The Traveling Salesman Problem

To find the minimum weight Hamilton circuit in a
complete graph with weighted edges.
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TSP is also NP-Complete

But can’t brute force work?
With 4 cities, there are 3x2x1 paths to check

With 5 cities, 4x3x2x1 =24
With 6 cities, 5x4x3x2x1 =120
With 7 cities, 6x5x4x3x2x1 =720
With 8 cities, 7x6x5x4x3x2x1 = 5040

With 10 cities = 362880
With 11 cities = 3628800

20 cities = 121645100408800000
30 cities =8841761993740000000000000000000

50 cities Forget it!
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Heuristics for TSP

Nearest Neighbor

e Start at a vertex

e At each step, go to the nearest vertex which has
not yet been visited

e When all vertices have been visited, return to
the start vertex

Repeated Nearest Neighbor
e Do the nearest neighbor algorithm, but pick
many different starting vertices

Cheapest Link
e Pick the edge of lowest weight to start with
e At each step, pick the lowest available edge,
such that a. you do not create a premature
cycle
b. you do not create a vertex of
degree greater than 2
e C(lose the cycle when it contains all vertices
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