Elementary and Darboux first integrals for planar
polynomial vector fields
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It is well known (due to Singer’s results) that the existence of an elementary
first integral (over the field of rational functions) for a planar polynomial vector
field implies the existence of a first integral of a special form and also the existence
of a particular integrating factor of Darboux type. In this talk we present rather
general conditions that guarantee that the existence of an elementary first integral
yields to the existence of a Darboux first integral. Moreover, we provide a complete
characterization of such vector fields. Additionally, we provide some exceptional
cases of vector fields which admit elementary first integral constructed by algebraic
functions of degree two or three.
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