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Multi bottom-up tree transducers are an extension of bottom-up tree transducers. While bottom-up tree
transducers translate an input tree to a single output tree at any state, multi bottom-up tree transducers
can translate a subtree of an input tree to an intermediate output forest during the translation. A tree
transducer is functional if every input tree is translated to at most one output tree by the transducer. The
functionality problem for bottom-up tree transducers and its another extension, extended bottom-up tree
transducers, was shown to be decidable, but not yet for multi bottom-up tree transducers. The decidability
of the functionality problem of bottom-up tree transducers can be shown by proving that if a tree trans-
ducer is not functional, then there exists an input tree of height smaller than an upper bound such that
the transducer has two or more output trees for the input tree. The existence of such an upper bound can
be proved by using Engelfriet’s property on tree substitutions. We extend the property for restricted forest
substitutions, and then we show that there exists the upper bound of height even for linear multi bottom-up
tree transducers. This implies the decidability of functionality for the class of transducers.
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