
 

AlgebraicNumberTheory
Lecture 14 287hJanuary

Füinow we consider again the moregeneral

f
case

Fraiffigten
Ex Q C jaulin

FfV U

2 CAA C G chalk O or luke

Dedekind
domain closure of A int

Proposition 10.1 6 is a Dedekind domain

Let p o be a prime ideal in A
no we have the unique factorization
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Roof By the chinese remainder theorem
Ihmlo.tl Thm 1.30 we have
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The successive quotients are Pippi
which are all isomorphic to Gpi
Let ne Pi Pi and consider
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Recall By Prop 3.2 there exists a
primitive element 0 EL with Klo

By Prop 3.12 we can write O



with EEG and a EAT i e we can

assume that 0 EO
Let pl e AM be the minimal polynomial

of O We will use plato understand the

decomposition of prime ideals p A in O

For all hat fin many p we will obtain an
explicit result The exceptional cases are

those ideals which are not coprime to
the conductor of the ring AG
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Propositiont let pc A be a prime ideal
which is coprime to the conductor F of AG
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he the factorization of p p xfmäß
into irreducible pill p x mod p over Alp
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in Theorem 1.3
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Definition 10.9 Let pc Abe prime and

PO Pi p

i p is said to split ompletely or totally
in L if r n CL k i e ei fi I

for all i l r

1 p is called nonsplitlorindecomposed

if r l i e there is just one prime
ideal over p

1 Pi is called unramified over A Coon

if ei and if Op Ap is reparabel
P

all minimalpols
havesimple zeros
always the case

if K is a numberfield

Otherwise Pi is called ramified
If ei land fiel then Pi sie called

totallyramified



id p is called camified if all Pi over p
are unramified Otherwise p is called
ramified

In particular split completely unramified

D The extension Uk is called
unramified if all prime ideals pc A are

unramified
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Propositiont There are just finitely
many prime ideals of K meaning A which are

rumified over L

Prof let O be a primitive element EKA
with minimal polynomial PCIE AM



and d dll a 0 0
discriminant EA

Then every ideal p which is coprime to d and
the conductor F of Als isunramified

By Prop 10.7 we see that ei l for all
it r since pl pl modp has no

multiple roots einmodp A

Definitiont The discriminantda of
Oft is the ideal generated by the
discriminant d wie w of all bases
Wir Wn of Uk contained in O
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