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ABSTRACT. We consider the Lorenz system ¢ = o(y — ), y = re —y — zz
and Z = —bz 4+ zy; and the Réssler system ¢ = —(y + 2), ¥y = = + ay
and 2 = b — cz + xz. Here, we study the Hopf bifurcation which takes
place at g+ = (£vbr — b,+/br —b,r — 1), in the Lorenz case, and at s+ =

c+/c2—4ab _ c+/c2—dab ctr/c2—4ab
2 ’ 2a ’ 2a

) in the Rossler case. As usual this

Hopf bifurcation is in the sense that an one-parameter family in ¢ of limit
cycles bifurcates from the singular point when € = 0. Moreover, we can deter-
mine the kind of stability of these limit cycles. In fact, for both systems we
can prove that all the bifurcated limit cycles in a neighborhood of the singular
point are either a local attractor, or a local repeller, or they have two invari-
ant manifolds, one stable and the other unstable, which locally are formed by
two 2—dimensional cylinders. These results are proved using averaging theory.
The method of studying the Hopf bifurcation using the averaging theory is
relatively general and can be applied to other 3— or n—dimensional differential
systems.

1. Introduction. The main goal of this work is to study the Hopf bifurcation oc-
curring in vector fields in R? via averaging theory. We will investigate the quadratic
systems in R? with a singular point at the origin (0,0,0) having linear part with
eigenvalues €a + ¢4 and ed, where ¢ is a small parameter.

With an appropriate change of coordinates we can assume that our system has
its linear part in the real Jordan normal form, that is

U = el —cV + > AgUVWh,
i+j+k=2

V. o= U+eaV + Y BypUVWh (1)
i+j+k=2

W= edW + Y CoyUVIWE,
i+j+k=2
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