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A recent paper by Higham [4] shows that the small-world properties of a ring network can be analyzed via the matrix

perturbation theory together with a finite difference approximation scheme under continuum assumption. This approach,

however, leads naturally to asymptotic results for the limiting case when N , the size of the network, is sufficiently

large. It is also subject to an additional restriction that ε, the parameter interpolating between the completely local

and completely global configurations of the network, is of the form ε = K/Nα, where K > 0 and α > 1. Besides, the

small-world properties of the network are investigated only for the case when α = 3.

Motivated by Highams work, we show in this paper that the small-world properties of the network can be analyzed

more rigorously via a purely matrix-theoretic approach, which yields exact results for all N and for all ε. These results

allow us to further explore the small-world properties of the network. For the more general case when ε = K/Nα with

α �= 3 and small to moderate N , numerical experiments on our results clearly point to the existence of the small-world

phenomenon with the resulting cutoff diagram well conforming to that in [6]. (Received November 16, 2004)
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