
Preface

This volume contains the papers emerged from the Ninth Brainstorming Week on
Membrane Computing (BWMC), held in Sevilla, from January 31 to February 4,
2011, in the organization of the Research Group on Natural Computing from the
Department of Computer Science and Arti�cial Intelligence of Sevilla University.
The �rst edition of BWMC was organized at the beginning of February 2003 in
Rovira i Virgili University, Tarragona, and the next seven editions took place in
Sevilla at the beginning of February 2004, 2005, 2006, 2007, 2008, 2009, and 2010,
respectively.

In the style of previous meetings in this series, the ninth BWMC was conceived
as a period of active interaction among the participants, with the emphasis on
exchanging ideas and on cooperation. Interesting enough, both the number of
presentations and the number of participants have continuously increased in the
last years. (The list of the participants is given in the end of this preface.) However,
in the style of the of this series of meeting, these presentations were \provocative",
mainly proposing new ideas, open problems, research topics, results which need
further improvements. The e�ciency of this type of meetings was again proved to
be very high and the present volume proves this assertion.

The papers included in this volume, arranged in the alphabetic order of the au-
thors, were collected in the form available at a short time after the brainstorming;
several of them are still under elaboration. The idea is that the proceedings are a
working instrument, part of the interaction started during the stay of authors in
Sevilla, meant to make possible a further cooperation, this time having a written
support.

A selection of the papers from this volume will be considered for publication in
a special issues of International Journal of Natural Computing Research. After the
�rst BWMC, a special issue of Natural Computing { volume 2, number 3, 2003,
and a special issue of New Generation Computing { volume 22, number 4, 2004,
were published; papers from the second BWMC have appeared in a special issue
of Journal of Universal Computer Science { volume 10, number 5, 2004, as well
as in a special issue of Soft Computing { volume 9, number 5, 2005; a selection
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of papers written during the third BWMC have appeared in a special issue of
International Journal of Foundations of Computer Science { volume 17, number
1, 2006; after the fourth BWMC a special issue of Theoretical Computer Science

was edited { volume 372, numbers 2-3, 2007; after the �fth edition, a special is-
sue of International Journal of Unconventional Computing was edited { volume 5,
number 5, 2009; a selection of papers elaborated during the sixth BWMC has ap-
peared in a special issue of Fundamenta Informaticae { volume 87, number 1, 2008;
after the seventh BWMC, a special issue of International Journal of Computers,

Control and Communication was published { volume 4, number 3, 2009; �nally, a
selection of papers elaborated during the eight BWMC was published as a special
issue of Romanian Journal of Information Science and Technology (published by
the Romanian Academy) { volume 13, number 2, 2010. Other papers elaborated
during the ninth BWMC will be submitted to other journals or to suitable confer-
ences. The reader interested in the �nal version of these papers is advised to check
the current bibliography of membrane computing available in the domain website
http://ppage.psystems.eu.

***
The list of participants as well as their email addresses are given below, with

the aim of facilitating the further communication and interaction:

1. Arroyo Montoro Fernando, Polytechnical University of Madrid, Spain,
farroyo@eui.upm.es

2. C�ampora P�erez Daniel Hugo, University of Sevilla, Spain
danielcampora@gmail.com

3. Carmona Pirez Jon�as, Andalusian Center of Development in Biology CABD-
CSIC, Seville, Spain
jcarpir@upo.es

4. Carnero Iglesias Javier, University of Sevilla, Spain
javier@carnero.net

5. Cecilia Canales Jos�e Mar��a, University of Murcia, Spain
chema@ditec.um.es

6. Cavaliere Matteo, Spanish National Biotechnology Centre, Madrid, Spain
mcavaliere@cnb.csic.es

7. Cienciala Ludek, Silesian University, Opava, Czech Republic
ludek.cienciala@fpf.slu.cz

8. Ciencialova Lucie, Silesian University, Opava, Czech Republic
lucie.ciencialova@fpf.slu.cz

9. Csuhaj-Varj�u Erzs�ebet, Hungarian Academy of Sciences, Budapest, Hungary,
csuhaj@sztaki.hu

10. De-Vega-Rodr��guez David, University of Sevilla, Spain,
ddevega@gmail.com

11. D��az-Pernil Daniel, University of Sevilla, Spain,
sbdani@us.es
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12. Fondevilla Moreu Cristian, University of Lleida, Spain,
cfondevilla@matematica.udl.cat

13. Franco Giuditta, University of Verona, Italy,
giuditta.franco@univr.it

14. Garc��a-Carrasco Jos�e Manuel, University of Murcia, Spain
jmgarcia@ditec.um.es

15. Garc��a-Quismondo Manuel, University of Sevilla, Spain
mgarciaquismondo@us.es

16. Gazdag Zsolt, E�otv�os Lor�and University, Budapest, Hungary,
gazdagzs@inf.elte.hu

17. Gheorghe Marian, University of She�eld, United Kingdom,
marian@dcs.shef.ac.uk

18. Giraldez Cr�u Jes�us, University of Sevilla, Spain
giraldez.jesus@gmail.com

19. Graciani-D��az Carmen, University of Sevilla, Spain,
cgdiaz@us.es

20. Guisado-Lizar Jos�e Luis, University of Sevilla, Spain,
jlguisado@us.es

21. Guti�errez-Naranjo Miguel �Angel, University of Sevilla, Spain,
magutier@us.es

22. Ionescu Mihai, University of Pite�sti, Romania
armandmihai.ionescu@gmail.com

23. Ipate Florentin Eugen, University of Pite�sti, Romania,
florentin.ipate@ifsoft.ro

24. Kelemenova Alica, Silesian University, Opava, Czech Republic
Alica.Kelemenova@fpf.slu.cz

25. Krassovitskiy Alexander, Rovira i Virgili University, Tarragona, Spain,
alexander.krassovitskiy@estudiants.urv.cat

26. Langer Miroslav, Silesian University, Opava, Czech Republic
miroslav.langer@fpf.slu.cz

27. Lefticaru Raluca, University of Pite�sti, Romania,
raluca.lefticaru@gmail.com

28. Leporati Alberto, University of Milano-Bicocca, Italy,
leporati@disco.unimib.it

29. Marchetti Luca, University of Verona, Italy,
luca.marchetti@univr.it

30. Mart��nez-del-Amor Miguel Angel, University of Sevilla, Spain,
mdelamor@us.es

31. Mill�an Alejandro, University of Sevilla, Spain,
amillan@us.es

32. Mina-Caicedo Juli�an Andr�es, University of Sevilla, Spain,
julmincai@alum.us.es

33. Molina Abril, Helena, University of Sevilla, Spain,
habril@us.es
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34. Murphy Niall, NUI Maynooth, Ireland
nmurphy@cs.nuim.ie

35. Nicolescu Radu, University of Auckland, New Zealand
r.nicolescu@auckland.ac.nz

36. Obtu lowicz Adam, Polish Academy of Sciences, Poland,
A.Obtulowicz@impan.gov.pl

37. P�aun Gheorghe, Institute of Mathematics of the Romanian Academy, Bucharest,
Romania, and University of Sevilla, Spain,
george.paun@imar.ro, gpaun@us.es

38. Pe~na Camacho Miguel Angel, Polytechnical University of Madrid, Spain,
mapc@eui.upm.es

39. P�erez-Hurtado-de-Mendoza Ignacio, University of Sevilla, Spain,
perezh@us.es

40. P�erez-Jim�enez Mario de Jes�us, University of Sevilla, Spain,
marper@us.es

41. Porreca Antonio E., University of Milano-Bicocca, Italy,
porreca@disco.unimib.it

42. Quir�os-Carmona Juan, University of Sevilla, Spain,
quirole@gmail.com

43. Reina-Molina Ra�ul, University of Sevilla, Spain,
raulrm75@gmail.com

44. Riscos-N�u~nez Agust��n, University of Sevilla, Spain,
ariscosn@us.es

45. Rodr��guez-Pat�on Aradas Alfonso, Polytechnical University of Madrid, Spain,
arpaton@fi.upm.es

46. Romero-Campero Francisco Jos�e, University of Sevilla, Spain,
fran@us.es

47. Rogozhin Yurii, Institute of Mathematics and Computer Science,
Chi�sin�au, Moldova,
rogozhin@math.md

48. Romero-Jim�enez �Alvaro, University of Sevilla, Spain,
romero.alvaro@us.es

49. Rossell�o Llompart Francesc, University of Balearic Islands, Spain,
frossello@mac.com

50. Sarri�on Morillo Enrique, University of Sevilla, Spain,
esmesm@gmail.com

51. Sempere Luna Jos�e Mar��a, Polytechnical University of Valencia, Spain,
jsempere@dsic.upv.es

52. Sosik Petr, Silesian University, Opava, Czech Republic
petr.sosik@fpf.slu.cz

53. T� urcanu Adrian, University of Pite�sti, Romania,
adrianturcanu85@yahoo.com

54. Valencia Cabrera Luis, University of Sevilla, Spain,
lvalencia@us.es
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55. Vaszil Gy�orgy, Hungarian Academy of Sciences, Budapest, Hungary,
vaszil@sztaki.hu

56. Verlan Serghei, Paris XII University, Cr�eteil, France,
verlan@univ-paris12.fr

57. Viejo Cort�es Juli�an, University of Sevilla, Spain,
julian@dte.us.es

As mentioned above, the meeting was organized by the Research Group on
Natural Computing from Sevilla University (http://www.gcn.us.es){ and all
the members of this group were enthusiastically involved in this (not always easy)
work. The meeting was supported from various sources: (i) Proyecto de Excelencia
con investigador de reconocida val��a, de la Junta de Andaluc��a, grant P08 { TIC
04200, (ii) Proyecto del Ministerio de Ciencia e Innovaci�on, grant TIN 2009 -
13192, (iii) Red Tem�atica Nacional en Computaci�on Biomolecular y Biocelular,
grant TIN 2008 - 04487-E, (iv) IV Plan Propio de la Universidad de Sevilla, (v)
Consejer��a de Innovaci�on, Ciencia y Empresas de la Junta de Andaluc��a, as well
as by the Department of Computer Science and Arti�cial Intelligence from Sevilla
University.

Gheorghe P�aun
Mario de Jes�us P�erez-Jim�enez

(Sevilla, May 5, 2011)




