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Butterfly Effect – Chaos Theory

https://www.youtube.com/watch?v=r_ahZOgPTsk

https://www.youtube.com/watch?v=r_ahZOgPTsk
https://www.youtube.com/watch?v=r_ahZOgPTsk
https://www.youtube.com/watch?v=r_ahZOgPTsk
https://www.youtube.com/watch?v=r_ahZOgPTsk
https://www.youtube.com/watch?v=r_ahZOgPTsk
https://www.youtube.com/watch?v=r_ahZOgPTsk


Logistic Map

Population always goes extinct

Period 2 Period 4



A cascade of periodic doubling bifurcations



What happens for

Time series

Poincare map/ Cobweb Diagram



Does the system become more and more 
chaotic as r increases?



Does the system become more and more 
chaotic as r increases?



Chaos

• How do we know these aperiodic behaviors are really Chaos? 

• To be called “Chaotic”, a system should also show sensitive 
dependence on initial conditions, in the sense that neighboring orbits 
separate exponentially fast



Liapunov Exponent

Windows of periodic behavior
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