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1 Introduction

1.1. The system AA. The typed lambda calculus AA was defined in an
earlier paper [2], also briefly discussed in [4], section 3. The present paper
will deal essentially with the same system. The new version has exactly the
same set of correct terms but allows a few more reductions. This has the
effect of narrowing the gap between the definition of correctness and efficient
correctness-checking algorithms.

It is not necessary to read [2] in order to understand the present paper. The
material will be presented here independently. We only refer to [2] (section
6) for the reason why AA is to be preferred over other systems as a basic
structure underlying Automath-like languages.

In the next sub-sections we use the notation explained in section 2.1 and
some further terminology explained later in this paper.

1.2. The essence of AA. The essential difference between AA and systems
like Nederpelt’s A (see [6]) lies in the matter of correctness of applicators. In
the usual systems the correctness of a term ()¢, requires in the first place that
both t; and t; are correct. In AA the correctness of ¢; is not required. Whether
t; is accepted here, depends on what we have for t;. This dependence is
connected to the usage of applicator-abstractor pairs for the role of definitions
in a mathematical language (see [2], section 6.4).

Another feature of AA, connected to elimination of definitions in a mathe-
matical text, is the idea to split A-reduction into a number of local reductions
plus one final AT-removal: the removal of an applicator-abstractor pair in the
case that nothing refers to it any more. In a mathematical text the elimina-
tion of a definition at a certain place is a local affair too, since it does not
involve the elimination of the definition at all other places. And AT-removal
corresponds to discarding a definition that is nowhere used.

Nederpelt had also n-reduction in his system A. We shall not consider that
in this paper, although it would not be very hard to add it.

Finally AA is what we may call a pure lambda calculus in the sense that
both application and abstraction commute with typing (cf. [4], section 1).
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