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Abstract:
There is no doubt that cognition and intelligence are the results of neural activity - but how, exactly? How do molecules,

neurons, and synapses give rise to reasoning, language, plans, stories, art, math? Despite dazzling progress in
experimental neuroscience, as well as in cognitive science, we do not seem to be making progress on the overarching
guestion. As Richard Axel recently put it in an interview: "We don't have a logic for the transformation of neuronal activity
to thought and action. | view discerning [this] logic as the most important future direction of neuroscience". What kind of
formal system would qualify as this "logic"?

I will introduce NEMO, a computational system based on very few basic elements and principles of Neuroscience:
excitatory neurons, brain areas, random synaptic connectivity, local inhibition, plasticity, long-range inhibition. Through
mathematical proofs and simulations at the scale of tens of millions of neurons we show that several advanced aspects of
cognition can be implemented in this model, and of these | will focus on a language acquisition system.
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