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Exercise 1

Use the tableau method for ALC described in Baader and Sattler’s paper to check
whether the following concept is satisfiable/consistent. Show the steps and rules
that are used. If the concept is satisfiable give the model(s) (satisfying interpreta-
tion(s)) obtained by the method.

(VR.(3R.A)) M (3R.B)) N (VR.((VR.-~A) U (VR.—B)))

Solution
Let
Co = ((VR.(3R.A)) N (IR.B)) N (VR.(VR.—~A) LU (VR.—B)))
Cy = ((VR.(3R.A)) N (3R.B))
Cy = (VR.((VR.—-A) U (VR.—B)))
Start with
T, ® {OO}
Apply — to get
To © {Co, Ch, CQ}

1



Apply —n again to get
z, o {Cy C1,Cy,VR.(3IR.A)),3R.B)}
Apply —3 to get

{Cy,Cy,Cy,¥R.(3R.A)),3R.B)}

T, ®
r

T ‘o {B}

Apply —v to get

{Cy,Cy1,Cy,VR.(3R.A)),3R.B)}

T, ®
r

) ‘o {B,3R.A}

Apply —v to get

{Cy,C1,Cy,VR.(3R.A)),3R.B)}

T, ®
|
| R
|
r; o {B,3JR.A ((VR—-A)U(VR.-B))}
Apply —3 to get
{Cy, C1,C5,VR.(IR.A)),IR.B)}

Lo

R

|
I
z1 o {B,3R.A,((VR-A) U (YR.-B))}
|
| R

|

{4}

X2

Apply —, again to get



Lo

{Co, C1,Cy, YR.(AR.A)),3R.B)}

R

|
|
z1 o {B,3R.A, ((VR-A)U(VR.—B))}
|
| R

|

X2

{A7 _'B}

No clash and no further rules apply so Cj is satisfiable.
A model [ is A = {zy, 21,75} and AT = {25} and B! = {x}.

Exercise 2

Use the tableau method for ALC described in Baader and Sattler’s paper to check
whether the following concept is satisfiable/consistent. Show the steps and rules
that are used. If the concept is satisfiable give the model(s) (satisfying interpreta-
tion(s)) obtained by the method.

((VR.(3R.A)) N (3R.B)) N (VR.(VR.~A) 1 (VR.~B)))

Solution
Let

Co = ((YR.(3R.A)) M (3R.B)) N (VR.((YR.~A) M (VR.~B)))
¢y = ((YR.(3R.A)) N (3R.B))
Cy = (VR.((YR.~A) 1 (YR.~B)))

Start with

z, o {Co}

Apply — to get

Lo ® {00701702}

Apply —n again to get



Lo © {Co, Ol, CQ, \V/R(HRA)), HRB)}
Apply —3 to get

{Co, Cy,Cy, YR.(3R.A)),3R.B)}

T, ®
r

T |o {B}

Apply —v to get

{Cy, C1,C5,VR.(IR.A)),IR.B)}

T, ®
r

) |o {B,3R.A}

Apply —v to get

{Cy, C1,C5,VR.(IR.A)),IR.B)}

T, ®
|
| R
|
r; o {B,3JR.A((VR-A)U(VR.-B))}
Apply —3 to get
{Cy, C1,C5,VR.(IR.A)),IR.B)}

Lo

R

|
|
z1 e {B,3RA, ((VR—A)N (YR.-B))}
|
| R

|

{4}

X2

Apply —n again to get



To

{Co,C1,Cy, YR.(3R.A)),3R.B)}

R

[ ]
|
}
z1 o {B,3R.A,((VR-A) N (VR.—B)),YR.—~A,YR.~B}
|
IR

|

[ ]

{A}

Apply —v to get

)

Lo

{Cy,C1, Cy, ¥R.(3R.A)),3R.B)}

R

[ ]
|
I
z1 o {B,3R.A,((YR-A) N (YR.—B)),YR.~A,YR.~B}
|
| R

|

[ J

T2

{Av ﬁA}

So we have a clash!
There are no alternatives/other ways to apply the or rule, so Cj is unsatisfiable.



