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ABSTRACT

We study the computational power of self-assembling pushdown automata as a natural
generalization of self-assembling finite automata. The latter induce an infinite strict
hierarchy of language families dependent on the number of interface states, that prop-
erly lies within the family of context-sensitive languages and starts with the families of
regular and context-free languages. Here it turns out that the corresponding hierarchy
induced by self-assembling pushdown automata collapses to its second level. While
the first level is equal to the family of context-free languages, the next level is already
Turing complete, and thus equal to the family of recursively enumerable languages.
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1. Introduction

Originally, the study of self-assembly was motivated by biologists, since this feature
appears naturally in several ways (see, for instance, [4]). A well-studied example is the
assembly of bacteriophages, a type of virus which infects bacterial cells [1]. Formal
investigations in this field are accompanied by the development of corresponding com-
putational models which are also of great interest from an engineering point of view.
An introduction can be found in [8] where an automaton model of self-assembling sys-
tems is presented. In the field of (finite) automata theory one can roughly identify two
major lines of research on self-assembling systems: first, there are the so-called self-
modifying finite automata [5, 6, 7, 9]. In this model, modifications of the automaton
are allowed during transitions. The modifications include adding and deleting states
and transitions. A weak form of self-modifying automata has been shown to accept the
metalinear languages as well as some other families of context-free and non-context-
free languages. Less restricted variants can accept arbitrarily hard languages, even
non-recursive ones. Second, there are the so-called self-assembling finite automata [3].
There the automaton is build (assembled) on demand during its computation from a
set of modules. Starting with one piece of a finite automaton, during the computation
so-called assembling transitions are traversed that direct the assembling of another
copy of some item in a well-specified manner. Each of the modules has a set of entry
and a set of return states. These states are called interface states. An assembling


