
113 Class Problems: Characteristic and Ring Exten-

sions

1. (a) Give and example of a characteristic zero field which is not Q,R or C.
(b) Give an example of a ring R and two element a, b ∈ R \ {1R} such that a ∕= b and

ord(a) ∕= ord(b).

(c) If R is an integral domain and I ⊂ R is an ideal such that R/I is an integral domain,
is it necessarily true that Char(R) = Char(R/I)?

(d) If F is a finite field and Char(F ) = p, prove that |F | = pn
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2. Determine all units in Z[i].
Solutions:

3. (a) Prove that Q[i] = Q(i)

(b) Prove that Q[
√
2 +

√
3] = Q[

√
2,
√
3]
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