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Università di Padova
Dipartimento di Ingegneria dell’Informazione
via Gradenigo 6B - 35131 Padova - Italy

Abstract
1D Boolean Control Networks (BCN’s), and in particular 1D Boolean Networks (BN’s), have recently witnessed a large
interest as effective tools for investigating a number of biological phaenomena and technological models, whose variables
display a finite number of operation levels.
The purpose of this paper is to discuss some problems that arise when an extension of 1D BCN theory to a 2D
environment is endeavored. 2D BCN’s are 2D systems whose (local) states x(i, j), inputs u(i, j) and outputs y(i, j), i, j ∈ Z
take values in three finite alphabets X, U and Y, and update according to the following equations
x(i + 1, j + 1) = f (x(i, j + 1), x(i + 1, j), u(i, j + 1), u(i + 1, j))
y(i, j) = h(x(i, j)

(1)
(2)

Here f : X × X × U × U → X and h : X → Y are arbitrary maps.
In particular, when the state dynamics (1) is autonomous, we are faced with a 2D BN. The global states χν =
{x(i, i + ν), i ∈ Z} can be viewed as shift spaces over the local state alphabet X and the evolution map
φ : χν → χν+1

(3)

is the sliding block code induced by the 2-block map x(i + 1, j + 1) = f (x(i, j + 1), x(i + 1, j)). Asymptotic stability, i.e.
the convergence of (3) to a unique constant sequence of local states, say χ̄ = (...0, 0, 0, ...}, in a finite number of steps and
independently of the initial global state χ0 , is discussed and related to the behavior of a series of infinitely many identical
1D BCN’s.
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