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Logistic map(embedding/return map)
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Logistic map (iteration)
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Xn+1 - an (1_ Xn)

Simulation Link:

http://ibiblio.org/e-notes/MSet/L ogistic.htm
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» period-doubling bifurcation
- logistic map
Xn+1 - I’-Xn (1_ Xn)
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v'period-doubling cascade: fractal, critical behavior, universality
(Feigenbaum)
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DoublePendulum.wmv

S =0[Z22 A}
3K &X|: Oscar II, King of Sweden (1887)

"Given a system of arbitrarily many mass points
that attract each according to Newton's law,
under the assumption that no two points ever
collide, try to find a representation of the
coordinates of each point as a series in a
variable that is some known function of time
and for all of whose values the series converges
uniformly.”

Jules Henri Poincaré
(1854-1912)
The last Universalist

Pn+1 = Pn + Ksing,
On+1 = On + Pnt1

Standard map at K=1.2
Breakup of the last
KAM torus (integral)
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"Deterministic nonperiodic flow". J Atmos. Sci. 20 (2): 130-141 (1963)

Edward Norton Lorenz
(1917-2008)
meteorologist, MIT

Lorenz attractor AE, Aitarstol £/=i
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LA O &4 &M - pattern formation in complex systems at NEQ

Growth of bacterial colonies

Eden-like pattern (Bacillus subtilis) concentijc tng patiern, (Batlusisubtlis) Fisher-like pattern (Bacillus subtilis) ;}j
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dark while lighter pixels represent bare soil. The distance between
successive vegetated bands varies between 60 and 120 meters.
Corona KH-4A satellite reconnaissance system acquired by 1965-12-
31.

Arial oblique view of a gapped bush plateau in W National Park,

Niger. The mean distance between two consecutive gaps is 50
meters
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S&AH = — Cellular Automata
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Rule 30 cellular automaton

current pattern 111 110 101 100 011 010 001 000
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— BZ reaction (simulation)




QF — Computer Graphics (sharpening & blurring)
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How Nature Works

: the science of self~organized criticalily
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“Self-Organized Criticality. An
Explanation of 1/f Noise*, PRL 59
381 (1987)

Per Bak (1948 — 2002)
Physicist, BNL
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