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Tissue-like P Systems with String 
Objects (stP systems)

Components of a basic model:

 A (directed) graph, where the nodes, called the cells
contain multisets of strings over an alphabet of 
objects.

 Each cell is associated with a finite set of multiset
rewriting rules (evolution rules, communication rules).

 The system may interact with a multiset of objects, 
called the environment.
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Tissue-like P systems

4See: The Oxford Handbook of Membrane 
Computing. Chapter 9. F.Bernardini,  M. Gheorghe,



Tissue-like P Systems with String 
Objects

The P system has an initial configuration: the collection of 
initial multisets in the cells.

It functions with changing its configurations: 

a configuration change consists of a rewriting step and/or

communication. 

The rewriting step is performed in some mode

(maximally parallel, sequential, minimal, etc mode).

Communication is performed according to some communication

protocol.
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Communication

In string-object case, communication is usually based on
qualitative conditions (for example, context 
conditions).

An interesting problem is, how large computational
power can be obtained if we consider the lengths of 
the strings as base of  communication.

(No contextual information is used)
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Length-Based Communication 

7



Length-Based Communication -
Example 
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Length-Based Communication 
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Length-Based Communication -
Question
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Length-Based Communication 
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Length-Based Communication -
continued

Type 3:

Every string is the object of the application of one rule.

If ρi is +, then (a copy of) those strings where the new string is longer than
the original word (leaves) leave to every neighbouring cell.

If ρi is -, then (a copy of) those strings where the new string is shorter
than the original word (leaves) leave to every neighbouring cell.

If ρi is =, then (a copy of) those strings where the new string is of the same
length as the original word (leaves) leave to every neighbouring cell.
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Length-Based Communication -
continued 

Type 3:

Question:

What about the computational power of stP systems

of type 3?

Conjecture: if the stP system is with point mutation rules, 
than these constructs are as powerful as the register
machines.
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Register Machine
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Length-based Communication

Type 3:

Cell (q,r)
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Open Problems

How large computational power can be obtained with
particular variants of these stP systems with length-
based communication?

How can these systems used in problem solving?  
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