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In particular, number restrictions are not used. In this way, we also reprove in an elegant way Danecki's difficult result that satisfiability for PDL with intersection is in 2EXP. • A domino must be placed exactly over a ruled square. Moreover, only soundness and completeness of the tableau algorithm have to be proved; termination and a practical
procedure to ensure termination, called a blocking test, also follows from the prerequisites of the framework. Note: Here EXP means ExpTime, and 2EXP means ExpExpTime. The proof uses a reduction from the word problem for alternating, exponential time bounded Turing machines. E.Z.: In short: the converse μ-calculus is ExpTime-complete.
Information and Computation, 199(1-2):132–171, 2005. This strengthens the results by Grädel, Kolaitis, and Vardi [15], who showed that the satisfiability problem for the first-order two-variable logic L2 is NExpTime-complete and by Grädel, Otto, and Rosen [16], who proved the decidability of C2. E.Z.: In short, ICPDL and hence ALCI (∩,∪,o,*,id) is
decidable. One relevant and powerful variation is ICPDL, the extension of PDL with intersection and converse. Eliminating “converse” from converse PDL [ pdf | ] @article{DeGiacomoLenzerini1996a, author = {Giuseppe De Giacomo}, title = {Eliminating ``converse'' from converse {PDL}}, journal = {Journal of Logic, Language, and Information},
volume = {5}, number = {2}, year = {1996}, pages = {193--208}, doi = {10.1007/BF00173700}, ee = { } In this paper we show that it is possible to eliminate the “converse” operator from the propositional dynamic logic CPDL (Converse PDL), without compromising the soundness and completeness of inference for it. On the other hand, with the
rather weak form of number restrictions available in implemented systems, the number of role successors of an individual can only be restricted by a fixed non-negative integer. Hence, so is concept satisfiability in μALCI. LNCS, vol. 4548, pp. 1 allow only nonperiodic tilings of the plane. We refer to [DL Handbook] for usual background knowledge on
description logics (DLs). If the number of modal parameters is bounded, full Boolean Modal Logic becomes ExpTime-complete. The expressive power of this constructor is increased even further by introducing explicit quantifiers for the numerical variables. It is worth noticing that by a recent result of E. A recent paper by Schild showed that this issue
can be profitably addressed by relying on a correspondence between DLs and propositional dynamic logics (PDL). It would be desirable to combine different maximal logics into one super-logic, but then inference may turn out to be undecidable. A tableaux decision procedure for SHOIQ [ pdf | ] @inproceedings{HorrSattSHOIQ2005, author = {Ian
Horrocks and Ulrike Sattler}, title = {A tableaux decision procedure for $\matcal{SHOIQ}$}, pages = {448--453}, editor = {Leslie Pack Kaelbling and Alessandro Saffiotti}, booktitle = {Proc.\ of the 19th Int.\ Joint Conf.\ on Artificial Intelligence (IJCAI~2005)}, publisher = {Professional Book Center}, year = {2005} } This paper presents a tableaux
decision procedure for SHOIQ , the DL underlying OWL-DL. vol. 106 in CEUR, pp. Finally, we show how, combining the technique of ‘filtration’ with a notion of ‘copying’ worlds – in view of the “more than n” interpretation, one cannot simply collapse worlds – for some modal logics (GrK, GrT, ...), the finite model property (and also decidability) is
obtained. Theoretical Computer Science, Special Issue: 9th Int. Shapiro, editors, Proc. Technical report: Is your RBox safe? The original motivation for this work was to develop a description logic suitable for qualitative spatial reasoning problems. Technical report: [ pdf ] A PSpace-algorithm for deciding ALCNI R+-satisfiability [ ps.zip | ]
@techreport{HorrocksSattlerTobies1998, author = {Ian Horrocks and Ulrike Sattler and Stephan Tobies}, title = {A {PS}pace-algorithm for deciding $\mathcal{ALCNI}_{R^+}$-satisfiability}, institution = {LuFg Theoretical Computer Science, RWTH Aachen}, address = {Germany}, type = {LTCS-Report}, number = {98-08}, year = {1998} }
ALCNI R+ — ALCN augmented with transitive and inverse roles — is an expressive Description Logic which is especially well-suited for the representation of complex, aggregated objects. This fact allows one to build inference procedures for CPDL, by encoding CPDL formulae into PDL, and then running an inference procedure for PDL. Second, we
allow to express inclusion statements between general concepts, and terminological cycles as a particular case. The second is our older idea to formalize the notion of 'object' in the same modal spirit. Secondly, we will see that although these two logics share most of their constructs, they lead to quite different TSs, which demonstrates how the
capabilities of our framework can be used to capture different language properties. It is interesting that C12 is in NExpTime in spite of the fact that there are sentences whose minimal (and only) models are of doubly exponential size. of the 2002 Int. on the Principles of Knowledge Representation and Reasoning, KR 2006, Lake District of the UK, June
2-5, 2006. 122–131, 2001. In contrast, intuitive automata algorithms usually require exponential time also in the best case, and thus an efficient implementation requires considerable modifications. 253-263, Plenum Press, New York, 1987. The intersection, cf. In Harald Ganzinger, David McAllester, and Andrei Voronkov, editors, Proc. We see to
assemble the copies (also called dominoes) on an infinite plane, ruled into squares the size of one domino, according to the following rules: • No dominoe may be rotated or reflected. We propose to further extend such DLs with key constraints that allow the expression of statements like “US citizens are uniquely identified by their social security
number”. We present an algorithm that decides satisfiability of the DL ALC extended with transitive and inverse roles and functional restrictions with respect to general concept inclusion axioms and role hierarchies; early experiments indicate that this algorithm is well-suited for implementation. In Proc. In L.C.Aiello, Jon Doyle, and Stuart C. Morgan
Kaufmann, 2003. of the 5th Symposium on Computation Theory, Zaborów, Poland, December 3-8, 1984, LNCS, vol. 208, pp. Information and Computation, 81(3):249–264, 1989. on Artificial Intelligence, AAAI'94, Seattle, Washington, July 31 – August 4, 1994, pp. Workshop on Description Logics, DL 2006, Windermere, Lake District, UK, May 30 – June
1, 2006 vol. 189 in CEUR, pp. We provide applications of the decision procedure to regular expressions, Ianov schemes, and classical systems of modal logic. Joint Conf. Journal of Artificial Intelligence Research, vol. 6, pp. Journal of Artificial Intelligence Research, 23:667-726, 2004. Finally, we consider negated role assertions in ABoxes and qualified
number restrictions. 540-551, Springer, 2006. Technical report: [ pdf ] Decidability of expressive Description Logics with role compositions (extended abstract) [ ps.zip ] In Proc. The complexity of reasoning with cardinality restrictions and nominals in expressive Description Logics [ pdf | ] @article{Tobies2000, author = {Stephan Tobies}, title =
{The complexity of reasoning with cardinality restrictions and nominals in expressive Description Logics}, journal = {Journal of Artificial Intelligence Research}, volume = {12}, year = {2000}, pages = {199--217}, doi = {10.1613/jair.705}, ee = { } We study the complexity of the combination of the Description Logics ALCQ and ALCQI with a
terminological formalism based on cardinality restrictions on concepts. Such an extension of Km is called a regular grammar logic. Vardi, On the decision problem for two-variable first-order logic. In L.C.Aiello, Jon Doyle, and Stuart C.Shapiro, editors, Proc. We analyze from a theoretical point of view a TKRS whose capabilities go beyond the ones of
presently available TKRSs. The new features studied, often required in practical applications, can be summarized in three main points. The contribution of the paper is two-fold: we extend the family of ExpTime logics, and we present a technique to reason in the presence of nominals. Decidable reasoning in terminological knowledge representation
systems [ pdf | ] @article{Buchheit_etal_1993a, author = {Martin Buchheit and Francesco M. Decidability of class-based knowledge representation formalisms [ pdf | ps.zip ] PhD Thesis, Dipartimento di Informatica e Sistemistica, Università di Roma "La Sapienza", 1995. By discovering that features correspond to deterministic programs in dynamic
logic, we show that adding them to TSL preserves decidability, although violates its finite model property. In Rohit Parikh, editor, Proc. An abridged version appeared in Proc. We show that this approach leads to an optimal solution for ALCQI , as ALCQI with cardinality restrictions has the same complexity as C2 (NExpTime-complete). Shapiro},
booktitle = {Proc.\ of the 5th Int.\ Conf.\ on Principles of Knowledge Representation and Reasoning (KR'96)}, publisher = {Morgan Kaufmann}, year = {1996} } A Description Logic (DL) system is characterized by four fundamental aspects: the set of constructs used in concept and role expressions, the kind of assertions allowed in the TBox
(assertions on concepts) and the ABox (assertions on individuals), and the inference mechanisms for reasoning on both the TBox and the ABox. Our result has applications in information logic, description logic, and epistemic logic. (a) Proof that the six polygonal tiles shown on Fig. Hence, concept satisfiability in μALCIO is ExpTime-complete (even
with general TBoxes, which are internalizable in presence of μ). Additionally, we describe an algorithm for deciding the coherence of inverse-free TSL -concepts with features. 168–177, 2004. Technical report: [ ps.zip ] LTCS-Report 03-04, Chair for Automata Theory, Institute for Theoretical Computer Science, Dresden University of Technology,
Germany, 2003. Nebel, editor, Proc. One of the connections made between the models, that involving language models, is quite counterintuitive. From the standpoint of DLs, we derive decidability and complexity results for some of the most expressive logics appeared in the literature, and from the standpoint of PDLs, we derive a general methodology
for the representation of several forms of program determinism and for the specification of partial computations. (574 pages) ISBN 978-0-521-78176-3 Handbook of Modal Logic Modal Logic Modal Logic Computational Complexity Addison-Wesley Publishing Company, 1994. 1200, Springer, Berlin, 1997. 57-67, AAAI Press, 2006. To make it even more
useful for applications, many extensions of PDL have been considered in the literature. of the 12th IEEE Symposium on Logic in Computer Science, LICS'97, Warsaw, Poland, June 29 – July 2, 1997, pp. Expressive role constructors are important in many applications, but can be computationally problematical. Note: This Description Logic is now known
as RIQ . In comparison with PDL with strong loop predicate [Danecki 1984], this is more powerful and interesting example of a logic which is decidable in contrast to its deterministic case and despite the lack of finite and even tree model properties. On the one hand, the roles that may occur in number restrictions are usually of a very restricted type,
namely atomic roles or complex roles built using either intersection or inversion. While PDL consists of assertions about weakest preconditions, the converse construct enable us to make assertions about strongest postconditions. Surprisingly, this extension is still undecidable. Vardi}, title = {Reasoning about the past with two-way automata}, pages
= {628--641}, editor = {Kim G. In Dimiter G. SHOQ (D) is an expressive description logic equipped with named individuals and concrete datatypes which has almost exactly the same expressive power as the latest web ontology languages (e.g., OIL and DAML+OIL). of the 14th Annual Symposium on Theoretical Aspects of Computer Science, LNCS,
vol. A lower complexity bound for Propositional Dynamic Logic with intersection [ pdf | ps.zip | ] @inproceedings{LangeEXPSPACE, author = {Martin Lange}, title = {A lower complexity bound for Propositional Dynamic Logic with intersection}, pages = {133--147}, editor = {Renate A. Instances of realistic size for PSpace-complete problems are
now within reach for implemented systems. It considerably extends L2, plain first-order with only two variables, which is known to be decidable by a result of Mortimer. Augmenting concept languages by transitive closure of roles: An alternative to terminological cycles [ pdf | ] @inproceedings{Baader1991, author = {Franz Baader}, title =
{Augmenting concept languages by transitive closure of roles: {A}n alternative to terminological cycles}, pages = {446--451}, editor = {John Mylopoulos and Raymond Reiter}, booktitle = {Proc.\ of the 12th Int.\ Joint Conf.\ on Artificial Intelligence (IJCAI'91)}, publisher = {Morgan Kaufmann}, year = {1991} } In Baader (1990, 1990a), we have
considered different types of semantics for terminological cycles in the concept language TLQ which allows only conjunction of concepts and value-restrictions. Whereas tableau-based algorithms usually yield worst-case optimal algorithms in the case of PSpace-complete logics, it is often very hard to design optimal tableau-based algorithms for
ExpTime-complete DLs. In contrast, the automata-based approach is usually well-suited to prove ExpTime upper-bounds, but its direct application will usually also yield an ExpTime-algorithm for a PSpace-complete logic since the (tree) automaton constructed for a given concept is usually exponentially large. For this reason, an approach combining
both advantages is highly desirable. of the 18th Conference on Automated Deduction, CADE 2002, Copenhagen, Denmark, July 27-30, 2002, LNCS, vol. 2392, pp. Two-variable logic with counting is decidable [ pdf | ps.zip | ] @inproceedings{Gradel_etal_1997b, author = {Erich Gr{\"a}del and Martin Otto and Eric Rosen}, title = {Two-variable logic
with counting is decidable}, pages = {306--317}, editor = {Glynn Winskel}, booktitle = {Proc.\ of the 12th Annual IEEE Symposium on Logic in Computer Science (LICS'97)}, publisher = {IEEE Computer Society Press}, year = {1997}, doi = {10.1109/LICS.1997.614957}, ee = { } We prove that the satisfiability problem for C2 is decidable. Finally,
we prove that universal implications can be expressed within TSL . 704-709, Morgan Kaufmann, 1993. It is known that the satisfiability problem for the μ-calculus is ExpTime-complete. Research report: [ ps.zip ] Expressive number restrictions in Description Logics [ pdf | ps.zip | ] @article{BaaderSattler1999, author = {Franz Baader and Ulrike

Sattler}, title = {Expressive number restrictions in Description Logics}, journal = {Journal of Logic and Computation}, volume = {9}, number = {3}, year = {1999}, pages = {319--350}, doi = {10.1093/logcom/9.3.319}, ee = { } Number restrictions are concept constructors that are available in almost all implemented Description Logic systems. A
uniform framework for concept definitions in Description Logics [ pdf | ] @article{DeGiacomoLenzerini1997, author = {Giuseppe De Giacomo and Maurizio Lenzerini}, title = {A uniform framework for concept definitions in Description Logics}, journal = {Journal of Artificial Intelligence Research}, volume = {6}, year = {1997}, pages = {87--110},
doi = {10.1613/jair.334}, ee = { } Most modern formalisms used in Databases and Artificial Intelligence for describing an application domain are based on the notions of class (or concept) and relationship among classes. We consider complex role inclusion axioms of the form R o S ⊆ R or S o R ⊆ R, to express propagation of one property along
another one, which have proven useful in medical terminologies. Harel [Harel 1983] has proved that the problem of whether or not a formula of PDL with intersection has a deterministic model is highly undecidable (Σ11-hard). 87–110, 1997. These constructs enable the usual frame-based descriptions to be combined with definitions of recursive data
structures such as directed acyclic graphs, lists, streams, etc. This paper proves that the Domino Problem is undecidable. 628–641, Springer, 1998. Concept expressions / formulae are assumed to be in negation norm form (NNF). Starting with the language ALC of Schmidt-Schauß & Smolka (1988) – which allows negation, conjunction and disjunction
of concepts as well as value-restrictions and exists-in-restrictions – we shall disallow cyclic concept definitions, but instead shall add the possibility of role definitions involving union, composition, and transitive closure of roles. In fact a rather small sublanguage of KL-ONE called ALR is used which has only the concept forming operators conjunction,
value restriction, and role value maps using only “=”. Rosen, Undecidability results on two-variables logics. pp. 421–431, Morgan Kaufmann, 1989. Workshop on Description Logics, DL 2004, Whistler, British Columbia, Canada, June 6-8, 2004, vol. 104 in CEUR, pp. Pan and Ian Horrocks}, title = {Reasoning in the $\mathcal{SHOQ}(D_n)$
Description Logic}, pages = {53--62}, editor = {Ian Horrocks and Sergio Tessaris}, booktitle = {Proc.\ of the 15th Int.\ Workshop on Description Logics (DL~2002)}, series = {CEUR Workshop Proceedings}, volume = {53}, publisher = {CEUR-WS.org}, year = {2002}, ee = { } Description Logics (DLs) are of crucial importance to the development
of the Semantic Web, where their rôle is to provide formal underpinnings and automated reasoning services for Semantic Web ontology languages such as DAML+OIL. In this paper we study the graded μ-calculus, which extends graded modal logic with fixed-point operators, or, equivalently, extends classical μ-calculus with graded modalities. Using
the same reduction, we show that, for the extension of ALCQI with nominals, reasoning with general axioms is a NExpTime-complete problem. of the 19th Int. on the Principles of Knowledge Representation and Reasoning, KR'96, Cambridge, Massachusetts, U.S.A., November 5-8, 1996. Vardi}, title = {The complexity of the graded $\mu$-calculus},
pages = {423--437}, editor = {Andrei Voronkov}, booktitle = {Proc.\ of the 18th Int.\ Conf.\ on Automated Deduction (CADE-18)}, series = {Lecture Notes in Computer Science}, volume = {2392}, publisher = {Springer}, year = {2002}, doi = {10.1007/3-540-45620-1_34}, ee = { } In classical logic, existential and universal quantifiers express that
there exists at least one individual satisfying a formula, or that all individuals satisfy a formula. 53–69. Workshop on Description Logics, DL 2001, Stanford University, California, USA, August 1-3, 2001, vol. 49 in CEUR, pp. on Automated Reasoning, IJCAR 2001, Siena, Italy, June 18-23, 2001. of the 2nd Int. We first show that we can nevertheless
capture a restricted form of finiteness and represent finite modeling structures such as lists and trees, while still reasoning with respect to arbitrary models. In this paper we present a tableaux algorithms for deciding concept satisfiability and subsumption in Description Logics that extend ALC with both transitive and inverse roles, a role hierarchy,
and functional restrictions. Having 'property, object, sufficiency, necessity', we establish some basic results and profess to properly formalize the everyday metamathematical reason. Decision procedures for expressive Description Logics with intersection, composition, converse of roles and role identity [ pdf | ] @inproceedings{Massacci2001, author
= {Fabio Massacci}, title = {Decision procedures for expressive Description Logics with intersection, composition, converse of roles and role identity}, pages = {193--198}, editor = {Bernhard Nebel}, booktitle = {Proc.\ of the 17th Int.\ Joint Conf.\ on Artificial Intelligence (IJCAI~2001)}, publisher = {Morgan Kaufmann}, year = {2001} } In the
quest for expressive description logics for real-world applications, a powerful combination of constructs has so far eluded practical decision procedures: intersection and composition of roles. 466-471, Morgan Kaufmann, 1991. LNCS, vol. 1443, pp. Unlike L2, C2 does not have the finite model property. This is generally performed by admitting a
constructor for building a concept from a set of enumerated individuals. By adding intersection of programs to PDL we obtain a programming logic called PDL with intersection. In this perspective, an interesting open question pointed out by Sattler and Vardi [IJCAR 2001] is whether inference in a hybrid μ-calculus with restricted forms of graded
modalities is decidable, and which complexity class it belongs to. C2 is first-order logic with only two variables in the presence of arbitrary counting quantifiers ∃≥m, m≥1. For simplicity, existential restrictions and universal restrictions are called modal constraints somewhere. In this paper we prove the correctness of this conjecture by presenting a
PSpace algorithm for deciding satisfiability and subsumption of ALCNI R+-concepts. We propose tableau-based decision procedures for the satisfiability of logics extending ALC with the intersection, composition, union, converse of roles and role identity. Vardi}, title = {The taming of converse: {R}easoning about two-way computations}, pages =
{413--424}, editor = {Rohit Parikh}, booktitle = {Proc.\ of the 5th Workshop on Logics of Programs}, series = {Lecture Notes in Computer Science}, volume = {193}, publisher = {Springer}, year = {1985}, doi = {10.1007/3-540-15648-8_31}, ee = { } We consider variants of propositional dynamic logic (PDL) augmented with the converse
construct. LNAI, vol. 3097, pp. However, our reduction strategy is quite different from the one used by Tobies. The taming of converse: Reasoning about two-way computations [ pdf | ] @inproceedings{Vardi1985, author = {Moshe Y. The satisfiability problem for logics with a bounded number of variables has applications in artificial intelligence,
notably in modal logics, where counting comes in the context of graded modalities, and in description logics, where counting can be used to express so-called number restrictions. Journal of Logic, Language, and Information, 14(3):369-395, 2005. 303-317, Springer, 2007. of the 5th Workshop on Logics of Programs, Brooklyn, June 17–19, 1985, LNCS,
vol. 193, pp. Colloquium on Automata, Languages and Programming, ICALP'98, Aalborg, Denmark, July 13-17, 1998. The latter extend alternating automata in a similar way as the fully enriched μ-calculus extends the standard μ-calculus. Although this characteristic leads to several computational and representational advantages, it usually limits the
expressive power of the system. As an application of this framework, we present in this paper tableau systems for two expressive DLs, the new DL SHIO and the well-known SHIQ. Rosen, Two-variable logic with counting is decidable. on Language and Automata Theory and Applications, LATA 2007, Tarragona, Spain, March 29 – April 4, 2007, 206(910):1045-1056, 2008. We establish several properties of μALCQ , including the decidability and the computational complexity of reasoning, by formulating a correspondence with a particular modal logic of programs called the modal μ-calculus. Specifically we present an encoding of CPDL formulae into PDL that eliminates the converse programs from
a CPDL formula, but adds enough information so as not to destroy its original meaning with respect to satisfiability, validity, and logical implication. If a tableau algorithm can be described within this framework, the existence of an automata algorithm (and thus the ExpTime upper bound) directly follows. We give an elementary time decision
procedure, using a reduction to the emptiness problem for automata on infinite trees. 259–273, Springer, 2004. We show how some familiar concepts (such as subframes, p-morphisms, disjoint unions and filtrations) and techniques from modal model theory can be used to obtain results about expressiveness (like graded modal equivalence,
correspondence and definability) for this language. Artificial Intelligence, 160(1–2):79–104, 2004. Just as in Tobies' case, our proof is by reduction of a NExpTime-complete variant of the domino problem. of the 13th Int. To overcome this lack of expressiveness, we allow for variables ranging over the non-negative integers in place of the fixed numbers
in number restrictions. PDL with negation of atomic programs [ ps.zip | ] @article{LutzWalther2004, author = {Carsten Lutz and Dirk Walther}, title = {{PDL} with negation of atomic programs}, journal = {Journal of Applied Non-Classical Logics}, volume = {15}, number = {2}, year = {2005}, pages = {189--214}, doi = {10.3166/jancl.15.189213}, ee = { } Propositional dynamic logic (PDL) is one of the most successful variants of modal logic. The purpose of this is two-fold: firstly, we obtain that SHIO satisfiability is ExpTime-complete and can be decided by a tableau algorithm. However Schild left open three important problems, related to the translation into PDLs of functional
restrictions on roles (both direct and inverse), number restrictions, and assertions on individuals. A tableau calculus for multimodal logics and some (un)decidability results [ pdf | ] In H. de Swart, editor, Proc. This upper bound, however, is known for a version of the logic that has only forward modalities, which express weakest preconditions, but not
backward modalities, which express strongest postconditions. We extend our method for global caching in ALC to SHI by adding analytic cut rules, thereby giving the first ExpTime tableau-based decision procedure for SHI , and showing one way to incorporate global caching and inverse roles. Towards a theory of frames and rules [ pdf | ]
@techreport{Schild1989, author = {Klaus Schild}, title = {Towards a theory of frames and rules}, type = {KIT-Report}, number = {76}, institution = {Fachbereich Informatik, Technische Universit{\"a}t Berlin}, address = {Berlin, Germany}, year = {1989} } A term definition language very similar to the terminological part of BACK is enriched
with Horn-like rules and disjointness restrictions built up from arbitrary concepts possibly involving syntactic or semantic cycles. (c) Simplified proof of Berger's theorem that the plane tiling problem is undecidable. An automata theoretic decision procedure for the propositional μ-calculus [ pdf | ] @article{StreettEmerson1989, author = {Robert S.
Results on the propositional μ-calculus [ pdf | ] @article{Kozen1983, author = {Dexter Kozen}, title = {Results on the propositional $\mu$-calculus}, journal = {Theoretical Computer Science, Special Issue: 9th Int.\ Colloquium on Automata, Languages and Programming (ICALP'82)}, volume = {27}, number = {3}, year = {1983}, pages = {333-354}, doi = {10.1016/0304-3975(82)90125-6}, ee = { 82)90125-6} } In this paper we define and study a propositional μ-calculus Lμ, which consists essentially of propositional modal logic with a least fixpoint operator. (523 pages) ISBN 978-0-201-53082-7 Normal multimodal logics: Automatic deduction and logic programming extension [ pdf | ps.zip
] PhD thesis, Dipartimento di Informatica, Università degli Studi di Torino, Italy, 1998. of the 12th Nat. Proc. 413-427, Springer, 2005. In particular, we solve a long-standing open problem in information logic. This provides the necessary expressivity to go beyond most semantic and object-oriented Database models, and capture several useful
extensions. Furthermore, we consider an extension of ALC additionally containing both the identity role and the composition, union, transitive-reflexive closure, range restriction, and inverse of roles. of the 11th Int. Elsevier Science Publishers, 2001. The complexity of enriched μ-calculi [ pdf | ] @inproceedings{BonattiLutzICALP06, author = {Piero
A. Studia Logica, 47(3):233–241, 1988. Technical report: [ pdf ] Research Report RR-93-10, Deutsches Forschungszentrum für Künstliche Intelligenz (DFKI), Saarbrucken (Germany), 1993. on Artificial Intelligence, IJCAI 2003, Acapulco, Mexico, August 9-15, 2003, pp. of the 2001 Int. As a byproduct of the proof, we get also the result that inclusion
statements in ALCNR can be simulated by terminological cycles, if descriptive semantics is adopted. 306-317, IEEE Computer Society Press, 1997. of the Int. Levesque and Raymond Reiter}, booktitle = {Proc.\ of the 1st Int.\ Conf.\ on the Principles of Knowledge Representation and Reasoning (KR'89)}, publisher = {Morgan Kaufmann}, year =
{1989} } It is shown that in the frame-based language KL-ONE it is undecidable whether one concept is subsumed by another concept. Technical report: [ pdf ] The even more irresistible SROIQ [ pdf | ] @inproceedings{HorrKutzSattlerSROIQ, author = {Ian Horrocks and Oliver Kutz and Ulrike Sattler}, title = {The even more irresistible
$\mathcal{SROIQ}$}, pages = {57--67}, editor = {Patrick Doherty and John Mylopoulos and Christopher A. Workshop on Description Logics, DL 2002, Toulouse, France, April 19-21, 2002, vol. 53 in CEUR, pp. In particular, we will show by reduction of a domino problem that ALCN (+,∪) and ALCN (+,∩) are undecidable. Secondly, the succinctness
of the proofs demonstrates how our framework simplifies the design of tableau algorithms. E.Z.: In short: • unrestricted SIQ and even SIN with TBoxes with even one role are undecidable; • unrestricted SHQ and even SHN with TBoxes with just three roles (and a special RBox) are undecidable; • SHQ with TBoxes is decidable for a large family of
RBoxes. E.Z.: In short, ALCFIO is NExpTime-complete, even with numbers coded in binary, and even with inverse roles not used in number restrictions. on Artificial Intelligence, IJCAI'99, Stockholm, Sweden, July 31 – August 6, 1999, pp. Donini and Fabio Massacci}, title = {ExpTime tableaux for $\mathcal{ALC}$}, journal = {Artificial Intelligence},
volume = {124}, number = {1}, year = {2000}, pages = {87--138}, doi = {10.1016/S0004-3702(00)00070-9}, ee = { 00)00070-9} } The last years have seen two major advances in Knowledge Representation and Reasoning. on the Principles of Knowledge Representation and Reasoning, KR'96, Cambridge, Massachusetts, USA, November 5-8, 1996,
pp. Unfortunately, as long-known, reasoning with the resulting logic is undecidable. These combinations can naturally be embedded into C2, the two variable fragment of predicate logic with counting quantifiers, which yields decidability in NExpTime. 53–62, 2002. LNCS, vol. 2142, pp.247-261, Springer, 2001. In this paper, we consider the extension
of PDL with negation of atomic programs, only. Indeed, the algorithms based on tree-automata, which are used to prove ExpTime-completeness, require exponential time and space even in simple cases. We examine conditions under which this result can be improved, and we define two classes of automata, called segmentable and weaklysegmentable, for which emptiness can be decided using space logarithmic in the size of the automaton (and thus polynomial in the size of the input). Procedures for reasoning with respect to arbitrary models in very expressive Description Logics have been developed, but these are not directly applicable in the finite case. It consists of deciding, for
each domino set, whether or not it is solvable. We prove that the decidability problem for graded μ-calculus is ExpTime-complete – not harder than the decidability problem for μ-calculus, even when the numbers in the graded modalities are coded in binary. As well as promising superior computational behaviour, this new approach is shown to be
sufficiently powerful to allow subsumption and satisfiability with respect to a (possibly cyclic) knowledge base to be reduced to concept subsumption and satisfiability, and to support reasoning in a Description Logic that no longer has the finite model property. In many logics, these quantifiers have been generalized to express that, for a non-negative
integer n, at least n individuals or all but n individuals satisfy a formula. • The symbols on adjacent domino edges must match. How many legs do I have? 349-354. 1083-1117, 2000. In contrast, we show that for ALCQ , the problem can be solved in ExpTime. The main result of this paper is a procedure to reason with respect to finite models in an
expressive Description Logic equipped with inverse roles, cardinality constraints, and in which arbitrary inclusions between concepts can be specified without any restriction. Non-simple roles in number restrictions revisited [ pdf | ] @inproceedings{KazSatZolin2007, author = {Yevgeny Kazakov and Ulrike Sattler and Evgeny Zolin}, title = {How
many legs do {I} have? In R. Gore, A. Leitsch, and T. Nipkow, editors, Proc. The present paper shows that in the general case (nondeterministic models allowed) the satisfiability problem for PDL with intersection is decidable in time double exponential in the length of the formula tested. On expressive number restrictions in Description Logics [ pdf | ]
@inproceedings{GrandiDL2001, author = {Fabio Grandi}, title = {On expressive number restrictions in Description Logics}, pages = {56--65}, editor = {Carole Goble and Deborah L. From tableaux to automata for description logics. We present sound and complete reasoning services for this logic. In this paper we show how the description logic
SHOQ (D), which has been designed to provide such services, can be extended with n-ary datatype predicates as well as datatype number restrictions, to give SHOQ (Dn), and we present an algorithm for deciding the satisfiability of SHOQ (Dn) concepts, along with a proof of its soundness and completeness. Allen Emerson}, title = {An automata
theoretic decision procedure for the propositional $\mu$-calculus}, journal = {Information and Computation}, volume = {81}, number = {3}, year = {1989}, pages = {249--264}, doi = {10.1016/0890-5401(89)90031-X}, ee = { 89)90031-X} } The propositional μ-calculus is a propositional logic of programs which incorporates a least fixpoint
operator and subsumes the Propositional Dynamic Logic of Fischer and Ladner, the infinite looping construct of Streett, and the Game Logic of Parikh. The language ALR can be viewed as an extension of feature terms without complements and unions, where features have sets as values instead of elements. Patel-Schneider}, booktitle = {Proc.\ of
the 14th Int.\ Workshop on Description Logics (DL~2001)}, series = {CEUR Workshop Proceedings}, volume = {49}, publisher = {CEUR-WS.org}, year = {2001}, ee = { } We consider expressive Description Logics (ALCN ) allowing for number restrictions on complex roles built with combinations of role constructors. To formalize this, one happens
to resort to Kripke modal logic K which, having in the syntax the notions of 'property' and 'necessity', appears to provide a reliable metamathematical fundament. This proposes a way of retaining, in an extended language, the pleasant features of gfp-semantics for FLQ with cyclic definitions without running into the troubles caused by cycles in larger
languages. The irresistible SRIQ [ pdf | ] @inproceedings{HorrKutzSattlerSRIQ, author = {Ian Horrocks and Oliver Kutz and Ulrike Sattler}, title = {The irresistible $\mathcal{SRIQ}$}, pages = {108--117}, editor = {Bernardo Cuenca Grau and Ian Horrocks and Bijan Parsia and Peter F. on Logic for Programming, Artificial Intelligence, and
Reasoning, LPAR'99, Tbilisi, Georgia, September 6-10, 1999. [16] E. This process consists of three steps, tagging, recording, polarisation, which are introduced below. Otto, and E. The main results are that (i) adding negation of modal parameters to (multi-modal) K makes reasoning ExpTime-complete and (ii) adding atomic negation and conjunction
to K even yields a NExpTime-complete logic. A small model theorem is obtained as a corollary. 423-437, Springer, 2002. Artificial Intelligence, 124(1):87-138, 2000. We study a DL comprising the most general form of fixpoint constructs on concepts, all classical concept forming constructs, plus inverse roles, n-ary relations, qualified number
restrictions, and inclusion assertions. In this paper, we argue that, instead of choosing a single style of semantics, we achieve better results by adopting a formalism that allows for different semantics to coexist. LNAI, vol. 2083, pp. 76–91, Springer, 2001. Skordev, editor, Mathematical Logic and its Applications, Proc. E.Z.: In short, graded μ-calculus
is ExpTime-complete, hence so is μALCQ . Expressive role constructors are important in many applications, but can be computationally problematical. The same result is obtained for the closely related set of ten tiles. Basic regular operations on programs are interpreted as superposition, union, and reflexive-transitive closure of relations. Finally, we
investigate the limits of decidability for this family of DLs. E.Z.: In short: SHIQ is decidable; SI is in PSpace; unrestricted SHN is undecidable. As C2 extends L2 by expressive means for counting, significant applications arise from the fact that C2 embeds corresponding counting extensions of modal logics. Ontology reasoning in the SHOQ (D)
Description Logic [ pdf | ] @inproceedings{HorrSattSHOQD, author = {Ian Horrocks and Ulrike Sattler}, title = {Ontology reasoning in the $\mathcal{SHOQ}(D)$ Description Logic}, pages = {199--204}, editor = {Bernhard Nebel}, booktitle = {Proc.\ of the 17th Int.\ Joint Conf.\ on Artificial Intelligence (IJCAI~2001)}, publisher = {Morgan
Kaufmann}, year = {2001} } Ontologies are set to play a key rôle in the “Semantic Web” by providing a source of shared and precisely defined terms that can be used in descriptions of web resources. of OWL: Experiences and Directions (Workshop), OWLED 2005, Galway, Ireland, November 11-12, 2005, vol. 188 in CEUR, pp. Bull. We investigate
the interaction of converse with two constructs that deal with infinite computations: loop and repeat. So the question is: In your ontology, do you use a “safe” RBox, i.e., which does not destroy decidability? In [3], we introduced tableau systems (TS), a framework for tableau algorithms. We show that converse-loop-PDL is decidable in exponential time,
and converse-repeat-PDL is decidable in nondeterministic exponential time. ALCRASG has shown to be ExpTime-complete, due to associativity of role boxes, which is an important requirement. We show that 1. Reasoning about the past with two-way automata [ pdf | ] @inproceedings{Vardi1998, author = {Moshe Y. E.Z.: Note that TSL is now known
as ALCIreg. Journal of Computer and System Science, 18(2):194-211, 1979. The complexity of Description Logics with concrete domains [ pdf ] PhD Thesis, LuFG Theoretical Computer Science, RWTH Aachen, Germany, 2002. E.Z.: In short: SHIQ is decidable; SI is in PSpace; unrestricted SHN is undecidable. Tableau systems for SHIO and SHIQ [
pdf | ] @inproceedings{HladikModelDL2004, author = {Jan Hladik and J{\"o}rg Model}, title = {Tableau systems for $\mathcal{SHIO}$ and $\mathcal{SHIQ}$}, pages = {168--177}, editor = {Volker Haarslev and Ralf M{\"o}ller}, booktitle = {Proc.\ of the 17th Int.\ Workshop on Description Logics (DL~2004)}, series = {CEUR Workshop
Proceedings}, volume = {104}, publisher = {CEUR-WS.org}, year = {2004}, ee = { } Two prominent families of algorithms for the satisfiability test of Description Logics are automata-based algorithms, which translate a concept C into an automaton AC accepting all (abstractions of) models for C, and tableau algorithms, which incrementally create
a tree-shaped (pre-)model for C using a set of completion rules. Colloquium on Automata, Languages and Programming, ICALP 2006, Venice, Italy, July 9-16, 2006, LNCS, vol. 4052, pp. Still, there is a gap between the reasoning services needed by the expressive logics mentioned above and those provided by the current systems. Konsistenz von
Wissensbasen in Beschreibungslogiken mit Rollenoperatoren [ pdf | ps.zip ] Diploma thesis, LuFG Theoretical Computer Science, RWTH Aachen, Germany, 1997. The work is motivated by the requirement for n-ary datatype predicates in relation to “real world” properties such as size, weight and duration, in the Semantic Web applications. 413-424,
Springer, 1985. Technical report: [ pdf ] A Description Logic with transitive and inverse roles and role hierarchies [ pdf | ] @article{HorrocksSattlerSHI1999, author = {Ian Horrocks and Ulrike Sattler}, title = {A Description Logic with transitive and inverse roles and role hierarchies}, journal = {Journal of Logic and Computation}, volume = {9},
number = {3}, year = {1999}, pages = {385--410}, doi = {10.1093/logcom/9.3.385}, ee = { } The combination of transitive and inverse roles is important in a range of applications, and is crucial for the adequate representation of aggregated objects, allowing the simultaneous description of parts by means of the whole to which they belong and of
wholes by means of their constituent parts. The common theory has already been shown to be complete in deterministic exponential time; we give here a simpler proof of the upper bound. In this paper, we strengthen Tobies' result by proving NExpTime-hardness of reasoning in the description logic ALCFIO , which is obtained from ALCIO by adding
an additional sort of roles which are interpreted as partial functions. In particular, we are mainly interested in Logics (called ALCN ) allowing for the same kind of complex roles both in number and in value restrictions, which represent very expressive description languages and can be shown very useful for applications. In this work, we further
investigate the computational properties of the ALCN family, aiming at narrowing the decidability gap left open by Baader and Sattler's results. LNAI, vol. 1397, pp. 44–59. While satisfiability in several expressive fragments of the fully enriched μ-calculus is known to be decidable and ExpTime-complete, it has recently been proved that the full
calculus is undecidable. Roughly speaking, we show how to reason in a logic lacking the tree model property using techniques for logics with the tree model property. Journal of Applied Non-Classical Logics, 15(2):189–214, 2005. It is shown that deciding coherence and subsumption of such descriptions are PSpace-complete problems that can be
decided with linear space. on Logic for Programming, Artificial Intelligence, and Reasoning, LPAR 2002, Tbilisi, Georgia, October 14-18, 2002. One interesting feature of such formalisms is the possibility of defining a class, i.e., providing a set of properties that precisely characterize the instances of the class. of the 10th Annual Conference of the
European Association for Computer Science Logic, CSL 2001, Paris, France, September 10-13, 2001. Many recent articles point out that there are several ways of assigning a meaning to a class definition containing some sort of recursion. Despite its expressiveness, it has been conjectured that concept satisfiability for this logic could be decided in a
comparatively efficient way. The proposed mapping process here is based on the simple idea to capture possible back-propagation caused by the use of inverse roles. The resulting logic is called SRIQ . The undecidability of the dominoe problem [ pdf | ] @article{Berger1966, author = {Robert Berger}, title = {The undecidability of the dominoe
problem}, journal = {Memoirs of the American Mathematical Society}, volume = {66}, year = {1966}, pages = {1--72}, doi = {10.1090/memo/0066}, ee = { } A domino set is a finite set of square plates, the dominoes all of the same size, whose edges are marked with symbols, each plate in a different manner. Thus, in our formalism we can only
count on roles “in one direction”, while Tobies' proof requires counting in both direction. on Artificial Intelligence, IJCAI 2003, Acapulco, Mexico, August 9-15, 2003, Morgan-Kaufmann, 2003. Using this correspondence, we prove that it suffices to consider finite TSL -models, show that TSL -subsumption is decidable, and obtain an axiomatization of
TSL . Moreover an algorithm is developed which is sound and and complete with respect to the weak semantics and can be characterized to be polynomially time bound for non-pathological cases. (in German) Complexity results and practical algorithms for logics in knowledge representation [ pdf ] PhD Thesis, LuFG Theoretical Computer Science,
RWTH-Aachen, Germany, 2001. Finite model reasoning in Description Logics [ pdf | ] @inproceedings{Calvanese1996a, author = {Diego Calvanese}, title = {Finite model reasoning in Description Logics}, pages = {292--303}, editor = {Luigia Carlucci Aiello and Jon Doyle and Stuart C. Furthermore, we extend SHOIN with reflexive, symmetric,
transitive, and irreflexive roles, disjoint roles, a universal role, and constructs ∃R.Self, allowing, for instance, the definition of concepts such as a “narcissist”. All but ALCRASG are shown to be undecidable, and ALCRASG is of limited utility, even though it is still as expressive as ALCR + . In the present paper we shall show that the concept defining
facilities of FL0 with cyclic definitions and gfp-semantics can also be obtained in a different way. Practical reasoning for expressive Description Logics [ pdf | ] @inproceedings{HorrocksSattlerPract1999, author = {Ian Horrocks and Ulrike Sattler and Stephan Tobies}, title = {Practical reasoning for expressive Description Logics}, pages = {161-180}, editor = {Harald Ganzinger and David A. Propositional Dynamic Logic of regular programs [ pdf | ] @article{FischerLadner1979, author = {Michael J. Therefore, we take a closer look at the problem of counting over non-simple roles. This paper shares some viewpoints well made in [Giacomo 1996]. Technical report: [ pdf ] LTCS-Report 02-06,
Chair for Automata Theory, Institute for Theoretical Computer Science, Dresden University of Technology, Germany, 2002. Reasoning with individuals in concept languages [ pdf | ps.zip | ] @article{Schaerf1994b, author = {Andrea Schaerf}, title = {Reasoning with individuals in concept languages}, journal = {Data and Knowledge Engineering},
volume = {13}, number = {2}, year = {1994}, pages = {141--176}, doi = {10.1016/0169-023X(94)90002-7}, ee = { 94)90002-7} } One of the main characteristics of knowledge representation systems based on the description of concepts is the clear distinction between terminological and assertional knowledge. The last part of the paper presents
non-trivial classes of exponential time complete regular grammar logics. Such languages are better behaved proof theoretically than ordinary modal languages for they internalize the apparatus of labeled deduction. of the 25th Int. PSpace automata for Description Logics [ pdf | ] @inproceedings{HladikPenalozaDL06, author = {Jan Hladik and Rafael
Pe{\~n}aloza}, title = {PSpace automata for Description Logics}, pages = {74--85}, editor = {Bijan Parsia and Ulrike Sattler and David Toman}, booktitle = {Proc.\ of the 19th Int.\ Workshop on Description Logics (DL~2006)}, series = {CEUR Workshop Proceedings}, volume = {189}, publisher = {CEUR-WS.org}, year = {2006}, ee = { } Tree
automata are often used for satisfiability testing in the area of description logics, which usually yields ExpTime complexity results. By the completion problem is meant the problem of deciding whether an arbitrary finite partial tiling of the plane can be completed. One may replace cycles by role definitions involving union, composition, and transitive
closure of roles. A road-map on complexity for hybrid logics [ pdf | ] @inproceedings{ArecesBlMarx1999, author = {Carlos Areces and Patrick Blackburn and Maarten Marx}, title = {A road-map on complexity for hybrid logics}, pages = {307--321}, editor = {J{\"o}rg Flum and Mario Rodriguez-Artalejo}, booktitle = {Proc.\ of the 13th Int.\
Workshop on Computer Science Logic (CSL 2005), 8th Annual Conf.\ of the European Association for Computer Science Logic (EACSL)}, series = {Lecture Notes in Computer Science}, volume = {1683}, publisher = {Springer}, year = {1999}, doi = {10.1007/3-540-48168-0_22}, ee = { } Hybrid languages are extended modal languages which can
refer to (or even quantify over) states. Journal of Artificial Intelligence Research, 1:109-138, 1993. The first approach is in formalizing the notion of 'sufficiency' (which remains beyond the capacities of K), and consequently of 'sufficiency' and 'necessity' in a joint context. on Artificial Intelligence, IJCAI 2005, Edinburgh, Scotland, UK, July 30 – August
5, 2005, pp. 133–148, Springer, 2007. McAllester and Andrei Voronkov}, booktitle = {Proc.\ of the 6th Int.\ Conf.\ on Logic for Programming and Automated Reasoning (LPAR'99)}, series = {Lecture Notes in Computer Science}, volume = {1705}, publisher = {Springer}, year = {1999}, doi = {10.1007/3-540-48242-3_11}, ee = { } Description
Logics (DLs) are a family of knowledge representation formalisms mainly characterised by constructors to build complex concepts and roles from atomic ones. The hybrid μ-calculus [ pdf | ] @inproceedings{SattlerVardi2001, author = {Ulrike Sattler and Moshe Y. Thus it would be useful to have a map of their complexity-theoretic properties, and this
paper provides one. (b) Proof that there is a set of 36 square tiles with colored edges for which the completion problem is undecidable, translation only being used. 199–204, Morgan Kaufmann, 2001. Our main results are the following: firstly, we obtain that SHIO satisfiability is ExpTime-complete and can be decided by a tableau algorithm. (E.Z.)
Journal of Applied Non-Classical Logics, 2(1):81–123, 1992. on Automated Reasoning, IJCAR 2004, Cork, Ireland, July 4-8, 2004. Donini and Andrea Schaerf}, title = {Decidable reasoning in terminological knowledge representation systems}, journal = {Journal of Artificial Intelligence Research}, volume = {1}, year = {1993}, pages = {109--138},
doi = {10.1613/jair.21}, ee = { } Terminological knowledge representation systems (TKRSs) are tools for designing and using knowledge bases that make use of terminological languages (or concept languages). It turned out that greatest fixed-point semantics (gfp-semantics) seems to be most appropriate for cycles in this language. PSpace automata
with blocking for Description Logics [ pdf ] LTCS-Report 06-04, Chair for Automata Theory, Institute for Theoretical Computer Science, Dresden University of Technology, Germany, 2006. To get this result we develop a theory of two-way alternating automata on infinite trees. On expressive Description Logics with composition of roles in number
restrictions [ pdf | ] @inproceedings{GrandiLPAR2002, author = {Fabio Grandi}, title = {On expressive Description Logics with composition of roles in number restrictions}, pages = {202--215}, editor = {Matthias Baaz and Andrei Voronkov}, booktitle = {Proc.\ of the 9th Int.\ Conf.\ on Logic for Programming, Artificial Intelligence, and Reasoning
(LPAR~2002)}, series = {Lecture Notes in Computer Science}, volume = {2514}, publisher = {Springer}, year = {2002}, doi = {10.1007/3-540-36078-6_14}, ee = { } Description Logics are knowledge representation formalisms which have been used in a wide range of application domains. The Domino Problem deals with the class of all domino
sets. A finite model theorem for the propositional μ-calculus [ pdf | ] @article{Kozen1988, author = {Dexter Kozen}, title = {A finite model theorem for the propositional $\mu$-calculus}, journal = {Studia Logica}, volume = {47}, number = {3}, year = {1988}, pages = {233--241}, doi = {10.1007/BF00370554}, ee = { } We prove a finite model
theorem and infinitary completeness result for the propositional μ-calculus. the satisfiability of ALCI (∩,∪,o,id), an open problem so far, is in NExpTime. Roughly speaking, we extend SHOIN with all expressive means that were suggested to us by ontology developers as useful additions to OWL-DL, and which, additionally, do not affect its decidability.
LNAI, vol. 1705, pp. pp. Reasoning over such descriptions will be essential if web resources are to be more accessible to automated processes. on Logic for Programming, Artificial Intelligence, and Reasoning, LPAR 2007, Yerevan, Armenia, October 15-19, 2007. We first examine the basic hybrid language and its multi-modal and tense logical cousins.
on Analytic Tableaux and Related Methods, TABLEAUX'98, Oisterwijk, The Netherlands, May 5-8, 1998. An improved NExpTime-hardness result for description logic ALC extended with inverse roles, nominals, and counting [ ps.zip | ] @techreport{LutzImproved2004, author = {Carsten Lutz}, title = {An improved {NExpTime}-hardness result for
description logic $\mathcal{ALC}$ extended with inverse roles, nominals, and counting}, type = {LTCS-Report}, number = {05-05}, institution = {Chair for Automata Theory, Institute for Theoretical Computer Science, Dresden University of Technology}, address = {Dresden, Germany}, year = {2005} } The Description Logic (DL) ALCIO extends
the basic propositionally closed DL ALC with inverse roles and nominals. Data and Knowledge Engineering, 13(2):141-176, 1994. We propose a tableau calculus for the description logic ALC for checking the satisfiability of a concept with respect to a TBox with general axioms, and transform it into the first simple tableau-based decision procedure
working in single exponential time. Bonatti and Carsten Lutz and Aniello Murano and Moshe Y. The work presented in this paper represents a step in this direction. Note: This logic is known as SHI . 2-ExpTime lower bounds for Propositional Dynamic Logics with intersection [ ps.zip | ] @article{LangeLutz2005, author = {Martin Lange and Carsten
Lutz}, title = {{2-ExpTime} lower bounds for Propositional Dynamic Logics with intersection}, journal = {Journal of Symbolic Logic}, volume = {70}, number = {4}, year = {2005}, pages = {1072--1086}, doi = {10.2178/jsl/1129642115}, ee = { } In 1984, Danecki proved that satisfiability in IPDL, i.e., Propositional Dynamic Logic (PDL) extended
with an intersection operator on programs, is decidable in deterministic double exponential time. ExpTime tableaux with global caching for Description Logics with transitive roles, inverse roles and role hierarchies [ pdf | ] @inproceedings{Gore_Nguyen_2007, author = {Rajeev Gor{\'e} and Linh Anh Nguyen}, title = {{ExpTime} tableaux with global
caching for Description Logics with transitive roles, inverse roles and role hierarchies}, pages = {133--148}, editor = {Nicola Olivetti}, booktitle = {Proc.\ of the 16th Int.\ Conf.\ on Automated Reasoning with Analytic Tableaux and Related Methods (TABLEAUX 2007)}, series = {Lecture Notes in Computer Science}, volume = {4548}, publisher =
{Springer}, year = {2007}, doi = {10.1007/978-3-540-73099-6_12}, ee = { } The description logic SHI extends the basic description logic ALC with transitive roles, role hierarchies and inverse roles. It is well-known that the complexity of reasoning increases if ALCIO is extended with counting constructors: Tobies considers ALCIO extended with a
concept constructor (≤ 1 r) and proves that reasoning in the resulting DL is NExpTime-complete, both with concept descriptions and with general TBoxes. [3] F.Baader, J.Hladik, C.Lutz, and F.Wolter. Grädel, Ph. Kolaitis, and M. In the present paper, we increase the expressive power of Description Logics by allowing for more complex roles in number
restrictions. We give a class of formulas for which a first order equivalent can be systematically obtained, but also show that the set of formulas for which such an equivalence exists is in some sense a proper subset of the set of so called Sahlqvist formulas, a syntactically defined set of modal formulas for which a corresponding formula is guaranteed
to exist. In short, • ALC ≅ K(m), • ALCIreg ≅ converse-PDL, • ALCIFreg ≅ deterministic converse-PDL, • ALCIreg has FMP, • ALCIFreg lacks FMP. Then it is important to characterize the decidability threshold for these logics. Keys, nominals, and concrete domains [ pdf | ] @article{LutzArecHorSat2004, author = {Carsten Lutz and Carlos Areces
and Ian Horrocks and Ulrike Sattler}, title = {Keys, nominals, and concrete domains}, journal = {Journal of Artificial Intelligence Research}, volume = {23}, year = {2004}, pages = {667--726}, doi = {10.1613/jair.1542}, ee = { } Many description logics (DLs) combine knowledge representation on an abstract, logical level with an interface to
“concrete” domains like numbers and strings with built-in predicates such as
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