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12. Exercises for the Course
‘Description Logics’

Exercise 42:

If D is a concrete domain, we use ALC(D) to denote the extension of ALC with the concrete domain D.
Show the following:

(a) If f is an abstract feature, then 3f.C is equivalent to 3f. T NV f.C.

(b) Let D be a concrete domain with only unary predicates. Let ALC(D)~ be obtained from ALC(D)
by allowing only concrete features instead of feature chains inside the concrete domain restictions.
Prove that for every ALC(D)-concept, there is an equivalent ALC (D) -concept.

(¢) Let N be the concrete domain introduced in Section 6.1 in the lecture. Define a new concept

constructor Yuy,...,u,.P, where uy,...,u, are feature chains and P is an n-ary predicate, and
with the following semantics:

(Vul,...,un.P)I =
{de AT |Vay,...,x, € AN tul(d) = x; for all i € {1,...,n} implies (z1,...,2,) € PN}.

Prove that the new constructor can be expressed in ALC(N), i.e., that there is an ALC(N)-concept
that is equivalent to Yuq,...,u,.P, for all feature chains uq,...,u, and all predicates P € PN



