A NOTE ON THE DIFFERENT OF THE COMPOSED FIELD

A
By Hiraku TOY:MA

et K\ K2 be finite algebraic
extensions of an algebraic number
field of finite desree Ko, and 3
be a composed field of K, and (K, .

In this note we will investigate
a relation between the relative differ—
ent of |3 and those of [, and 'Kl

We denote the relative differents of
< s K and with respect to KK,
)23 L3 respectively. Then we
obta:l.n the following

Theorem.

[9,8.1/.8, /8,9,

where the bracket means the least
common multiple.

Proof

By chain relation of differents

Ey=8;.9.,

where 08 3,2 denotes the relat:wa
different between }<3 and <, .

the definition of differents, ,29 A

an ideal generated by all the dj_t‘fer-
ents of integers of f\, with respect
to K,. Therefare it is contained in
the L5 , which is generated by all
the differents of intezers of [\ with
respect to K . That is

3,218,
083 =»83,z,o&2, /ag/agz

On the other hand, it is evident that

G185 8./, .

Finally we obtain

(£, 8.1 /5,

Corollary. 1If, 08, and ogza.re
relatively prime to each other, then

9,-8% .

Proof. If .8, and &, are relative-
ly prime to each other, then

geseeds

L8,8:7=, e
b3 = 8.8,

Corollary. (1) If relative dis-
criminants O, &, of K, and K,
are relatively prime, then

D,=D"D,"

where, m, n are relative degrees of
K 5 with respect to K, and K, .

80

{
Proof.

D3 = N3,0 (083):; N3, 0 (08/091)
'—'": N,,o {Ns,/ (98/)} Nz,oiNa,z(ﬂz)}

=Noo (£7) N.o(£)-D]D.

We shall give an example of a case
when [_°9/,491 s, ,§ &, do not

coincide with éach other.

Let K, =[" be the rational number
field, and

K, = M=)
Kz = FNZ)‘

- F(@%
Then

a8/~(/—r\f—7)
O = (vz)?
2k
IHK3,where gze 5
(2)=(/~?)9=off ,
so &, — [ S =L

The dlscrimna.n
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Dy=t27 2

s
Hy= oL
therefore

[8,8.1=-L" 8 -L7 58-0"
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