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ABSTRACT
The output size problem, for a string-to-tree transducer, is to determine the asymptotic
behavior of the function describing the maximum size of output trees, with respect to
the length of input strings. We show that the problem to determine, for a given regular
expression, the worst-case matching time of a backtracking regular expression matcher,
can be reduced to the output size problem. The latter can, in turn, be solved by determining the degree of ambiguity of a non-deterministic finite automaton.
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1. Introduction
The complexity of determining the asymptotic behavior of the maximum output size
for trees produced by a given top-down tree transducer, as a function of the size of
input trees, was initially studied in [5]. It was shown that the exponential output
size problem is NL-complete for total top-down tree transducers, and DEXPTIMEcomplete for top-down tree transducers in general. Naturally, this problem asks
whether the size of the output trees grows exponentially in the size of the input
trees. We investigate the output size problem for string-to-tree transducers, and consider in particular the complexity of determining the degree of the polynomial, in
cases where the maximum output size is polynomial in the size of input strings.
The motivation for this research is provided by the observation that the problem
of determining the worst-case matching time of a backtracking regular expression
matcher [2, 3] in terms of the length of the input string, can be reduced to an output

