NOTE ON 3-FACTOR SETS.
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{Cammunicated by S.Ikehara)

Recent increasing concern in higher
dimensional factor sets, in connection
with higher dimensional cohomology the-
ory in rings and groups”, encourages the
writer to offer here a small result
which he obtained in succession to Teich-
muller ‘s work?, which he, however, did
not publish because of its some immatuari-
tys It is to raise dimensions by 1 in
his previous study on relatlionship between
usual 2-factor sets and norm class group?,

Let K be a Galois extension over a
field F, and G = {1, A, ¥ V,*--» 7}
be its Galois group. A system {a, w. v}
of ¢? = (&Y non-zero elements in X is
called a 3-factor set, if

(0) @apyr 'QA,'LV,W-G.A,;V‘-;: Ay, p, vir Capy,
for every A, m v, 7.

We introduce a simplified notation to
denote TMaeg @ a,;m,v s for instance, by

Ag, v and similarly to denote Tr/\ﬂ'r

A v,r == Nr (Qp, v 1) Dy 0%y
Then we have, from (0), e
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(@) a¥uy Ripwe Qo= aine e,
(3) gives

(3"
There exists therefore, by virtue of the
theorem of so-called transformatlion ele-

ments, an element b, (= o) for each
T , such that
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(5) ArGg 1 = -::A

Hence Ni/f (Aagw)=1, which can, of
course, be deduced directly from (37)
too., Further, (2) may be written as
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On combining with (5) we have
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and so the elements htb
p— v —‘
d"lv - b'“/ a‘ﬂ'r,rl,v

are contained in the ground field F.
Moreover, the system f{a(} forms a
(uiual 2-) factor set mod. the norm group
Ni/s 3 Ntlﬁ consisting of the totality
of the norms of non-zero elements of ¥
with respect to F. TFor, (1) gives

(7) Gy Rguwr= Rgpvn Geypods Nigr
while trivially

bu by 7 buv.bw bubuyy b b
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and thus

(8)  Spy Xy, w= K v Ay (= gy vy o for
mod. N*,q;;

-The associate class of the syster ls
uniquely determined, up to mod. N¥k/gF ,
by the assoriate class of { &apvie.

To prove this, we have first to show that
the class of {a«pymod. N¥k/g}is indepen-
dent of -the choice of {bﬂr. But a
different choice may be given by {Bbul
with B(F0)eF . Then {&Xuv} is re-
placed, correspondingly, by {8 Xuv }
which gives certainly a system associate
to {a«uv}. Consider further a system
{a'aviassociate to our {Qauvie it
is given as
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Hence
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So we may adopt as b’, , corresponding

to our fa’f, b, = by &gy * Then
Ky :—-—*-’-It‘—f'm{wv)"g_‘k& Agp Aey 4= .
va Gid v ac,,,.., aﬁ,p,v
2w Qe _ buby
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The unigqueness assgg‘tion of the class of
{o v } mode N/ is thus wrovel,
It is further reac‘:.*,fy seen that a product
of two (3-)factor sets corresponlis to the



