Design of a new metaheuristic for MAXSAT problems

Andrea Roli

DEIS – Università degli Studi di Bologna

Iterated Local Search for MAXSAT

Metaheuristics [1] are approximate algorithms which effectively and efficiently exploit search space characteristics to find near-optimal solutions. Their combination with CP [2] is also very successful. In this work we present a new metaheuristic for tackling large MAXSAT instances. A survey of the state of the art of metaheuristics for MAXSAT can be found in [4]. The algorithm we designed is based on Iterated Local Search strategy [3] and combines the most effective local search strategies for SAT problems. Its high level scheme is the following:

s0 = Generate Initial Solution Randomly() s^∗ = Parallel MAX–GSAT(s0 , stop condition) repeat s^′ = WalkSAT Perturbation(s^∗, number of non improving moves) Adapt tabu length(number of non improving moves) s^{∗′} = Tabu Search(s^′) if F (s^{∗′} ) > F (s^∗) then set s^∗ = s^{∗′} [accept s^{∗′} if it is better than s^∗] while termination condition met

The most important property of ILS-MAXSAT is to achieve a dynamic balance between intensification and diversification, crucial in the exploration of large search spaces. The algorithm has been proven very effective on large unweighted MAXSAT instances and extensive comparisons with the best available algorithms is subject of ongoing work.

References

1. C. Blum and A. Roli. Metaheuristics in combinatorial optimization: Overview and conceptual comparison. Tech. Rep. IRIDIA/01-13, IRIDIA, Université Libre de Bruxelles, 2001.

2. F. Focacci, F. Laburthe, and A. Lodi. Local search and constraint programming.

In In Proceedings of MIC’2001, pages 451–454, 2001.

3. H. Ramalhino Lourenco, O. Martin, and T. Stützle. Iterated Local Search. In Handbook of Metaheuristics. To appear. Also available at http://www.intellektik.informatik.tu-darmstadt.de/~tom/pub.html.

4. T. Stützle, H. Hoos, and A. Roli. A review of the literature on local search algorithms for MAX-SAT. Tech. Rep. AIDA–01–02, Intellectics Group, Darmstadt University of Technology, 2001.