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Abstract. Relational interpretations of type systems are a useful tool
for establishing properties of programming languages. For languages with
recursive types the existence of a relational interpretation is often diffi-
cult to establish. The most well-known approach is to pass to a domain-
theoretic model of the language, using the structure of the domain to
define a suitable system of relations. Here we study the construction of
relational interpretations for an ML-like language with recursive func-
tions and recursive types in a purely operational setting. The construc-
tion is an adaptation of results of Pitts on relational properties of do-
mains to an operational setting, making use of techniques introduced by
Mason, Smith, and Talcott for proving operational equivalence of expres-
sions. To illustrate the method we give a relational proof of correctness
of the continuation-passing transformation used in some compilers for
functional languages.

1 Introduction

The interpretation of types as relations is a fundamental technique in the study
of type systems (see, for example, Mitchell’s survey [18] and monograph [19]
for examples and references to the literature). The general idea is to associate
to each type a relation over a suitable value space in such a way that well-
typed terms are related appropriately by the interpretation. The construction
of relational interpretations of type systems often raises interesting technical
problems. For example, Girard’s proof of strong normalization for the second-
order A-calculus [10] may be understood as a relational interpretation for a type
system with impredicative type quantification.

In this paper we are concerned with the construction of relational interpre-
tations for an ML-like language £ with recursive functions and one recursive
type. The operational semantics of the language specifies an “eager” or “call-by-
value” evaluation strategy, as in Standard ML [17]. We make no restrictions on
the occurrence of the recursively-defined type in its definition — both positive
and negative occurrences are permitted. This complicates the construction of a
relational interpretation of the language.

The usual approach is to pass to a specific model (for example, a domain-
theoretic model such as Scott’s Do) and to exploit the structure of the model to



































































































