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Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Preemption [BGR11b, BGR11a]

Context : Insertion of a new piece of information g into a belief base K
consistent with g

Aim : Giving up any belief in K subsuming g

Solution : Contract g ⇒ f , for all prime implicants f of g, then add g

Example 1 : Let K be a consistent belief base

1

paul_at_office ∨ paul_at_home ∨ paul_at_club

à
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Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Preemption [BGR11b, BGR11a]

Context : Insertion of a new piece of information g into a belief base K
inconsistent with g

Aim : Giving up any belief in K contradicting g

Solution : Contract g ⇒ f , for all prime implicants f of g, then add g

Example 1 : Let K be a consistent belief base

1

paul_at_office ∨ paul_at_home ∨ paul_at_club

à Preemption is quite different from revision
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Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Preemption [BGR11b, BGR11a]

Context : Insertion of a new piece of information g into a belief base K
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à The belief in K subsuming g should no longer be deduced from K
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Context : Insertion of a new piece of information g into a belief base K
consistent with g

Aim : Giving up any belief in K subsuming g

Solution : Contract g ⇒ f , for all prime implicants f of g, then add g

Example 2 : Let K be a consistent belief base

1 dana_agrees ⇒ we_begin_tomorrow
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Preemption [BGR11b, BGR11a]

Context : Insertion of a new piece of information g into a belief base K
consistent with g

Aim : Giving up any belief in K subsuming g

Solution : Contract f , for all strict implicants f of g, then add g

Example 2 : Let K be a consistent belief base

1 dana_agrees ⇒ we_begin_tomorrow

g (dana_agrees ∧ alexander_agrees)⇒ we_begin_tomorrow
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Context : Insertion of a new piece of information g into a belief base K
consistent with g

Aim : Giving up any belief in K subsuming g

Solution : Contract f, for all strict implicants f of g, then add g

Example 2 : Let K be a consistent belief base

1 dana_agrees ⇒ we_begin_tomorrow

g (dana_agrees ∧ alexander_agrees)⇒ we_begin_tomorrow

à Not enough : introducing g might enable strict implicants f of g
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Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Preemption vs. Revision [AGM85]

K ∗ g : revision of K (a consistent belief base) by g (a formula)
(K ∗ 1) K ∗ g is a theory. (closure)
(K ∗ 2) g ∈ K ∗ g. (success)
(K ∗ 3) K ∗ g ⊆ K + g. (inclusion)
(K ∗ 4) If ¬g /∈ K then K + g ⊆ K ∗ g. (vacuity)
(K ∗ 5) K ∗ g = K⊥ iff ` ¬g. (consistent)
(K ∗ 6) If g ≡ h then K ∗ g = K ∗ h. (extensionality)

à Existing operators for revision are inadequate for preemption

no information
must be expelled when K and g are not contradictory
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Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Postulates

K ~ g : preemption of g (a clause) over K (a consistent belief base)
(K ~ 1) K ~ g is a theory. (closure)
(K ~ 2) g ∈ K ~ g. (success of insertion)
(K ~ 3) f /∈ K ~ g for all clausal strict implicants f of g.

(success of preemption)
(K ~ 4) K ~ g ⊆ K + g. (inclusion)
(K ~ 5) If (g ⇒ f ) /∈ K for all clausal strict impli-

cants f of g then K + g ⊆ K ~ g.
(vacuity)

(K ~ 6) If g ≡ h then K ~ g = K ~ h. (extensionality)

Property 3 : Let ~ satisfy (K ~ 1) and (K ~ 2).
f /∈ K ~ g for all strict implicants f of g iff K ~ g is logically eq. with g.

à (K ~ 1), (K ~ 2), (K ~ 4) and (K ~ 6) are shared with revision
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f /∈ K ~ g for all strict implicants f of g iff K ~ g is logically eq. with g.

à Only (K ~ 3) and (K ~ 5) are in contrast with revision
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à (K ~ 5) does not require a proviso about the negation of g not to be in K
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(K ~ 6) If g ≡ h then K ~ g = K ~ h. (extensionality)
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7 / 14



Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Guideline

1 Preemption vs. Revision

2 Postulates

3 Characterization

4 Hansson’s Replacement Operators

8 / 14



Preemption vs. Revision Postulates Characterization Hansson’s Replacement Operators

Characterization

Preemption could be approximated as multiple contraction followed by
expansion (similarly to Levi’s identity [G8̈8])

Definition 1 ( ||| operator) : Let {f1, f2, . . . , fn, . . .} be the set of all clausal
strict implicants of g.
K ||| g = (K 	 {g ⇒ fi}i=1,2,..) + g.

Theorem 1
If	 satisfies (K	1)−(K	4) and (K	6), and if + satisfies (K +1)−(K +6),
then ||| satisfies (K ~ 1) − (K ~ 6).

and if + satisfies (K + 1) − (K + 6),
then ||| satisfies (K ~ 1)− (K ~ 6)

à Multiple contraction [FH94] permits to contract by a set of information (K 	 Λ)
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Hansson’s replacement operators [Han09]

Permits to replace in K a proposition p by a proposition q (K |pq)

Preemption could be captured as the set-theoretic intersection of replacement
operations

Definition 2 ( ||| H operator) : Let {f1, f2, . . . , fn, . . .} be the set of all clausal
strict implicants of g.
K |||H g =

⋂
f∈{f1,f2,...,fn,...} K |fg .

Properties of ||| H operator
g ∈ K |||H g.
K |||H g ∩ {f1, f2, . . . , fn, . . .} = ∅.

à Preemption could be captured as a the intersection of replacement operations
preemption operators cannot be written as a ||| H operator
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Conclusions & Perspectives

à Conclusions :
Introduction of operators ~ for evolution of belief bases that are not guided by
inconsistency

Proposition of postulates for ~ when the new information is a clause

Characterization of ~ in term of multiple contraction followed by expansion

Study of a related work : Hansson’s replacement operators

à Perspectives :
What about non-clausal g ?

What about representation theorem ?
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