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In classical ballet...

Uniformity of movement, different individuals.



.. and in logical frameworks!
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duality (\LL/> calculability
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emphasizes the role of formulas as resources, while classical
logic: emphasizes truth and intuitionistic logic: emphasizes
proof.

... 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.

is resource conscious: specification of states.

captures several notions of dualities.
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Properties: cut-elimination

ML clause for OL cut:

MMEALF Ty, FEAS
M,MoF AL A,

cut ~ cut: [F|®[F]
ML left/right clauses for OL connective *:
[x(F)J* @Blx] and  [«(F)]" ®B[«]

Cut-coherence:

- cut; - B] | LoB[+ |1

Theorem: ML cut-coherence implies OL cut-elimination.
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Dualities!

[<(F)] & [+(F)]

I
B| x| ® B[ «]

y
Bl ] ®B[x],B|* | oB[+]"

Mechanized in Coq [Carlos & Bruno & Amy]
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Properties: identity expansion

ML clause for OL initial axiom:
LEFFA ™M~  init: [FIUg[F]H

ML left/right clauses for OL connective *:

[<(F)J- @Bl«] and  [«(F)]' ®B[*]
Init-coherence:

Finit; - f Bl x |®B[ ]

Theorem: ML init-coherence implies OL identity expansion.
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Properties: harmony [Dickhoff, Dowek]

Insufficient connectives: no cut-elimination.

*R:[FxG*@[F]®[G] +L:|F*G|t®|F|®|G]

Excessive connectives: no identity expansion.

eR:[FeGl* ®[F]&[G] eL:|FeG|*®|F]

Harmonious connectives: cut-elimination—+identity expansion

(cut+init) coherence



Open problems

What about
» formalization of insufficient and excessive connectives;
» application to Quantum computing;
» what happens when cut-elimination does not hold?

» analytic cuts.
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Sequent systems and modalities

K: l'(A—B)—o(I'A—I'B)

GITJF . GIT)F.A
GIT.F " G A

7 (i <))
How about
4: VA VA T:1VA—oA and D: 'A—o?7A
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C:'Bol'B®!"B and W: !'B—o1l



Uniformity [Bjorn & Carlos & me]

1. LL: /= {i} and {4, T,C,W} € /.

2. LL with bounded exponentials (LLp): / = {i} and {4, T} € i.

3. Affine LL (LL,): 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 (/, <, U): {T,4,C,W} €jifiec U and
{T,4} € i otherwise.
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Harmony [Carlos & Bruno & me]

GIT ) F |

GrUF | [OF1*- ® 1[F]
= o> =7
oL LL

init-coherence:
Finit; - f Bl x |®B[ x|

Theorem:

ML init-coherence implies OL identity expansion.

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



Thanks!!!
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