TD: DL basics

Exercise 1: Interpretations

Consider the following interpretation Z:

AT = {e1,e9,e3,e4 AT ={e1,e3} BT = {e4}

G* ={ez,es} 57 ={(e1,e2), (e1,€4), (e2,€3), (€3, €4), (e3,€1)}

(a) For each of the following concepts C, give the corresponding set CZ:

An-B AU-G Vs.G ds™.(AM3s.0G) ds.Vs. L

(b) State which of the following inclusions is satisfied in Z.

G LC-B AN-=BLC 35" .(AMN3s.0G) ds.Vs. L C Vs.G
Briefly justify your answers.

Exercise 2: Translating DLs into FOL

Translate the following TBox axioms into first-order logic:

Athlete T Musician Athlete C VfriendOf. Athlete
Person C Athlete U Musician Person C AfriendOf. T
Person = dfriendOf. T Musician °T< 2.friendOf. T

Exercise 3: DL reasoning

Consider the following ALC KB:
T={ACVRB,BC-F,ECG,ACDUEFE,DC3R.F3IR-BLCG}
A= {A(a), R(a,b), F(b)}

1. Does T = AT 3R.B?

2. Is the concept A M VR.—B satisfiable w.r.t. 77

w

. Classify T: state which atomic subsumptions are entailed from 7.

e

. Is K = (T, A) satisfiable?



Exercise 4: Mad cows cannot exist

Suppose the TBox 7 contains the following axioms:

Sheep C

Cow LC

MadCow =

Vegetarian =

Animal U IpartOf. Animal C

(1)
Vegetarian (2)
Cow M Jeats.(Brain M IpartOf.Sheep)
(3)
(

Animal MVeats.Grass

Animal N (Veats.~Animal) 4)
N (Veats.—(3partOf. Animal))
—(Plant U IpartOf.Plant) (5)

Claim: MadCow is unsatisfiable w.r.t. T Why?

Exercise 5: Reducing instance checking to unsatisfiability

Give a (short) proof of the following statement:

(T,A) EC(b) if and only if

(T, AU{=C(b)}) is unsatisfiable



