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A Termination Condition for Partial Evaluation of Recursive Program

LITONG SONG, YOSHIHIKO FUTAMURAf and ROBERT GLUCK't

In this paper, we present a new termination condition called recursion condition method
(RCM) to ensure the termination of specialization. Just like existing termination conditions
which we call as actual parameter method or APM, RCM is also a termination condition based
on well-quasi ordering using homeomorphic embedding. Compared with using the actual pa-
rameters of functions or procedures in APM, the recursion conditions invoking recursive calls
are used in RCM. If APM and RCM are used respectively in the specialization of a program,
the residual programs may be different for the different termination timing of the two termina-
tion conditions. Which termination condition makes specialization terminate earlier or later
differs according to source program. However, because RCM uses the recursion conditions
containing semantic information of a source program to some extent, it can often produce
more efficient residual programs than APM does. Furthermore, we can combine RCM with
APM into a new termination condition called combined method or CM. Only if the termi-
nation conditions of RCM and APM are satisfied simultaneously, the termination condition
of CM is satisfied, so CM will not allow specialization process to terminate earlier than both
RCM and APM.
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