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Neurobiology

Neural networks, collective
properties, nonlinear

dynamics, signalling, ...

The human brain

1011 neurons connected by 1013 to 1014 synapses
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A single neuron signaling to a muscle fiber
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Hogdkin-Huxley OD equations

A single neuron signaling to a muscle fiber



Gating functions of the Hodgkin-Huxley equations



Temperature dependence of the Hodgkin-Huxley equations
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Hogdkin-Huxley OD equations

Hhsim.lnk

Simulation of space independent Hodgkin-Huxley equations:
Voltage clamp and constant current
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Hodgkin-Huxley PDEquations

Travelling pulse solution:  V(x,t)  =  V( ) with

= x + t

Hodgkin-Huxley equations describing pulse propagation along nerve fibers



Hodgkin-Huxley PDEquations

Travelling pulse solution:  V(x,t)  =  V( ) with

= x + t
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Hodgkin-Huxley equations describing pulse propagation along nerve fibers
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T = 18.5 C; θ = 554.070286919319 cm/sec
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Propagating wave solutions of the Hodgkin-Huxley equations





FitzHugh-Nagumo model of the Hodgkin-Huxley equations

V ...... potential ;  Y ...... refractory variable



FitzHugh-Nagumo model and ist approximations



FitzHugh-Nagumo equation: reduced model
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FitzHugh-Nagumo model and ist approximations
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FitzHugh-Nagumo equation: broken linear model





V, dV/d

Close-up of the relaxation oscillation as used in the calculations of period 
and pulse amplitude in the Reduced Broken-Linear Model





FitzHugh-Nagumo pulse propagation



Reduced Hodgkin-Huxley equations

V , m ...... fast variables, n , h ...... slow variables
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