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Motivation: Untangling TSP Tours

m 2d Euclidean TSP (NP-hard):

Input: A set of n points called cities.
Output: The shortest tour (polygon whose vertices are the cities).

m Heuristics output tours with crossings.
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A Potential Argument

m An infinite flip sequence? No.

m Measuring progress with a potential,
i.e., an integer function on tours which is:

m bounded
m decreasing at each step.

1< (I)rank when sorted by length (T> < n!

potential of the tour T'

16.78
16.09
16.00
15.93
15.72
14.96
14.38
13.62
13.41
13.34
13.26
12.56
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m We know of no clever way to choose.
m D(n): number of flips in the longest flip sequences.
m We want bounds on D(n).
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From Tours to Segments
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Distinct Flips

m The same pair of segments can be flipped multiple times in the same sequence.
m Counting distinct flips means that we do not count this multiplicity.

Comvex Proof m A balancing argument:

B m There are O(%) flips decreasing ®;, by at least k.

New Proof m There are O(n?k?) flips decreasing @, by less than k:
@smelugler m We enumerate them by sweeping a line. o
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