Simultaneous bifurcation of limit cycles from a
cubic piecewise center with two period annuli
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Consider the piecewise polynomial vector field
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with P* and Q% polynomials of degree 3 and X% = {(z,y) : &y > 0}. We study
the number of periodic orbits that bifurcate, up to a first order averaging analysis,
from the two period annuli. This problem is an extension of [1] for piecewise
systems. For the particular case n = 3 we obtain that the maximum number of
limit cycles from the inner and outer annuli is 9. There are examples with 12 limit
cycles when the simultaneous bifurcation problem is considered. The upper bound
is obtained using some new properties on the number of zeros of linear combination
of functions that are Extended Chebyshev systems with some accuracy, see [2].
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