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Abstract
In this paper we initiate the study of the Chebyshev property of Abelian integrals
generated by a non-generic turning point in planar slow-fast systems. Such Abelian
integrals generalize the Abelian integrals produced by a slow-fast Hopf point (or
generic turning point), introduced in Dumortier et al. (Discrete Contin Dyn Syst Ser
S 2(4):723–781, 2009), and play an important role in studying the number of limit
cycles born from the non-generic turning point.
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1 Introduction

In this work we are concerned with the study of the Abelian integrals

I j (h) =
∫

γh

e−2n ȳ x̄2n+2 j+1d ȳ, n ∈ N, j = −n, 0, 1, 2 . . .

and with their derivatives

d

dh
I j (h) = −2n + 2 j + 1

4n2 Ī j (h) where Ī j (h) =
∫

γh

x̄2 j+1d ȳ. (1)

A proof of (1) is given in Sect. 2. Here γh , with h ∈]0, 1[, denotes the oval
surrounding the origin described by the level of energy {H(x̄, ȳ) = h} where

B David Rojas
david.rojas@udg.edu

1 Hasselt University, Campus Diepenbeek, Agoralaan Gebouw D, 3590 Diepenbeek, Belgium

2 Departament d’Informàtica, Matemàtica Aplicada i Estadística, Universitat de Girona,
17003 Girona, Catalonia, Spain

0123456789().: V,-vol 

http://crossmark.crossref.org/dialog/?doi=10.1007/s12346-022-00609-7&domain=pdf
http://orcid.org/0000-0001-7247-4705

