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1 Introduction

Gilles Dowek visited Carnegie Mellon University in 1992, at which point I was working on an
implementation of the LF Logical Framework [Harper et al., 1993], including type checking and logic
programming [Pfenning, 1989]. I had been going under the assumption that type inference would
be undecidable, and my implementation reduced it to higher-order unification. However, I did not
have a proof, so Gilles set out to investigate. Surprisingly, he managed to prove undecidability via a
reduction from the Post Correspondence Problem rather than from higher-order unification [Dowek,
1993].

Logical frameworks remained a research interest for Gilles throughout his career and we had an
opportunity a few years later to collaborate (also with Thérèse Hardin and Claude Kirchner) on
an algorithm for higher-order pattern unification [Miller, 1991] using explicit substitutions [Dowek
et al., 1996]. This algorithm was one of the cornerstones of the subsequent implementation of the
Twelf metalogical framework [Pfenning and Schürmann, 1999].

2 Judgments as Types of Proofs

A logical framework is defined by an underlying type theory and a representation methodology. It
is the latter that distinguishes logical frameworks like LF [Harper et al., 1993] and λProlog [Miller
and Nadathur, 2012] from systems for general mathematical reasoning. For LF, the first principle
is that judgments are represented as types [Martin-Löf, 1996], and proofs are represented as terms.
This reduces proof checking for an object logic to type checking in the logical framework.

An important part of the LF methodology is that representations are compositional in the
structure of propositions and the structure of proofs. This leads to a second principle, namely
that hypothetical judgments are represented as parametric functions. We can turn this around to
take as a definition of a hypothetical judgment that its meaning is given by substitution. We will
consider various inference systems defining logics and see to which extent the notion of hypothetical
judgment is adequate, where it falls short, and how it might be repaired. One of the most important
generalization is that of a linear hypothetical judgment which gives more fine-grained control over
uses of hypotheses, and which is internalized by parametric linear functions. The examples illustrate
how logical frameworks can be used as a normative tool to assess inference systems somewhat
independently of the logic they define.

Gilles recognized early on that one of the fundamental limitations of systems like LF is that the
underlying equality (that is, βη-equivalence of terms in λΠ) is fixed once and for all. This leads to
indirect or cumbersome encodings for systems that have their own and distinct notion of equality.
His answer was the framework Dedukti based on the λΠ calculus modulo a theory [Assaf et al.,
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2023]. I will only briefly touch upon Dedukti and its representation methodology and hope others
will take the opportunity of this workshop to talk about it in more detail.
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