Optimization via Branch Decomposition

William J. Cook

Princeton University, Princeton, USA

ABSTRACT

Robertson and Seymour introduced branch-width as a new connectivity invariant of graphs in their proof of the Wagner conjecture. Decompositions based on this invariant provide a natural framework for implementing dynamic programming algorithms to solve graph optimization problems. In earlier work on the traveling salesman problem we used this framework in a heuristic algorithm to obtain near-optimal solutions to large-scale instances. In this talk we will discuss the computational issues involved in using branch-width as as a general tool in discrete optimization. We will present applications to Euclidean Steiner tree problems, graph bipartition, maximum cut problems, and maximum stable set problems.

References [1] Arnborg,S., J. Lagergren and D. Seese: ^Easy problems for tree-decomposable graphs’’, Journal of Algorithms 12 (1991) 308 - 340. [2] Bern, M.W., E.L. Lawler and A.L. Wong: ^Linear time computation of optimal subgraphs of decomposable graphs’’, Journal of Algorithms 8 (1987) 216 - 235. [3] Bodlaender, H.L.: ^A tourist guide through treewidth’’, Acta Cybernetica 11 (1993) 1 - 21. [4] Borie, R.B., R.G. Parker and C.A. Tovey: ^Automatic generation of linear-time algorithms from predicate calculus descriptions of problems on recursively constructed graph families’’, Algorithmica 7 (1992) 555 - 581. [5] Courcelle, B.: ^The monadic second-order logic of graphs I: recognizable sets of finite graphs’’, Information and Computation 85 (1990) 12 - 75. [6] Koster, A.M.C.A, H.L. Bodlaender and S.P.M. van Hoesel: ^Treewidth: computational experiments’’, Electronic Notes in Discrete Mathematics 8, Elsevier Science Publishers (2001). [7] Koster, A.M.C.A., S.P.M. van Hoesel and A.W.J. Kolen: ^Solving frequency assignment problems via tree-decomposition’’, Research Memorandum 99011, Maastricht Research School of Economics of Technology and Organizations, Maastricht University (1999). [8] Robertson, N. and P.D. Seymour: ^Graph minors. X. Obstructions to treedecomposition’’, Journal of Combinatorial Theory, Series B 52 (1991) 153 - 190. [9] Warme, D.M., P. Winter and M. Zachariasen: ^Exact algorithms for plane steiner tree problems: A computational study’’, in D.Z. Du, J.M. Smith and J.H. Rubinstein (eds.) Advances in Steiner Trees, Kluwer, Dordrecht, The Netherlands (2000) 81 ˘ 116.