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We consider several extensions of the algorithm of the successive derivatives of return maps to global situations. This

algorithm is closely related to relative cohomology and to the complex version of Bautin theory . We also discuss new

applications of relative cohomology techniques to global normal forms. This includes both limit cycles of plane vector

fields and Hamiltonian systems. We consider for instance the number of limit cycles which can emerge from an elliptic

sector. We also discuss the algorithm of successive derivatives of periods and its relation with Birkhoff normal forms.
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