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We study the classical two-predators-one-prey model, introduced in [1]

ẏi = mi
s− λi

s+ ai
yi, i = 1, 2, (predators)

ṡ =

(
1− s− y1

s+ a1
− y2

s+ a2

)
s (prey)

with all constants ai, λi and mi being positive. It is shown in [2] that for a broad
range of parameter values the considered system exhibits a strong contraction
in the (y1 + y2)-direction in which case its dynamics can be approximated by
the one-dimensional map given by a one-dimensional bimodal map:

xn+1 = f(xn) = b+ xn − k

1 + exn

The map f has a negative Schwartzian derivative and, therefore, the considered
system could have at most two attracting orbits (periodic or chaotic). We find
where short-period regimes can be observed (in particular, we prove that there
might be only one period-2 solution).



We describe analytically the structure of bifurcations of the map. Taking this
mechanism into account, one can easily detect parameter regions where cycles
with arbitrary high periods or chaotic attractors with arbitrary high numbers
of bands coexist pairwise.

The domains where two attractors coexist are found out numerically.
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