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Plato
360 BC

fire

air

earth

water

?

A random element enters...

And so I say, 
The atoms must a little swerve at times- 

Lucretius, 50 BC

Hex

First player wins



Black or white with equal probability

What are the chances black wins?

Random Hex
Critical percolation

Conformal Invariance?

The chance that black wins
-- in the continuum limit -- 

is a conformal invariant.

Riemann mapping theorem



Physics and conformal mappings
Biological Conformal Mapping

Thompson,  1917

Round Boards
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Triangular boards

Probability of crossing   

1

= probability z is blocked from E0

z

E0

f0(z) = height of z

Smirnov’s Idea:   Same for z inside triangle

z



Triangular Cauchy-Riemann
equations

z

E0

E1E2

⇒  fi(z) = Im(ωi F(z)).

boundary conditions ⇒    F(z) = z 

⇒ Cardy’s formula and conformal invariance

dfi
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= !
dfi+1
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Other lattices??


