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In classical ballet...

Uniformity of movement, different individuals.



... and in logical frameworks!



Linear logic LL [Girard]

LL

LK LJ

duality calculability

modality

? !

I ... emphasizes the role of formulas as resources, while classical
logic: emphasizes truth and intuitionistic logic: emphasizes
proof.

I ... has a way of representing both the needs of intuitionism
and the elegance of classical logic: negation is involutive,
sequents are symmetric, connectives are inter-definable,
models are simple.

I ... is resource conscious: specification of states.

I ... captures several notions of dualities.
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Main idea [Dale & me]
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Mechanized in Coq [Carlos & Bruno & Amy]
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Properties: harmony [Dickhoff, Dowek]

Insufficient connectives: no cut-elimination.

?R : dF ? Ge⊥ ⊗ dF eOdGe ? L : bF ? Gc⊥ ⊗ bF cObGc

Excessive connectives: no identity expansion.

•R : dF • Ge⊥ ⊗ dF e& dGe • L : bF • Gc⊥ ⊗ bF c

Harmonious connectives: cut-elimination+identity expansion

‖

(cut+init) coherence



Open problems

What about

I formalization of insufficient and excessive connectives;

I application to Quantum computing;

I what happens when cut-elimination does not hold?

I analytic cuts.
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G//k Γ, ?iF
?i t

G//Γ//i F

G//Γ, ?iF
?id

Plus
C : !iB −◦ !iB ⊗ !iB and W : !iB −◦ 1



Uniformity [Björn & Carlos & me]

1. LL: I = {i} and {4,T,C,W} ∈ i .

2. LL with bounded exponentials (LLb): I = {i} and {4,T} ∈ i .

3. Affine LL (LLa): I = {i} and {4,T,W} ∈ i and every formula
is question-marked.

4. Elementary LL: I = {i} and {D,C,W} ∈ i [Guerrini et al].

5. easy to handle LLL;

6. SELL with signature 〈I ,4,U〉: {T, 4,C,W} ∈ i if i ∈ U and
{T, 4} ∈ i otherwise.
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OL LL

G//Γ //i F

G//Γ, !iF
!i d2F e⊥ ⊗ !idF e

init-coherence:
` init; · ⇑ Bb| ? |cOBd| ? |e

Theorem:

ML init-coherence implies OL identity expansion.

init + cut = harmony ; mechanized in Coq [Carlos & Bruno]



Thanks!!!

,
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