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Abstract. In a general sense, Logic studies how to derive new pieces of in-
formation from previous ones. In this paper we explore the analogies between
P systems, where new configurations can be obtained from previous ones by
using a set of rules, and the derivation of new theorems from previous ones or
from axioms by using inference rules.

1 Introduction

In P systems [5], the information about a configuration is stored in multisets associated
with a like-tree structure of membranes. A given configuration produces, in a discrete
amount of time (a evolution step), a new configuration by using a set of rules in parallel
maximal mode. Usually, the set of rules can be applied in a non deterministic way; so it
is more convenient to consider, instead of a single configuration, the set of all the configu-
rations that can be obtained from a previous one in one step by using the corresponding
set of rules of the P system.

This schema of generating new pieces of information from previous ones by using a
set of rules has been widely studied both in Logic and in Computer Science. Production
systems and systems based on rewriting rules are only examples of systems where if-then
rules are applied. From a Computer Science point of view, if-then rules provide a general
framework for several programming paradigms. In fact, we can find specific languages as
CLIPS [6] or Prolog [1, 7] where these rules are on the basis of the system of representation
and reasoning.

In this paper we initiate the study of the similarities between inference models based
upon first-order logic and P systems. We focus on the definition of a fixpoint semantic
for P systems. In the literature, a good amount of examples of fixpoint semantics for
programming languages can be found and they provide evidence that this kind of semantics
constitutes an adequate tool for motivating and justifying methods for obtaining properties
of programs.

The paper is organized as follows. Section 2 describes how the language of first—order
logic can be used to represent the configurations of a P system. In section 3 the analogies
between P systems and Logic are shown in a more abstract level. An Evolution Operator is
presented and a classical result in Logic from fixpoint semantics is adapted to P systems.
Finally, in section 4 we briefly discuss some lines for the future work.
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