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The presentation of new neuronal models to simulate cognitive phenomena in the brain
has attracted the research interests in recent years. In this study, a new neural model
based on the chaotic behavior of weights of artificial neural networks during training by
back-propagation algorithm is presented. This model is the first discrete neuronal model
with learning ability and shows complex and chaotic behaviors. The learning ability of
this model has enabled it to simulate cognitive phenomena such as neuronal
synchronization in near-realistic conditions. The model, which is derived from a simple
three-layered feed-forward neural network, has several coexisting attractors that make
learning possible in various basins of attraction. The study of model parameters shows
that bifurcation occurs not only by changing the learning rate, but also external
stimulation can change the model behavior and bifurcation pattern. This point that can
be used in modeling and designing new therapies for cognitive disorders.
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