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FO-definable

DL
DL’

“DL and DL’ are equivalent”

DL

DL’

“DL’ strictly more expressive than DL”

DL

FOL

“DL is a first-order fragment”

We assume that DL, DL’, FOL use the same sets of names.
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 QFBAPA: set and cardinality constraints over finite sets
 Satisfiability for QFBAPA is NP-complete
 Baader & D. ‘19: QFBAPA∞, like QFBAPA but with infinite 

sets, we show that it is NP-complete

Human ⊓ succ(|pet ∩ Dog| = |child ∩ Human|)

successor restriction ALC + successor restrictions based on QFBAPA ALCSCC

Baader ‘17: TBox consistency is ExpTime complete;
defined only over finitely branching interpretations! 

● ALCSCC∞ := ALCSCC defined over all interpretations
● TBox consistency remains ExpTime-complete

Baader & D. ‘19

ALCSCC∞

ALCQ

Separation using 
counting bisimulation

Successor restrictions evaluated w.r.t. 
all role successors of an individual
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Concrete domains and negation

Conditions on  that enable the expression of negated predicates in ALC( ) or FOL(𝔇 𝔇 ):𝔇
● Weakly Closed Under Negation (WCUN): complement of a k-ary predicate is a union of k-ary predicates

¬(x = y) iff (x < y) ∨ (y < x)
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following are equivalent:
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2) φ(x) is equivalent to some ALC(𝔇) concept.
● FroCoS ‘25: showed w.r.t all interpretations as well as 
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From here on...

● Expressive power of ontologies with numerical constraints*
– e.g. ALCSCC∞ TBoxes using global Presburger bisimulation (Baader, D. ‘20)

● Expresive power when combining cardinality constraints and concrete domains (CADE ‘25)
● Different notion of expressive power, e.g. conservative extensions
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– e.g. ALCSCC∞ TBoxes using global Presburger bisimulation (Baader, D. ‘20)

● Expresive power when combining cardinality constraints and concrete domains (CADE ‘25)
● Different notion of expressive power, e.g. conservative extensions

Thanks! :-)
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It cannot be expressed without feature roles!
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Jean
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ℚ(salary < next salary)

succ(|child ∩ (salary < next salary)| > |child ∩ (salary < next salary)c|)

Feature roles

“the salary of this individual is smaller 
than that of the majority of its children”

(∃salary, child salary.<) ⊑ (succ(|child| ≤ 0))

Inconsistent, due to the interaction of 
cardinality constraints and concrete domain!

18 / 18
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