ELEMENTARY PROOF OF A NORM THEOREM
HARLEY FLANDERS

The result below was first obtained as a consequence of the theory
of cyclic algebras [1].! The proof given here uses only the Hilbert
norm theorem [2].

Let K/k be a cyclic extension of degree mn with gemerating auto-
morphism . Let KDFDk with [K:Fl=m, [F:k]=n so that F is
the fixed field of the subgroup (o") of the cyclic group (s). Let aCk,
a#0, and a”= NgA. Then a = NpB for some BEF.

To prove this, set E=AA” - - - A", Then Ng,rE=(Ng/rA)
-(NgpA) - - - (NK/FA)”u_l=Np/kNK/FA =a™, hence Ng/r(aE™)
=1. By the Hilbert norm theorem, aE-!=C/C” for a non-
zero element C of K. Hence C*"=g¢—'EC and C" =a~'E°C’. We
set B=A4C/C’ and have

I Lol ATEC  AC
B = T = = B,
Cu Eva Ca

hence BEF. Finally,

Nowh = e o+ g S p €
FIRD = 424 ‘ cCc*---C"  C"

= a.

Professor Jacobson pointed out to the author that the same argu-
ment can be used to derive Theorem 28 on page 47 of [3], starting
from Theorem 27, which is a noncommutative form of the Hilbert
norm theorem.
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