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Exercise 4

We check whether the subsumption relation

A v Y

holds with respect to the normalized TBox T ′ that contains the following axioms.1

A v ∃r.X1

X1 v C

X1 v D

∃r.B v X3

B u X3 v X2

X4 v ∃r.B
X2 v ∃r.X4

∃r.A v X5

∃r.X5 v B

C v B

C v ∃r.A

and the two axioms

∃r.X6 v Y

∃r.B v X6.

The application of completion rules yields

• (R2), A v ∃r.X1, A ∈ S(A) add r to R(A, X1)

• (R1), X1 v C, X1 ∈ S(X1) add C to S(X1)

• (R2), C v ∃r.A, C ∈ S(X1) add r to R(X1, A)

• (R3), ∃r.A v X5, A ∈ S(A), r ∈ R(X1, A) add X5 to S(X1)

1Indices may be different from the tutorial.
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• (R3), ∃r.X5 v B, X5 ∈ S(X1), r ∈ R(A, X1) add B to S(A)

• (R1), C v B, C ∈ S(X1) add B to S(X1)

• (R3), ∃r.B v X3, B ∈ S(X1), r ∈ R(A, X1) add X3 to S(A)

• (R1), B u X3 v X2, B ∈ S(A), X3 ∈ S(A) add X2 to S(A)

• (R2), X2 v ∃r.X4, X2 ∈ S(A) add r to R(A, X4)

• (R2), X4 v ∃r.B, X4 ∈ S(X4) add r to R(X4, B)

• (R3), ∃r.B v X6, B ∈ S(B), r ∈ R(X4, B) add X6 to S(X4)

• (R3), ∃r.X6 v Y , X6 ∈ S(X4), r ∈ R(A, X4) add Y to S(A)

Completion yields Y ∈ S(A). Therefore A v Y holds with respect to
T ′ ∪ {∃r.X6 v Y,∃r.B v X6} and A v ∃r.∃r.B holds with respect to T ′ and T .
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