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J.P. Keener & J. Sneyd,
Mathematical Physiology, Springer , 1998.
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Hodgkin-Huxley model
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oh

S5 = on(V)(1 = h) = By(V)h

» Through careful experimentation on squids (squid giant axon),
Hodgkin and Huxley derived a set of equations that describe action
potential propagation in 1952 (Nobel prize 1963).
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Hodgkin-Huxley model
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FitzHugh-Nagumo model
1D cable model
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3D model
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(Au)(x) = | /I' K(x, y)u(y)dSy
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Hodgkin-Huxley, FitzHugh-Nagumo

1D Cable model

ov 82%v
a = @ + f(v,w)
% = g(o,w)

N .

3D Cable model
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BEOTHMETIVIZEITAHRE The method of

invariant rectangles

FitzHugh-Nagumo
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| % 1. EfEMH (positivity) |

u(x)

Vue D(L), u=0, uxp)=0 (Lu) (x))= O Lu

S<
8

The semigroup el preserves positivity.

Z—;‘ = Lu, uw(0) =ug >0 = u(t):=elug > 0.
u(x)
|E% 2. ¥RIE{ETE (quasi-positivity) | Pt“
L=P—-B, 3P: positive, B: bounded B'lz *
B(L) :=inf ||Bllc(x) “non-positivity index”

L : positive & pB(L)=0
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3D Hodgkin-Huxley
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