Towards a programming language in cellular computing

A. Riscos Núñez M.A. Gutiérrez Naranjo M.J. Pérez Jiménez

Dpto. de Ciencias de la Computación e Inteligencia Artificial E.T.S. Ingeniería Informática. Universidad de Sevilla Avda. Reina Mercedes s/n, 41012, Sevilla, España E-mail: {ariscosn, magutier, marper }@us.es

Abstract. Several solutions to hard numerical problems using P systems have been presented recently, and strong similarities in their designs have been noticed. In this paper we present a new one, an effective solution to the Partition problem via a family of deterministic P systems with active membranes using 2-division. We intend to show that the idea of a cellular programming language is possible, indicating some “subroutines” that can be used in a variety of situations and therefore could be useful for attacking new problems in the future.

1 Introduction

Cellular Computing is an emergent branch in the field of Natural Computing. Since Gh. Păun introduced it (see [4]) much work has been done, but not always with the same approach. Computer scientists, biologists, formal linguists and complexity theoreticians have contributed enriching the field with their different points of view.

The present paper is focused on the design of a family of P systems that solves a numerical NP-complete problem, namely, the Partition problem. The design of this solution is inspired in several previous works on other problems, mainly the Subset-Sum and the Knapsack problems but also the VALIDITY and SAT. The similarities between the design introduced here and the solutions presented in [6], [7], [9] and [11] will be highlighted and some conclusions will be extracted from them.

References

[1] Cordón-Franco, A., Gutiérrez-Naranjo, M.A., Pérez-Jiménez, M.J. Sancho-Caparrini, F.: A Prolog simulator for deterministic P systems with active membranes, New Generation Computing, to appear.

[2] Pan, L.; Martín-Vide, C.: Solving Multidimensional 0-1 Knapsack Problem by P Systems with Input and Active Membranes, submitted.

[3] Păun, G.: Membrane Computing. An introduction, Springer-Verlag, Berlin, 2002.

[4] Păun, G.: Computing with membranes, Journal of Computer and System Sciences, 61(1), 2000, 108–143.

[5] Păun, G.; Rozenberg, G.: A guide to membrane computing, Theoretical Computer Sciences, 287, 2002, 73–100.

[6] Pérez-Jiménez, M.J.; Riscos-Núñez, A.: Solving the Subset-Sum problem by active membranes,New Generation Computing, to appear.

[7] Pérez-Jiménez, M.J.; Riscos-Núñez, A.: A linear solution for the Knapsack problem using active membranes, in C. Martín-Vide, G. Mauri, Gh. Păun, G. Rozenberg and A. Salomaa (eds.),Membrane Computing. Lecture Notes in Computer Science, vol. 2933, 2004, 250–268.

[8] Pérez-Jiménez, M.J.; Romero-Jiménez, A.; Sancho-Caparrini, F.: Teoría de la Complejidad en modelos de computation celular con membranes, Editorial Kronos, Sevilla, 2002.

[9] Pérez-Jiménez, M.J.; Romero-Jiménez, A.; Sancho-Caparrini, F.: A polynomial complexity class in P systems using membrane division,Proceedings of the 5th Workshop on Descriptional Complexity of Formal Systems, Budapest, Hungary.

[10] Pérez-Jiménez, M.J.; Romero-Jiménez, A.; Sancho-Caparrini, F.: Complexity classes in P systems,Meeting of the European Molecular Computing Consortium. Volume of abstracts, Turku, Finland, May 15-17, 2003, p. 18

[11] Pérez-Jiménez, M.J.; Romero-Jiménez, A.; Sancho-Caparrini, F.: Solving VALIDITY problem by active membranes with input, Proceedings of the Brainstorming Week on Membrane Computing, M. Cavalieri, C. Martín-Vide, Gh. Paun (eds), Report GRLMC 26/03, 2003, 279–290.

[12] Riscos Núñez, A.; Gutiérrez-Naranjo, M.A.; Pérez-Jiménez, M.J.: An efficient cellular solution for the Partition problem,in this volume.