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Preface

This monograph is an attempt to provide some useful mathematical
foundations for the design of interpreters for functional programming
languages such as LISP. These languages are often described by sets
of equations. One way to attack the problem of interpreting is to
study ways of using equations to compute simple output expressions
from input expressions. Such computations are studied here in terms
of an abstract formalism called a Subtree Replacement System. With
the hints given in Example 17 and Appendix A, a good programmer should
be able to design efficient implementations of the abstract computa-
tions in a pointer manipulation system with garbage collection, and
all of the mathematical results are intended to give useful informa-
tion on the correctness, termination and efficiency properties of such

implementations.

The simplest way to intuitively understand the meanings of equa-
tions and the relationship of computations to the equations on which
they are based is through the traditional logic of equations present-
ed in Chapter II, Sections 1-3. For readers who prefer the more recent
logic based on the work of Dana Scott, which involves notions of con-
tinuity and fixpoints in partially ordered domains, and for those who
wish to compare the Subtree Replacement System approach to the recent
literature on recursive equations, special sections marked with a star
(*¥) are provided to sketch the relationship of continuous logic to
this monograph. The starred sections are intended only as a brief out-
line of this relationship, and proofs given in these sections are de-
liberately sketchy. Readers without a special interest in continuous
logic may omit the starred sections with no loss of continuity.
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