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Inference on a system with both quantum and classical data

Given a system, what is the probability of obtaining a certain measurement?

Q Preparation of the entangled q, and o
X = Flipacoin
Alice = Measure on q, parameterized by the value of X

Pr(a,b|z,y) = Pr(a, b, z,y)/ Pr(z,y)

What is Pr(Alice =0, Bob=0 [ X = head, Y = tail)?

11 12

No signaling (conditional independ )
the probability that Alice obtains a particular outcome “a”

Bob's setting, i.e. the value of y

is independent of



LINEAR LOGIC

Proof-nets / ! A-calculus

CbV M-calculus
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Resources

* Webpage: https://www.irif.fr/~faggian/MPRI/
* Lecture Notes (by A. Middeldorp, O. Laurent)

* Handbook of Linear Logic (drafty, but readable)

CbN A-calculus
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« Linear Logic, its syntax & dynamics

Focus on 2 key aspects of LL:

» a dynamic, interactive view on computation, centered on how the
computation is performed, rather than the input-output behavior

» takes into account the amount of resources needed to produce an output,
yielding to quantitative approaches to types and semantics

* Theoretical tools to study the operational properties of a system:
»  Rewrite Theory (rewriting=abstract form of program execution)

* Bridging between lambda-calculus and functional programming:
»  Call-by-Value and Call-by Name, weak and lazy calculi.

* Openings on current research (LL is an active research area!):
» probabilistic programming and Bayesian learning
» Bayesian proof-nets (and quantum ones)

(Internships possible on proof-theoretical & operational aspects of
» Bayesian (probabilistic) inference/programs

» Quantum inference/programs
» Tensor networks
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Practical modalities

* 5lectures:
17/09/25, 24/09/25, 1/10/25, 08/10/25, 15/10/25

 Grading: ? ?

»Regular sho ercises

»Regular short in-class exercises, some homework
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