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Exercise 1

Consider the (graphical representation of the) interpretation Z with Az = {d, e, f}.
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List all the elements of CZ for each of the following concept descriptions C.
a) £L:
e Jr(AMB),
e BM3drA, and
b) ALC:
e AUB,
e —ALI-B,
e Vr(BMA)

Exercise 2

Consider the ABox

A= {A(d), Ble), A(f), B(f),
r(e, f),r(d, f)}.

a) Present a graphical representation of the ABox A.

b) For each of the concept descriptions C from Exercise 1 list all individuals that are

instances of C with respect to A.



Exercise 3
Consider the TBox T having the following axioms:
AC 3r(CnD),
B 3rBC 3r3r.B,
ArdrAC B,
CLC Bn3rA}.
Normalize T using the normalization rules
(NF1) CNDCE ~ DCACNALCE,
(NF2) IrDCE ~ DEA3rACE,
(NF3) BC 3rC ~» AL C,BC 3rA
(NF4) CCD ~ CCAACD, and
(NFB) CCDME ~ CCDCCE

where C, D ¢ NcU{T} and Ais a new concept name.

Exercise 4

Verify whether the subsumption relation
AC 3rarB
holds with respect to the TBox 7 from Exercise 3 using the completion rules
(R1) AANACBeT,A,A € S(A) ~add Bto S(A),
(R2) Ay C3rBeT,A € S(A) ~ add rto R(A, B), and
(R3) IrAyCBeT,A1 € S(A2), re R(A Ay) ~»add Bto S(A),

where each concept name A is initially labelled with S(A) = {A, T} and each pair (A, B) is
initially labelled with R(A, B) = 0.

Exercise 5
Use a tableau algorithm to decide whether the following subsumption holds:
-VrANVrC Cy Vr.E

where T ={C=3r-B)N-A, D=3rB, E=-(3rA)n3rD}.



