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ABSTRACT

This paper deals with the graph in which the weights of edges are given the distances between two end vertices on
a metric space. In particular, we will study about a path P with n vertices for these graphs. We obtain a new graph P
by augmenting an edge to 7. Then the length of the shortest path between two vertices on P is considered and we focus
on the maximum of these lengths. This maximum is called the diameter of the graph ‘P. We wish to find the augmented
edge to minimize the diameter of P. Especially, for an arbitrary real number A >0, we should determine whether the
diameter of P is less than or equal to A and we propose an O(n)-time algorithm for this problem, which improves on
the time complexity O(nlogn) previously known. Using this decision algorithm, for the length D of P, we provide an
O(nlog D)-time algorithm to find the minimum of the diameter of P.
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Table. 1 Pseudo code of the decision algorithm

01: procedure ShortCut(\)

02: Compute an array u[], where u[k] is the smallest vertex
index s.t. U(k, u[k]) < A, fork=1,...,n

03: Compute an array s[], where s[k] is the largest
vertex index s.t. S(k, s[k]) < A, fork=1, ...,n

04: Compute an array c[], where c[k] is the largest
vertex index s.t. O(k, c[k]) < A, fork=1,...,n

05: Compute an array g[], where g[k] is the smallest
vertex index s.t. E(g[k], k) < A, fork=n, ..., 1

06: for each k from 1 to n do

07: if k < g[n] then

08: return false

09: else

10: if min(s[k], c[k]) <u[k] then
11: return false
12: else

13: h'<—ul[k]

14: k'<—g[h’]

15: if k <k’ then
16: return false
17: else

18: return true
19: end if

20: end if

21: end if

22: end for
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