
A semantic frontier of the efficiency in
membrane systems

David Orellana-Mart́ın, Luis Valencia-Cabrera
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Introduction

A long time ago. . .

Basic transition P systems:

u → (v1, here)(v2, out)(v3, inj)δ
∗

Problems!
P = PMCT
Let us remember a→ a2

Cooperation is present: ab → . . .
What if. . .
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Introduction

Mechanisms to create an exponential workspace in polynomial time:

Division rules [ a ]h → [ b ]h [ c ]h (mitosis)

Separation rules [ a ]h → [ Γ0 ]h [ Γ1 ]h (membrane fission)

Creation rules [ a→ [ u ]h1 ]h (autopoiesis)

. . .
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Previously, on The Computational Complexity Theory

Very interesting results (in terms of frontiers).

Păun’s Conjecture: P
?
= PMCAM0(+d ,−ne)

P = PMCAM0(−d ,+ne)
1

PSPACE = PMCAM0(+d ,+ne)
1

Well, we are using Membrane Division, so. . .

And. . . What about Membrane Creation?

1M.Á. Gutiérrez-Naranjo, M.J. Pérez-Jiménez, A. Riscos-Núñez, F.J.
Romero-Campero. On the power of dissolution in P systems with active membranes. In
R. Freund, Gh. Păun, Gr. Rozenberg, A. Salomaa (eds.) Membrane Computing, 6th
International Workshop, WMC 2005, Vienna, Austria, July 18-21, 2005, Revised
Selected and Invited Papers. Lecture Notes in Computer Science, 3850 (2006), 224-240.
A preliminary version in R. Freund, G. Lojka, M. Oswald, Gh. Păun (eds.)
Pre-Proceedings of the Sixth International Workshop on Membrane Computing, WMC6.
Vienna University of Technology, July 18-21, 2005, Vienna, Austria, pp. 373-394.
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Previously, on The Computational Complexity Theory

Subset Sum ∈ PMCMC

(+d ,−ne)

PMCMC

(+d ,−ne)

It is the same that with Membrane Division. . .

Or not?
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Previously, on The Computational Complexity Theory
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CAM0
max
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Teaching an old dog old tricks

CAM0
min(δ, γ)

(a0) [ a→ u ]h

(b0) a[ ]h → [ b ]h

(c0) [ a ]h → b[ ]h

(d0) [ a ]h → b

(e0) [ a→ [ u ]h1 ]h

Evolution rules can be applied in a maximal parallel way.

In a membrane, only a rule from (b0), (c0), (d0), (e0) can be applied
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Teaching an old dog old tricks

1

a a[ ]2 → [ b ]2

2

c [ c → [ de ]3 ]2
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Complexity results

PMCCAM0
min(+d ,−ne)?

They can be simulated by a DTM in poly-time. . .

Similar to P ⊆ PMCT
2

2M.Á. Gut́ıerrez-Naranjo, M.J. Pérez-Jiménez, A. Riscos-Núñez, F.J.
Romero-Campero, Á. Romero-Jiménez. Characterizing tractability by cell-like membrane
systems. In K.G. Subramanian, K. Rangarajan, M. Mukun (eds.) Formal models,
languages and applications, World Scientific, Singapore, 2006, pp. 137–154.
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Complexity results

. . . 1 0 2 1 3 1 . . . 1 Structure Tape

q2

. . . 1 0 1 1 0 1 . . . O(|Γ| · |H|) Multipl. Tapes

. . . 1 1 1 0 0 1 . . . O(|Γ| · |H|) Auxiliary Tapes
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Complexity results

Key fact: membranes created per step ≤ elementary membranes

∴ Final number of membranes ≤ (t + 1) · q
PMCCAM0

min(+d ,−ne) ⊆ P

P = PMCCAM0
min(+d ,−ne)

New frontier: PMCCAM0
α(+d ,−ne)

CAM0
min(+d ,−ne)

Non Presumed
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Future work
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