
1 Dynamical Systems Zoo

• Quadratic Family
xn+1 = λxn(1− xn)

Try λ ∈ [1, 4].

• Hénon Family

xn+1 = yn − ax2
n + 1,

yn+1 = bxn.

Try a = 1.4 and b = 0.3.

• Hénon’s Quadratic Family

xn+1 = xn cosα− yn sinα + x2
n sinα,

yn+1 = xn sinα− yn cosα− x2
n cosα.

Try cosα = 0.22.

• Pendulum With Torque And Parametric Forcing

θ̈ + µθ̇ + sin θ = −τ + 2 cos 2t sin θ.

Try τ = 0.1 and µ ∈ [0..03, 0.65].

• Duffing With Periodic Forcing

ẍ+ δẋ− x+ x3 = γ cosωt.

Try δ = 0.25, γ = 0.3, and ω = 1.0.

• Van der Pol with Periodic Forcing

ẍ+ δ(x2 − 1)ẋ+ x = γ cosωt.

For the pendulum mark (θ, θ̇) every π units of time. For the Duffing and van
der Pol, mark (x, ẋ) every 2π units of time. In other words, plot iterates of
the stroboscopic Poincaré map.
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