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REMARK ON NORMAL AND POWER BASES (ABSTRACT)*

JURAJ KOSTRA

Theorem. Let K be a normal field of algebraic numbers of the prime degree
p over the field of rational numbers Q. Let ¢ = ¢, &, ..., ¢, be an integral normal
basis of the field K over Q, where ¢; are units of the field K. Then for each prime
[, for which K, = Q,(¢) is a nontrivial extension of the field of /-adic numbers Q,,
there holds that the power basis /, ¢, ..., & ~' is an integral basis of the field X,
over Q,. .

By proving of this theorem, we show that if the assumptions of the theorem
are satisfied then the conditions (a), (b) of the following proposition are satis-
fied. :

Proposition. ([1], Hasse) For an integral element from K/Q the relation
my(€) = 1 holds if and only if for each prime ideal . lying over / in the field K
the following two conditions are satisfied:

{vymod.f fore, =1
€= vy + mymod #>  fore, > 1,

(a)

where v, is a representative in the inertia field 7, of primitive element w, from
the residue class extension Ry/R, for K,/Q,and 7, is a prime element belonging
to £ in K.

(b) these elements w, in fields R, are pairwise nonconjugate over R,.

Where T,/Q,, R, respectively R, is the field of residue classes of the K,
respectively Q, and m,(¢) is inessential divisor of the discriminant d(¢) with
respect to /.

The following example shows that even if the assumptions of theorem are
satisfied, the power basis 1, ¢, ..., & ' need not be an integral basis of the field
K over Q.

Example. Let L = Q(&), where £ is a primitive root of the degree 653 of 1. Since
653 is prime we get that G = G(L/Q) is a cyclic group and [L: Q] = 652. Let G,
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be a subroup of G generated by the automorphism g: £ &'¥. Since
149* = 1 (mod 653),

where 4 is the least natural number for which this congruence holds, we get that
the order of the group G, is 4. Let K be the subfield of L invariant with respect
to G,. The field K is an extension of Q of the degree [K: Q] = 163, where 163 is
prime. Let H = G(K/Q). Let h be a generating automorphism of the group H.
Put

&= é . 5!49 + 5652 o 5504.

It can be shown that ¢, &, ..., &3, Where g, = &' ', 1 < i < 163, is an integral
normal basis of the field K over Q formed from units of the field K and that the
power basis 1, &, ..., £ is not an integral basis of the field K over Q.
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SUHRN
POZNAMKA O NORMALNYCH A MOCNINNYCH BAZACH
Juraj Kostra, Bratislava

Ak K je normalne pole algebraickych ¢isel prvociselného stupiia p nad polom racionalnych
Cisel Qa g, &, ..., & je cela normélna baza pola K nad Q, pri€om ¢; st jednotky pola K, potom
mocninna baza 1, g, ..., & ' je cela baza pola Q,(g) nad polom /-adickych €&isel, pre vietky /, pre
ktoré je toto rozsirenie netrivialne.

PE3FOME
3AMETKA O HOPMAJIBHBIX U CTEITEHHBIX BA3NCAX
IOpait Koctpa, Bpatucnasa

Ecnu K HopMaJibHOE NoJie anreGpanyeckix YUces], HMerolliee CTeNeHb p, Tie p-NPOCTOE YHCIIO

HE=E, &, ..., § — UeNeit HOpMaNbHLIH 6a3uc nons K Haj NOJNEM palMOHANbHBIX Yucen b u &

ABseTca enuHune nons K To crenenHsit 6asuc 1, ¢, ..., & ~ ! asnsercs uensimv 6a3ncom nons Q,(€)
Haj noJjieM [ — aJAM4HbIX Yucen Q;, IUIs Beex /, IUIs KOTOPBIX 3TO pacliMpEeHHe HETPHBHAIBHO.

218



	
	Article


