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§1 Basic Temporal Logic

Definition 1. A flow of time is a model T “ xT,R,Vy where R is transitive and
irreflexive.

In what follows, for readability, I’ll use “ă” instead of “R”.

Basic Priorean Temporal Language. φF p | ¬φ | pφ ^ φq | Gφ | Hφ, where:

Fφ B ¬G¬φ
Pφ B ¬H¬φ

T , t ( Gφ ô @s P T : t ă s ñ T , s ( φ

T , t ( Fφ ô Ds P T : t ă s & T , s ( φ

T , t ( Hφ ô @s P T : s ă t ñ T , s ( φ

T , t ( Pφ ô Ds P T : s ă t & T , s ( φ

Minimal Temporal Logic: K.t

• All substitution instances of propositional logic

• (K axioms) Gpφ Ñ ψq Ñ pGφ Ñ Gψq and Hpφ Ñ ψq Ñ pHφ Ñ Hψq

• (CV axioms) φ Ñ GPφ and φ Ñ HFφ

• (4 axioms) FFφ Ñ Fφ and PPφ Ñ Pφ

• (Eter) if $K.t φ, then $K.t Gφ and $K.t Hφ

§2 Correspondence Theory

§2.1 Splitting

Non-Branching Future: @x, y, z ppx ă y ^ x ă zq Ñ py ă z _ y “ z _ z ă yqq

pFφ ^ Fψq Ñ pFpφ ^ Fψq _ Fpφ ^ ψq _ FpFφ ^ ψqq

Fφ Ñ GpPφ _ φ _ Fφq

Non-Branching Past: @x, y, z ppy ă x ^ z ă xq Ñ py ă z _ y “ z _ z ă yqq

pPφ ^ Pψq Ñ pPpφ ^ Pψq _ Ppφ ^ ψq _ PpPφ ^ ψqq

Pφ Ñ HpPφ _ φ _ Fφq
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§2.2 Endpoints

No End of Time: @x Dy px ă yq

FJ

Gφ Ñ Fφ

No Beginning of Time: @x Dy py ă xq

PJ

Hφ Ñ Pφ

End of Time: Dx @y py ă x _ x “ yq

if time is linear: GK _ FGK

Beginning of Time: Dx @y px ă y _ x “ yq

if time is linear: HK _ PHK

§2.3 Spacing

Density: @x, y px ă y Ñ Dz px ă z ă yqq

Fφ Ñ FFφ

Future Discreteness: @x, y px ă y Ñ Dz px ă z ^ ¬ Du px ă u ă zqqq

if time is linear: pFJ ^ φ ^ Hφq Ñ FHφ

Future Discreteness: @x, y py ă x Ñ Dz px ă z ^ ¬ Du px ă u ă zqqq

if time is linear: pPJ ^ φ ^ Gφq Ñ PGφ

Finite Future Intervals: @x, y px ă y Ñ tu | x ă u ă yu is finiteq

if time is linear: GpGφ Ñ φq Ñ pFGφ Ñ Gφq

Finite Past Intervals: @x, y py ă x Ñ tu | x ă u ă yu is finiteq

if time is linear: HpHφ Ñ φq Ñ pPHφ Ñ Hφq

Dedekind Continuity:

@P r@x, y pPx ^ ¬ Py Ñ x ă yq Ñ Dz @x, y px ‰ z ‰ y ^ Px ^ ¬ Py Ñ x ă z ă yqs

if time is linear: pFHφ ^ F¬φ ^ Gp¬φ Ñ G¬φqq Ñ Fppφ ^ G¬φq _ p¬φ ^ Hφqq
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§3 Expanding the Language

Progressive. φF p | ¬φ | pφ ^ φq | Gφ | Hφ | Πφ

T , t ( Πφ ô Ds1, s2 P T : rs1 ă t ă s2 & @u P T ps1 ă u ă s2 ñ T , u ( φqs

Since and Until. φF p | ¬φ | pφ ^ φq | Gφ | Hφ | Sφψ | Uφψ

T , t ( Uφψ ô Ds P T : rt ă s & T , s ( φ & @u P T pt ă u ă s ñ T , u ( ψqs

T , t ( Sφψ ô Ds P T : rs ă t & T , s ( φ & @u P T ps ă u ă t ñ T , u ( ψqs

Nexttime. φF p | ¬φ | pφ ^ φq | Gφ | Hφ | Xφ

T , t ( Xφ ô T , t ` 1 ( φ

Peircean Branching Time. φF p | ¬φ | pφ ^ φq | F◻φ | P◻φ

T , t ( F◻φ ô @ branches b through t Dt1 P b : t ă t1 & T , t1 ( φ

T , t ( P◻φ ô @ branches b through t Dt1 P b : t1 ă t & T , t1 ( φ

Ockhamist Branching Time. φF p | ¬φ | pφ ^ φq | Gφ | Hφ | ∎φ

T , b, t ( Gφ ô @s P b : t ă s ñ T , s ( φ

T , b, t ( Hφ ô @s P b : s ă t ñ T , s ( φ

T , b, t ( ∎φ ô @ branches b1 through t : T , b1, t ( φ
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