Journal de Théorie des Nombres de Bordeaux 11 (1999), 211–230

On a functional-differential equation related to Golomb’s self-described sequence

par Y.-F.S. PÉTERMANN, J.-L. RÉMY, et I. VARDI

Abstract. The functional-differential equation f^′(t) = 1/f(f(t)) is closely related to Golomb’s self-described sequence F , 1, 1_, 2, 2, 2_, 3, 3, 2_, 4, 4, 4 3_, 5, 5, 5, 3_, 6, 6, 6, 6, 4_, · · · . We describe the increasing solutions of this equation. We show that such a solution must have a nonnegative fixed point, and that for every number p ≥ 0 there is exactly one increasing solution with p as a fixed point. We also show that in general an initial condition doesn’t determine a unique solution: indeed the graphs of two distinct increasing solutions cross each other infinitely many times. In fact we conjecture that the difference of two increasing solutions behaves very similarly as the error term E(n) in the asymptotic expression F (n) = ϕ^{2−ϕ}n^{ϕ−1} + E(n) (where ϕ is the golden number).

Y.-F.S. Pétermann Université de Genève Section de Mathématiques 2-4, rue du Lièvre, C.P. 240 CH-1211 Genève 24 SUISSE E-mail : peterman@sc2a.unige.ch

Jean-Luc Rémy Centre de Recherche en Informatique de Nancy CNRS et INRIA Lorraine B.P. 239 F-54506 Vandœuvre-lès-Nancy Cedex FRANCE E-mail : Jean-Luc.Remy@loria.fr

Ilan Vardi IHES 35 route de Chartres F-91440 Bures-sur-Yvette FRANCE E-mail : ilan@ihes.fr