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Remark 2.2.11. Note that this also gives us an algorithm for finding an integral
basis as follows:

S @ick B a basis consisting of algebraic integers and calculate A(B). B

2. For each prime p such that p? | A(B) we can use Lemma 2.2.7 to get a
new basis B’ with smaller discriminant.

= 3. Now, repeat step one. B
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= Theorem 2.2.25. Let K = Q(«) a number field with m,(x) = 2" + ax+b. Then £

= A({La,...,a" ) = (1) (" 4 (=1)" (- 1) a").
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Lemma 2.2.7. Let K be a number field and B = {b., ... ,b,} be a basis for K/Q

consisting of algebraic integers. If B is not an integral basis then there exists an
algebraic integer of the form

ot
v P

where p is a prime and x; € {0, ...,p — 1} with not all z; zero. Moreover, if x; # 0

and we let B’ be the basis obtained by replacing b; with o, then

A(B') = Z—;A(B).

In particular p* | A(B).
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Lemma 2.2.21. Let K = Q(«)and « be an algebraic integer such that m,, satisfies
Eisensteins Criterion 1.2.15 for a prime p. Then none of the elements

1
¢ = ]—j(xo + o+,

is an algebraic integer, where n = deg(m,,) and z; € {0,...,p — 1}.
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