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In this talk I will present several new applications of the Lyapunov
and Bendixson–Dulac approaches to study the number of limit cycles
for several families of planar vector fields. Among other things I will
obtain some results by using a function related with the curvature
of the orbits of the vector field as a Dulac function; I will present
a remarkable phenomenon: for each integer m > 1, I will provide a
simple 1-parametric differential system for which we prove that it has
limit cycles only for the values of the parameter is in a non empty subset
of an interval which length decreases exponentially when m grows; I
will study the existence of limit cycles for quadratic systems having
some invariant algebraic curve.
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