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1., Nov 2, Intro: Epiphany, What, Why, How
2. Nov 9, Grs. K, 1: Dynamical Systems (DS)
3. Nov 16, Grs 2, 3, 4: Complex Dyn Sys (CDS)
4. Nov 21, Grs 5, 6, 7, 8: NetLogo CDS Models

5. Dec 7, Grs 9, 10, 11: NetLogo CDS Models

Thursday, November 10, 2011



A

* A. My epiphany of the miracle year, 1972.

* B. WHAT: Systems thinking, General
systems theory, cybernetics, system dynamics,

and complex dynamical systems (CDS).

2 C. WHY: The Spiral and World Cultural

History as systems, systems thinking to
understand the future.

#D. HOW: Foregrounding the systems of each
grade with NetlL.ogo (needs participation).
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DISCUSSION BOARD

¢ Systems vs Complex Dynamical System (CDS)

¢ Target (Territory) vs Model (Map)
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LEC. 2: DYNAMICAL SYS.

¢ AL Stairway 2 Chaos

”

¢ B. Attractors, Basins, and Separatrices

A

5¢ C. Schemes and Bifurcations

Al

#D. Animated Examples
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A. STAIRWAY TO

CHAOS




Dimension

w  EEOC
o [l 1]

Tl

The Stairway to Chaos

TYPES OF DYN SYS
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.

2 Flows advance with continuous time

NA

s¢ Cascades with discrete time (reversible)

Al

s¢ [terations with discrete time (irreversible)

% We will consider flows and iterations with
dimensions 1 and 2 (and sometimes 3)
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B. ATTRACTORS,

BASINS, AND
SEPARATRICES




ATTRACTORS

¢ All points tend to an attractor, 3 types:

.

5¢ Point attractors

.

5¢ Periodic attractors

-
P~

s¢ Chaotic attractors
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”

* The domain of the Dyn Sys consists of basins

A

s¢ Each basin contains one attractor

s¢ Each attractor i1s contained in one basin

-

¢ The basin of an attractor consists of all points
that tend to that attractor

‘¢ Basins are divided by separatrices
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. Attractor

@  Separatrix

Attractor

1D FLOwW EXAMPLE:
TWO POINT ATTRACTORS




2D FLow EXAMPLE:
TWO POINT ATTRACTORS




2D FLOW WITH ONE
PERIODIC ATTRACTOR




C. SCHEMES AND
BIFURCATIONS




A

¢ A scheme 1s a dynamical system with controls

.

%¢ A bifurcation 1s a qualitative change 1n behavior
of a scheme due to changing a control

Al

% Types of bifurcation: catastrophic, explosive, and
subtle

A

¢ A scheme 1s visualized by its biturcation diagram
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1D ITER SCHEME WITH
PERIOD DOUBLLING




D. ANIMATED
EXAMPLES




www.visual-chaos.org/lab/NetlLogo

¢ Bifurcation Demo with labl, lab 2
(1D 1iteration)

R

¢ Basin Bifurcation Demo with lab 3

¢ Basin Demo with lab 4 (2D iteration)

Thursday, November 10, 2011



REFERENCES

2 MS#97, Stairway to Chaos (10 pages)

2 MS#98, CDS (4 pages, for next Week)
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HOMEWORK #2

2

5 Due 12 hours betore next lecture.

A

¢ Choose one of your systems from

HW#1 and identify its nodes and links.

A

¢ Experiment with Lab 2, locate a five-
periodic window.
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END OF LECTURE
TWO OF TEN




