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ABSTRACT
We investigate the descriptional complexity of the subregular language classes of
(strongly) bounded regular languages. In the first part, we study the costs for the
determinization of nondeterministic finite automata accepting bounded and strongly
bounded regular languages. In both cases the upper bound for the costs is larger than
the costs for determinizing unary regular languages, but lower than the costs for de-
terminizing arbitrary regular languages. In the second part, we study for (strongly)
bounded languages the deterministic operational state complexity of the Boolean op-
erations as well as the operations reversal, concatenation, and iteration. We present
upper and lower bounds, where the lower bounds are obtained for automata with fixed
alphabet size. Finally, we consider as a “worst-case scenario” deterministic finite au-
tomata having non-fixed alphabet sizes and present upper and lower bounds for this
setting. For the proof of the lower bounds we develop a tool that exploits the num-
ber of different colorings of cycles occurring in deterministic finite automata accepting
bounded languages. One application of this tool shows that the upper bound for iter-
ation is tight.
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1. Introduction

Descriptional complexity is an area of theoretical computer science in which one of the
main questions is how succinctly a formal language can be described by a formalism
in comparison with other formalisms. A fundamental result is the exponential trade-
off between nondeterministic (NFA) and deterministic finite automata (DFA) [20]. A
further exponential trade-off is known to exist between unambiguous and deterministic
finite automata, whereas the trade-offs between alternating and deterministic finite
automata [18] as well as between deterministic pushdown automata and deterministic
finite automata [25] are bounded by doubly-exponential functions.

The question of whether the costs for determinization remain exponential even for
subclasses of the regular languages, called subregular language classes, has been stud-


