Asterisque

AST

Pages préliminaires

Astérisque, tome 5 (1973), p. 1-2
<http://www.numdam.org/item?id=AST_1973_ 5 1_0>

© Société mathématique de France, 1973, tous droits réservés.

L’acces aux archives de la collection « Astérisque » (http://smf4.emath.fr/
Publications/Asterisque/) implique I’accord avec les conditions générales d’uti-
lisation (http://www.numdam.org/conditions). Toute utilisation commerciale ou
impression systématique est constitutive d’une infraction pénale. Toute copie
ou impression de ce fichier doit contenir la présente mention de copyright.

NuMbDAM
Article numérisé dans le cadre du programme
Numérisation de documents anciens mathématiques
http://www.numdam.org/


http://www.numdam.org/item?id=AST_1973__5__1_0
http://smf4.emath.fr/Publications/Asterisque/
http://smf4.emath.fr/Publications/Asterisque/
http://www.numdam.org/conditions
http://www.numdam.org/
http://www.numdam.org/

Table des Matiéres

Th. KORNER A pseudofunction on a Helson set.

1. Introduction

2. The construction for the main theorem
3. Proof of the central Lemma

4, Further results

5. Technical improvements

6. How thin can a set of non synthesis be ?
7. The union of AAY sets

8. N sets and zero sets

9. Tilde algebras

References

Appendix

R. KAUFMAN M-sets and distributions

Th. KORNER A pseudofunction on a Helson set.

I.

II.

P-
P.
P.
jo )

P

P

P

P.

23
33
47
60
87
111
156
178
207
209

225

231



This volume consists of three parts. The first and third
are by Thomas Kdrner, the second by Robert Kaufman. A short histo-
rical note would be useful to explain this order.

At the beginning of 1972, Th. KSrner solved a problem
which had been open for fifteen years and which had originally moti-
vated the interest in Helson sets. The Helson sets on the circle are
those closed sets on which any continuous function can be represen-
ted as an absolutely convergent Fourie series. Such sets (with an
apparently more restrictive definition, in fact equivalent) have
been considered since 1952 by L. Carleson. In 1954, H. Helson showed
that they carried no non-zero measure whose Fourier coefficients
went to zero at infinity. In 1956, J.P. Kahane and R. Salem cons-
tructed perfect sets without true pseudomeasures (WTP), that is not
carrying any distribution with bounded Fourier coefficients that is
not a measure. These WTP sets are Helson sets and sets of synthesis;
conversely, any Helson set which is a set of synthesis is a WTP set.
The guestion of the existence of Helson sets which carry " true "
pseudomeasures therefore turns out to be related to the problem of
spectral synthesis. Malliavin's discovery (1959) solved this latter

problem in a completely different way.

Th. KoSrner constructed a Helson set which carried a pseu-

domeasure whose Fourier coefficients went to O at infinity. Thus

" " n

Helson's theorem is not true if measure is replaced by pseudo-

measure ". The set constructed is not a set of synthesis.

At the beginning of 1973, R. Kaufman found another cons-
truction, probabilistic, very elegant, and giving a stronger result:
any set of multiplicity contains a set 3d-la-KSrner. Independently
and almost at the same time, Th. Korner considerably simplified an
important part of this construction.

These results of Th. K8rner and R. Kaufman bring back to
importance the old and deep results of Piatetskii-Shapiro (1952-54)
and, at the same time, they make the main result then more precise :
the existence of a set of multiplicity in the ordinary sense which
is not of multiplicity " in the restricted sense " (that is, on res-

tricting to Fourier-Stieltjes series).
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A PSEUDOFUNCTION ON A HELSON SET. I.

Thomas Korner



