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The blow up technique is widely used in desingularization of degenerate singular points of planar
vector fields. In this survey, we give an overview of the different types of blow up and we illustrate
them with many examples for better understanding. Moreover, we introduce a new generalization
of the classical blow up.
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1. Introduction

The study of the topological behavior of the solu-
tions of a real planar vector field X = P∂x + Q∂y

in a neighborhood of a singular point is one of the
main unsolved problems in the qualitative theory of
differential systems. Concerning the simple singu-
lar points (where both eigenvalues of the Jacobian
matrix at the singular point are different from
zero) the Hartman–Grobman Theorem completely
classifies them (except the center-focus points).

The semi-simple points (with one of the eigenval-
ues equal to zero) are also classified (see [Andronov
et al., 1973]). Precisely, the local phase portrait in
these two cases is either monodromic (thus a focus
or a center) or a saddle, or a node, or a saddle-node.

Regarding the degenerate singular points, with
both eigenvalues of the Jacobian matrix at the point
equal to zero, the situation is far more complicated.
The topology around a nonmonodromic singular
point can be much richer. The Andreev Theorem
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