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n=8 with quadr. subfields: |.Gaal-M.Pohst (2000)

Let K be an alg. number field of degree n multiquadratic fields: G.Nyul (2002)
Zg: ring of integers
Define the index of a € Zx by n=9: (with cubic subfields): |.Gaal (2000)

I(a) = (E;r{ Sz [ad)- General but less efficient
e _ n=5: 1.Gaal-K.Gyoéry (1999)
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{1,c,...," '} power integral-basis <—— I{a) = 1.

K = LM composite fields:

For any integral basis {1,ws,...,w,} we have |.Gaal, P.Olajos, M.Pohst (1998-2004)

DKEQ(XQMQ + ...+ ann) — (I(XQ? .o :.Xn))EDK
I(Xg,...,X,): index form

cyclotomic fields: L.Robertson
infinite parametric families of fields

o= T1 + woTz + ... + wath € Zx: I(a) = [I(xg, . .. ,z4)|. function field case

Hence the problem of determining power integral The average behaviour of the minimal index for
bases is equivalent to solving the certarn quartic fields
index form equation f{a)=1<— Galois groups: Cy, Va, Da; Sa, Ay

r: tot real, e: tot complex

T(£3, . .. = T N TR L7

taking average of the minimal indices of the fields with| discriminants I} in the given intervals

Example average behaviour || Vy(r) | Da(r) | Sac)

et 3<a€Z and ORI ol N +.3)L— 1. 196 | 4486 | 44122
n O = Z[Y] an integialiBasis sl T . the IDE; =5 EEL ;:; gg
105 < 105 Aol | 3.8
107 -10° Sake L T4 4
7105 7105 350 | 150 | 4.8
7105 105 374 | 170 | 5.2
107 ~10° 303 | 200 | 5.5
7105 7105 452 | 22.5 | 5.7
7105 105 301 | 25.0 | 5.0
10° < 61.3 | 25.2 | 6.0
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corresponding indéx forrn:equation s

I(z,y) = £+ 20’y Pl g e & 3a—1)y° = 1.
Up to equivalence all generators of power integral
bases in @ arée a =19, a = —ad+192, a=(1+a)?— 9.
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Purpose:
Determine all power integral bases in K by solving

- - DIOPHANTINE EQUATIONS
the index form equation - B Wk TEBRAL BABES
Develop algoritms for the resolution of index form | ;

MEW COMPUTATIODNAL METHODS

equations

Components of the algonthiis:

Application of Baker's:method (A:Baker, K.Gy6ry)

reduction of the botndsH{(BNMiM:de Weger,

A.Peth6é and R.Schulenberg, Y.Bilu and G.Hanrot,

|.Gaal and M.Pohst)

testing the "small"” possible solutions

sieving

ellipsoid method: K.Wildanger (1997) e

|.Gaal and M.Pohst (1999) math.klte.hu/ = igaal




