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Long-term Goal

Inductive Data: Coinductive Data:

oS

2 Mixed Ind-Coind Data:
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- Coq is not type safe [Giménez:1997].

- P. Selinger (2003): Some Remarks on Control Categories. Manuscript.



Bi-intuitionistic (BINT) Logic

® |ntuitionistic logic with perfect duality.

® The dual of implication is subtraction or
exclusion.

® First studied by the Cycilia Rauszer in
the 70’s.




BINT Logic and Type Theory

® Symmetric Comb. Logic: Filinski.

® Subtractive logic: Crolard.

® | ogic for Pragmatics: Bellin, and Biasi and
Aschieri.

® Nested Sequents: Rajeev Gore, Linda
Postniece & Alwen Tiu.

® | abled BINT: Pinto and Uustalu.
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Labeled BINT

LK+Subtraction:
Al,...,Aj |_Bl,...,Bk

Labeled BINT: ubtraction

ny:Ay,...,n;: AiFgmy By,...,my By
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Labeled BINT
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Labeled BINT
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Dualized Intuitionistic Logic (DIL)

® A simplification of labeled BINT.

® A new dualized syntax.

® Pushed the refl and trans rules to the
leaves.

® Removed the monotonicity rules.
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Dualized Intuitionistic Logic

Gkn<x;n
AX UNIT
G;I',pAQnI"FpAQn' G;I'Fp(p)@n

G:I'EFpAQn G;'FpB@n

G, I'-p(AAn, B)@Qn AND

GI'FpA;Qn

B
G;Fl_p(Al /\2—9 Ag)@n ANDBAR

n' & |G|, |T|
(G,n P n');IpAQn’'FpB@n’
G I'-p(A—, B)@Qn

IMP

Grn <3y n
G;'EFpA@n/ G;I'FpB@Q@n'

B
G I'Fp(A—3 B)@Qn MPDAR

G;I',pAQnt +B@n’ G;I''pAQnk —-—BQ@n'

G I'FpAQ@n cut
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Dualized Intuitionistic Logic (DIL)

Labeled BINT:

ny:Ay,...,n; AiFgmy By,...,my By

DIL:
G;—I—Al@nl,...,+Aj@nj,—Bg@mg,...,—Bk@mkI——I—Bl@ml

G;plAl@nl,...,pgA@ngI—pB@n
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Dualized Intuitionistic Logic (DIL)

n' & |Gl |T|
(Gyn <, n');T,pAQ@Qn'FpBQ@n'

G,I'Fp(A—, B)@Qn .

G:I'FpA@Qn’ G:'pBQ@n/

IMP]
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Consistency and Completeness

® Consistency was proven (in Agda) w.r.t. the
following notion of validity™:

|IG;T'FpAQn|y = if [G]ny and [I']|n, then p[[A]](Nn)

® Completeness is shown by reduction to L:

If "G IV F + A @n is an activation of the derivable
L-sequent I' F¢ A, then "G, IV F + A @Q n is derivable.

* https://github.com/heades/DIL-consistency
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Consistency and Completeness

pB@Qn € (I',pAQn)
G:I''pAQntpBa@n’ O
GiT,pAQnt+Ba@n G:TFpAQn ARt

G;I'pAQnk —B@n' H|>
cuT

G:I'EpAQ@n pBQ@n € (T,pAQn)
G:I'pAQntEkpB@n’
G:I'FpA@n

AXCUTBAR
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Dualized lype Theory

Gkn <x;n A U
X NI
G:I'z:pAQn,I"Fx:pAQn/ G;I'Ftriv:p(p)@Qn !

G:I'Fti:pAQn G:I'Ft:pBQn
G,FI—(tl,tg)p(A/\pB)@n

G:I'Ft:pA;,Qn

ANDB
G;Fl—indt:p(Al/\pAg)@n NDDAR

n' ¢ |G|, [T
(Gon P n/);Te:pAQn/Ft:pBQn
GI'FXxt:p(A—, B)@Qn

Gkn <3 n
G:'FtH:pAQn G;I'Fi:pBQ@n
G;F|_<t1,t2>2p(z4%z—9 B)@n

IMPBAR

GiI'zt:pAQntt :+BQn’
Gz :pAQnkt: —BQ@n/
G:I'Frvatieto :pAQn
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Dualized Type Theory

["=%T,y:-~Ban

GI'FXlxt:+(A—y B)@Qn / A
G-t :+AQn G:I"Fy:—B@Q@n

G;I"={t' y): — (A —, B)
G T'Fvydzts(t',y): +BQn




Dualized lype Theory

® Metatheory of DTT:

® Type preservation.

® Strong normalization.

® By forgetting the labels and proving SN
of LK+subtraction using classical
realizability.




Plans for the Future

® Add inductive and coinductive types.

® Need a categorical model of DTT.

® Preordered Categories:

>




Plans for the Future

Category: (P, ()
Objects: AQn,, BQny, - -
MorphismS:Al@nl, AsQnyo, ..., A;Qn, —>f Ban

DIL-sequent:
G —I—Al@nl, Ce +A5Qno - +BQn

[4,]@[m], ., [As]@[no] 2> [Bl@[n]




Thank you!




