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Please fill in at least 5 course keywords (up to 40 letters for each keyword) and use
commas to separate them.(required)
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Neural network, neuron, synapse, computatlonal modeling, learning, memory
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1. Eugene M. Izhikevich. Dynamical Systems in Neuroscience: The
Geometry of Excitability and Bursting. The MIT Press (2006)
2. Peter Dayan & L. F. Abbott. Theoretical Neuroscience:

Computational and Mathematical Modeling of Neural Systems.

The MIT Press (2005)
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Week 1 (2/14)
- Nernst equation and Goldman equation: the details
- Leaky integrate-and-fire models: the linear and the quadratic
dynamics
Week 2 (2/21)
- (&{F)Brian 2
Week 3 (3/7)
- (&1F) The Fl curve of LIF model
- (&1F) The quadratic leaky integrate-and-fire models
I ~KFER Week 4 (3/14)

- LIF + additional channels
- Dynamical systems theory in one dimension (stability,

bifurcation)

Week 5 (3/21)
- The Hodgkin-Huxley model and other multi-dimension
models

- Dynamical systems theory in two-dimensional systems

Week 6 (3/28)
- (B1F) Phase plots for dynamical systems

Week 7 (4/11)




(& 1{E) The spike-generation dynamics in the multi-

dimensional models

Week 8 (4/18)

Mini Hackathon 1

Week 9 (4/25)

Synaptic current with a slow-rising phas

NMDA receptors

(& {F) Conductance-based model of synapses and model for
NMDA receptors

Week 10 (5/2)

Short-term plasticity
(& {E) Short-term plasticity: potentiation and depression

Week 11 (5/9)

Recurrent networks: associative memory and oscillation

Week 12 (5/16)

(E{E) Neural oscillation

Week 13 (5/23)

Recurrent networks: attractor dynamics and decision making

Week 14 (5/30)

(E1E) Spiking network models of perceptual decision

Week 15 (6/6)

Mini Hackathon 2
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