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ABSTRACT
We introduce and investigate nondeterministic finite automata with the additional abil—
ity to apply the hairpin inversion operation to the remaining part of the input. Three
different modes of hairpin operations, namely left—most hairpin, general hairpin, and
right-most hairpin are considered. We show that these operations do not increase the
computation power, when the number of operations is bounded by a constant. An
unbounded number of these operations leads to language families that are properly
contained in the family of context~sensitive languages and are supersets of the family
of regular languages. Moreover, we show that in most cases we obtain incomparability
results for the language families under consideration. Finally, we prove that the lan—
guage families accepted by the variants of hairpin finite automata are not closed under
standard operations of formal language theory as, for example, intersection, comple—
mentation, concatenation, homomorphism, and inverse homomorphism.
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1. Introduction

Since the origin of life it evolves by replication (and mutation) of DNA or RNA,but
it was not until one and a half decade ago that DNA computing, or more generally
computing with molecules, was discovered for solving problems in computer science.
For instance, in [1] it was shown how to solve the NP—complete Hamiltonian Path
Problem with tools from molecular biology. As it turned out not only computer
science, but also biology, gained profit from these developments. For instance, in a

1This paper is a completely revised and expanded version of a paper presented at the 11 Inter—
national Conference Developments in Language Theory (DLT) held in Turku, Finland, July 3—6,
2007.


