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Yet it has also been shown that this type of agent-based meta-heuristic
exhibits a threshold phenomenon such that inadequate numbers of
agents relative to the search space size improve solutions very slowly,
while adequate numbers of agents collaborate to converge rapidly on
good problem solutions. It is therefore important to be able to estimate
this threshold number for good performance before committing large-
scale computing resources to the problem if we want to avoid large-

scale waste.
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The present study concerns our efforts to characterize this threshold in
terms of average parameters of the search space, the solution length,
and the agent characteristics, such as: the number of graph nodes,
number of arcs, number of agents, and other parameters. Madeleine
Beekman and her colleagues published results in the PNAS that
showed this type of threshold phenomenon biological insect foragers.
Their description of the forager operating characteristics was
characterized by a differential equation that suggested a first order
phase transition. Our large scale discrete simulations corroborate the
essentials of this mathematical description.
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