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Exercise 11.1 We consider the extension of ALC with feature names. Fix some subset F C R. The
elements of F are called feature names. Of course, each feature name f is also a role name and must
thus be interpreted as a binary relation over A” for each interpretation Z. However, it is further required
that the extension f7 is functional, i.e., fZ can be treated as a partial function on AZ.

Let fi,..., fm and gi1,..., g, be (not necessarily distinct) feature names. A feature agreement is a
concept of the form (fy o+ o f,) | (g1 0 - -+ 0 gn) with the following semantics.

(fio---ofm)d(gro--0g.) ={6|5€ATand (ffo--o f1)(6) = (gf o+ 0 g1)(6) }

Feature disagreements (fi o ---o f,) 1 (g1 0 - - - o gy) are defined analogously. The description logic
ALCF extends ALC with feature agreements and feature disagreements.
Show that satisfiability w.r.t. general TBoxes is undecidable for ALCF.

Exercise 11.2 Fix two concept names A and B as well as some role name r. Does the entailment
{Vr.AC 3r.A} E Vr.B C 3r.B hold true?

Exercise 11.3 We consider simulations, which are “one-sided” variants of bisimulations. Given interpre-
tations Z and 7, the relation 0 C AT x A7 is a simulation from Z to 7 if

e whenever § 0 eand § € AZ, thene € A7, forall§ € AL, e e A7, and A € C;

e whenever § o e and (6, ¢) € r%, then there exists an n € A7 such that ¢ o n and (¢,n) € r7, for
alls,c e A,ec Ad,andr € R.

We write (Z,9) =~ (J,¢) if there is a simulation o from Z to J such that § o e.
(@) Show that (Z,6) ~ (7, ¢€) implies (Z,9) = (J,¢) and (J,¢€) = (Z,0).
(b) Is the converse of the implication in (a) also true?
(©) Show that, if (Z,8) = (J,¢), then § € C% implies e € CV for all EC concept descriptions C.

(d) Which of the constructors disjunction, negation, or value restriction can be added to ££ without
losing the property in (c)?

(e) Show that ALC is more expressive than EL.
(f) Show that ££T is more expressive than EL.

(8) Can the fact that subsumption in £L is decidable in polynomial time, while subsumption in ELT is
ExpTIME-complete, be used to show that £LT is more expressive than L7



Exercise 11.4 We consider the description logic £Lsj that extends EL by concept descriptions of the
form 35M(Z, §) where Z is a finite interpretation and § € AZ. Their semantics is defined as follows.

(3L, 6)7 ={e|ec AT and (Z,6) = (T,€) }

Concept inclusions are then defined as usual.

(@) Show that each £Lsi concept description is equivalent to some concept description of the form
35M(Z, 6).

(b) Show that ELsi is more expressive than EL.

(c) Show that checking subsumption in £Lsj without any TBox can be done in polynomial time.



