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Holomorphic Extensions of Formal Objects

JAVIER RIBÓN

Abstract. We are interested on families of formal power series in (C, 0) parameter-
ized by Cn ( f̂ = ∑∞

m=0 Pm(x1, . . . , xn)xm ). If every Pm is a polynomial whose
degree is bounded by a linear function (deg Pm ≤ Am + B for some A > 0 and
B ≥ 0) then the family is either convergent or the series f̂ (c1, . . . , cn, x) �∈ C{x}
for all (c1, . . . , cn) ∈ Cn except a pluri-polar set. Generalizations of these results
are provided for formal objects associated to germs of diffeomorphism (formal
power series, formal meromorphic functions, etc.). We are interested on describ-
ing the nature of the set of parameters where f̂ = ∑∞

m=0 Pm(x1, . . . , xn)xm

converges. We prove that in dimension n = 1 the sets of convergence of the
divergent power series are exactly the Fσ polar sets.
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1. – Introduction

There are some dynamical systems with associated formal fibered diffeo-
morphisms; for instance formal linearizing applications related to small divisors
problems. We study series of the form

f̂ (x1, . . . , xn, x) =
∞∑

m=0

Pm(x1, . . . , xn)xm where Pm ∈ C[x1, . . . , xn]

and deg Pm ≤ Am + B for some A > 0 and B ≥ 0. We denote the set
of such series as C[x1, . . . , xn][[x]]A,B . We say that f̂ converges on the line
(x1 = c1) ∩ . . . ∩ (xn = cn) if f̂ (c1, . . . , cn, x) ∈ C{x}. The set of lines is
parameterized by Cn . It is known that

Proposition 1.1. Let f̂ be an element of C[x1, . . . , xn][[x]]A,B. Then f̂ con-
verges in a neighborhood of x = 0 if and only if f̂ converges on (x1 = c1)∩. . .∩(xn =
cn) for every (c1, . . . , cn) ∈ Cn.

The author is financed by ”Secretarı́a de Estado de Educación y Universidades”.
Pervenuto alla Redazione il 12 dicembre 2003 e in forma definitiva il 22 luglio 2004.


