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Quasiperiodicity

We usually think of n 2 dynamics on R Hx
i e x ER X2EIR
But if the two variables can be interpreted as angles
then the phase space is not the plane but is instead

the surface of a torus

simple n 2 system with periodic coordinates

8 w

q n

for some constant w's
Eqquasiperiodicity2T

Plot trajectories for differentw's 0
2
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10 Revolutions in 0
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Mon, Mar 31	 Lecture 17
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W 2 Revolutions in 0

02 6 Revolutions in 02

Rev's in O 2
Trajectory goes twice around

1 Rev's in 02 5 the large circle 5x around
small circle comes back to

7

3 B

startingpoint

These were examples of pedic How on torus

Trajectories are straight lines with slope walw
if wilw P q for some integers p q
then 0 completes p revolutions in the time

02 completes q revolutions

if we w irrational flow in phase space is quasiperiodic

any trajectory fills the phase space without ever repeating

tinyurl.com E91quasiperiodicity
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The Lorenz equations or 670

i oly x

fYzZ
Simplified model of
atmospheric convection

Nonlinear

3 dimensional phase space tinpurl.comE9llorenz1
Symmetric X y 2 x 4,2 tinpurd.com E9llorenz2

Dissipative volumes in phase space shrink experientially
with time

i e I x V 0 for dissipative systems
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