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What are Aristotelian diagrams?
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What are Aristotelian diagrams?
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What are Aristotelian diagrams?

X Yy Contradiction X,y can both be true/false

X,y can both be false,

), (R — V' Contrariety but not both true

X,y can both be true,

Koooranenminiisnnniaansns Yy Subcontrariety
but not both false

X 2'4 Subalternation  ximpliesy, but not vice versa




What are Aristotelian diagrams?

Definition. Given a Boolean algebra B, we say that z,y € B arc:
e B-contradictory iff tAy=0and xVy =1,
e B-contrary iff t Ay =0and x Vy # 1,
e B-subcontrary iff tAy#0and zVy =1,
e in B-subalternation iff ~x Vy =1 and z V ~y # 1.

Definition. An Aristotclian diagram D is a pair (F, B), where B is a Boolcan
algebra and F is a subsct of B.




What are Aristotelian diagrams?
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Similar Aristotelian diagrams, but different Boolean properties.
Should they be considered isomorphic?
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Categorification

Relational structure level Boolean structure level

Objects Aristotelian diagrams Aristotelian diagrams
Isomorphisms | Aristotelian isomorphisms | Boolean isomorphisms

Morphisms ? ?

Home > Logica Universalis > Article
Morphisms Between Aristotelian Diagrams
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Categorification

Relational structure level Boolean structure level

Objects Aristotelian diagrams Aristotelian diagrams
Isomorphisms | Aristotelian isomorphisms | Boolean isomorphisms

Morphisms | Increasing infomorphisms ?
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Categorification

Definition. Let D = (F, B) and D' = (F', B’) be Aristotelian diagrams. Then,
a function f : F — F’ is an increasing infomorphism from D to D’ if and only
if we have, for all z,y € F:

e zVy=1= f(z)Vf(y) =1,
e zVy=1= ~f(z)V f(y) =1,
e zV-y=1= f(z)V-fy)=1,

e zV-y=1= ~f(x)V-f(y) =1.
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Categorification

Relational structure level Boolean structure level

Objects

Aristotelian diagrams

Aristotelian diagrams

Isomorphisms

Aristotelian isomorphisms

Boolean isomorphisms

Morphisms

Increasing infomorphisms

Boolean morphisms

Definition. Let (F, B) and (F’, B’) be Aristotelian diagrams. A Boolean mor-
phism f : (F,B) — (F',B’) is a function f : F — F’ such that there exists a
Boolcan algebra morphism ¢ : Clp(F) — Clp/(F') such that f = ¢|r.
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Categorification
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Categorification

Relational structure level Boolean structure level

Terminal objects ({*}, B.) ({*}, B)
Products (F x F',B x B') (F x F',B x B')
Equalizers (eq(f,g),B) (eq(f,9),eq(f,9))
Pullbacks (pb(f,9), B x B') (pb(f,9),pb(f,9))
Initial Objects (0, B) (0, B)

Coproducts (tB(F)Up(F'), B+ B) (te(F)U g (F'), B+ B')
Coequalizers (4= anny © 17 (F), =20 ) (g (F), coeq(f, 7))
Pushouts (choeq(fX,gX) oix(X), EF; EQQX)) (g1 (X), coeq(fx,gx))
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Connections with Set and Bool
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