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ABSTRACT
We consider transducers with set output, i.e., finite state machines which produce
a set of output Symbols (rather than a string of symbols) upon reading any input
symbol. When a word consisting of input symbols is read, the union of corresponding
output sets is produced. Such transducers are instrumental in some important data
classification tasks, such as multi-field packet classification. Two transducers are called
equivalent if they produce equal output upon reading any input word. In practical
data classification applications, it is important to store in memory only one transducer
of every equivalence class, in order to save memory space. This yields the need of
finding, in any equivalence class, one transducer, called canonical, which is easy to
compute, given any transducer from this class. The main result of this paper is the
construction of an algorithm which completes this task. Assuming that the input and
output alphabets are of bounded size, for a given n-state transducer T,our algorithm
finds the canonical transducer \I/(T) equivalent toT in time O(n logn). The complexity
of this algorithm is 0(n) ifT is acyclic, i. e., when the input language for T is finite.
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1. Introduction

Classical (subsequential) transducers [δ, 3, 7, 8] are finite automata which output
strings of symbols after reading every input symbol, and concatenate these strings

1A preliminary version of this paper appeared in the Proceedings of the 8th Annual Interna-
tional Conference on Computing and Combinatorics (COCOON 2002), Singapore, August 2002,
LNCS 2387.


