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Exercise 5

Can the following statements in natural language be expressed in ££? If possible, give an
& L-axiom that captures their meaning.

e Superheroes that wear bat-costumes have sidekicks.
e Someone whose opponent is a superhero is a supervillain.

e Only superheroes and supervillains can have superpowers.

Exercise 6

Proof that existential restrictions are monotonic, i.e. show

CCy D — 3rCLCy 3rD.

Exercise 7
Consider the TBox T having the following axioms:
AC 3r(Cn D),
B 3arBC 3r3r.B,
drdrAC B,
C C BndrA}.
Normalize T using the normalization rules
(NF1) CMDCE ~ DC A CMALCE,
(NF2) IrDC E ~ DECA3rACE,
(NF3) BC 3rC ~» AC C,BC 3rA
(NF4) CCD ~ CCAACD,and
(NF5) CCDNE ~ CEDCCE

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



Exercise 8

Verify whether the subsumption relation
ALC 3rarB

holds with respect to the TBox 7 from Exercise 3 using the completion rules
(R1) AANA, CBeT,A1, A € S(A) ~ add Bto S(A),

(R2) Ay C3rBeT,A; € S(A) ~»addrto R(A B), and

(R3) 3rATC BeT,A € S(A), 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 9
Prove the following result.
Let £ = (7, .A) be a knowledge base.

If ais an instance of C w.r.t. K and C C4 D, then ais an instance of D w.r.t. K.



