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5. Exercises for the Course
,Logic-based Knowledge Representation

Exercise 17:

Show that the 5 rules that are used in addition to the three Boolean ones (see Exercise 10) to transform a concept
into a concept in negation normal form are equivalence preserving, i.e., show that, for concepts C, roles r, non-
negative integers n, and positive integers n', the following equivalences hold:

ﬁ(VT.C) = ET.(ﬂC) —|(3T.C) = VT.(ﬁC)
~(<nr) = (2n+lr)  AEan) = (Sal-17)
-(>0r) = 1

Exercise 18:
Let A, B, C, and D be concept names and r a role name.

(a) Use the tableau-based algorithm presented in the lecture to decide consistency of the following ABoxes. If
an ABox is consistent, describe a canonical model.

(i) Ay ={a: (3r(CUD) N Vr.(-CN=D)) U (3r.D M Vr.¥r.-D)}
(i) Ay ={a: I.(<1r)M3Ir.FrANIrBNVrC), a: Vr.(3r.AN3Ir.-A) L (IrAM3r.B))}

(b) Use the tableau-based algorithm to decide the following subsumption relationship.

IrAn3rB C° Ir.(ANB)

Exercise 19:

Complete the proof of Lemma, 4.6 by showing that, if the application of the
(a) M-Rule,
(b) V-Rule, or
(¢) >-Rule

to A yields A4,...,A,, then A is consistent iff, for some 1 < ¢ < n, A; is consistent.



