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V.5. The exponentials

Already in the well-known case of lambda-calculus, there are two traditions:

- the tradition of identifying the variables, which comes from beta-conversion, when
we substitute u for all occurrences of x;

- the tradition coming from the implementation, which tries to repress or control
substitution.

The first tradition rests on safe logical grounds, whereas the second one is a kind

of bricolage with hazardous justifications.

(i) As long as linear logic was resting on quantitative ideas, the principle
(inspired on the way Krivine handled beta-conversion by restricting substitution to
headvariables, and on the fact that a term is linear in its headvariable) suggested
to use a linear ‘first-order development’, based on the identification between !A and
1+ A.'A. The operations of identification could be seen as formal derivation or
formal primitive. The interest of this approach was to propose, at the theoretical
level, to replace brutal beta-conversion by iterated linear conversions.
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Abstract

We present an extension of the lambda-calculus with differential constructions. We state and
prove some basic results (confluence, strong normalization in the typed case), and also a theorem
relating the usual Taylor series of analysis to the linear head reduction of lambda-calculus.
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Deduction rules for (intuitionistic, first-order) linear logic
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Deduction rules for (intuitionistic, first-order) linear logic
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Sweedler seantics
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Diffeve vﬂiaHnﬂ Twimg Machines
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gradient descent using Ehrhard-Regnier derivatives

initial distribution
over proofs

T solution of inductive
inference problem
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