
Reminder:
Fix a finite extension K/Q of degree n. Write r + 2s = n and let �1, . . . , �r be the real embeddings and
�r+1, . . . , �n the non-real embeddings such that �̄r+j = �̄r+j+s for all 1 � j � s. Then
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Proposition 4.1.2: The standard scalar product on KC �= Cn induces this scalar product on Rn:
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Propositions 3.4.3 and 4.2.1: For every fractional ideal a of OK the image j(a) is a complete lattice
in KR with

vol(KR/j(a)) =
p

disc(a) = Nm(a) ·
p
|dK |.



Theorem 2.3.2: Let X ⇧ V be a centrally symmetric convex subset which satisfies

vol(X) > 2dim(V )
· vol(V/�).

Then X ⌃ � contains a non-zero element.

Theorem 4.2.2: Consider a fractional ideal a of OK and positive real numbers c� for all � ⇥ ⇥ such that
c�̄ = c� and Y

�⇥�

c� > ( 2⇥ )
s
·

p
|dK | · Nm(a).

Then there exists an element a ⇥ a� {0} with the property

⌥� ⇥ ⇥ : |�(a)| < c�.





4.3 Finiteness of the class group

Theorem 4.3.1: For any fractional ideal a of OK there exists an element a ⇥ a� {0} with

|NmK/Q(a)| � ( 2⇥ )
s
·

p
|dK | · Nm(a).



Proposition 4.3.2: Every ideal class in Cl(OK) contains an ideal a ⇧ OK with

Nm(a) � ( 2⇥ )
s
·

p
|dK |.

Theorem 4.3.3: The class group Cl(OK) is finite.



Example: The ideal class group of K := Q(
�
 23 ).





4.4 Discriminant bounds

Theorem 4.4.1: For any n and c there exist at most finitely many number fields K/Q of degree n and
with |dK | � c.




