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Fig. 1 Regions in the s� – c plane for which solutions go extinct or appear numerically
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Fig. 2 Bifurcation diagram for the model (4.1). A flip transcritical bifurcation occurs on
the linear boundary; numerical work indicates that a discrete Hopf (Neimark-Sacker)

bifurcation takes place on the non-linear boundary.
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Fig. 4 Numerical bifurcation diagram for the model (5.1) when k = 3 and c1 = c2. A flip bifurcation occurs on
the linear boundary; a discrete Hopf bifurcation occurs on the boundary between the white and blue regions.

Phase locking occurs between the blue and brown. The brown region has a stable 3-cycle.
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The blue region has a stable 2-cycle.
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Fig. 5  Numerical bifurcation diagram for the model (5.1) when k = 4 and c1 = c2. A flip bifurcation occurs on
the linear boundary; a period-doubling bifurcation occurs on the boundary between the white and red regions.

The red region has a stable 2-cycle and the green region has a stable 4-cycle. There are
no low order cycles in the blue region.
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