Event calculus axioms used in the book Commonsense Reasoning (Mueller,
2006)

Continuous Event Calculus (EC) (Miller & Shanahan, 2002)

EC1. Clipped(ty, f,t2) o Je, t (Happens(e,t) At; <t <ty A Terminates(e, f,t))
EC2. Declipped(t1, f,t2) o Je, t (Happens(e,t) Aty <t < ta A Initiates(e, f,t))
EC3. StoppedIn(ty, f,t2) o Je,t (Happens(e, t) Aty < t <ty A Terminates(e, f,t))

EC4. StartedIn(ty, f,t2) o Je, t (Happens(e,t) Aty <t < ta A Initiates(e, f,t))

EC5. (Happens(e,t1) A Initiates(e, f1,t1) A0 < ta A Trajectory(fi,t1, fo,t2) A ~StoppedIn(ty, f1,t1 + t2)) =
HOldSAt(fQ, tl + tg)

EC6. (Happens(e,t1) A Terminates(e, f1,t1) A0 < ta A AntiTrajectory(fi,t1, fa,t2) A

—StartedIn(ty, f1,t1 + t2)) = HoldsAt(f2,t1 + t2)

ECT7. PersistsBetween(ty, f,t2) g (ReleasedAt(f,t) Nty <t < t3)

ECS8. ReleasedBetween(ty, f,ta) o Je, t (Happens(e,t) Aty <t < ta A Releases(e, f,t))

EC9. (HoldsAt(f,t1) At1 < ta A PersistsBetween(ty, f,t2) A = Clipped(ty, f,t2)) = HoldsAt(f,t2)
EC10. (—HoldsAt(f,t1) A t1 < ta A PersistsBetween(ty, f,t2) A —Declipped(t1, f,t2)) = —HoldsAt(f,t3)
EC11. (ReleasedAt(f,t1) ANt1 < ta A = Clipped(ty, f,t2) A ~Declipped(t1, f,t2)) = ReleasedAt(f,t2)
EC12. (—ReleasedAt(f,t1) N t1 < ta A —ReleasedBetween(ty, f,t2)) = —ReleasedAt(f,t2)

EC13. ReleasedIn(t, f,t2) wof Je, t (Happens(e, t) ANt1 < t <ty A Releases(e, f,t))

EC14. (Happens(e,t1)Anitiates(e, f,t1)Nt1 < taA—-StoppedIn(ty, f,ta)A—ReleasedIn(t1, f,t2)) = HoldsAt(f,t2)
EC15. (Happens(e,t1) N Terminates(e, f,t1) A t1 < to A ~StartedIn(t1, f,t2) A —ReleasedIn(ty, f,t2)) =
—HoldsAt(f,ts)

EC16. (Happens(e,t1)AReleases(e, f,t1)At1 < taA—StoppedIn(ty, f,ta)A—StartedIn(ty, f,t2)) = ReleasedAt(f,ts)
EC17. (Happens(e,t1)A(Initiates(e, f,t1)V Terminates(e, f,t1))At1 < taA—ReleasedIn(ty, f,t2)) = —ReleasedAt(f,t2)

Discrete Event Calculus (DEC) (Mueller, 2004)
DECL. StoppedIn(ty, f,t2) o Je, t (Happens(e, t) Aty < t <ty A Terminates(e, f,t))

DEC2. StartedIn(ty, f,t2) o Jde,t (Happens(e, t) Aty < t < ta A Initiates(e, f,t))

DEC3. (Happens(e,t1) A Initiates(e, f1,t1) A0 < ta A Trajectory(fi1,t1, fa,t2) A = StoppedIn(ty, f1,t1 +t2)) =
HOldSAt(fQ, tl + tg)

DEC4. (Happens(e,t1) A Terminates(e, f1,t1) A0 < ta A AntiTrajectory(f1,t1, fa,t2) A

ﬂStartedIn(tl, fl; t1 + tg)) = HOldSAt(fQ, t1 + tz)

DECS. (HoldsAt(f,t) A —ReleasedAt(f,t+ 1) A —=Te (Happens(e, t) A Terminates(e, f,t))) = HoldsAt(f,t+ 1)
DECG6. (—HoldsAt(f,t) A —ReleasedAt(f,t+ 1) A —3e (Happens(e,t) A Initiates(e, f,t))) = —~HoldsAt(f,t+1)
DECT7. (ReleasedAt(f,t) A—Te (Happens(e,t) A (Initiates(e, f,t)V Terminates(e, f,t)))) = ReleasedAt(f,t+1)
DECS8. (—ReleasedAt(f,t) A =Je (Happens(e,t) A Releases(e, f,t))) = —ReleasedAt(f,t + 1)

DECY. (Happens(e,t) A Initiates(e, f,t)) = HoldsAt(f,t + 1)

DEC10. (Happens(e,t) A Terminates(e, f,t)) = ~HoldsAt(f,t + 1)

DEC11. (Happens(e,t) A Releases(e, f,t)) = ReleasedAt(f,t+ 1)

DECI12. (Happens(e,t) A (Initiates(e, f,t) V Terminates(e, f,t))) = —ReleasedAt(f,t + 1)

Causal Constraints (CC) (Shanahan, 1999)

CCL. Started(f,t) < (HoldsAt(f,t) V 3e (Happens(e, t) A Initiates(e, f,t)))
CC2. Stopped(f,t) < (~HoldsAt(f,t) vV e (Happens(e,t) A Terminates(e, f,t)))
CC3. Initiated(f,t) < (Started(f,t) A —=Je (Happens(e,t) A Terminates(e, f,t)))
CC4. Terminated(f,t) < (Stopped(f,t) A —Je (Happens(e,t) A Initiates(e, f,t)))



Events with Duration (Miller & Shanahan, 2002)

ECY'. Clipped(ty, f,t4) o Je, ta, t3 (HappensS(e, ta, t3) At1 < t3 Ata < tg A Terminates(e, f,t2))
EC2'. Declipped(ty, f,t4) o Je, to, t3 (Happens3(e, ta, t3) Nty < t3 Aty < tg A Initiates(e, f,t2))
EC3'. StoppedIn(ty, f,t4) o Je, ta, t3 (Happens3(e, ta, t3) Aty < t3 Ata < tqg A Terminates(e, f,t2))

EC4'. StartedIn(ty, f,t4) o Je, to, t3 (Happens3(e,ta, ts) Nty < t3 Aty < tg A Initiates(e, f,ta))

ECY'. (Happens3(e,ty,ta) AlInitiates(e, f1,t1) A0 < t3A Trajectory(fi,t1, f2,t3) A—StoppedIn(ty, f1,t2+1t3)) =
HOldSAt(fz, to + t3)

EC6’. (Happens3(e,ty,ta) A Terminates(e, f1,t1) A0 < t3 A AntiTrajectory(fi,t1, fa,t3) A

ﬂStartedIn(tl, fl; to + tg)) = HOldSAt(fg, to + t3)

ECT7. PersistsBetween(ty, f,t2) © (ReleasedAt(f,t) Nty <t <t2)

ECS8'. ReleasedBetween(ty, f,t4) o Je, to, t3 (Happens3(e, ta, t3) Aty < t3 Aty < tg A Releases(e, f,t3))
EC9. (HoldsAt(f,t1) ANt1 < ta A PersistsBetween(t1, f,t2) A = Clipped(ty, f,t2)) = HoldsAt(f,t2)
EC10. (—HoldsA#(f,t1) Aty < ta A PersistsBetween(t, f,t2) A ~Declipped(ty, f,t2)) = —HoldsAt(f,t2)
EC11. (ReleasedAt(f,t1) At1 < ta A = Clipped(ty, f,t2) A ~Declipped(t1, f,t2)) = ReleasedAt(f,t2)
EC12. (—ReleasedAt(f,t1) At < ta A = ReleasedBetween(ty, f,t2)) = —ReleasedAt(f, ta)

EC13'. ReleasedIn(t1, f,t4) o Je, to, t3 (Happens3(e, ta, t3) Aty < t3 Ata <ty A Releases(e, f,t2))

EC14'. (Happens3(e,t1,t2) A Initiates(e, f,t1) A ta < ts A ~StoppedIn(ty, f,t3) A - ReleasedIn(t1, f,t3)) =
HoldsAt(f,t3)

EC15. (Happens3(e,t1,ta) A Terminates(e, f,t1) Ata < t3 A =StartedIn(ty, f, t3) A " ReleasedIn(t1, f,t3)) =
—HoldsAt(f,t3)

EC16'. (Happens3(e,t1,t2) A Releases(e, f,t1) A ta < tz A =StoppedIn(ty, f,t3) A —StartedIn(ty, f,t3)) =
ReleasedAt(f,t3)

EC17'. (Happens3(e,t1,t2) A (Initiates(e, f,t1) V Terminates(e, f,t1)) A ta < tz A —ReleasedIn(ty, f,t3)) =
—ReleasedAt(f,13)

EC18. Happens3(e,t1,ta) < t1 < to

EC19. Happens(e,t) < Happens3(e,t,t)
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