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• A probabilistic approach to the problem:  TLC for mean-field models
1) Physicist approach to ferromagnetic phase transitions

 
2) Statistical mechanical description (probabilistic methods)

3) Analytical mechanical description (PDE techniques)



Oscillatori di Kuramoto: video
Spin di Curie-Weiss: video
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Magnetization as a bias

T alta (vince Smax)           T bassa (vince Emin)                

https://www.youtube.com/watch?v=T58lGKREubo&ab_channel=uclaphysicsvideo
https://www.youtube.com/watch?v=mUz1ZaIHvDs&ab_channel=GrandIllusions
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meccanicamente….

alla ricerca delle proprietà emergenti….
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cum grano salis…
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…è il principio di Minima Azione nel formalismo della Meccanica Analitica!
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une petite parenthèse historique: is Boltzmann = Shannon for these systems? 

Un altro concetto importante: 

      QUANTITA’ INTENSIVE VS QUANTITA’ ESTENSIVE
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i.e. M=0



What do we need?

1) A reference model in glassy statistical mechanics:
Switch from serial processing (standard AGS theory) to parallel processing (modern theory)

 
                        Why standard Hopfiel model can not be the correct reference?

1) A toy model to show that «neurons that fire together wire together» (1-bit prescription)

                 Guerra scheme for 1-bit Classical Conditioning

1) The generalization from bits to informative patterns (e.g. ringing bell and food for dogs)

2) A proof that such a generalization converges to the Hebbian kernel 

Adriano Barra,                                Seminario di presentazione @SBAI,        UniRoma1                              2/36



Multi-tasking associative networks: patterns with diluted entries

P=2                                     P=2                                 P=3                                              P=6     
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Pavlov Classical Conditioning (not statistical mechanics)
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Note: self-consistency at equilibrium (lhs=0).

Adriano Barra,                                Seminario di presentazione @SBAI,        UniRoma1                              2/36



At the single-bit level Hebb’s prescription 
is recovered. Now we move to concepts 
(whose length is N/2) to inspect Pavlov!

This was already shown by Guerra in 1990.
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Point Three: Classical Conditioning among two concepts. Guerra’s argument on multi-tasking nets.
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