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3. Exercises for the Course
‘Description Logics’

Exercise 10:

Let A be the ABox consisting of the following assertions:

likes(Ralf, Claudia) likes(Ralf, Peter)
is-neighbor-of(Claudia, Peter) is-neighbor-of (Peter, Andrea)
Blond(Claudia) —Blond(Andrea)

(a) Does A have a model?
(b) Is Ralf an instance of the concept Jlikes.(Blond M Jis-neighbor-of.—Blond) in all models of A?

(c) Is Ralf an instance of the concept dlikes.(Jis-neighbor-of. (Vis-neighbor-of. —Blond)) in all models
of A?

Exercise 11:

Let 7 be defined as follows:

T={ AC 3B C T vr(BUD)
ANB C D D C EjMNE,
E = E1|_|E2|_|E3}

Which of the following subsumption relations holds? Explain.
(a) ANCC 3Ir—~BND
(b) EC E1 M Es
(¢) =D C —FEy M —E;
(d) ~EsM-E,CE

() AN3Ir.BCVr.T

Exercise 12:

Prove claim 7. from Theorem 2.17: K is consistent iff A & L (anew), Where apeq is a new individual w.r.t.
ABox A.



Exercise 13:

In the lecture we saw that bisimulations allow to compare the expressive powers of DLs.
(a) Extend the notion of bisimulation relation to ALCN.
(b) Prove that ACCN is bisimulation invariant for the bisimulation relation defined in (a).

(¢) Prove that ALCQ is more expressive than ALCN.

Exercise 14:

Let p1 C AT x AT2 and p2 C A2 x AT3 be bisimulation relations. Prove that bisimulations are closed
under

(a) composition (e.g., p3 = pz o pp is a bisimulation)

(b) union (e.g., p3 = p1 U p2 is a bisimulation).



