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Adding an Edge to a Cycle Graph Minimizing Total Path Length
Kiyoshi Sawadat and Akihiro Nakanishif
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Abstract This paper proposes a problem of adding an edge to a cycle graph with L nodes.
When M indicates the shortest path length before adding the edge between two nodes which
are incident with the additional edge, the optimal M* is obtained by minimizing the total path
length which is the sum of shortest path lengths between every pair of all nodes. If L is a odd
number, then M* = -L;—I If L is a multiple of four, then M* = —5‘- If L is a even number and is

not a multiple of four, then M* = £ — 1.
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