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Physical Systems that exhibit chaos Y

tox
1 The double fgyqd.la pendulum in

0

with or without damping
Mi

02
2 The simple driven pendulum M2
with damping La

1

rTusion driving
force

extspeed
mg weightfriction
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f arenerative c

j 1,2

Two nonlinear 2ⁿᵈorder non autonomous differential eq
each equation can have 0 O O O O O

coupled can't solve separately
can convert to four 1ˢᵗ order ODES

unknowns O Al 02 t
I 0,1A Q A

call them x

x ̅ F x ̅ x ̅ f x x x Xu
x ̅ f X X2 X Xu

f3 X X2 X Xu
Xn fu X X X Xu

Phase space is 4 dimensional

if you use smallangle approximation carefully
then F X becomes Ax ̅


