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exist in the physical region.

To ensure that none of these bifurcations occur, we prove each of the conditions. We
prove (1), (2), and (3) by showing both that the flow of trajectories on the boundaries
of the physical region flow inwards and fixed points cannot exist on these boundaries.
We then investigate (4) by checking whether other attracting features can exist within
the physical region, and if not, we conclude the locally stable fixed point is a globally
stable attractor.

2.1 Example & Local Stability
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Figure 2.1: Trajectories are plotted for initial conditions along the boundary of the
region given by M,W 2 [0, 1] and M + W  1. The trajectory in red has initial
conditions M = 0, S = 0, and W = 1. The fixed point is shown as a black dot.

In Figure 2.1, we present an example of what trajectories look like in state space for
the parameter values from Eqns. 1.2.2. The trajectory in red is associated with the
distribution of honeybees at the beginning of the day when none have discovered a
site yet, where M = 0, S = 0, and W = 1. Solving our system for the fixed points,
we see the coordinates of fixed points in W,M state space, (W ⇤
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