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Exercise 1. Let G be a group with subgroups H;, H, C G. Show that H; U H, is a
subgroup of G if and only if H; C Hy or Hy C H;.

Exercise 2.

(a) Prove that the additive group (IR, +) is isomorphic to the multiplicative
group (Rt ). Does the same hold for (Q,+) and (Q*,)?

(b) Prove that (R*,-) and (R, +) are not isomorphic as groups.

(c¢) Let m,n € Z be coprime integers and let f : Z/mZ — Z/nZ be a group homomor-
phism. Prove that f is trivial, i.e. f = 0.

(d) Describe all group homomorphisms (Z/4Z, +) — (Z/6Z,+).

Exercise 3. Let G be a group such that for all g € G, g = 1. Show that G is abelian.

Exercise 4. Let G be a finite abelian group. Show that
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