
A Single Cell Network

The simplest net is a single cell that feeds back on itself. We use a reduced Hodgkin-
Huxley formulation of the cell and model the synapse via a delayed, scaled, chopped copy
of the action potential. More precisely, we solve

v′(t) = −gNam3

∞
(v)(0.8− n)(v − VNa) − gKn4(v − VK) − gL(v − VL)

− Istim − gs(max(VT , v(t − d)) − VT ))(v − Vsyn)

n′(t) = αn(v)(1 − n) − βn(v)n

where gs is the magnitude of the synaptic conductance, d is the synaptic delay, and VT is
the synaptic threshold.
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