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Let K be a cubic field. We can suppose that K = Q(0), where Irr(0,Q) = 23 — az + b,
with ¢,b € Z and we can assume that p? | a, p3 | b is not satisfied for any prime p. We have
disc(0) = 463 — 2752 and we put 4¢3 — 2702 = d2q where g is free of squares. We denote by
D the discriminant of K. We can see that §; = (4a2—950 —6262) / d is an algebraic integer.

For every prime p € Z and integer m € Z we denote by v,(m) the greatest exponent r
such that p"|m. We say that a Q-—basis of integers {aj,a9, a3} is minimal in p if
vp(disc(ay,ap,03)) = v,(D). :

We apply theorem 9.28 in [1] to obtain a minimal basis in each prime of Z in terms of a
defining polynomial of K. We apply this theorem to {1,4,62} and {1,62,6,}; with both of
them we have covered all the posibles cases.

' As a consequence, we obtain the discriminant D of K, which has been obtained by P.
Llorente and E. Nart [4], using another methods. Our study has also application to obtain
integral basis for K cubic field.

It is known (see, for example, [2] and [3]) that the discriminant of a cyclic cubic field is
p% where p =3%p,.-.p,, 6€{0,2}, p; 21(3) pairwise different primes. Using our previous
" results and the law of quadratic reciprocity we give a new and completely elementary proof
of this result about the discriminant of a cyclic cubic field.

We are going to schematize our results.

MINIMAL BASIS IN 2 FOR K CUBIC FIELD

Another Minimal "
e b= Conditions Basisin 2 (D)
{1,6,62/2}
0(4) 0(4) b ;éo(g) (L0220} 2
' - {1,02,61}
02) 02 b#0(4) - 1002 2
0(2) 0(8) a#0(4) {1,6,02/2} 3
|  a#0(4) {1,6,62/2}
0(2)  0(4) 2
b#0(8) {1,62/2,6:}
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Another Minimal
e b= Conditions Basisin 2 (D)
2
1) {1,6,6%} 0
{1,6%,6,}
b#0(4)
1(2) 0(2) {1102)(02+01)/2} 0
g=1(4)
12)  0(2) 120 {1,6%,6,} 2
. g=3(4)
12)  0(2) #o) {1,6%,6,} 3
¢=0(2)
1(4) 0(4) {1,6,(0+062)/2} 0
3(4) 0(8) {1,6,6%} 2
3(4) 04 b#0(8 {1.6.6% 2
( ) ( ) ’ ) {1)021(01 +02)/2} )
MINIMAL BASIS IN 3 FOR K CUBIC FIELD
Another Minimal
az b= Conditions Basisin 3 v3(D)
a#0(3) {1,6,62} 0
2 2
0(3) b f;;%é§9) {110 )01/3} 3
b#0(3 {1,&,02}
03)  0(3) 0,6 #0(9) {1,6,6%) 3
03)  09) a#0(9) {1,6,02/3} 1
b2=a+1(9)
0(3) 1(3) {1,6,(1-0+062)/3 1
: . e#3(9)
b2=a+1(9)
0(3) 2(3) {1,6,(1+6+62)/3 1
a#3(9) .
b#0(27) {1,02/3,6,/3}
0(9)  0(9) '
a#0(27) {1,6,62/3}
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Another Minimal
as b= Conditions Basisin 3 (D)
{1r02’01/3}
0(9) 0(3) b#0(9) (1007 5
b2=a+1(27)
3(9) {1,(-1+62)/3,6,/3} 1
¢=0(3)
3(9) P2a+iian) {1,(-1+62)/3,6,/3} 0
N\~ + )
0#0(3) '
3(9 #=4(9) ioz 0,/3 3
%) B gosi(an {1,62,0,/3)
2 2
o) B2£4(9) {1,0%0) \
b#0(3) {1,6,6%}
{1:02/3:01/3}
027)  0(9) b#0(27) 06%3) 5
MINIMAL BASISIN p > 3 FOR K CUBIC FIELD
Another Minimal
as b= Conditions Basisin p (D)
{1,6,62/p}
2 2 3
v e 1,022, 2
» {1)02101}
o) op) bR e 2
o(p) 0% a#0(p?) {1,6,0%/5} 1
a#0(p?) {1,6,62/p}
0 0(p? 1
K {1,61/5,6%7)
b:qfo(p) {1702101} 0
¥ 1,02} 1
7=0(p)
o(p) a#0(p) {1,6,62} 0
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