
Journal of Automata, Languages and Combinatorics 9 (2004) 2/3, 257—267
© Otto—von—Guericke—Universitat Magdeburg

EFFICIENT SIMULATION OF NONDETERMINISTIC
WEIGHTED FINITE AUTOMATA 1 2

MARK G. ERAMIAN
Department of Computer Science, The University of Saskatchewan

57 Campus Drive, Saskatoon, Saskatchewan, Canada
e-mail: eramian©cs.usask .ca

ABSTRACT
Simulation of nondeterministic automata is often required in algorithms for string
matching and image compression. We give three algorithms for NWFA simulation
and compare them with known methods. When we consider the problem of computing
the acceptance weight of all words of a given finite length, we find that the best of
the three algorithms is comparable with a recursive version of a known sparse matrix
based algorithm with respect to time, but offers an implementation with simpler data
structures.
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1. Introduction

We are motivated to find efficient ways to simulate nondeterministic weighted finite
automata (NWFA)by the need to decompress greyscale images that have been com-
pressed as large NWFA [9]. This requires the computation of the weight with which
all finite words of a given finite length n are accepted by a weighted finite automaton.
We refer to this as the all-words of length n problem, or more simply, the all words
problem.

Nondeterministic automata are also commonly used in algorithms solving such
problems as string matching [7, 12] and modeling physical particles [3]. Naturally,
nondeterminism makes implementation of such algorithms difficult. One must either
determinize the automaton to be simulated and use an algorithm for deterministic
automata, or use an algorithm that directly simulates nondeterministic automata.
Somewell known software packages that provide libraries forcommon operations on

nondeterministic finite automata have largely chosen the latter method (ifthey have
addressed the implementation of nondeterministic automata at all). The AMORE
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