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MA 4070 : Elements of Groups and Rings

1. Prove that every Boolean ring is a Commutative ring.

2. Prove that Z
2Z is the only Boolean ring that is an integral domain.

3. Assume R is a commutative ring. Prove that, if P is a prime ideal of R and P contains no zero divisors,
then R is an integral domain.

4. Prove that every non-zero prime ideal of Z is a maximal ideal and find all maximal ideals of Z.

5. For an ideal I in a commutative ring R, let
√
I = {a ∈ R|an ∈ I for some n ∈ N}. Show that

√
I is an

ideal of R containing I and
√√

I =
√
I.

6. Let R be a commutative ring with unity. If R does not have any proper ideal, then R is a field.

7. Show that a quotient of a principal ideal domain by a prime ideal is also a principal ideal domain.

8. Prove that the ring Q(2) is a local ring with the unique maximal ideal (2).
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