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Complex Dynamical 
Systems

Most mathematical models in the sciences.

Chief characteristic features:

Chaotic behavior
Bifurcations

Indeterminacy
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• Chaos and indeterminacy

• Course organization

• Begin with 1D iterations



Chaos and 
Indeterminancy

• Two butterfly effects

• Sensitivity

• Bifurcations
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Course organization

• Class times

• Lab assignments

• Grading



Class Times

• Meetings will begin at 9:50 am, and end by 11:25 am

• Meetings wull usually begin with calling the roll  
or sometimes a quiz



Lab assignments

• Weekly lab assighments will be posted online  
every Friday morning,and due the following Friday  
at 9 am.

• Lab results must be posted online on-time to be 
scored.

• Math software: NetLogo and p5.js

• Web software: HTML, CSS,  JavaScript



Grading

• Pop quizes

• Lab/homework posted on personal websites

• Final exam



Chaos Theory

• Chaos and fractals

• Stairway to chaos

• 1D experiments



Chaos and Fractals





Chronology
• 1946, Macy Conferences (cybernetics)

• 1957, Beverton and Holt (1D iterations)

• 1958, Myrberg (2D iterations)

• 1960, Smale horseshoe (2D cascades)

• 1961, Ueda attractor (3D flows)

• 1966, Thom catastrophe theory (1D flows)

• 1972, IIASA (complex dynamical systems)

• 1974, Li and Yorke, May (the chaos revolution)
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On to 1D Experiments


