To be published in:

Electronic News Journal on Reasoning about Actions and Change Vol. 1: [pages tbd ], 31.10.1997 http:==www.ida.liu.se/ext/etai/rac/notes/1997/15/

Answer to Question by Tom Costello

Antonis Kakas and Rob Miller University of Cyprus; Queen Mary College

Hello Michael,

Thanks for your comments about Definition 14 of initiation and termination points. You are of course right to say that the definition requires the least fixed point construction, so perhaps we should have made this explicit within the definition itself. We omitted this from the paper in an attempt not to overload the definition with too much formalism, but perhaps its omission is causing more rather than less confusion. (Hudson Turner emailed us a similar comment to your’s a little while ago.)

So yes, the initiation and termination points are defined by a least fixed point construction (along the lines we say after the definition). Here’s a version of the definition that makes this explicit:

Definition 14 [Initiation/termination points] Let H be an interpretation of E = ⟨Π, ⪯, Δ, Φ⟩, and D = ⟨γ, η, τ, ρ⟩ be a domain description. Let W be the set 2^Φ�^Π × 2^Φ�^Π and let the operator F : W → W be defined as follows. For each, ⟨In, Te⟩ ∈ W denote F(⟨In, Te⟩) by ⟨In0, Te0⟩. Then for any F ∈ Φ and T ∈ Π, (F, T ) is in

In0 (respectively in Te0) iff one of the following two conditions holds.

1. There is an A ∈ Δ such that (i) there is both an h-proposition in η of the form “A happens-at T ” and a c-proposition in γ of the form “A initiates F when C” (respectively “A terminates F when C”) and (ii) H satisfies C at T .

2. There is an r-proposition in ρ of the form “F whenever C” (respectively “¬F whenever C”) and a partition {C_1, C_2} of C such that (i) C_1 is non-empty, for each fluent constant F 0 ∈ C_1,

(F 0, T ) ∈ In, and for each fluent literal ¬F 0 ∈ C_1, (F 0, T ) ∈ Te,

and (ii) there is some T_2 ∈ Π, T ≺ T_2, such that for all T_1, T ⪯ T_1 ⪯ T_2, H satisfies C_2 at T_1.

Let ⟨In^f , Te^f ⟩ be the least fixed point of the operator F starting from the empty tuple ⟨∅, ∅⟩. T is an initiation-point (respectively termination-point) for F in H relative to D iff (F, T ) ∈ In^f (respectively (F, T ) ∈ Te^f ). 2 So the operator corresponding to the least fixed point does indeed have an interpretation as argument. But there’s no problem with this, because the interpretation is already fixed at the beginning of the definition. It’s necessary include this argument in order to deal with preconditions of c-propositions. For example, consider the following domain (with time as the naturals): T ake initiates P icture when {Loaded} T ake happens-at 2 ¬P icture holds-at 1 We want 2 models, one in which Loaded is true at 1, and one in which Loaded is false at 1. In the former model, 2 should be an initiationpoint for P icture, but in the latter it shouldn’t.

Rob and Tony.