Let G be a group and a, b ∈ G conjugate elements. Is it true that
the centralizers CG(a) and CG(b) are conjugate subgroups of G? If not, give an
example to deny.

Exercise 2. Show that D6 contains two subgroups ismorphic to S3.

Exercise 3. Show that Aut(R, +, ·) = {1} and that Aut(C, +, ·) is infinite.

Exercise 4. Let H be the unique subgroup of order 2 in a given group G.
Then, show that H ⊆ Z(G).

More generally, if G is finite and H the unique subgroup of order p, where p
is the minimum divisor of |G|, then again H ⊆ Z(G).

Exercise 5. (1) Construct an homomorphism θ : Z2 → Aut(Z5).

(2) Consider the semidirect product G = Z2 oθ Z5 and detemine the order, the
subgroups and the center of G.

Exercise 6. Let G1, · · · , Gn groups and let, for 1 ≤ i ≤ n, Hi be a subset of
Gi.

(1) Show that H = H1×· · ·×Hn è un sottogruppo normale di G = G1×· · ·×Gn
se e soltanto se, per ogni i, Hi è un sottogruppo normale di Gi.

(2) Se, per ogni i, Hi è un sottogruppo normale di Gi, provare che G/H ∼=
G1/H1 × · · · ×Gn/Hn.

Exercise 7. Find the classes of isomorphic groups among the following:

(1) A := 〈a, b, c | b+ c = 0〉;

(2) B := 〈a, b, c | a+ b+ c = 0〉;

(3) C := 〈a, b, c | 3a = 0〉;

(4) D := 〈a, b, c | a = 0, b = 0〉;

(5) Z;

(6) Z× Z;

(7) Z× Z× Z;

(8) Z× Z× Z/3Z;

(9) Z/3Z.

Exercise 8. Show that for any n > 3 the alternating group An contains a
subgroup isomorphic to Sn−2.



Exercise 9. Let G be a group of order p3 with p prime. Show that if G is not
abelian then o(Z(G)) = p.

Exercise 10. Use the argument of Cayley Theorem to identify the following
groups as subgroups of suitable symmetric groups:

(Z4,+); (V, ·); (S3, ◦).

Exercise 11. Let H and K be normal subgroups of a group G.

1. Show that G/(H ∩K) is isomorphic to a subgroup of G/H ×G/K.

2. Show (using an example) that in general G/(H ∩K) is not isomorphic to
G/H ×G/K.

Exercise 12. Show that each group of order 255 has a normal subgroup of
order 17.


