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TSP 

§ List of cities. 
§ Must visit each city once 
§ Return to the first city 
§ Must take the path with the shortest length 



Computational Complexity 

§ N! number of possible paths 
§ NP hard 
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Factoradic Numbering System 

§ An unambiguous numbering system 
§ Directly related to permutations 
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Reduces to (N-1)!/2 
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Experiment 

§ Run a brute search 
§ Run the modified brute force search 
§ Compare times 
§ See if there is any benefit to the second 

approach 



Results 
11 City TSP 

§ Brute force: 100 seconds 
§ Modified Brute Force: 50 seconds 
§ Problems… 



Results 
11 City TSP 

§ After modifications 
§ Brute force: 5 seconds 
§ Modified brute force search: 4 seconds 



Results  
12 City TSP 

§ Prediction: BF-60 seconds, MBF-48 
seconds 

§ Brute force search: 60 seconds 
§ Modified brute force search: 47 seconds 



Conclusion 

§ Modified brute force search takes 78.4% 
of the amount of time as the brute force 
search 



Summary 

§ What is the TSP? 
§ Computational complexity 
§ Factoradics 
§ Search technique 
§ Experiment 
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