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Procedures for basic operations in membrane computing

Takeshi Tateishi, Akihiro Fujiwara
Faculty of Computer Science and Systems Engineering, Kyushu Institute of Technology

Abstract: Recently, membrane computing has considerable attention as one of new paradigms of computations.
In this paper, we propose three procedures, which are for logic operations, addition and sorting, in membrane
computing. We first propose two procedures for logic operations in the membrane computing. The first procedure
computes logic operations that has two inputs and one output in O(1) steps using O(1) objects, and the second
procedure computes AND, OR, and EXOR for n boolean inputs, and works in O(1) steps using O(n) objects.
We next propose a procedure for an addition in membrane computing. The procedure computes the addition of
two binary numbers of m bits in O(1) steps using (m) objects. We finally we propose a procedure for sorting in
membrane computing. We propose a sub-procedure for a compare-and-exchange operation of two bianary numbers
of m bits. The sub-procedure works in O(1) steps using O(m) objects. Then, we propose a procedure for sorting
using the sub-procedure. The procedure is based on an idea of the odd-even transposition sort, and executes sorting
of n binary numbers of m bits in O(n) steps using O(mn) objects.
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