
Exercise 31.1

Abstract Algebra 1
MATH 3140

SEBASTIAN CASALAINA

ABSTRACT. This is Exercise 31.1 from Fraleigh [Fra03, §31]:

Exercise 31.1. Find the degree and a basis for the field extension Q(
√

2) over Q.

Solution. By Eisenstein’s Criterion applied to the prime p = 2 (or using the fact that
√

2 is not

rational), we see that x2 − 2 ∈ Q[x] is irreducible, so that the extension Q(
√

2) over Q has degree

2, with basis given by 1,
√

2 (see [Fra03, Theorem 29.18] or [Fra03, Theorem 30.23]). �
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