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ϵ ≥ 0 is the singular perturbation parameter kept small
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to generate a sequence we use entry-exit (or slow-relation function)
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Box dimension (see Falconer, Lapidus, Tricot, ...)
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Box dimension measures the density of U—the 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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Slow-fast Liénard equations

m < 2n + 1 m = 2n + 1 m > 2n + 1

m ≤ 2n + 1 : Poincaré-Lyapunov disc of degree (1, n + 1)
x = x̄/r, y = 1/rn+1

m > 2n + 1 : Poincaré–Lyapunov disc of degree (2,m + 1) (resp.
of degree (1, m+1

2 )) for m even (resp. m odd)
x = ±1/r, y = ȳ/r m+1

2
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x = ±1/r, y = ȳ/r m+1
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—a rescaling in x, y, t—
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A = 1, m even, n oddA = −1, m odd, n oddA = 1, m odd, n odd

A = 1, m even, n evenA = −1, m odd, n evenA = 1, m odd, n even
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m = 2n + 1

A < 0, n oddA > 0, n odd A < 0, n evenA > 0, n even
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m > 2n + 1, m odd

A = 1, n odd A = −1, n odd

A = 1, n even A = −1, n even
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m > 2n + 1, m even

A = 1, n odd A = 1, n even
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we break the symmetry: b2j+1 = a2k = 0
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Theorem (m < 2n + 1)
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Theorem (m = 2n + 1)
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Theorem (m > 2n + 1)
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Classical Liénard equations (m < 2n + 1)
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Thank you!
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