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This course gives an introduction to the field of theoretical and
computational bio—inspired neuroscience with a focus on models of single
neurons, Neurons encode information about stimuli in a sequence of short
electrical pulses (spikes). Students will learn how mathematical tools such as
differential equations, phase plane analysis, separation of time scales, and
stochastic processes can be used to understand the dynamics of neurons and
the neural code,
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1 114/02/23 A first simple neuron model
114/02/24~
2 The Hodgkin—-Huxley model and detailed ion—current
114/03/02
based neuron models




114/03/03~ ) i
3 Synapses, dendrites and the cable equation
114/03/09
114/03/10~ ) ) .
4 114/03/16 Two—dimensional models and phase plane analysis
114/03/17~
s . L . .
114/03/23 Variability of spike trains
114/03/24~
6 .
114/03/30 Noise models
114/03/31~ )
7 Modern phenomenological neuron models
114/04/06
114/04/07~
. .
L4/04/13 Neuronal Populations
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9 Fokker-Planck equation for stochastic
114/04/20 | . .
integrate—and—fire neurons
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10 X B
114/04/27 ARt
114/04/28~ .. .
11 Associative Memory in a Network of Neurons
114/05/04
114/05/05~ . . . . .
12 1470511 Continuum models: Cortical Fields and Perception
114/05/12~ .. . .. .
13 Decision models: Competitive Dynamics
114/05/18
114/05/19~
" . .. .
114/05/95 Synaptic plasticity and learning
114/05/26~ ) . . .
15 114/06/01 Neural Manifolds and Low—Dimensional Dynamics
114/06/02~ ..
16 Attractor Networks and Generalizations of the
114/06/08 .
Hopfield model
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LL4/06/15 Evolutionary neural networks
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. R. Koza et al, Genetic Programming IV, Kluwer, Norwell, MA, 2003,
. Sarker and M. Mohammadian, and X. Yao (Eds), Evolutionary Optimization,
Kluwer, Norwell, MA, 2002,
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