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Introduction:

Given the food web of a particular ecosystem, Ecologist
can depict the connections between different predators and
prey through the use of competition graphs. Competition
graphs can show the connectedness or disconnectedness
of species with in an ecosystem. Knowing the connections
between species allows ecologists to analyze and make
predicts about an ecosystem.

In a competition graph, species can be connected by direct
competitions as well as indirect competitions.

The focus of this project is as follows: When given an
acyclic digraph in which the underlying graph is regular,
how can one determine the minimum | and k values such
that the (i,k)-step competition graph of the digraph
represents all possible direct and indirect competitions?

Definitions:

Competition Graph. Given a digraph, D, the competition graph of D,
C(D), is a graph on V(D) such that {x, y} is an edge in C(D) if and only
if the outset of x and the outset of y share a common element. [

(1,k)-Step Competition Graph. Given a digraph D, the (i,k)-step
competition graph of D, C; (D), is graphed on V(D) such that {x, y} is
an edge in C, (D) if and only if z Is a vertex in D not equal to x or y
suchthatdp_,(x,z) < i and dp_,(y,z) <k ordp_,(x,z) <

kand dp_,(v,z) <i,and i <k.

Longest Shortest Path. After recording the shortest path from each
vertex of a digraph to a basil species, | refer to the path with the
largest length as the longest shortest path.

Basil Species. A basil species, sometimes referred to as a primary
producer, produces it's own energy and, therefore, does not prey on
any species. In a digraph, a basil species Is represented by a vertex
whose out-degree Is zero.

Top Predator. A top predator is an animal in an ecosystem that has no
predators. In a digraph, a top predator Is represented by a vertex
whose Iin-degree Is zero.
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Results:

* Given an acyclic digraph, D, in which the underlying graph of D is n-
regular, the number of top predators in D Is one, and the number of
basil species iIn D Is 1, C, (D) contains every possible edge If:

* |Is the least integer greater than the average of the
lengths of the shortest path from each vertex to the basil
species,

* ks the least integer greater than the average of the
lengths of the longest path from each vertex to the basil
species,

* ks greater than or equal to the length of the longest
shortest path,

» Each vertex with more than one path to the basil species
has at least two paths to the basil species of length less
than or equal to k.

 Given each parameter Is true, C, (D) will represent every possible
direct and indirect competition; however, 1 and k may not necessarily
be the smallest possible values needed to represent each possible
competition in D.
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