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ABSTRACT
A sweeping automaton is a two-way deterministic finite automaton which makes turns
only at the endmarkers. Sipser [12] has proved that one—way nondeterministic finite
automata can be exponentially more succinct in sizes than sweeping automata. In this
paper, we propose a technique based on the work in [6] for establishing lower bounds
on the size of sweeping automata. We show that Sipser’s technique is a special case of
our method. In addition, we prove two lower bound results with the new technique.
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1. Introduction

The simplest machine model for denoting regular languages is the one—way determin-
istic finite automaton (DFA). It is well known that the use of nondeterminism and
twqway movements of the tape head would not change the class of languages denoted.
Tradeoffs in the succinctness of different machine models for denoting the same

languages were studied in a number of research papers. Meyer and Fischer [7] showed
that for each positive n, there is an n—state nondeterministic finite automaton (NFA)
such that the corresponding smallest equivalent DFAs have 2” states. The same result
was also obtained by Moore [9] using a different family of NFAs.
Sakoda and Sipser [10] raised an open question regarding the tradeoff in the suc-

cinctness between two-way nondeterministic finite automata (2NFA) and two—way
deterministic finite automata (2DFA). Specifically, they asked whether there exists a
polynomial p such that for every n—state 2NFA there is an equivalent p(n)-state 2DFA.

A partial negative answer has been provided by Sipser in [12]. Sweeping automaton
is introduced as a restricted model of 2DFA which can reverse the direction of the
reading head only at the endmarkers on the two sides of the input. In Section 2,
we give the formal definitions of 2DFA and sweeping automaton. We say that a
sweeping automaton is degenerate if the automaton has no left-moving transitions.
Thus, a degenerate sweeping automaton is limited to make only one sweep on the
input from left to right. That is, a degenerate sweeping automaton is the same as an


