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Complex Systems

A 'complex' system __|_

Characteristics of Complex Systems

Emergent behavior that cannot

Involve:

_ Many
Components

L,

__ Dynamically
Interacting

and giving rise to

A Number of
Levels or Scales
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_ Common
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Trandisciplinary Concepts

Behaviors

Across Types of Systems,

Across Scales, and thus
Across Disciplines

Chaos

Fine Scales Influence
Large Scale Behavior
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In a photosynthetic
reactfon centre an
electron is stepwise
transferred between
chiorophyll and other
molecules.
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(Rigidity)
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=log(3)/log(3)=1
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=log(2)/log(3)=0.6309




=log(4)/log(3)=1.2618
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Gaussian white noise

Xn+l

LN

Deterministic Gaussian white time series
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. FBM

d(@) =0.6 FBM(fractional Brownian motion)
d(b) S&P 500
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Figure 3 - Langton's Lambda Parameter
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J Human Mobility

— Where is George?
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Projection for May 17

Ranges are S confidence intemnals Afver 11.0 days Froen 506/ 2009

* o |Nomheasters Hotspotr: 1.100-1,600

Chicago Area: 1.100-1,500

{5outhern California: 400-700
Cases in county:

Miami Area: 65-190]

B Loss than 5

% oo more

20 ar mone |Dallas Area: 120-350 \1
B 50 or more . X
B 200 or more Projection for May 17
I 500 o more of a worst-case scenario
6,600 to 7,900 cases in the US starting on 5/6/2009
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