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The concept of molecular computing has been
motivated from the way how computing like activities take
place in live cells. Recently there has been an increasing
interest in the idea of performing computations at
molecular level and hence several computational medels
for molecular computing have been proposed. The field of
DNA based computing laid the foundation towards
molecular computing.

Acellis a complex body with several compartments
delimited by membranes of various types and the
chemicals evolved in these compartments are of very
diverse forms, from single ions to long DNA molecules.
The membranes themselves are composed of chemicals
and can interact with the chemicals, swimming in the
aguecus solutions from the compartments. This whole
process is governed by the biochemistry rules, applied
nondeterministically in all compartments, in parallel tc all
objects.

Amembrane structure is a hierarchical arrangement
of membranes, all of them placed in a main membrane
called skin membrane. This one delimits the system from
its environment. The membrane should be understood as
a three dimensional balloon. Each membrane precisely
identifies a region, the space between itand all the directly
inner membranes if any, exists. In the regions of a
membrane we place multiset of objects. In the beginning
objects are atomic and hence can be identified by symbols
from a given alphabet. The objects evolve by means of
given rules which are associated with a region. These
rules specify both object transformation and object
transfer from a region to another one. The passing of an
object through a membrane is called a communication.
Hence an object can be transformed into other objects,
can pass through adjacent membranes and can dissolve
the membrane in which it passes. Such a constructleadto
acomputing device called P-system. It starts with an initial
configuration and evaluate until a halting configuration is
obtained. The abjects in a specified output membrane are
the result ofthe computation.

P systemis a construct
7=V T CH W, W,y W, (R (R -, (R,P,) Ywhere
i. Visanalphabetanditselements are called objects.

i. TeVcalledoutputalphabet.

jii. € = V-Tcalled catalyst.

lv. u is a membrane structure consisting of m
membranes labeled as 1,2, ... m. mis called the degree
of 7.

V. w,: 1= i< m are strings which represent multisets
overVassociated withthe region 1,2, ... mof .

vi. R 1=i<m are finite sets of evolution rules over V
associated with the regions 1, 2, ... m of Y. p,is a partial
order relation over R, 1<i<m specifying a priority relation
among the rules of R. An evelution rule is a pair {u, v)
which we write in the form u? v where u is a string over V
andv=v'orv=v' dwhere? v'isastringover{a,., a,,
a,.a€ Viand dis aspecial symbolnctin V. length of u is

inj*

called the radius of the rule.

If ? contains rules of radius greater than one, then we say
that ? is a system with cooperation. Otherwise it is a non-
cooperative system. The computation of is done in the
following way. An initial configuration of ? isa{m+1)tuple
(MWl w, .., W)

Fortwo configurations C,= (', w,, , ..., W), C2= (1",
w,,...w,yof 7 ,we saythatwe have atransition from C,
to C, if we can pass from C, to C, by using the evolution
rulesfromR,,R,, ..., R, intheregionsi, i, ..., l..

A sequence of transitions between configurations of
agiven P system T is called a computation with respectto
? . Computation is successful if it halts, that is, there is no
rule applicable to the objects present in the last
configuration.

LetT={a, a, ..., a.) Foreach string w € T*, we
define a function w.: T*? N"where N is a set of natural
numbers such that @ (W) = (jw|,, [wl,, ..., [w|,) where |w] is
the number of a/s present in the string w. The resultof a
successful computationis w-(w) where wis the multiset of

objects sent out of the skin membrane, when the
computation stops. The set of all such vectors g (w) is

denoted by P{M)and we say that itis generated by (1.

In the family of sets of vectors P,{[T) generated by P
systems with priority and catalyst coincides with the family
of recursively enumerable sets of vectors. This approach
is clearly motivated from a mathematical point of view, not
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only because it is natural to medel the cell computation
behavior, but alsc because the new computing model has
several intrinsically interesting features.
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