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Euler Algorithm (1768-70)
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2" Order Runge-Kutta Algorithm (~1900)

y(X)
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4" Order Runge-Kutta Algorithm (~1900)
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Hodgkin-Huxley Model (1952)
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Hodgkin-Huxley Model (1952)

voltage variable V:

av

Cmg

= —gxn*(V = Vg) = gnam’ WV = Viva) — g (V = Vi) + Lo

potassium sodium leakage applied

gating variables m, n, h:

TT-U(V)d_w — T_Uoo(V) —w, w=mn,m, ha

dt
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Hodgkin-Huxley Model (1952)
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FitzHugh-Nagumo Model (1961, 1962)

z = step as labeled

y=0

FitzHugh, Biophys J 1 (1961)




SCAN, Institute of Diagnostic and Interventional Neuroradiology, Inselspital, Bern

FitzHugh-Nagumo Model (1961, 1962)

dv
= v(v—a)(l —v) —w+
% = &(v —yw).

FitzHugh, Biophys J 1 (1961)
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FitzHugh-Nagumo Model (1961, 1962)

Nagumo et al., Proc IRE 50 (1962)
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Homework

Appearance of a stable limit cycle in the FitzZHugh-Nagumo
model (“Hopf bifurcation”):

show numerically that the critical point is o = -e-y

* write a small Matlab script to ramp up the parameter a of the
FitzHugh-Nagumo model (¢ = 0.008, y = 1.5, Voo = 0)

* integrate the differential equation numerically and neglect the
transient (be wasteful here!)
* plot the extrema of the v coordinate

* plot example trajectories below and above the bifurcation
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