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1. Prove or disprove the following claims:

• No group can have exactly two subgroups of index two.

• The abelian group Q/Z is finitely generated.

2. Let H be a proper subgroup of a finite group G. Show that

G 6=
⋃
g∈G

gHg−1.

3. Let R be a principal ideal domain and let p ⊂ R be a non-zero prime ideal. Show that
the localization Rp is a principal ideal domain and has a unique irreducible element,
up to associates.

4. Let R = Z[
√
−5] and let a = (3, 1 +

√
−5).

• Show that a is not a principal ideal.

• Show that a2 = aa is a principal ideal and find a generator.


