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Cybernetics



Cybernetics

“The science of communications and automatic 
control systems in both machines and living things.”


Announced by Norbert Wiener (1948)



Such as?



Free-Surface 
Bénard Convection



Belousov-Zhabotinsky 
Chemical Reaction



2D DNA = 1+1D CA 
Algorithmic Self-Assembly of DNA Sierpinski Triangles

P. W. K. Rothemund, N. Papadakis, and E. Winfree, PLoS Comp’l Biology 2:12 (2004) e424.



Arbortrons

Alfred Hubler (1957 - 2018)



Mobile Oil Droplets

M. M. Hanczyc et al, J. Am. Chem. Soc. 129 (2007) 9386-9391.



Magnetic Snake

A. Snezhko, M. Belkin, I.S. Aranson, and W.-K. Kwok, Phys. Rev. Lett., 102, 118103 (2009).

Magnetic 90 μm nickel spheres are 
suspended over the surface of water 
being supported by surface tension











Cybernetics

Announced by Norbert Wiener in 1940s


2019: A largely unrealized research program



Topics 
(Informational Calculus for Cybernetic Systems)

• Information theory


• Informational measures


• Correlation/dependency/flow/causality


• Shannon’s First Theorem



Not discussing
• Communication theory (Shannon’s Second Theorem)

• Coding theory

• Rate distortion

• Large deviations

• Semantics

• Structure

• Hierarchy

• Emergence

• Function

• Nonequilibrium thermodynamics

• …



Agenda
• Information in Complex Systems

• Historical Information

• Beyond Shannon

Today

Wednesday?



Shift to 
Technical Review


