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Who was Alan Turing?

•

•

•



Turing and Mathematical Biology
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Turing’s Idea



Important Terms

•

•
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Diffusion-Reaction Systems




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Diffusion-Reaction Systems

•

•

•

•

•



Cheetah-Fire Analogy
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Cheetah-Fire Analogy
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Examples of Turing Patterns



Turing Instability




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Stripes vs Spots
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Stripes vs Spots

•



Now…
Math!!



Partial Differential Equations

•

•

•



Turing’s PDEs

•

•

•
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Changing Parameters

•

•



Changing Parameters

•



Different Reaction Terms







Gierer-Meinhardt Pattern Formation

•

• https://visualpde.com/sim/?preset=GiererMeinhardt

https://visualpde.com/sim/?preset=GiererMeinhardt


Gierer-Meinhardt Pattern Formation

•

•

• https://visualpde.com/sim/?preset=GiererMeinhardtStripeICs

https://visualpde.com/sim/?preset=GiererMeinhardtStripeICs


Gierer-Meinhardt Pattern Formation

•

•

• https://visualpde.com/sim/?preset=GiererMeinhardtStripes

https://visualpde.com/sim/?preset=GiererMeinhardtStripes


Brusselator Model Showing Turing Instability





Brusselator Model: Varying K Values

•

•



Advancements Since 
Turing



Advancements After Turing
•

•

a)

b)

c)

d)



Advancements After Turing
•
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c)
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Diffusiophoresis













Introducing Computers



•

•



Introducing Computers







Generative Art

•

•

•



Generative Art















Generative Art













Sources

 https://en.wikipedia.org/wiki/Alan_Turing



 https://visualpde.com/mathematical-biology/gierer-meinhardt.html

 https://mason.gmu.edu/~treid5/Math447/Brusselator/

 https://www.science.org/doi/10.1126/sciadv.adj2457

 https://www.smithsonianmag.com/science-nature/psychedelic-images-find-order-amid-chaos-

180951769/
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