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(P) Systems with
Activation and Blocking of Rules

Basic Idea:

Consider any type of (P) systems working on 
any kind of objects (multisets, strings, arrays, 
vesicles of multisets...) in any derivation
mode.
Standard model:
The application of rules in a derivation step
activates the rules or blocks the rules to be
applied in the next derivation step.



P Systems with
Activation and Blocking of Rules

Consider a P system working on multisets in 
smax with noncooperative rules in R.

Define in addition two relations A and B over R:
A ... set of activating relations
B ... set of blocking relations

(p,r) in A means that the application of p 
allows the application of r in the next step
(p,r) in B means that the application of p blocks
the application of r in the next step



P Systems Working in smax with
Activation and Blocking of
Non-Cooperative Rules are
Computationally Complete

A technical detail:

For the first derivation step we have to add a 
set of rules R0 to define the set of rules to be
applied in the first derivation step.

For obtaining the result, as usual we show
how to simulate register machines.



(P) Systems with
Activation and Blocking of Rules –
Extended Model

In the relations A and B we allow time 
intervals [k,m], i.e., (p,r, [k,m]).

(p,r, [k,m]) in A means that the application of
p at time t allows the application of r in the
steps [t+k,t+m]
(p,r, [k,m]) in B means that the application of
p at time t blocks the application of r in the
steps [t+k,t+m]



(P) Systems with
Activation and Blocking of Rules –
Extended Model

Semantics for k>0:

we just have to keep track of all information
we got by applying rules in the previous steps



(P) Systems with
Activation and Blocking of Rules –
Extended Model

Semantics for k<1:

A derivation is called valid if and only if
at any moment during the derivation, when
considering all derivation steps and all 
activation and blocking information obtained
by the applcation of rules, both the condition
of the derivation mode as well as the
activation and blocking relations are fulfilled.



P Systems Working in smax with
Extended Activation and Blocking of
Non-Cooperative Rules Can Go 
Beyond Turing

Proof Idea:

Consider a system simulating a register
machine in a deterministic way. When the
computation stops, a rule activation is sent
back in time to activate a rule in the first
step indicating that the computation ended.



Thank You very much!

... and please let‘s meet
in the seminar room now

for some final drink!


