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Double Pendulum: Alternative Problem

Chaos without External Torque or Friction
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Small θ: in-φ, out-φ

L =KE− PE = (m1 + m2)l2
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/2 + m2l2

2 θ̇2
2
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+ m2l1l2θ̇1θ̇2 cos(θ1 − θ2) + (m1 + m2)gl1 cos θ1 + m2gl2 cos θ2

⇒ (m1 + m2)l1θ̈1 + m2l2θ̈2 cos(θ1 − θ2) + m2l2θ̇2
2

sin(θ1 − θ2) (2)

+ g(m1 + m2) sin θ1 = 0

m2l2θ̈2 + m2l1θ̈1 cos(θ1 − θ2)−m2l1θ̇1
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sin(θ1 − θ2) + mg sin θ2 = 0 (3)
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Double Pendulum: Bifurcations
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Double Pendulum: Movies In-Phase, Out-Phase

loading mode1 loading mode2
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mode1.mpg
Media File (video/mpeg)


mode2.mpg
Media File (video/mpeg)



Double Pendulum: Movie: Combined Large Oscillation

loading neat
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neat.mpg
Media File (video/mpeg)


