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Diophantische Approximationen

8.4, bis 13.&.193&

Die diesjidhrige Tagung stand unter der Leitung von ~ -~ '
P. Bundschuh (K81n) und R. Tijdeman (Leiden).- -~
42 Teilnehmer aus 11 Lindern berichteten in 39 Vor-

trigen {iber die neueren Entwicklungen im Bereich der - -

diophantischen Approximation. Schwerpunkte bildeten. - .. 7.

dabei die Themen: Gleichverteilung, Irrationalitdt,. . .o~

Transzendenz und algebraische Unabhdngigkeit sowie -
diophantische Gleichungen.

In der traditionellen "problem session", die A. Schinzel’
leitete, wurden einige offene Probleme zur Diskussion ge-

stellt.
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J.BECK:

New lower -and upper bounds in the theory of irregularities

of point distribution

We extend some well-known results of K.F.Roth and W.M.Schmidt

concerning the discrepancy of boxes, rotated boxes and balls

for arbitrary convex bodies (domains). Our method is based .
on Fourier analysis. We mention also some applications in

discrete geometry, in "lattice point problems" and in multi-

dimensional probability theory.

. Furthermore, we have some new upper bounds using combinatorial

and probabilistic ideas.

P.-G.BECKER-LANDECK:

Make filr algebraische Unabhidngigkeit im Zusammenhéng_mit der

Mahlerschen Transzendenzmethode

Mahler zeigte in einer Reihe von drei Arbeiten (1929/30) unter
anderem die Transzendenz und algebraische Unabhidngigkeit von

Zahlen, die sich als Funktionswerte holomorpher Funktionen

an algebraischen Stellen ergeben. Diese Funktionen erfiillen ‘

Funktionalgleichungen:
fi(g) = aifi(Tg) + bi(E) »i=1,...5p >

mit rationalen Funktionen bi(g) und einer Transformation

n t..
Tz =w , w, := 1 2z, 3]
- 3 iz1
negativen ganzen Zahlen. Sind nun die Funktionen fi(g) alge-

» T ist eine nxn-Matrix aus nicht-

braisch unabhdngig, und ist g.¢ Q", so kann man unter einigen
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zusdtzlichen technischen Voraussetzungen zeigen: )
Fir alle P e Z [Xl,...,xp],xP £ 0, axi?id, H(P)<H, g?lt
mit einer von d und H unabhingigen Konstanten k > O und
einer in ihrer d-Abhdngigkeit ineffektiven Konstanten

c =c(d) >0
. - dP
log |-P(fy(a),. . (a))] > - - ek log H .

D.BERTRAND:

Irregular singularities and Shidlovsky's lemma

I shall report on the following multiplicity estimate,>

obtained in collaboration with F.Beukers. Let fo,...,fm_

'be an analytic vector solution of an’ homogeneous differen-

tial system (D) with rational functions as coefficients.
Let N,h be two positive integers, and let P be an element
of ¢[z,x6,...;xm], of degree < N in 2z - and homogeneous of
degree h in the Xi's. Assume that tﬁe function R(z) =
P(z,fo(z),...,fm(z)) is not identically zero, and denote by
s the order of the minimal differential operator with rational
functions as coefficients which vanishes on R .
Then the multiplicity of R at O is bounded from above by

sN -+ clsh + c2s2 s . . .
where ¢4 and c, denote positive numbers depending only on (D).
The proof relies on é generalization to irpegular singplgrities
of a classical relation connecting the exponents of fuchsian

differential equations.
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D.W.BOYD:

Some conjectures:suggested by.computations on the

Schinzel-Zassenhaus conjecture

Let o be an algebraic integer of degree d and let [a]
denote the maximum of the absolute values of its conjugates.
Schinzel and Zassehhaus have conjectured that, if @ is not

a root of unity, then [a] > 1.+ f-i for some absolute constant ‘

The best results obtained in this direction by Smyth and
Dobrcwolski are based on lower bounds for M(a), the Mahler
measure of a . It is known that thé extremal a for Mahler's
measure are reciprocal (have adl as a conjugate). We describe
computations of the extremal & for [a] for d < 11 which
suggest that, for this problem, the extremal a is nop-reci-
procal and has about 2/3 of its conjugates outside the unit
ciréie. Combined with Smyth's result, this would prove the

Schinzel-Zassenhaus conjecture.

W.D.BROWNAWELL:

The growth of linear combinations of functions

We extend a result of Nevanlinna on the grow of. a .sum of

C-linearly independent functions. This sharpens an earlier resul.

of my own. We also remark that a similar method applies to Bessel

functions (but with no composites).
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P.BUNDSCHUH:

Eine Klasse von Irrationalzahlen

Sind g, h natirliche Zahlen >2 und ist in h-adischer .. -
Darsteliung geéetﬁf ah(g) :=,9,(gp)(g1)(g2)..., wobei. (g™)

die Zahl g" in h-adischer Eﬁtwickluhg auféeschrieben-bef

deutet, so wird die Irrationalitdt von a,(g) bewiesen. Dies
Verallgemeinert ein Resultat von K. Mahler (1981),;allerdings;
mit ganz anderen Beweismetthen._Bei multiplikat;y'éyﬁangigen g,h
kann auch ein Irrationalitdtsmaf angegeben werden, aus dem ins-

besondere folgt, daB a,(g) keine Liouville-Zahl .ist..

W.W.L.CHEN:

Irregularities of distribution (and applicatibnsAto approxi-

mate evaluatlon of integrals)

Let U = [0,1], and let K.> 2 be an integer. :-Denote by J(K)
the class of all functions of the type

¢ +fg(y) dp

B(x)
where (i) p is the Lebeéque measure’on;UK;
- (ii) g is Lebesque ihtegrablelon UK;‘non-zero ih a:
" set of positivé measure; . ,‘” - -:;5\' _
(iii). B(x) = [O,xi) X. oo X [O,xk),.where 5u=‘(x1;...,xk);-

and (iv) C is any constant. ' -

We wish to approximate functions in J(K) by functions of the

. type

¢(5) =

m, xp (x)
i i B >

1 i

n~mx

. where (i) each B, is a rectangular block in UX with sides

parallel to the sides of UK;

Forschungsgemeinschaft . © @
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(ii) Xg. is the characteristic function of Bi; and
i : .

(1iii) m; are real.
Then given any feJ(K), the éfudy of the difference o(x) - £(x)
can be shown to be a problem on irregularities of point

distribution in UK.A

T.W. CUSICK: ) .

Finding fundamental units in totally real fields

Let F be a totally real cubic field; for any @ in F, define

1° 62 as follows:

Let €1 be a unit which gives the least value of T(€) for any

T(a) = trace (02). We define a pair of units €

unit € # + 1 in F; let €, be a unit which gives the least value
of T(€) for any unit € £ + 62 . '

Theorem. The units.€1, §2 are a pair ofﬂfundamental‘uhits

of F. This fheorem was first stated by the speaker in Math.

Proc. Camb. Phil. Soc; 92 (1982), 385-389, but with some
possible exceptional cases which were conjectured never to occur.
The exceptional cases were shown to be impossible by H.J. Godwin
(same journal, to appear) via a clever and short argument. The

speaker now gives a new and much simpler proof ot the theorem

which uses geometry of numbers. The new method of proof extends .
at least to totally real quartic fields, but there are exceptional

cases.
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EﬂDUBOIS:

An application of P.V. numbers-to Jacobi-Perron algorithm

We ﬁroye that in any real number field there exist a basis
for which the Jacobi-Perron algorithm is periodic.. For this

we use a property of P.V. numbers. . R

J.H.EVERTSE:

Upper bounds for the numbers. of solutions of diophantine:

equations

In our lecture we shall discuss upper bounds for the number
of solutions of linear equations in two¢§-units and applications -
to other equations, such as the Thue-Mahler equa;ion:and4§pecia1

types of norm-form equations. The upper bdunds.forgthginumbers

- of solutions of the equatlons we consider have ‘the advantage‘

that they depend only on a few parameters. For instance, ’ let K

_be an algebraic number field of degree d,.let S be a f;n;tg~set

of valuations on K of cardinality s containing-theanonearchimedean

.valuations and let A,u be non-zero elements:of;K.,Then>the,equation

AX-+ gy =1  in S-units x,y .~
has at most 3- 7d+25 solutions.

Uniform.distribution

.Uniform distribution, espec1ally ‘with respect to harmonic wexghts

and other weights with-some appllcatlons.

o®"
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M.LAURENT:

Diophantine exponential equations

I can prove, in the special case of linear forms, a general
éonjecture due to S. Lang, extending Mordell's conjecture.

In terms of diophantine polynomial equations, we get a des- -
cription of the solutions belonging to a given multiplicative

subgroup. As example, we recover the classical Schlickewei-

Schmidt's results about "Norm form equations".

L.LOVASZ:

Diophantine approximation algorithms

, Suppose that we are given an oracle (subroutinel to compute,
for any given €>0, a rational approximation of a-real number «
with error <€. Also suppose that we know that a is aﬂ &lgebraic
number and its minimal polynomial has input size <k.
Theorem: The minimal polynomial of @& can be computed in poly-

_ nomial time, . .
Corollarz. Given a polynomial feqlxl, the factorization of f
into irreducible polynomials can be found in polynomial time.

} (Lenstra,H.W.jr.; Lenstra,A.K.; Lowasz,L.)

The prbof of the theorem depends on the polynomial time solva-

bility of the following problem. Given a lattice Lgﬂn; we can
find in polinomial time a vector be€L, b £ O such that '
||b||< 2™min Clix |} |- x€L, x £ 0}. This algorithm can also be
applied to solve the following problem. Given €>0, a 1,;..,an€m,
find integers bi""’bnl a such that O<a<2™ €™ and

aa.-p.|< € (i=1,...,4n).
1 i . -

Deutsche
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J.H.LOXTON: .-

Linear forms in dllogarlthms of algebralc numbers

The dilogarithm function is deflned for sultable 2z, by
n

. - .2 log(l t)
Li,(2) E _;7 I dt.

n=1

There is- an embarrassing wealth of relations between the .
‘ values of the dilogarithm function at cei‘tain elgebr_-eic points;

three nice examples are the rélation

32i,(a) + 32i,(a?) - giy(ad) = % -,31°s2a (a:=-§-sec 3
and the "conjugate" relations 1nvolv1ng -890(2ﬂ/9) and
-2cos(hﬂ/9). Such relations may have both a geometrlcal and a
combinatorial significance, but a proper understandlng of them

seems hard to find.

R.G.MASON:

Norm form equations

In recent years a bound on the helghts of solutxons 1n S-unlts
- of the equation u + v = 1 over function flelds has proved of
great value in deriving algorlthms for the resolutlon of varlous
general families of equatlons. Recently a bound has been derlved
‘ for the helg_hts of solutions :m S—t.\m.ts,o_f_u1 ...fq = 1 fpr
arbitrary n. This result has lmportant consequences, end 1n
particular the followxng has been obtalned. Theorem. Let K
be a finite extension of k(z) (k algebralcally cloSed, cha-
racterlstlc zero, explicitly presented),‘and Ma free non-degef
Rerate k[z]-module in K. Then for each .c in k(z), all the_

solutions x in M of Normxlk( )(x) = c may be determlned effectlvely.-

DFG Deutsche .
Forschungsgemeinschaft . ©
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D.W.MASSER:

Some remarks on diophantine approximation

(Ii Let & be a real algebraic number of degree three and

coefficieﬂt height H. We give a short elementary proof of
3(n+1)/2 :

the estimate q_ <. (13H) for the denominatqr q, of

the n-th continued fraction conyergent to a. This simplifies

recent work of Wolfskill. _ _ ) .
(II) We give a version of the proof of:Siegel's Theorem on

rational approximations that can be made effective in special

cases. As an example we show that if d>22 and mgmo(d) then the

real number a satisfying ad - med?

+ 1 = 0 has the property
that Iu-p/ql?_'cq_)" for all integers p,q>1. Here A l:_ %% (4+v2),
and ¢ = c(m,d) > 0 is effectively computable. This improves

recent examples obtained by E.Bombieri using similar methods.

M.MENDES-FRANCE:

Automata theory and formal power seriés

We present part of some work done jointly with A.van der Poorten

(I) Automata: Let p>2 be an integer. A p-automaton is a finite

.automatoen. with p arrows leaving from each one of its stqfes.

The p-automaton sends the sequence of integers on an infinite .
sequence € = (Eﬁ)E(Z/pZ)]N. . Such a sequence. is said to be auto-
matic. Lemma: If € is automatic, then the subsequencés € ,is
eventually periodic. . P

(II) Formal power series: Let K be the field of formal Laurent

series over the finite field Z/pZ (p prime). An element fé€K

o®
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L]
£f=1I f£X7, f#{ﬂ/pz N

is said to be algebraic'if there exisfs polynomials
ao,al,az,...,avel( not all O such that

v v-1 _
aof va £ T+...4a, = 0

Theorem: (Christol,Kamae,MF,Rauzy) The sequence € =(€ ) is

]
. automatic iff I enx“ is algebraic in K. - . : -

UFG

0

B . . . ce L. -

If (1+X)A‘is:ﬁefined in a natural way, then it is prerd

Theorem: (1+X)* is algebraic in K iff A is rational.

M.MIGNOTTE: .

1

Automatlc resolutlon of some dlophantlne equatlons

We consider equatlons of the type b3 -k =a" where a,k are
flxed lntegers, a>1, and x and n, are unknowns. U81ng Pell-
Fermat equation x2-ay2 = k we are lead to search the valges
. of some linear recursive equations which are poﬁers of a; h
Using suitabie congruences in practice we find quickly all
the solutioss. Example: The equation Xzf}+1 =A13n has pn}y‘x

the "trivial" solutions n=0 and n=1.

Ww. NARKIEWICZ.

Problems 1n unlform dlstrlbutlon of sequences of 1ntegers

Let M(f) be the set of NGZ for which. {f(m)} is UD (mod N)
and let Mt (f) denote the correspondlng set for WUD. (mod N)
Problems were posed concernlng M(f) and M (f) for various

classes of functions f.

Deutsche . . . . .
Forschungsgemeinschaft Lo ©
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In particular:
*
1. Determine the behaviour of M'(ok) for large k.
2. Which stes XcZ' appear as M(P) for P€Z [x]?

3. Determine M({un}),.M*({un}) for linear reéurrences.

H.NIEDERREITER:

Distribution mod 1 of monotone sequences

Let (Xn) be a monotone sequence of reals. If (Xn) is uniformly
distributed with respect to a Borel probability measure on the
one-dimensional torus that is not a point measure, then it is
shown that necessarily lim |xn|/log n = “.'More generally, an
analogous result is est:;Tishgd for any summation method of
weighted means. We show also thaf the later result is in a
sense besf possible. Furthermore, we obtain a characterization

of those weighted means that admit uniformly distributed se-

quences.

C.F.0SGOOD:

Diophantine approximation and Nevanlinna theory

‘Let wr...,gn denote formal power series solutions of linear

homogeneous differential equations having coefficients in
¢clz]. Suppose further that the wi,...,'wM are line;rly inde-
pendent over ¢lz]. Let ord denote the order of vanishing
at z = 0. Let A denote an M-tuple of elements of €[z]. Let

deg Aj denote the degree of Aj (deg 0 := 0).

Forschungsgemeinschaft
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Theorem I: For each nonzero A

M M M.
(#) ord ( L. A, w,) < I degAy + 0((log( z deg A )) ) + 0(1)
' jz1 3 3 j=1 3=1
for some effectlvely computable T, o<r<1.-

Suppose now each occurance of C[z] is replaced by @[a].

. Theorem II: The implied constants in (+) are effectively }comA-

putable.. .
Remark The methods extend to Nevanllnna Theory. It is now

,possxble to prove the n small functzon theorem w1thout restrlctlons.

A.PETHU:

Polynomial values in second order recurrences

Die folgenden Resultate wurden gemeinsam mit I.Nemes bewiesen.
Es seien G;,G,,A,B und d ganze Zahlen mit»lel#lGil>Q_nnd;]BI:l.
G, sei fUr n>2 durch die Rekursion G,=AG _,+BG _, definiert. Es
sei P(x) € Z [x]) mit Grad P = k. Dann gilt:<"

Wenn die Folge G, nicht ausgeartet ist; dann hat.die' diophan-

tische Gleichung

n

. (1) - axtePx) =@ . - : C e e

UFG

nur endlich viele, effektiv berechenbare L8sungen n;|x|>1,q>k+2.
Fir q<k+2 kann (1) unendlich viele. L8sungen haben. Es sei-.

ax? + P(x) = R(x). = a.x"+...+a

i o+ Wenn (1) unendlich viele. L8sun-

2a) 2a; 4
~.gen n,x hat, dann gilt R(x) = €VST (—x + ~—~—=), mit Konstan-
m': — !
nvE nvE

ten s und E abhdngig von G, und R(x). Tm(x)rbezeichnet das-m-te
Chebishev-Polynom; € und n sind 1 oder -1. In diesem Fall :kbnnen

wir sogar die L8sungen x.von (1) gut charakterisieren.. _.:

Deutsche
Forschungsgemeinschaft . ©
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P.PHILIPPON:

Critéres d'indépendance algébrique

Nous présentone un nouveau critére d'indépendance algébrique.
Critére: Soient 8 = (91,...,9n) €¢" et C = C(n) un nombre réel

suffisamment grand. Il n'existe pas de suite:

[I. = (p N""’Pm(N) N)]N>No ‘ | . .

d'idéaux de Z [xl,...,x ] dont 1'ensemble des zéros dans la

n+i

boule B (8,exp(-3CN )) de ¢" soit de cardinal f1n1 et que

pour N > N, et i = 1,...,m(N) on ait t(Pi,N)tj N et
5 €

o]

.0 < max {lp; (Y < exp(-CNn+1)
1<i<m(N) SN =

On peut ainsi montrer le résultat suivant:

Théoréme: Soient a € @~{0,1} et B € TN de degré d on a
-1

degtrQ Q(ap,...,ua ) > [d/2}.

On propose egalement une version quantltatlve du crltere precedent.

A.J.VAN DER POORTEN:

Constructing curves with prescribed singu;arities
In order to obtain effective improvements of Liouville's theorem

by Thue's method it appears critical to be éble to make -ver'y pre-'

cise constructions of polynomials P(X,Y) = L g'aij xiyd € Z[X,Y]
which, together wlth many of thelr derlvatlae:, vanish at given
points. To apply the theorem of Bomblerl ‘and Vaaler, Bombieri and
I duripg 1983 put considerable effort into analysing certain de-
terminants that arise in the construction preblem; we obtained

some quite surprisiﬁg results which suggest that "exact" construc-

tions are not quite beyond our capabilities.

Forschungsgemeinschaft © @
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A.SCHINZEL:

Ap unusual metric in thg group of real numbers

In the additive group of real numbers an invariant metric p(x,y)
is constructed with the following properties: ‘

R under p is a complete non-diécrete and non-separable- space.
p(x,0) ié.meaéurable and ‘satisfies the Bdire condition,

p(x3;0) = 1 unless x is rationa; or a transcendental Liouville

number.

H.P.SCHLICKEWEI:

Kleine Nullstellen quadratischer Gleichungen

Es sei f(xl,...,xn) LI g_-fijxixj eine quadratische Form
i,j=1 .
mit f..=f... Weiter sei F = (. I, £,.51/2
1] Ja i,j=1 1)
im n-dimensionalen euklidischen Raum mit Determinante A. Die

. A sei ein Gitter

Form f nehme auf A ganzzahlige Werte an. Dann wird pgyigsen
Satz: Es sei 0 < d < n. f verschwinde auf eiﬁem d;dimensiof
nalen Teilgitter T von A. Dann gibt es ein d-dimensionales
Teilgitter Pa von A, auf dem f verschwindet, mit
. na

det T << AF 2 |
Dabei hidngen die Konstanten in.<< nur.von n ab.
Der Fall d=1 wufde 1956 von Cassels fir das Gitter;ZP und 1958
von Birch und Davenport in der allgeméingren Form d=1 und mit

beliebigem Gitter bewiesen.

0®



UFG

Deutsche -

- 16 ~

W.M.SCHMIDT:

Kleine ganze, reelle und p-adische Nullstellen quadratischer
Formen

Es gibt unendlich viele quadratische Formen mit ganzen

2
1

benem r,s > 0, deren ganzzahlige Nullstellen alle

Koeffizienten, der Gestalt Li+...+L§-M -..,-M: mit gege-
x| >> Frlzs'epfﬁllen, wo F der maximale Betrag der Koeffi-
zienten ist. Damit wird ein Ergebnis von Watson verschidrft,
und es folgt, daB eine klirzlich durch Schlickewei erzielte
r/2s

obere Schranke bestm8glich ist. Genauer gilt q(x) >> F

ftir jede reelle Nullstelle, wobei q(x) := Max (|xi|/|xjf)

'pber i,j mit xj # 0. Auch ein p-adisches Analogon zu q(i)

wird untersucht.

J.SCHOISSENGEIER:
Diskrepanz von (na)
N .
s ' * 1 .
Es sei a § Q und Dy(a) = sup |[§ L C ({na}) - x| die
N 0<x<1 N p=1 [0sX)° .

Diskrepanz der Folge (na)n>1. Man kann mit Hilfe der Ketten-
. - P

bruchentwicklung a = [ao;al;...] und den Ndherungsbriichen aﬂ
. n

eine explizite Formel fir DN(a) angeben. Approximativ lautet

sie so: Ist m = my so gewdhlt, daB q; < N <q_ .4, und ist

& : .

Ey(a) = 2|§<m (aj+1{qua)(i-{qua})+[qua)({qj+1Na}-(qj-1Na})),
* - J : )

Op(a) = 21§<m (aj’lquja}(l-{qua})+[qua}({qj+1N§}-fqj_lya})J:

3 .
so ist N DN(a) = max(E;(a),Oa(a)) + 0(1), wobei die O-Konstante

von a nicht abhdngt.

Forschungsgemeinschaft
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Ist

® (&) = max( I a, L a...) und (a.).,. nicht C-1 be-
m le:m J.*l’ij:m j+1 j’izo

*
1 — N DN(G)
schrdnkt, so ist T < lim < =,
T N+ o (a)
.mN: . S
.' ’ — N DN(G) *
Ist (a. )‘>0 C-1 beschrinkt, so ist 0 <.1lim ———— =z:V (0) < o,

N 105 N
o L . . — 1 .
‘Wenn alle a. gerade sind, so ist Vv .(a) = ﬂ 1im ——— @ (a),
] L m log q_

Insbesondere: Ist a = [ao,ai,...,a1 1], -1 die Pem.ode,'2|aJ

fir j > 0, so ist

1
* 1 . . o
vi(a) = = —_— max( z al) falié'l gerad
¥ logay_jatq; ) 2lisi-1 ek 2h<1 ©37 T e
und ’ i
. 1
v (a) = % — £ a., falls 1 ungerade.
log(q,_ja+q;_,) j<i-1
l T.N.SHOREY: T RO LT oo

Applications of linear forms in logarithms

Let tum}'be a non-degeherate binary recursive sequence? For
an integer a with,|a|:$ 1 debote by.P(a) the greatest-prime

factor of a and by Q(a) the greatest square free factor’'of a.

Deutsche
DFG =50 oD
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Generalizing earlier results of Mahler, Schinzel and
Stewart, Shorey proved:
Let m > n with u, # 0. Then

1

) » m > 02’

u m

P(—2—) > ¢, (

(um,un) log m

where C1,C2 > 0 are effectively computable numbers depending
only on {um} and d = [Q(a):m],:where ais a root of the com-
panion polynomial tox{um}. Further Shorey proved:

(1og m)? .

log Q(u ) > cC. ( —), m >C
=1 loglog m ’ 2

‘Let f(X,Y) € Z [X,Y) be an irreducible binary form of degree

m > 3 and let g(X,Y) € % [X,Y] be a binary form of degree

n < m.- Then the equation f(x,y) = g(x,y) haé\bnly.finitely
many solutions in integers x and y. Further the resﬁit is
effective. This is an immediate consequence of Baker's effec-

tive version of Thue's theorem.

G.L.STEWART:

Irregularities of distribution in shifts and dilations of

the sqares

-We shall discuss the following result: Let N€ z * and let

€€y €C with lei|>= 1. There exist positive integers

a and q such that

bz e, 1> ¥ (og 12
21 a+j‘q '
a+)“q<N

for N sufficently large.
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* R.F.TICHY: ~

Zur gewichteten Diskrepanz von Folgen

Es wird fiir Folgen xn € [0,1) = E und positive Gewichte
P = (pn) die Diskrepanz
1

D (P,x_) = s;p |
‘ SN T PN nma

»betrachtet, I lauft durch alle Telllntervalle von E,xI 1st

XPXI(X ) - IIH

charakterlstlsche Punktlon und |I| die LAnge von Ij
- N
P(N) = I P, Fir d1esen Dlskrepanzbegrlff werden allge-

n=1
meine Absch&tzungen nach oben und unten (analog zur Roth‘ schen)

angegeben, ferner werden fﬁr spe21elle Folgen Dlskrepanzab-
schatzungen angegeben, z.B. metrische Satze analog zum klassi-
schen Satz von Koksma sowie Verallgemelnerungen auf Matrizen-

folgen. , ‘ o I

R.TIJDEMAN:

Rational approxlmatlons of p-adlc numbers

The app11cat10ns of p-adlc approxlmatlons to flndlng all solu-
. ‘ tions of some dlophantz.ne equat:.ons and to error-free computa-
tion by so- called Hensel codes u51ng an- electronlc computer
lead to the followlng questlons. Does there exist an eff1c1ent
algorlthm to compute "the best ratlonal approx1matlons to any
.p-adlc number. How' well can a p—adlc number be approx1mated by
’”ratlonal numbers. A report wlll be glven ‘on ‘some 301nt work with
B. M H de Weger (Le1den) which can be considered as a continu-
ation of investigations of Hahler. Analogues of cla551cal results

on best approximations to real numbers will be presented. A variant

Deutsche
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of Mahler's algorithm, which is based on Euclid's algorithm,
| : ‘turns out to yield all best rational approximations.

J .VAALER:

Applications of a new form of Siegel's lemma

I will describe a recent improvement in Siegel's lemma obtained'

jointly with E. Bombieri and also indicate a few applications.

} In particular the problem of constructing a polynémial'of degree
! < N vanishing at a;l algebréic number a with multiplicity > M and
; having coefficients inVO for a number field K over § will be

| described. In this problem a basis of such polynomials can be

| ) found hav1ng small average height (and hence one among thls basis

! must havé a small height). I will mention some numerlcal results

| .

on measures of irrationality which result from a two variable.
polynomial construction.

M.WALDSCHMIDT:

Algebraic independence 6f transcendental numbefs : |
Let do,dl,d2 be non negétive intégéfs, w1th d = d0+d1+d > 0.

. . 4
g . .
0 4 ° Gm s and G = GOXGIXGZ’ where 62-15 a comm

tative algebraic group over { of dimension d,. We assume that for

. 9o
Define G, = B,", G
i=1 and i=2, there is no isomorphic algebraic subgroup of 6; and

G2 of'dimension >2. Let 6: " ——'G(L) be a n-parameter subgroup

of G whose image is Zariski dense in G(I). Let Y be a finitely
generated subgroup of Bn, and K a sﬁbfield of T, of transcenden-

ce degree t over @, such that @(Y) € G(K).

Deutsche
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Theorem 1: If (d-n) u(¥,C") >.d,+2d;, -then t>1.. "
Theorem 2: If (d-2n) u(Y,L"):> 2(d,+2d,), then t>2.
Theorem 3: Write Y ='vz;‘y1+.-..‘+z yl. Assume that for all e.> 0,

there exists M_ > 0 such that, for any M > MO, “dny -algebraic

0
subgroup H of G defined (in a projective space) by equations

. of degree <M, any y = hiy1+...+h1y1 with |hvj'|--:"M :and 'fexpG‘yCH(
and finally any u € Tg(L) with expgu € H(L), IU-Y|?¢,XP(f,‘f?)°
. n, '
Then: t+1 > d“(;{’m ) .
nu(Y,C )+d1+2d2
R.WALLISSER: . . ST Lo L

On irrationality of values of functions satisfying certain

q-difference equations’ .

i) The method qf Siegel-Shidlowski is appJ:;-ied to give measures
of irrationality for the values at.rational places of func-
tions satisfying a q-differehce equaficfn.afé the form ..

£f(z) = (a+bz) f(qz) + ¢» q € T, q# "_A1_, .

ii)With a method of W. Maier,; results.on irrationality and

. linear independence are given for the special gq-hypergeo-

metric series,
k SELNTE
o °(2) ) N
f(z) = L _DS'_k_ 27, Qe Qfz]. St L
) k=0 Q(q )...qu ). o

i e R
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P.WARKENTIN:

On norm form inequalities

Let M(x) = pgXgte.otupx, be a linear form in x = (xlff"’xn)

with Q-linearly independeht.coefficients IPEREREI T, € K,

‘where K is a numberfield of degree d. We call M(x) degenerate

iff the Z -module T = M(Z ™) contains elements AW,,...;A®
- ) -5 e

such that “1"'4’°e is the basis of a numberfield L, L # §
and L # imaginary quadratic. There exists a y>0 such that
the inequality

(*) |NormK/Q(M(5))| < max(|x1|,...,|xn|)Y

has at most finitely many solutions iff M(x) is non-degenerate.

Theorem: Lgt M(x) be non-degenerate,. « .= [Q(qzlui,...,un/ul):ml,

€>0. (*) has at most finitely many solutions if

n=3: y = % - €
Y- = % - € for x # 4,6

n =4 : Y = % - € . 4
Y ='% - € for x #5,7,10

The first case is aue to W.M.Schmidt. The theorem is best

posSible . . N - . ) .

E.WIRSING:

c log n mod Z

Nach Erdés (1346) ist jede additive Funktion f : IN—> Rmit
der Eigenschaft Af(n) := f(n+1) - f(n) — 0 notwendig von

der Form f(n) = c log n (c = const.). Katai (1984) vermutet,

o®
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daf die multiplikativen Funktionen f : N—> € mit Af —-0
genau diejenigen Funktionen f sind, die f(n) — 0 erfﬁilen,
oder die Form f(n) = n°*3T mit 0 < 0 <'1 haben. Unter schirferen
Vofaussetzungen ist dies bei Katai ein Satz. Tatsdchlich ist
~ die.Vermutung in vollem Umfang richtig. Der wesentliche Schritt
! . zum Beweis ist der
| Satz:
| Ist F : IN—>IR/Z additiv und gilt AF(n) —— 0, so ist.
F(n) = c log n/Z mit einer Konstanten.c € IR. Dieser Satz selbst

148t sich - etwas Uberraschend - auf Erdds's Satz zurﬂckfﬁhren.

G.WOSTHOLZ:

Algebralsche Punkte auf algebraischen Gruppen und d1ophantlsche

Approx1mat10nen auf algebra:l.schen Gruppen

In dem Vortrag wurden zundchst g,_lgeprgj.sch_e,Gruppgn,eingefﬁhrt
und zusammen mit der zugehdrigen- Exponentialabbildung anhand

von Beispielen erlau1‘:e‘rt. Danach wurde das . folgende Problem
behandelt: Gegeben seien zwei kommutative" algebraische Gruppen

. G, G' d1e zusammenhangend und lber 0] deflm.ert selen. Se:L

¢: G —>G ein analytlscher Homomorph:.smus, der ebenfalls liber
Q deflnlert se1, d.h. d1e Tangentlalabblld\.mg de : T(G') —3 T(G)
sei ein § - Homomorphlsmus. Dann kann man s:.ch fragen, w1e die
Menge cp(G')(lD) aussieht. Man wird dann. auf den folgenden Satz -

gefuhrt :

Deu tsche
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satz 1:

Der Zariski-Abschluf @(G')({) von @(6')(®) ist in
©(G')(€) enthalten. o

" Als Konsequenz dieses Satzes erhdlt man die L8sung eines

Problems von Grothendieck. Dazu sei X eine quasiprojektive
algebraische Varietdt definiert tber @, £ € I‘(X,Q;),'

df =-0 und vy € Hl(X,Z ).

‘Satz 2:

f€ ist 0 oder transzendent.
Y

V.G.SPRINDZUK:

Herr Sprindzuk, der nicht an der Tagung teilnehmen konnte,
sandte folgenden Vortragsauszug ein:

" Arithmetic properties of algebraic functions

Let X be._a field of algebraic numbers, [K:Q] = k, S the
full set of places of X, k = [I(v:Qv] . For 0 # x € X put

-k
Xy, = max(1,|x] vy, Hpy (x) = vgs(x)v. Let. F(x,y) be an

irreducible polynomial in In([x,y] of ’dégree n>2 in'y and

"
(=]

f(x) a power series over K satisfying F(x,f(x)) = 0, £(0)
For any x, € K denote by S(xo) the subset of S formed by all

v with 8 = (f(xo))v finite and set
nk = log (xo)\,

) SRR p—
v
k, log Hp (xo)

where ey = 1 for infinite v and ey = 0 for finite v. Then the

- €
eq +

systems of inequalities

IPce)l, < TP1 Y, v € sxy)
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has only a finite number of solutions in P(y) € Iy [yl, 2

a/e?

deg P < n-1, if €>0 and H]K(xo) > (1+[ED) ,c = clk,deg F).

The number of solutions is infinite if €<O.

Berichterstatter: P.-G. Becker-Landeck
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