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Random Interval Graph Models and Closed Form Solutions
for Connectivity of One-dimensional Ad-Hoc Networks

A1 NOSHIRO' and MASAHITO KURIHARAT

‘We present models and analytical solutions for connectivity of one-dimensional ad-hoc com-
munication networks. The models are based on the random interval graph (RIG), which is
the one-dimensional degenerate model of the fixed radius model (also called the unit disk
graph or random geometric graph). In the RIG model, a random interval graph consists of
a set of the fixed number of nodes placed randomly in a one-dimensional interval according
to the uniform probability distribution; each pair of nodes is connected by an edge if and
only if the distance between the nodes is within the common distance R (called the radius
in non-degenerate cases). The model can be naturally interpreted as a mathematical model
of wireless communication networks (called ad-hoc networks) in which every mobile node can
communicate with other nodes within the distance R. In this paper, we present analytical
results for the probability that the RIGs are connected (i.e., there is a path between every
pair of nodes). Related results have been obtained in our previous paper only implicitly in
the form of recurrence formula, but the results in this paper are explicit, closed-form solutions
to the recursive equations obtained by Laplace transform calculations. Actually, we consider
six types of different models: the main model (fixed-end RIG) in which two additional nodes
are fixed on both end points of the interval; and five derived models including the free-end
RIG (which is usually just called ‘RIG’ in the literature). In particular, the results for the
two models in which the interval is divided into sub-intervals by relay nodes are practically
useful in the design of ad-hoc networks.
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