Summary of Temporal Logic

Phil 143 Handout

§1 Basic Temporal Logic

irreflexive.

CDeﬁnition 1. A flow of time is a model 7 = (T,R,V) where R is transitive and)

In what follows, for readability, I'll use “<” instead of “R”.

Basic Priorean Temporal Language. ¢ :=p | ~¢ | (¢ A ¢) | Gy | Hp, where:

Fo = -—G—yop

Pp == —H-ygp
T, tEGp < VseT:t<s=T,sk¢
T,teFp < dseT:t<s&T,sE¢
T,tEHy < VseT:s<t=7T,sk¢
T,tEPp < dseT:s<t&T,sE¢

Minimal Temporal Logic: K.t

. All substitution instances of propositional logic

e (Kaxioms) G(¢ — ) — (Gp — Gy) and H(p — ) — (Hp — Hy)
° (CV axioms) ¢ — GPy and ¢ — HFp

° (4 axioms) FFp — Fyp and PPy — Py

° (Eter) if Fx ¢ ¢, then -k Gy and xt He

§2 Correspondence Theory

§2.1 Splitting
Non-Branching Future: Vx,y,z (x <yArx<z) > (y<zvy=zvz<y))

(Fe A Fy) — (Fe A Fy) v Flo A ) v F(Fo A y))
Fo — G(Pp v ¢ v Fp)

Non-Branching Past: Vx,y,z (y<xAz<x) > (y<zvy=zvz<y))

(Pe A Py) — (Pl A Py) vP(eAy) v P(PpAy))
Py — H(Pp v ¢ v Fp)
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§2.2 Endpoints
No End of Time: Vx3Jy(x <y)

FT
Gy — Fy

No Beginning of Time: Vx3Jy (y < x)

PT
Hyp — Py

End of Time: IxVy(y <xv x=1y)
if time is linear: GL v FGL
Beginning of Time: IxVy(x <y v x=y)

if time is linear: HL v PHL

§2.3 Spacing
Density: Vx,y (x<y—3z (x<z<y))

Fo — FFo

Future Discreteness: Vx,y (x <y —3Jz (x <zA ~3Ju (x <u <2z))

if time is linear: (FT A ¢ A Hp) — FHyp

Future Discreteness: Vx,y (y <x—> 3z (x <z A ~3Ju (x <u <z)))

if time is linear: (PT A ¢ A Gp) — PGy

Finite Future Intervals: Vx,y (x <y — {u |x <u <y} is finite)

if time is linear: G(Gy — ¢) — (FGp — Gyp)

Finite Past Intervals: Vx,y (y < x — {u | x <u <y} is finite)

if time is linear: H(Hy — ¢) — (PHy — Hyp)
Dedekind Continuity:
VP [Vx,y (Px APy > x<y)—> 3zVx,y (x #2#yAPX APy > x<z<y)]
if time is linear: (FHp A F=¢o A G(m¢ — G—¢)) > F((¢ A G=¢) v (¢ A Hy))
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§3 Expanding the Language
Progressive. ¢:i=p |9 | (¢ )| Gp|Hep|Ilp

T,t=llp < ds,52€T: [s1<t<s2&VueT (s1<u<sy = T,uk )]

Since and Until. ¢ :=p| -9 | (¢ A )| Ge|Hep|Sey | Upy
T,i=Upy < 3JseT: [1<s&T,sEe&VueT (t<u<s=T,uEy)]
T aESey < 3JseT: [s<t&T,sEe&VueT (s<u<t= T,ukEy)]
Nexttime. ¢:=p|-¢| (¢ A @) ]| Gy |Hp | Xe

T.tEXe < T,t+lkF¢

Peircean Branching Time. ¢:=p|-¢| (¢ A ¢)|Foe|Poy

T,t=Fpop < Vbranchesbthroughtireb: t </ & T,/ ¢
T,t=Pop < Vbranchesbthrought3reb: ¥ <t & 7.1 = ¢

Ockhamist Branching Time. ¢:=p|-¢| (oA ¢)|Gp | Hy | By

T,b,tEGp < Vseb:t<s=T,sE¢
T,b,t=EHp < Vseb: s<t=9,sk¢
T,b,t=M¢ < Vbranchesd' throught: 7,0t ¢
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