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Many description logics
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Syntax – ALC (AL with full concept negation)

Formation rules:
<Atomic> ::= A | B | ... | P | Q | ... | ⊥ | ⊤

<wff> ::= <Atomic> | ¬ <wff> | <wff> ⊓ <wff> | <wff> ⊔
<wff> | ∀R.C | ∃R.C 
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Examples

❑ (Mother ⊓ Father): “it cannot be both a mother and father”

❑Person ⊓ Female:  “persons that are female”

❑Person ⊓ ∃hasChild. ⊤:  “(all those) persons that have a child” 

❑Person ⊓ ∀hasChild. ⊥: “(all those) persons without a child” 

❑Person ⊓ ∀hasChild.Female: “persons all of whose children 

are female”



Syntax - AL* Interpretation (∆,I)

❑I(⊥) =∅ and I(⊤) = ∆ (full domain, “Universe”)

❑For every concept name A of L, I(A) ⊆ ∆

❑I(¬C) = ∆ \ I(C)

❑I(C ⊓ D) = I(C) ∩ I(D)

❑I(C ⊔ D) = I(C) ∪ I(D)

❑For every role name R of L, I(R) ⊆ ∆ × ∆

❑I(∀R.C) = {a ∈ ∆ | for all b, if (a,b)∈I(R) then b∈I(C)}

❑I(∃R.⊤) = {a ∈ ∆ | exists b s.t. (a,b) ∈ I(R)}

❑I(∃R.C) = {a ∈ ∆ | exists b s.t. (a,b) ∈ I(R), b ∈ I(C)}

❑I(≥nR) = {a ∈ ∆ | |{b | (a, b) ∈ I(R)}| ≥ n}

❑I(≤nR) = {a ∈ ∆ | |{b | (a, b) ∈ I(R)}| ≤ n}

6NOTE: last two elements not in ALC
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