
Solutions to Assignment 3

1. The form of default reasoning proposed in this question corresponds very closely to the CWA. Indeed,
lets consider the example in page 217 in the book:

KB = {∀x.Bird(x) ∧ ¬Ab(x) ⊃ Flies(x), Bird(c), Bird(d),¬Flies(c) ∨ ¬Flies(d)}

This KB has two minimal models. The first, say F = 〈D, I〉, is such that I[Ab] = {I[c]}. The second,
say F′ = 〈D, I ′〉, is such that I ′[Ab] = {I ′[d]}. Therefore, KB |=≤ Flies(c) ∨ Flies(d).

On the other hand since KB 6|= Flies(c) and KB 6|= Ab(d),

KB′ = KB ∪ {¬Ab(t) |KB 6|= Ab(t)} = KB ∪ {¬Ab(c),¬Ab(d)}

KB′ |= Flies(c) ∧ Flies(d) and therefore is inconsitent.

There are more discrepancies. For example, the question’s notion of default reasoning will not entail
conclusions about unnamed individuals. For example, when

KB = {∀x.Bird(x) ∧ ¬Ab(x) ⊃ Flies(x),∃x Bird(x)},

KB′ = KB, since there are no ground terms in the language. However, in minimal models, the extension
of Ab is empty and we can conclude ∃x F lies(x).

A sufficient condition that make these notions equivalent is restricting the KB to contain only sentences
of the form: P (c), ∀x P (x) ∧ ¬Ab(x) ⊃ Q(x), where c is a constant, and P and Q are predicates. In
this case, we avoid refering to unnamed individuals (all assertions are about named individuals).

2. (a) The propositionalization of the first default is

S = {Bird(a) ∧ ¬B¬Flies(a) ⊃ Flies(a)

Bird(b) ∧ ¬B¬Flies(b) ⊃ Flies(b)

Bird(c) ∧ ¬B¬Flies(c) ⊃ Flies(c)

Bird(d) ∧ ¬B¬Flies(d) ⊃ Flies(d)}

whereas the propositionalization of the second is:

W = {BBird(a) ∧ ¬B¬Flies(a) ⊃ Flies(a)

BBird(b) ∧ ¬B¬Flies(b) ⊃ Flies(b)

BBird(c) ∧ ¬B¬Flies(c) ⊃ Flies(c)

BBird(d) ∧ ¬B¬Flies(d) ⊃ Flies(d)}

A stable expansion of KB ∪ S contains all its entailed formulae. In particular, it contains ϕ =
Flies(c) ∨ Flies(d), which is entailed using the formulae in S and Bird(c) ∨ Bird(d).

On the other hand, a stable expasion KB ∪ W does not contain ϕ. We cannot use the same
formulae that we used before to entail the same about c and d because since BBird(c)∨BBird(d)
is not in the stable expansion. In fact, only B (Bird(c)∨Bird(d)) is in the stable expansion, but
from that formula we cannot produce BBird(c) ∨ BBird(d).
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