
Example 6.5.5: Consider the cyclotomic field L := Q(µn) for n �⇥ 2 mod (4).

(a) A rational prime p is ramified in OL if and only if p|n.

(b) For any p � n the Frobenius substitution at p corresponds to the residue class of p under the
isomorphism Gal(L/Q) ⇤= (Z/nZ)◊.

(c) A rational prime p is totally split in OL if and only if p ⇥ 1 mod (n).

(d) If n = p� for a prime p, then p is totally ramified in OL.



6.6 Relative norm

Now we return to the situation that L/K is finite separable of degree n.

Definition 6.6.1: The relative norm of a fractional ideal b of B is the A-submodule

NmL/K(b) :=
�
{NmL/K(y) | y ⌅ b}

⇥
⇧ K.

Proposition 6.6.2:

(a) This is a fractional ideal of A.

(b) If b ⇧ B then NmL/K(b) ⇧ b ⌃ A.

(c) For any y ⌅ L◊ we have NmL/K((y)) = (NmL/K(y)).



Lemma:

(a) For any z ⌅ L◊ we have NmL/K(zb) = NmL/K(z) NmL/K(b).

(b) Suppose that b ⇧ B and take x ⌅ NmL/K(b)⇥ {0} and y ⌅ b such that b = (x, y).
Then NmL/K(b) = (x,NmL/K(y)).



Proposition 6.6.3: For any two fractional ideals b, b� of B we have

NmL/K(bb
�
) = NmL/K(b) · NmL/K(b

�
).

Proposition 6.6.4: For any fractional ideal c of C we have

NmL/K(NmM/L(c)) = NmM/K(c).


