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Church’s simple type theory (or simply typed lambda calculus) is the main foundational language
for describing type systems for programming languages. Polymorphic type systems [3] and depen-
dent type systems [6] both build on the foundation of simple type theory. Traditionally [4], simple
type theory is described as a relation on preterms together with an operational semantics given
as a binary relation on preterms. Typing and operational semantics are usually related through
preservation: if a term has type A and is related to another term by the operational semantics,
then this new term also has type A.

Algebraic descriptions of type theory [2] were recently back-ported to simple type theory
using the term simply typed category with families (CwF) [1]. In an algebraic description, there
are only well-typed terms which are quotiented by definitional equality, hence type preservation is
trivial. In this work we investigate an alternative description of simple type theory, which does not
build on a category naturally giving rise to parallel substitutions, but on single weakenings and
single substitutions. In our calculus, parallel substitutions are not even mentioned. Our calculus is
close to the usual informally written syntax of simple type theory. The main substitution operator
takes terms ¢t : Tm(I'> B ++A)A, and v : TmI'B and results in a substituted term ¢[T',u, A] :
Tm(I'++A)A where the ++ operator concatenates contexts.

Compared to simply typed CwFs, our calculus has fewer operators (four fewer as we
don’t need to talk about parallel substitutions) but six more equations (as we need to describe
interactions of single substitutions and weakenings). Contextual CwFs have the property that
every context is built out of a finite number of types. We show that models of our calculus are
equivalent to contextual simply typed CwF's with a base type and function space. We expect that
our calculus is close to calculi with only normal forms such as hereditary substitutions [5]. We plan
to investigate its generalisation to dependent types, obtaining a telescopic variant of CwF's.
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