The Traveling Salesman Problem

William J. Cook

Princeton University, Princeton, USA

ABSTRACT

The traveling salesman problem, or TSP for short, is easy to state: given a number of "cities" along with the cost of travel between each pair of them, find the cheapest way of visiting all the cities and returning to your starting point. We will present a survey of recent progress in algorithms for large-scale TSP instances, including the solution of a million city instance to within 0.09% of optimality and the exact solution a 15,112-city instance. We will also discuss extensions of TSP techniques to other path-routing problems, and describe the solution of the WhizzKids’96 problem in vehicle routing.

References [1] Applegate, D., R. Bixby, V. Chvàtal and W. Cook: ^Finding cuts in the TSP~, DIMACS Technical Report 95-05, DIMACS, Rutgers University (1995). [2] Applegate, D., R. Bixby, V. Chvàtal and W. Cook:~On the solution of traveling salesman problems’’, in Documenta Mathematica Journal der Deutschen Mathematiker-Vereinigung, International Congress of Mathematicians (1998), 645 - 656. [3] Applegate, D., R. Bixby, V. Chvàtal and W. Cook: ^TSP cuts which do not conform to the template paradigm’’, in Computational Combinatorial Optimization, M. Jünger and D. Naddef (eds.), Springer, Heidelberg, Germany (2001) 261 - 304. [4] Applegate, W. Cook, S. Dash and A. Rohe: ^Solution of a min-max vehicle routing problem’’, to appear in INFORMS Journal on Computing (2002). [5] Applegate, D., W. Cook and A. Rohe: ^Chained Lin-Kernighan for large traveling salesman problems~, available at www.math.princeton/~bico/papers/chained_lk.ps (2000). [6] Dantzig, G., R. Fulkerson and S. Johnson: ^Solution of a large-scale traveling salesman problem’’, Operations Research 2 (1954) 393 - 410. [7] Helsgaun, K.: ^An effective implementation of the Lin-Kernighan traveling salesman heuristic’’, European Journal of Operational Research 126 (2000), 106 - 130. [8] Lawler, E.L., J.K. Lenstra, A.H.G. Rinnooy Kan and D. B. Shmoys (eds.): ^The Traveling Salesman Problem~, Wiley, Chichester (1985). [9] Padberg, M.W. and G. Rinaldi: ^A branch-and-cut algorithm for the resolution of large-scale symmetric traveling salesman problems’’, SIAM Review 33 (1991) 60 - 100.