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Example 6.5.5: Consider the cyclotomic field L := Q(u,) for n # 2 mod (4). &lp, )= & (r‘%§

v (a) A rational prime p is ramified in Oy, if and only if p|n.
-_—m

v (b) For any p 1 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 Oy, if and only if p = 1 mod (n). _L)K = W4 “— ‘
(d) If n = p¥ for a prime p, then p is totally ramified in OL = @ ()0_ H (XA ,,J"‘ba)
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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

Nmg/(b) = ({Nmyx(y) |y €b}) € K

Proposition 6.6.2:
(a) This is a fractional ideal of A.

(b) If b C B then Nm; K(b)_q/bw}
(¢) For any y € L™ we have Nmy = (Nmyz,/x(y)) = illc.éu-é‘( M\..‘
lef: o) T\ ceBriol: VB CE c=.R,

Wweelh: N\««\‘/QOJ cA . ( A
WUM s i—u .

Uk _ e
[ Beb =V ien, Mo (b= TP = \-(u \J
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=3 L’“‘(_/u('h) E RK Cﬂh_ /
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Vo) = i b

L

(a) For any z € L we have Nmy k(2b) = Nmy /x(2) Nmp k().

Lemma:

(b) Suppose that b C B and tak@ Nmy/k(b) \ {0} and y € b such th £ b= (z,y).
Then Nmy,/x(b) = (z, Nmy/x(y)). @

fg: v
<V w5 3 P

Gt bxtoy 82 W4 LR o
= V\I\A (Lx+-<7j~ —( <G - X+ < y) [/mby—_&x-k lél < 7

SeT e A ok s A S
LY &Uu[‘LNmu/\:“J
= €A =4



y'= (5 x4 k¢ ')

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

X o <X y\z
Nk (BF) = NmL/K@-NW@' (2=

f’w{ a2 Hen AN
b (o) = QL4 LS A ‘ bﬂ,\ (= ¥ [”L/-
Pie x. D), 2 <t \},} = ¥ S
o x.= M= (rl-Na 1Y) G.”*\L(Ltlﬁjn (b) \?<) W

{ u“’- ) \\/li.) 5“‘-k_/|_‘[u)\§93 (ﬁ;){f"h—ly)/*“\-\["')
U A= (x w) u»--.“/ “‘L/nu’/‘("u“b’/ beloy) )
== be (x ‘)«h (L)~[x M_(\,// :<X,“‘~(‘7'7')/-

——

Proposition 6.6.4: For any fractional ideal ¢ of C' we have \ 26&

Nmy,x (Nmas/r(c)) = Nmagyx(c).



