
IV.10 Numerical Experiments 147

b

Fig.10.3.The cuspcatastrophewith N = 32.

CUSP - this is a combination of Zeeman's "cusp catastrophe" model (-ey ~
y3 + ay + b) for the nerve impulse mechanism (Zeeman 1972) combined with the
van der Pol oscillator (see Fig. 10.3)
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v= ,u=(y-0.7)(y-1.3).u+0.1

Weput 0"=1/144 andmakethe problemstiffby choosing£ = 10-4. We discretize
thediffusionterms by themethod of lines

Yi = -104(yf + aiYi+ bi) + D(Yi-1 - 2Yi + Yi+l)

ai = bi + 0.07vi + D( ai-I - 2ai + ai+l) i = 1,.. . ,N (10.8')

hi = (1- a7)bi - ai - OAYi+ 0.035vi +D(bi_1 - 2bi + bi+!)
where

N=32,
u.

vi = -!
ui +0.1' Ui = (Yi - O.7)(Yi - 1.3),
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D = 0" = 144'

with periodic boundary conditions

Yo := YN'

YN+I :=YI'
bo := bN,

bN+I := bl,

ao := aN'

aN+I := aI'


