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where ¢ has no prime factor guch that d'/p* = 0 or 1(mod4). Hence
e'?|s2 e'|s, and we can put s =¢'v.

It may be noted that although the relation between matrices 8
is one-to-one, the relation between sets {WZ| W any wnimodular auto-
morph of 4} and {W,8] W, any unimodular automorph of 4} is ¢ to 1,
where ¢ is the index of a subgroup isomorphic to the group of W’y in
the group of W,'s.

We would like to express our appreciation to our student, Dennis
R. Estes, for various suggestions and help in the writing of this paper.
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A reduction of the Cebotarev density theorem
to the cyclic case
by
C. R. MacCruer (East Lansing, Mich.)

The two most useful theorems of Algebraic Number Theory are
Kummer’s Theorem on prime factorizations and the Cebotarev Density
Theorem. Unfortunately until now Oebotarev’s Theorem has been inac-
cessible to the beginning student because of its difficult proof. I present
here a reduction of Jebotarev’s Theorem to the case of cyclic extensions,
a case that can be handled by abelian L-series. (See [1], page 165 and 218.)

Notation. If % is & number field and a a fractional ideal of %, then
lallz will denote the absolute norm of a (over the rational number field Q).
If K is a finite galois extension of %, p a prime ideal of &, and P a prime

ideal of K, then
[K/k and (I{/k)
PN P

will denote the Frobenius and Artin symbol respectively. If @ is a group,
then Cg(o) and xg(o) will denote the centralizer and the conjugacy class
of ¢ in @ respectively. Finally if § is a subset of ¢, then |S| will denote the
cardinality of 8.

TaeoreM (Cebotarev Density Theorem). Let & bé an algebraic number
Jield and let K be a finite galois extension of k with galois group G over k.
If o is an element of G, then the Dirichlet density of all primes p of & with

(L) — i
P — G

18
g ()] /(G:1).

Reduction to the case that I/k is cyclic. Let H denote the eyclic
subgroup of & generated by o. Suppose p is a prime of % with

(%’5) = »fa(o)'.
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Then (p is unramified in K) p possesses a prime divisor P in K with

7]

Let us now count the number of such prime divisors § of p in K.
All such prime divisors are certainly conjugate under ¢ but what is im-
portant here iy that they are conjugate under Ug(o) since

implies that 7 is an element of Og(o). Therefore p has exactly (Og(O')ZH)
prime divisors P in K such that

[K/k
=0 =
P
since H is the stabilizer = the decomposition group of P.
Let Kz Dbe the fixed field of H, i.e., the decomposition field of P

over k. Let :
P=PB~ Kz

Then P gains only degree in transit from K, to K,
[K/KZ]
T =0,

and

(K—gﬁ%) = xg(0) = {o}.

Summing up, each prime p of k with

('l‘{‘—/k) = wug(0)

p
has exactly (Cg(o): H) prime divisors P in Ky with
K|K.
-1
and
Plly = lIplle.
On the other hand there may be primes P, of K, with
K|,
() -
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not arising in this way but these are all of degree larger than 1 over k.
Therefore

(Calo):H) D' 1flplk = D 1/|Pl,+0(1).
Kk K|K.
e (o
But now let us assume that the Cebotarev Density Theorem holds for
cyclic extensions and in particular for K/K,. Then we have that the
Dirichlet density of all primes p of & with

(E-'F—)@) = xg(0)

(H:1) . 1 _ 1 =|n¢;(a)]
(Calo):1) (H:1) (Calo):1) (@:1) °

is exactly
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