Assignment #8





Due  Thursday Dec.  6

Approximation solutions to the TSP problem.

Write a program that:

1. Reads a Euclidean TSP problem from a file: f:\tcss343\tsp.txt (you do not have to verify it, it is guaranteed to be Euclidean).

2. Give the user the option to choose his own file.

3. Randomly generate 1000 permutations. For each permutation evaluate the corresponding tour. Keep the cheapest tour.
4. Display this tour and its cost.
By hand:

5. Below please find a Euclidean TSP.
6. Find a minimum cost spanning tree. Double every edge of the tree. Find an Eulerian cycle in this graph and use short cuts to produce a tour. Display this tour and its cost.
7. Find a minimum cost spanning tree as before. Among the vertices of odd degree, find a minimum cost matching. Add these edges to the tree. Find an Eulerian cycle in this graph and again, use short cuts to produce a tour. Display this tour and its cost.
8. Run your program on this instance which one produces the best tour?
An 11 cities Euclidean tour:

0:  0   55  94  74  98  81  56  85  90  88  82

1:  55  0   61  76  63  71  77  69  56  62  54

2:  94  61  0   69  79  52  70  81  70  59  83

3:  74  76  69  0   60  69  71  97  60  63  66

4:  98  63  79  60  0   89  76  50  83  66  91

5:  81  71  52  69  89  0   90  86  95  50  76

6:  56  77  70  71  76  90  0   88  87  93  67

7:  85  69  81  97  50  86  88  0   62  65  73

8:  90  56  70  60  83  95  87  62  0   71  74

9:  88  62  59  63  66  50  93  65  71  0   69

10:  82  54  83  66  91  76  67  73  74  69  0

Example:    
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The cost of this tree is 19 + 20 + 23 = 62.

After doubling the edges, an Eulerian tour is:  4 – 2 – 4  – 3 – 4 – 1 – 4

The TSP produced by the “short-cuts” will be:  4 – 2 – 3 – 1 – 4

The cost of this tour is: 19 + 35 + 21 + 20 = 95

The optional alternative will add the edges (2,4) and (3,1) to the tree. The Eulerian cycle in this case may be:  4 – 2 – 4 – 1 – 3 – 4 and the short cut will be:

4 – 2 – 1 – 3 – 4  for a cost of  19 + 21 + 21 + 23 = 84.

Note: none of these methods necessarily produce the optimal tour. But they do produce a tour with a “performance” guarantee!
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