
Syntax and Semantics of QPL
Matteo Capucci - ARIA seminar
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Why

Generally speaking, a ‘soft logic’ which can be used to deal with 
approximate/probabilistic/quantititative notions of evidence/truth can be used for 
pretty much anything:

1. probabilistic programming & checking
2. NN verification
3. approximate reasoning
4. interpretability
5. probability theory (the ‘original’ QPL)



How

1. Use the reals as truth values
2. Bootstrap syntax & semantics together
3. Work parametric on ‘hardness’ and recover classical reasoning in the limit

What

1. A propositional BI-like logic extending Polynomial Lawvere logic of Bacci et al.
2. A ‘structured sequent calculus’ graded by hardness
3. A categorical semantics in locally graded enriched posets of measurable 

functions
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The multiplicative reals
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We’d like quantifiers to be integrals, hence we’d like predicates to be measurable 
functions.

We aim to define an hyperdoctrine so that p-means are suitable adjoints…

QPL: intended semantics
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