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                    Abstract
We formulate a Curry-typed logic with fine-grained intensionality within Turner’s typed predicate logic. This allows for an elegant presentation of a theory that corresponds to Fox and Lappin’s property theory with curry typing, but without the need for a federation of languages. We then consider how the fine-grained intensionality of this theory can be given an operational interpretation. This interpretation suggests itself as expressions in the theory can be viewed as terms in the untyped lambda-calculus, which provides a model of computation.
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                    Notes
	See Fox and Lappin (2005), Chap. 5 for discussion of the paradoxes.


	As we shall see, the interpretation of intensionality with the untyped \(\lambda \)-calculus is consistent with an operational interpretation of intensionality.


	Among other things, this formalisation of PTCT shows how the presentation of the theory need not be bound to an explicit interpretation of intensional terms as \(\lambda \)-terms in the logic.


	In the original presentation, the language of wffs was expressed in conventional logical syntax. The language of intensions then had to be distinguished from this.


	Elsewhere, “Typed Predicate Logic” is sometimes used to refer to constructive theories such as Martin-Löf (1984)’s Type Theory (MLTT). This is not the use intended here.


	In earlier presentations of PTCT (Fox and Lappin 2005, 2010) we used \(\mathsf {Prop}\) to represent the type corresponding to PTCT propositions. Here, \(\mathsf {Prop}\) has already been invoked to represent a judgement in TPL. For this reason, we use \(\pi \) for the type of PTCT propositions.


	Here the sequents can involve just that part of the context \(\Gamma \) that concerns type judgements. This could be made explicit if we wished to demonstrate that particular syntactic judgements are independent of their logical behaviour.


	The logical paradoxes of self-application are avoided because of the typed equality/identity relation, typed quantification, and the absence of a universal type and “free-floating” type judgements within the language of PTCT propositions. There are other ways the hierarchy of types could be formulated. For example, we could characterise \(\Lambda \) as a type of types which includes \(\tau \). That is, if \(T:\tau \), then \(T:\Lambda \).


	If we were to remove \(\sigma \) from the theory, then we would need to amend the rules so that \(B\) and \(\pi \) where made members of \(\tau \) directly, rather than via their membership of \(\sigma \).


	We define identity in PTCT in terms of \(\lambda \)-identity, although this is not essential.


	If we were also to add pairings and projections to PTCT, we could “uncurry” this type, and represent it as \(\Pi X\cdot (X,X)\Rightarrow X\).


	
Fox et al. (2002); Fox and Lappin (2005); Pollard (2008) construct higher-order hyperintensional semantic systems using an extended version of Church’s SST and a prelattice of propositions in which the entailment relation is a preorder.


	See Fox and Lappin (2005) for a discussion of inscriptionalist theories of intentionality.


	See Pereira and Shieber (1987) for an explanation of Definite Clause Grammars. The DCG in (7) is from Gazdar and Mellish (1989). Matthew Purver and Shalom Lappin constructed the DCG in (8) as a Prolog programming exercise for a computational linguistics course that Shalom Lappin gave in the Computer Science Department at King’s College London in 2002.


	See Martin-Löf (1984) for a type theory in which propositions are characterised as proofs in a formal system.


	
Duží et al. (2010) also adopt an operational view of hyperintensionality within Tichý (1988)’s Transparent Intensional Logic (in the form of “constructions”). However, the computational details of their account are left largely unspecified. Both Muskens (2005) and Duží et al. (2010) regard their respective proposals as working out Frege (1892)’s idea that a sense is a rule for identifying the denotation of an expression.


	
Fox and Lappin (2005) point out that Thomason’s logic is problematic because it does not characterize the algebraic structure of the domain of propositions. It does not offer a proof theory that defines entailment for propositions, and so it leaves the relation between intentional identity and extensional equivalence crucially under determined.


	
Fox et al. (2002); Fox and Lappin (2005); Pollard (2008) adopt a similar view for the fine-grained higher-order logics that they construct. They define worlds as untrafilters in the prelattice of propositions, and they take the truth of a proposition, relative to a world, to be its membership in such an ultrafilter. As entailment in the prelattice is defined by a preorder, distinct propositions can belong to the same set of ultrafilters.


	We are using Moschovakis’ notation here.
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