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Termination is well-known to be one of the important aspects of program cor-
rectness. Logic programming provides a framework with a strong theoretical
basis for tackling this problem. However, due to the declarative formulation
of programs, the danger of non-termination may increase. As a result, termina-
tion analysis received considerable attention in logic programming. Recently, the
study of termination of numerical programs led to the emerging of the adorn-
ing technique [7]. This technique implements the well-known “divide et impera”
strategy by distinguishing between different subsets of values for variables, and
deriving termination proofs based on these subsets. In this paper we generalise
this technique and discuss its applicability to the domain of terms (the Herbrand
domain).

A set of adornments is derived from the program itself. As a basis for a
set of adornments one can use types [1], sets of integers [7]. Given a program
and a set of adornments, the program can be transformed such that a predicate
pa in the transformed program P a is called if and only if the corresponding
predicate p is called in the original program P and the arguments of the call are
in the segment a. One can show that under certain conditions this transformation
preserves termination. In this way (implicit) information on the domain is made
explicit in the transformed program. It should be observed, that instead of one
level mapping required for P that is supposed to decrease along all possible
computations, in order to prove termination of P a one can find a number of
potentially less sophisticated different level mappings for each one of the “cases”.
In the examples we have considered, such level-mappings can be constructed
automatically, and thus, they play a key role in automation of the approach. It
should be noted that the transformation we performed can be seen as a form of
multiple specialisation [8]. After the transformation step is performed, existing
termination analysers can be applied to infer termination of the transformed
program. Since the transformation above preserved termination, termination of
the original program is implied as well.

The contributions of this work are twofold. First of all, it leads us to an
entirely new understanding of the relationship between partial deduction and
termination analysis. While so far termination has been brought together with
partial deduction only in the context of terminating the deduction process [2,
5], i.e., of using termination analysis techniques for program specialisation, we
suggest a complementary approach of using program specialisation techniques
for termination analysis. On a practical note, this relationship implies that tools
like ECCE [4] or Mixtus [6] can be used to generate specialised programs to be
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fed to termination analysers. Alternatively, one can design specialisation tech-
niques specifically for termination analysis. Our adornments methodology can
be considered as an example of such technique. The main advantage of our
results is the uniform approach to different kinds of computations: numerical
(integer and floating-point) and symbolic (unification-based and interargument
relations-based).

The practical importance of the transformation can be illustrated by observ-
ing that for such examples as dist [3], none of the termination analysers available
is powerful enough to prove termination of the original program, while all of them
succeed in proving termination of the transformed one.
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