Reminder:

Fix a number field K of degree n over Q.

Definition 7.2.1: The Dedekind zeta function of K is defined by the series

EK(S) = ZNm(a‘)—J ke (> T.

where the sum extends over all non-zero ideals a C Ok.

We want to prove:

Theorem 7.2.4: The function (x(s) extends uniquely to a meromorphic function on the region

Re(s) > 1 — % which is holomorphic except for a pole of order 1 at s = 1.

Theorem 7.2.7: Analytic class number formula: The residue of (x(s) at s =1 is
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Here r is the number of embeddings K <— R and s the number of pairs of complex conjugate non-real
embeddings K < C. Moreover w := |u(K)| denotes the number of roots of unity in K and wﬂ
the class number. The regulator of K is the real number R := vol(H/T") > 0.
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As before we set X := Hom(K,C). With K C* and

L £ Kr ;:‘{( a)GEKclVUEE: = Klaﬂl

r+s
KxNR® = {(t,), eR¥ |Vo €S: t, =t,}. =z K

The R-subspace “r ((-&vy:. Z te
H = ker(Tr: Kg NR* — ]R) S
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as in §3.4 we then have

from §5.2 therefore becomes a euclidean vector space by its embedding H C Kgr C K¢ and the scalar
product from §4.1. By §2.2 it is thus endowed with a canonical translation invariant measure d vol. Recall
from Theorem 5.3.1 that I' := ¢(j(Oj)) is a complete lattice in H.




Prouf of Thnoe (1) Ty () = 2 (Ml

Lt U‘l_’/_’_/‘r\k k!. H.r\.rgp m[[}uj

- -1 x
[u\’l—_-[lh;’l(;—) htx(ni ﬁl‘ MuXEK
= xema; o~ -

U"CDK o~ x€<n \?lﬂ

-1 -
Xy = xlh'L—j x,x XS 0,‘

pulxmy)s =

Nw ()

;E‘.r? (vt
TQ(r)‘z
@P«x-@ ahinde B my w271

Am(wx,= ZKéQ\QU

Muld £ L..,}

WA"Q’




@ W LQ—% "4 e (6 o
— " W] T T
2, bc:;l _i—; W pn = .(r X
() — (22l )¢
O D

+

I I

Gl.c cd ., ¢ ——» R
‘e 4 fur) = )

le ——UR
— ‘&,(FJ\«J 774 iT"'

(o So O

IL/AI a—L "/TJ/—"S UL

) {

O D

I i lonl
O ok peegliead | B D] Tt
@ N oy = (6T /} AR %if-« Plnd domz o T8

vt T=@Ori ) TR SR

Lﬂ:/ﬂ") b= Yy

o ~ S .
— uz>bkl [Q)za( I‘) e '(nz , ::9:'1@ xJ(F)i;,S




- 4 —_—

@ = Am(uj\::{t?_ xs@\\ln\)/[ffcl [N (x| & )
= :—#{ xe{onia) /R | mbal el

Il

%,#Zis@'(n)nwa )/.<;}\ N (2) £
= 4—-#3 ve {lnln ROE'@| 1ot <)
v

= L., :&Zié 3<<n)r\ Jo ,\fﬁ] Q-(!L) LS

- i.:ﬂ;(J(wl \F> ﬁrv -_Ibc]&-(?é\)
# e

M“ GJ—A_;J.__ K\-—al-v-fphél N o Ll 444.—...)(/»304.




