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Traditional Hilbert's 16 problem
X = P"(Xay)a y: QH(X7y)
Is there a bound H(n) on the number of limit cycles?

Is H(n) < n?? (Smale)
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H(2) < co? Dumortier-Roussarie-Rousseau program, 1994
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solve it locally in the (x, y)-phase space and parameter space
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solve it locally in the (x, y)-phase space and parameter space

Our goal in slow-fast setting: the number of limit cycles —>

cardinality of the fractal spectrum
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Slow-fast Liénard equations

€ > 0 is the singular perturbation parameter kept small
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€ > 0 is the singular perturbation parameter kept small

m = 1: classical Liénard equations of degree n+ 1
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Slow-fast Liénard equations

€ > 0 is the singular perturbation parameter kept small

m = 1: classical Liénard equations of degree n+ 1

m > 1: generalized Liénard equations

n = 1: Liénard equations with linear damping
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to generate a sequ

ence we

use entry-exit (or slow-relation function)
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~._dimension, the higher the density

Renato Huzak (Hasselt University, Belgium

40> «4F» «

joint work with P. De Maesschalck, A. Janssens and G. Radunovic (FRABDYN HRZZ PZS 3055)
A solution to fractal Hilbert's 16" problem for slow-fast Liénard equations

DA

20 / 32



Boxldg.il&lension measures the density of ’, U—t/;éi"bigger the box
~._dimension, the higher the density

See [Box dimension of trajectories of 1-dim discrete dynamical

systems, Elezovic,Zupanovic,Zubrinic,2007]
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m=2n+1

m>2n+1
m < 2n+ 1 : Poincaré-Lyapunov disc of degree (1,n+ 1)
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m < 2n+ 1 : Poincaré-Lyapunov disc of degree (1,n+ 1)
. ey
m > 2n+ 1 : Poincaré-Lyapunov disc of degree (2, m + 1) (resp.
of degree (1, 1)) for m even (resp. m odd)
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m > 2n-+1, m odd

A=1, nodd
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m > 2n+ 1, meven

A=1, nodd

A=1, neven
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Classical Liéﬁérd vequations (m< 2n+ 1)
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Thank you!
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