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Background

• Discovered in 1963 by Ed Lorenz
• Simple model of convection in 

atmosphere
• First showing of strange attractor and 

chaos
- No fixed points
- No periodic orbits
- Solutions do not infinity with time



Derivation

NO!  But…

• Conservation of Mass
• Torque Balance
• Amplitude Equations
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The Waterwheel



Animations and Results



The Lorenz Equations

Just a change of variables away!
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Solution Reliability



Solution Reliability



Solution Reliability



Liapunov Functions
Measure Divergence of Nearby Trajectories 

with Increasing Time



Behaviors





Chaos and Sensitive Dependence



Chaos and Sensitive Dependence



Left or Right Brain?


