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ABSTRACT: In this paper singularly perturbed quadratic polynomial differential

systems defi ned in R
2 are discussed. The main results describe the fast and the slow

dynamics of a list of quadratic systems obtained by singular perturbation of normal

forms. In particular w e show how limit cycles can appear perturbing singular quadratic

systems.
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1 Introduction and statement of the main results

T h e p resen t w o rk fi ts w ith in th e stud y o f sin g ularly p erturb ed q uad ratic
sy stems:

x′ =
d x

d τ
= pε(x, y) = p(x, y, ε), y′ =

d y

d τ
= εqε(x, y) = εq(x, y, ε), (1 )

w ith p, q real p o ly n o mials, pε, qε q uad ratic in x = x(τ) an d y = y(τ) ∈ R, ε > 0 an d
(pε, qε) = 1 fo r ε > 0 small.

T h e tech n iq ues o f th e Geometric Singular Perturbation theory (G S P – th eo ry )
can b e used to o b tain in fo rmatio n o n th e d y n amic s o f sy stem (1 ) fo r small v alues
o f ε > 0, sp ec ially in th e search o f limit c y c les.

A s usual in G S P – th eo ry , w e c o n sid er th e time rescalin g t = ετ to g et

εẋ = pε(x, y), ẏ = qε(x, y), (2 )
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2Departamento de Matemática – IBIL C E – UN E S P , R ua C . C olomb o, 2 2 6 5 , C E P 15 05 4 – 000 S . J .
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