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Abstract. Consider a class of planar autonomous differential systems with cylindric phase
space which represent generalized pendulum equations. We describe a method to construct
such systems with prescribed maximum number of limit cycles which are not contractible
to a point (limit cycles of the second kind). The underlying idea consists in employing
Dulac-Cherkas functions. We also show how this approach can be used to control the

bifurcation of multiple limit cycles.
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1 Introduction

We consider on a cylinder Z := {(¢,y) : ¢ € [0,27],y € R} the generalized
pendulum system
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depending on the real parameter u € Z, where Z is some interval. We assume
that the functions h; : RxZ — R, 0 < j <, are continuous, and additionally
continuously differentiable and 27-periodic in the first variable. We denote
by f; the corresponding vector field

fi= (y, El: hj(w,u)yj)-
j=0



