EEC 693/793, ESC 794

Fall 2008

Homework 7 Solution

1. Suppose the path representation of a six-city TSP is 1, 2, 3, 4, 5, 6. What is the adjacency representation of this path? What is the ordinal representation of this path? What is the matrix representation of this path?

Solution:
Adjacency: 2, 3, 4, 5, 6, 1
Ordinal: 1, 1, 1, 1, 1, 1
Matrix:
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2. Propose a mutation operator for the adjacency representation of a path that preserves the validity of the path.

3. Propose a mutation operator for the ordinal representation of a path that preserves the validity of the path.

4. Propose a mutation operator for the matrix representation of a path that preserves the validity of the path.

Solution:
There are many possible solutions to these questions. If you can’t think of anything more creative, then one simple solution would be to convert the representation to the path representation, then perform some standard mutation operator on the path representation, then convert it back to the original representation.


5. Propose a way that the ideas of PBIL could be combined with the matrix representation of a path to obtain a new way of solving the TSP.

Solution:
In the matrix representation M, recall that Mij = 1 means that city i precedes city j in the tour. Instead we could do the following:

a. Set each non-diagonal element to some number between 0 and 1, making sure that Mij + Mji = 1 for all i and j. 

b. Interpret each matrix element Mij as the probability that city i precedes city j. Use those probabilities to generate a population of solutions.

c. Evaluate the fitness of each individual. Use the fitnesses to update the probabilities of city i preceding city j in the M matrix.

d. Mutation could be implemented as small modifications to the Mij elements.

This is an interesting enough idea that it could be written up as a publishable paper.
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