May’s Chaotic Bunnies

| published this
model in 1976

Robert May
1936-

Assume an ecosystem can support a maximum number of rabbits.
Let X be the fraction of this maximum at year n.

To account for reproduction, next year’s population is
proportional to the previous.

To account for starvation, next year’s population is also proportional  *'
to the fraction of the maximum population as yet unfilled. :

The population next year is

— — predicted using this iterative
X, =X, (1-X,
\

N+ equation called a logistic map

\

Growth
parameter

The pattern of X values with n
is not always simple .....
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bifurcation intervals
is a universal constant!
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Iteration

Tracking the bifurcations maps the
‘road to chaos’. The ratio of successive

May Bifurcations Logistic map
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2000 iterations are worked out

2000 iterations are plotted
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It turns out the ratio of successive
bifurcation intervals

is a universal constant!

Zooming in reveals
an ‘infinite tree of
bifurcations’
during chaotic
regions
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