ALC TABLEAU

1. =(YR.AU3IR.(~AN~B))

First of all we transform the concept to an equivalent concept in negation normal
form:
=-(VR.A)N—=(3R.(-AM-B)) =
= (3R-A) N (VR.~(-AM—=B))) =
= (3R.-~A)NVR.(AU B)

Next we apply the ALC tableau algorithm to it:

So = {z: IR-ANVR.(AL B)}

So—=n S1=SyU{x:3IR-A, z:VR.(AUB)}

S1 =38y =S1U{(z,y): R, y: A} yis a fresh individual
Sy =y S3=SU{y: AU B}

4S5 1 Sur = S5 U {y: A} CLASH with S,

+53 =y Sa2 = S3U{y: B}

S4.0 is a complete and clash-free constraint system.

It induces the model Z = (AZ,%) where:

AT = {z,y}
RY = {(z,y)}
AT =)

Bt = {y}

2. 3R.(VS.C) MVR.(35.-C)

The concept is already expressed in negation normal form, we apply the ALC tableau
algorithm to it:

So = {z : IR.(¥S.C) NVR.(35.-C)}

So —n S1 = Sp U {.’L‘ : HR(VSC), xT: VR(HS—'C)}
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2 ALC TABLEAU

S1 —3 S =51U{(x,y) : R, y:VS.C} y is a fresh individual
Sy —y S5 = Sy U{y : 35.-C}

S3 =384 =S3U{(y,2): 85, z:C} z is a fresh individual
Sy —v S5 = Sy U{z: C} CLASH with Sy

The tableau does not lead to a complete and clash-free constraint system, therefore the
concept is not satisfiable.

3. (3S.C'M38.D) NVS.(~C U -D)

The concept is already expressed in negation normal form, we apply the ALC tableau
algorithm to it:

So = {z : (35.0 N35.D) NV¥S.(~C U ~D)}

So =n S1=5S0U{z:35.C, z:35.D, x:VS.(-CL-D)}
S1 =385y =5U{(z,y): S, y:C} yis a fresh individual
Sy =383 =SyU{(z,2): S, z: D} zis a fresh individual
S3 =y Sy =S3U{y:-CU-D, z: -CU-D}

+S4 =1 S50 =S4 U{y : =C} CLASH with S,

+S4 =1 S50 =S4 U{y: =D}

+852 =0 S62 = S5.2U{z: =~C}

4S5 1, Sg3 = S50 U {z : =D} CLASH with S3

Se.2 is a complete and clash-free constraint system.

It induces the model Z = (AZ,7) where:

AT = {x,y, Z}
St = {(x,y),(x,z)}
= {y}

DT = {2}
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4. 35.(CND)N(VS.—-Cu3S.—-D)
The concept is already expressed in negation normal form, we apply the ALC tableau
algorithm to it:
So=A{z:3S.(CnD)N(¥S.~-CU3IS.-D)}
So —=n S1=SoU{z:35.(CND), z:(VS-CuLIS-D)}
S1 =385 =5 U{(z,y): S, y: CND} yis a fresh individual
Sy —=n S3=SU{y:C, y:D}
+S3 =1 Sp1 = S3U{z: VS.-C}
S41 —v S51 =541 U{y: ~C} CLASH with S3
+S3 =1y Sp2 = S3U{z: 35D}
S4o —3 S50 =3S12U{(x,2): S, z: D} zis a fresh individual

Ss.2 is a complete and clash-free constraint system.

It induces the model Z = (AZ,%) where:

AT = {z,y, 2}

ST =A{(z,9), (z,2)}
C* = {y}

D' = {y}

5. CM3R.AN3IR.BMN-3R.(AN B)

First of all we transform the concept to an equivalent concept in negation normal
form:

CMN3R.AN3R.BMN—-3R.(ANB)
CN3R.AN3IR.BNYR.-(ANB)
CMN3R.AN3IR.BNVYR.(-~AU-B)

Next we apply the ALC tableau algorithm to it:
So={z:CN3IR.AN3IR.BNVR.(-AL-B)}

So = S1 =S U{z:C, x:3R.A, z:3R.B, x:VR.(—AU-B)}
S1 =382 = S1U{(x,y) : R, y: A} y is a fresh individual

Sy —3 83 =SyU{(z,2) : R, z: B} zis a fresh individual

Sy =y Sy =S3U{y:~AU-B, z:-AU-B}

+S4 =1 S50 =S4 U{y : 7A} CLASH with S
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+54 = S5.2 =S4 U{y : ~B}

+552 =1 Se2 = Ss2U{z: A}

+S5.2 =1 Se3 = Ss2U{z: 7B} CLASH with S3

Se.2 is a complete and clash-free constraint system.

It induces the model Z = (AZ,7) where:

AT = {z,y,2}

RY = {(z,y), (x,2)}
AT = {y}

BT = {2}

C* = {z}

6. -"VR.ANVR((VR.B)U A) C VYR.~(3R.A) N 3R.(3R.B)

We have to check whether this subsumption is true in all interpretations. This is not the
case if, and only if, the intersection of the concept in the left-hand side and the negation
of the right-hand side concept is satisfiable.

Therefore we check satisfiability of the concept
-VR.AMVR((VR.B)U A) M =(VR.~(IR.A) M 3R.(3R.B))

First of all we transform the concept to an equivalent concept in negation normal
form:

JR.~ANVYR((VR.B)U A) N (~(VR.~(3R.A)) U ~(3R.(3R.B)))

JR-ANVR((VR.B) UA) M (IR.(IR.A) UVR.~(3R.B))

IR.~ANVR((YR.B) U A) N (3R.(3R.A) UVR.(VR.~B))

No we apply the ALC tableau algorithm:

So = {z : IR-ANVYR((YR.B) U A) N (3R.(3R.A) UVR.(YR.~B))}

So —n S = SoU = {z : IR.~A, z : VR(YR.BUA), = : 3R.(3R.A)UVR.(VR.~B)}
S1 =38y =S1U{(z,y) : R, y: A} yis a fresh individual

Sa —v S3=SU{y:VR.BUA}

+53 =y S41 = S3U{y : VR.B}

+S3 =1 Sp2 = S3U{y : A} CLASH with S,
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+S41 =0 8511 = Sp1U{z 1 IR.(IR.A)}

S511 —3 5611 =S511U{(z,2): R, z:3R.A} z is a fresh individual
Se11 —3 5711 =5611U{(z,w) : R, w: A} w is a fresh individual
+S41 —u Ss12 =S11U{z : VR.(VR.-B)}

Ss.1.2 =y Se.1.2 = S5.1.2U{y : VR.-B}

Both of the branches lead to a clash free constraint system in S71.1 and in Sg 1.2 (in this
second case only if there is no R-relation arrow starting from y, so that both constraints
VR.B and VYR.—B can be satisfied).

S7.1.1 induces the model Z = (A%, where:
AT = {z,y, z,w}
Rf = {(x,y), (.1‘, Z), (Zv w)}

AT = {u)

Bf =9

S6.1.2 induces the model Z = (AI,'Z) where:
AT = {z,y}

RE = {(a,9)}

AT =9

Bf =90

Finally, since we have found two interpretations which can satisfy our concept, then the
subsumption is not true in all interpretations.

These solutions were obtained and typeset by Fabrizio Prosperi



