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The damped harmonic oscillator
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+ 2ζω0
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Sinusoidal driving force
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Simple pendulum

d2θ

dt2
+
g

`
sin θ = 0

ω0 =
√

g
`

Kapitza’s pendulum
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dt2
+
g + a cos(ωf t)

`
sin θ = 0
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Parametric resonance - Arnold tongues

No damping

amplitude

frequency

With damping
amplitude

frequency

Ordinary Differential Equations - Vladimir I. Arnol’d
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The simplest PDE that forms periodic patterns

du

dt
= εu− u3 −

(
∇2 + k20

)2
u
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The same PDE with periodic forcing in space

du

dt
=
(
ε+ γ cos(kfx)

)
u− u3 −

(
∇2 + k20

)2
u
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