Chaos/Complex Systems Theory Learning Progression
Chaos Theory

Logistic System Bifurcation Diagram Self-Similarity/ Fra_;tals Feigenbaum Ratios Increasing Instability
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1. Computational Viewpoint 5. Bifurcation = change in behavior - 7. Self Similarity 10. All complex systems accelerate rate 11. All changes (bifurcations) preceeded

2. Positive/Negative Feedback 6. Instability increases with 'r'. 8. No typical/average size of events/objects of chage at the same rate. by increasing instability
3. 'r'Values 9. Non-whole number dimensions

4. Deterministic is not Predictable
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A group of “agents” (individual interacting units, like birds in a flock, smal, equent everts
sand grains in a ripple, or individual units of friction along a fault S
zone), existing far from equilibrium, interacting through positive and b
negative feedbacks, forming interdependent, dynamic, evolutionary N
networks . . . ... leading to increasing lage, rare events
complexity, diversity, order, and/or interconnectedness _ e 7og scale . ‘ .
14. Behaviors have recognizable large 13. Small - low energy - events very 12. Miniscule changes in'r' can result in
scale patterns but never repeat the same common; large - high energy - events dramatic changes in behavior.
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path. very rare.
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