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Abstract. The problem of distinguishing whether a critical point of an analytic planar vector
field with pure imaginary eigenvalues is a center or a focus was already solved by Lyapunov by
searching an appropriate Lyapunov function. During the last years different methods have been
developed to improve his approach. In this paper we give a new one. It is based on the study
of the higher order Melnikov functions of a perturbation of the Hamiltonian system associated to
H(x,y) = (x2 + y2)/2. From our point of view, our method has the following advantages: it is
easy to be implemented,; it allows to express the Lyapunov constants as words; it permits to prove
—in an easy way — the algebraic properties of the Lyapunov constants when they are regarded as
polynomials in the coefficients of the systems; it can also be applied to special types of degenerate
monodromic critical points and, finally, it allows to relate the cyclicity of the critical point with

the number of limit cycles which appear from the level curves of the linear center by using small

perturbations.
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1 Introduction and main results

The center-focus problem (that is to distinguish whether a critical point of an
analytic planar vector field with pure imaginary eigenvalues is a center or a
focus) was already solved by Lyapunov. He gave a method for obtaining a set of
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