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Theoretical study on the shortest connectivity and neighborhood connectivity for the regional networks

Masao Furuyama

The main theme of this paper is to show that almost 90% links of a minimum spanning tree are
composed by the links of the shortest neighbor and the second shortest neighbor. More concretely,
exactly 69% links of a minimum spanning tree are made up of the nearest neighbor links, about 22%
links are made up of the second nearest neighbor and 9% links are made up of the third nearest and
so on. From this information, if N point-facilities are located uniformly randomly in a 1x1 square, we
can estimate the lower bound for the length of the minimum spanning tree on these N points far
better than it has been. So that we can prove that the length of minimum spanning tree > 0.64/N
when N points are located randomly in 1x 1 square.
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