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ABSTRACT

Tissue P systems with cell separation where the communication among cells is per-
formed by means of symport and antiport rules are able to efficiently solve compu-
tationally hard problems in a feasible time by a space-time trade off. Symport and
antiport rules formally capture the cases where a number of chemical substances pass
through a membrane at the same time, with the help of each other, either in the same
direction (symport) or in opposite directions (antiport).

The present paper investigates the role of the direction in communication rules from
a computational complexity point of view. More precisely, the efficiency of tissue P
systems with cell separation is analyzed in the case when their communication rules
are all of the same type: either symport rules or antiport rules.

The main result is that in the framework of tissue P systems with cell separation,
passing from using only symport rules to using only antiport rules amounts to passing
from non-efficiency to efficiency, assuming that P 6= NP.
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1. Introduction

Membrane Computing is an emergent branch of Natural Computing introduced by
Gh. Păun at the end of 1998. It is inspired by the structure and functioning of
living cells, and provide unconventional distributed, parallel, synchronous and non-
deterministic computing devices, called P systems. The basic model consists of a
hierarchical structure (a rooted labeled tree) composed by several membranes (the
nodes of the tree), embedded into a main membrane called the skin (the root of
the tree), and delimiting compartments/regions (space between a membrane and the
immediately inner membranes, if any) in which one places multisets of objects. The
objects evolve and pass through membranes in a synchronous parallel manner accord-
ing to given evolution rules, also associated with the membranes.


