
Homework 7

1. Let K = Q(
√
−5) and a := (4 +

√
−5, 1 + 2

√
−5) ⊂ OK . Show that a is

not a principal ideal and that it is a prime ideal.

2. Let α ∈ OK be an element such that K = Q(α). Show that

disc(α) = disc(K/Q) · t2,

for some t ∈ Z. This t is called the index of α.

3. Show that if α ∈ OK has index one then OK = Z[α].

4. Given coprime integral ideals a, b ⊂ OK and α, β ∈ OK show that there
exists a λ ∈ OK such that

λ ≡ α (mod a), λ ≡ β (mod b).

5. Let K = Q(ζ7). Find a unit of infinite order.
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