ON THE EFFICIENT SIMULATION OF
POLARIZATIONLESS P SYSTEMS
WITH ACTIVE MEMBRANES




MOTIVATION

Pauns’s conjecture: Active membranes without
polarization and non-elementary

division characterise the class P.

Challenging to prove even if just rules are
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» Our aim

» Which and how many objects



PRELIMINARIES

We consider P systems with active membranes:
no polarization
the membrane structure is linearly nested,
only division and dissolution rules are employed,
he computations are confluent, and

Ind dissolve the same membrane

particular




PRELIMINARIES

Object division graph (odg)
Example:
Rules: [a] — [bllc], b — [ellf], ¢ - [flli, le] = [gl[h]

No division by the rest of the objects
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THE POLYNOMIAL REPRESENTATION

a

/\ Object division polynomial (odp)
A
- r )

gx> + hx3 H2f
e 2f =

Depth of 2f in the
generalised odg

» Noftice:

» The divisions:



THE POLYNOMIAL REPRESENTATION

a

/\ Object division polynomial (odp)
A
b C C N\
/\/\ ‘ gx3 + hx3 + + ix?
e 2f L

A two [f]’s are created
in two steps

» Noftice:

» The divisions: [f1 [f]

> two [f]'s in two steps

>



THE POLYNOMIAL REPRESENTATION




THE POLYNOMIAL REPRESENTATION

2fgx? + 2ggx3 + 2f gx3describes
AN the elemyentary membranes created by all divisions

thei d
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THE POLYNOMIAL REPRESENTATION

We are not ready

We cannot calculate the in polynomial tfime
But we can calculate to the following
question:

How many are in those elementary membranes that
are created of the system and
divided




THE POLYNOMIAL REPRESENTATION

Consider now the previous example and the object g
Substitute 1 for each variable that is neither g nor x in

(fx + gx? + fx?) - 2gx
(x + gx? + x%) - 2gx

x2+2ggx3 + 2gx3




SIMULATION IN POLYNOMIAL TIME

Using this we can answer the following question now efficiently:

are released to the parent
membrane by the elementary membranes during a particular
step of the system?

We can build a polynomial time algorithm to simulate all

We can calculate
efficiently:



SIMULATION IN POLYNOMIAL TIME

Using this we can answer the following question now efficiently:

are released to the parent
membrane by the elementary membranes during a particular step
of the system?

We can build a polynomial time algorithm to simulate all
embranes

H Can we deal with that
this memlbrane can

in exponentiall



CONCLUSIONS

What do we expecte
The answers to the red questions are positive
We can extend the method to out-communication rules

Maybe we can extend it to unit evolution rules (seems to be not
O eqsy)

od suits for implementations

nethod fo arbitrary



