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Abstract

The distance between two points on a line segment is the length of path along
the line from one point to the other. The longest distance is called a "diameter” of the
line segment. A "jump-line” added to line segment acts like a shortcut shortens
distance between the two points connecting to it. Other distances might be shortened
as well if the path travels through the shortcut. We are interested in where to add

jump-lines to get the shortest diameter.

Considering a line segment as a rope, we bind together the two points connected
by a jump-line to form a "binding graph™. Since the graph is made by a single rope, it
must be an Eulerian path. We found it is more intuitive working on the binding graph

than the original line segment.

We started by adding jump-line one by one. Assume the length of the line

segment is 1, we found that the shortest diameter is % when adding 1 jump-line, %

for 2 jump-lines and % for 3. Then we utilized the concept of "vertices" on graphs

to find the general cases of adding any number of jump-lines. We found that the

shortest diameter is ﬁ when adding k jump-lines when the binding graph has
+

one or two vertices.

This research could be used in finding the best locations of fast transportation
lines in order to minimize the longest trip between cities. The jump-lines are added to

short-circuit points just like fast transportation lines to shorten distance between cities.
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