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Abstract

The standard approach to creating type systems is to start with a wishlist of inference rules and just
hope that combining them does not break anything. Unsurprisingly, this often results in systems that are
not even consistent, thus failing the most basic requirement of a logical system to be of any use or interest
in mathematics. This is true not only of the early systems originally constructed by people such as Church,
Curry and Martin-Löf (see [KR35], [Coq94] and [Hur95]) but right up to the more modern type systems
underlying proof assistants such as Rocq and Lean (see [Car24]).

Even type systems created in this way that happen to be consistent often lack any simple semantics.
Attempts to give semantics to such systems, particularly those based on dependent types, usually result in
sophisticated interpretations that can not even be applied to terms in isolation. Rather, terms can only be
interpreted as part of specific judgements with complicated rules changing the interpretation of the term
based on the context of the judgement in question.

These issues are no doubt why type theory has had a limited impact upon mainstream mathematics and
why classical systems like first order logic and ZFC in particular have remained the gold standard for over
a century now, at least when it comes to systems that could realistically be viewed as a foundation for all
mathematics. While type theorists tend to rail against this dominance of ZFC and insist that type theory
is diametrically opposed to set theory, we aim to demonstrate in this talk that this need not be the case by
outlining some simple dependent type systems with rigorous set theoretic semantics.

To do this we follow [Bic25] and approach dependent type systems in a more classical way, starting with
the semantics on which we then base the syntactic system. Specifically, we first show how to interpret terms
and the typing statements they form in an elementary but precise set theoretic way. A model for a collection
of statements is then just an interpretation in which all those statements are valid. A semantic judgement
Γ ⊨ X then indicates that every model for all the statements in Γ is a model for the statement X. Properties
of ⊨ can then be taken as inference rules defining syntactic judgements Γ ⊢ X, resulting in logical systems
that are automatically sound and hence consistent, at least relative to ZFC.
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