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Recursion Removal from Recursive Programs
with One Descent Function

YUUSUKE ICHIKAWA, ! MASAHIRO MATSUYA,? ZENJIRO KONISHI3
and YOSHIHIKO FUTAMURA®4

Recursive programs are often easier to write and read than iterative ones, but in ex-
ecuting on computers, they require procedure calls and stack operations. This causes
problems in program optimizations concerning inline coding and the locality of data ref-
erences. Therefore, recursion removal methods, transforming a given recursive program
into iterative one without using stack and increasing amount of computation time, have
been studied since 1970’s. In 1998, we proposed recursion removal methods for a linear
recursive program which essentially includes only one recursive call in its body. In this
paper, we extend the method to deal with non-linear recursive programs with one de-
scent function. Here the recursive program with one descent function refers to the form
of f(z) = if p(z) then b(x) else a(c(z), f(d(x)), f(d%(x)),..., f(d™(x))). At first, we define
cumulative functions for recursive program with one descent function and show their exam-
ples. Next, we propose a recursion removal method based on our new cumulative functions.
Using cumulative functions, we also show a method to produce a closed-form solution from a
given recursive program when it has the solution.
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