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# neurons # synapses

C. elegans 302 ~ 7,500

Fruit fly 105 107

Mouse 7.1·107 1011

Human 8.6·1010 1014-1015

Elephant 2.57·1011 ?

<



  

How does the mind emerge from the brain?



  
DO Hebb

"Cells that fire together, wire together"

IP Pavlov



  

W McCuloch W Pitts



  

W McCuloch W Pitts F Rosenblatt

Perceptron



  

Amari-Hopfield Model



  

Amari-Hopfield Model



  



  

Garry Kasparov vs Deep Blue (1997) Ke Jie vs AlphaGo (2017)



  



  



  



  



  

Trophic coherence
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Johnson, Domínguez-García, Donetti, Muñoz (2014) PNAS
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Johnson, Domínguez-García, Donetti, Muñoz (2014) PNAS
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Trophic coherence



  

Johnson & Jones (2017) PNAS

Feedback

Number of 
directed 
cycles

Moment of the 
eigenspectrum



  

Feedback

Coherence ensemble:

Johnson & Jones (2017) PNAS
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Coherent

Incoherent
Goldilocks



  

Networks generated with the ‘preferential preying  
model’
T sets incoherence of network
β sets stochasticity of dynamics



  

Coherent

Incoherent
Goldilocks networks?

Bio models:

Deep neural nets:



  

Are we robots?



  

Are we robots?
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  Thank you for your attention!!
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