Resumen

La teoria de cambio de creencias estudia la forma en que un agente cambia
sus creencias cuando adquiere nueva informacién. Asi, el propdsito principal de
las investigaciones en el campo de la logica de la teoria de cambio resulta en
analizar como se producen tales cambios en el estado de creencias de un agente.
Dos clases de cambios son principalmente estudiados, denominados contraccion
y revision, para la eliminacién de antiguas creencias y para la incorporacion de

nuevas creencias respectivamente.

Dentro del terreno de cambio de creencias la teoria dominante es el marco
AGM, donde las creencias son representadas como férmulas l6gicas, y asume una
légica subyacente que es al menos tan expresivo como la légica proposicional.
Debido a esta suposicién, el marco AGM no se puede aplicar a sistemas con
logicas subyacentes que son menos expresivos que la légica proposicional clasica

tales como la logica de Horn.

El objetivo de esta tesis es ampliar la utilidad del marco AGM mediante la
investigacion de las contracciones de estilo AGM pero bajo légica Horn y al que
denominamos como contracciones Horn. Nuestras investigaciones se centraron,
por un lado, en los principales métodos de construccién de contraccion AGM.
Algunas de estas construcciones bésicas ya fueron adaptados bajo logica Horn,
siempre con respecto a una sola sentencia, sin embargo, su ampliaciéon con res-
pecto a conjunto de sentencias auin no habian sido abordados. Unas de nuestras
contribuciones presentadas en esta tesis fue el de ampliar y adaptar estas cons-

trucciones a la légica Horn.

Las contracciones adaptadas de sentencias simples a sentencias multiples son
los modelos basados en contraccion Horn: partial meet Horn p-contraction, ma-
xichoice y full meet Horn p-contraction y infra Horn p-contraction. Ademas, se
presentan una caracterizacién axiomatica para las nuevas clases de funciones de

contraccién multiples bajo légica Horn.
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Las contracciones Horn multiples se restringen a formulas Horn, por lo que es
valido decir que una contraccién Horn multiple funciona tan racionalmente como
lo hace una contraccion multiple AGM. Es decir, una contraccién Horn multiple
es equivalente Horn a su equivalente original AGM si se comporta de manera

idéntica en términos de férmulas Horn.

Por otro lado (y siguiendo con los tépicos de investigacién de esta tesis),
se propone mejorar la comprension y operabilidad de una de las funciones de
contraccion formalizada bajo l6gica Horn, nos referimos a la epistemic entrench-
ment Horn contraction y su condicién (HC+), obteniendo como resultado, una
forma ain més restringida a la ya existente para epistemic entrenchment Horn
contraction, y con el objetivo de que la nueva operacién de contracciéon Horn
(modificada) satisfaga los postulados basicos y complementarios que caracterizan
las operaciones de contraccién Horn basados en epistemic entrenchment. Se logra
con esto, una forma mas apropiada de una operacién de contraccién Horn basado

en importancia epistémica.



Abstract

The theory of belief change studies how an agent changes its beliefs when it
acquires new information. Thus, the primary purpose of research in the field of
logic of theory change is to analyze how such changes occur in the state of belief
of an agent. Two kinds of changes are mainly studied, contraction and revision

called for the removal of old beliefs and to incorporate new beliefs respectively.

Inside the field of belief change is the dominant theory AGM framework, where
beliefs are represented as logical formulas, and assumes an underlying logic that
is at least as expressive as propositional logic. Because of this assumption, the
AGM framework can not be applied to systems with underlying logics that are

less expressive than classical propositional logic such as Horn logic.

The objective of this thesis is to extend the usefulness of the AGM frame-
work by investigating contractions AGM style but under Horn logic and we call
such Horn contractions. Our investigations concentrated on one side, in the main
AGM contraction construction methods. Some of these basic constructions al-
ready been adapted under Horn logic, always with respect to a single sentence,
however, regarding its expansion set of sentences not yet been addressed. One of
our contributions presented in this thesis was to extend and adapt these buildings

to Horn logic.

Contractions simple sentences adapted to multiple sentences are based mo-
dels Horn contraction: partial meet Horn p-contraction, and full meet mazichoice
Horn p-contraction and infra Horn p-contraction. Moreover, an axiomatic cha-
racterization for new classes of functions of multiple contraction in Horn logic are

presented.

Horn multiple contractions restricted to Horn formulas, so it is valid to say
that a Horn multiple contraction operates as rationally as does a AGM multiple
contraction. Therefore, one Horn multiple contraction is Horn equivalent to the

original equivalent AGM if behaves identically in terms of Horn formulas.

VII



VIII

On the other hand (and continuing with the research topics of this thesis),
aims to improve understanding and operability of the functions of contraction for-
malized in Horn logic, we refer to the epistemic entrenchment Horn contraction
and their (HC+) condition, resulting in an even more restricted to the existing
epistemic entrenchment Horn contraction, and in order that the new Horn con-
traction operation (modified) satisfies basic and complementary postulates that
characterize operations epistemic entrenchment based Horn contraction. This is
achieved with a more appropriate form of a Horn contraction operation based on

epistemic importance.



Bibliografia

Alchourrén and Makinson. On the logic of theory change: Contraction functions
and their associated revision functions. The Journal of Symbolic Logic, 48:

14-37, 1982.

Alchourrén, Gardenfors, and Makinson. On the logic of theory change: Partial
meet contraction and revision functions. The Journal of Symbolic Logic, 50,
1985.

Booth, Meyer, and Varzinczak. Next steps in propositional horn contraction. In
Boutilier, C. (Ed.), Proceedings of the 21st International Joint Conference on
Artificial Intelligence (IJCAI), pages 702-707, 20009.

Booth, Meyer, Varzinczak, and Wassermann. A contraction core for horn belief

change: Preliminary report. In 13th International Workshop on Nonmonotonic

Reasoning (NMR), (2010a/b), 2010.

Booth, Meyer, Varzinczak, and Wassermann. On the link between partial meet,
kernel, and infra contraction and its application to horn logic. Journal of
Artificial Intelligence Research, pages 31-53, 2011.

Dalal. Investigations into a theory of knowledge base revision: Preliminary report.
Seventh National Conference on Artificial Intelligence, (AAAI), 88:475-479,
1988.

Delgrande. Horn clause belief change: Contraction functions. In Gerhard Brewka
and Jérome Lang, editors, Proceedings of the Eleventh International Confe-
rence on the Principles of Knowledge Representation and Reasoning, Sydney,
Australia, 2008. AAAI Press, pages 156165, 2008.

Delgrande and Peppas. Revising horn theories. In Proc. IJCAI-2011, pages 839—
844, 2011.

145



146 Bibliografia

Delgrande and Wassermann. Horn clause contraction functions: Belief set and

belief base approaches. 2010.

Falappa. Cambio de creencias y sus aplicaciones sobre estados de conocimiento.
Editorial Académica Espanola, ISBN 978-3659046971, 696 pdg., 2012.

Falappa and Fermé. Acerca de la implementacion de las operaciones de cambio
de la teoria de cambio de creencias. Tercer Congreso Argentino de Ciencias de

la Computacion, CACIC 97, pages 1107-1123, 1997.

Falappa, Fermé, and Kern-Isberner. On the logic of theory change: Relations
between incision and selection functions. In Gerhard Brewka, Silvia Coradeschi,
Anna Perini, and Paolo Traverso, editors, Proceedings of the 17th European
Conference on Artificial Intelligence, ECAI 2006, pages 402-406, 2006.

Fermé, Saez, and Sanz. Multiple kernel contraction. Studia Logica, 73:183-195,
2003.

Fermé, Krevneris, and Reis. An axiomatic characterization of ensconcement-based

contraction. Journal of Logic and Computation, 18, 2008.

Flouris. On belief change and ontology evolution. PhD thesis, Department of
Computer Science, University of Crete, 2006.

Flouris, Plexousakis, and Antoniou. Generalizing the agm postulates: preliminary
results and applications. In: Proc. NMR 2004, pages 171-179, 2004.

Foo. Observations on agm entrenchment. Technical report 389, University of

Sydney, Basser Dept. of Computer Science, 1990.

Fuhrmann. Relevant logics, modal logics and theory change. Australian National

University, Camberra, 1988.

Fuhrmann. Theory contraction through base contraction. The Journal of Philo-
sophical Logic, 20:175-203, 1991.

Fuhrmann. An essay on contraction. studies in logic, language and information.

CSLI Publications, Stanford, 1997.

Fuhrmann and Hansson. A survey of multiple contractions. Journal of Logic,

Language and Information, pages 39-74, 1994.



Bibliografia 147

Géardenfors. Conditionals and changes of belief. Acta Philosophica Fennica, 30:
381-404, 1978.

Gardenfors. Rules for rational changes of belief. In Tom Pauli, editor, Philo-
sophical Essays dedicated to Lennart Aquist on his fiftieth birthday, 34:88-101,
1982.

Géardenfors. Knowledge in flux: Modeling the dynamics of epistemic states. The
MIT Press, Cambridge, 1988.

Géardenfors. The dynamics of belief systems: Foundations vs. coherence theories.
Revue Internationale of Philosophie, pages 44:24-46, 1990.

Géardenfors and Makinson. Revisions of knowledge systems using epistemic en-
trenchment. In Proceedings of the second conference on Theoretical aspects of

reasoning about knowledge, pages 83-95, 1988.

Géardenfors and Rott. Belief revision. technical report 11, lund university cognitive
studies. Technical Report 11, Lund University Cognitive Studies, 11, 1992.

Géardenfors and Rott. Belief revision. in d. m. gabbay, c. j. hogger, and j. a.
robinson, editors. Handbook of Logic in Artificial Intelligence and Logic Pro-
gramming, Oxford University Press, 4:35-132, 1995.

Grove. Two modellings for theory change. Journal of Philosophical Logic 17,
pages 157-170, 1988.

Hansson. Changes of disjunctively closed bases. Journal of Logic, Language and

Information, 1.
Hansson. New operators for theory change. Theoria, 55:114-132, 1989.

Hansson. Belief contraction without recovery. Studia Logica 50(2), pages 251-260,
1991a.

Hansson. Belief base dynamics. Uppsala University, 1991b.

Hansson. A dyadic representation of belief. in belief revision. Vol. 29 of Cambridge
Tracts in Theoretical Computer Science, Cambridge University Press, pages
89-121, 1992.



148 Bibliografia

Hansson. Reversing the levi identity. Journal of Philosophycal Logic, 22:637-669,
1993.

Hansson. Kernel contraction. J. of Symbolic Logic 59(3), pages 845-859, 1994.

Hansson. A textbook of belief dymanics: Theory change and database updating.
Uppsala University, Department of Philosophy, Uppsala, Sweden, 1, 1996.

Hansson. A textbook of belief dynamics. theory change and database updating,
volume 11 of applied logic series. Kluwer Academic Publishers, Dordrecht, 11,
1999.

Hansson and Wassermann. Local change. Studia Logica, 70(1), pages 49-76,
2002.

Katsuno and Mendelzon. Propositional knowledge base revision and minimal
change. Artificial Intelligence, 52(3), pages 263-294, 1992.

Kautz and Selman. Knowledge compilation and theory approximation. Journal

of the ACM, 43(2):193-224, 1996.

Langlois, Sloan, Szorényi, and Turan. Horn complements: Towards horn-to-horn
belief revision. In: Proc. AAAI 2008, pages 466-471, 2008.

Levi. Subjunctives, dispositions and chances. Synthese, 34:423-455, 1977.
Levi. The fixation of belief and its undoing. Cambridge University Press, 1991.

Levi. Mild contraction: evaluating loss of information due to loss of belief. Ozford
Unwversity Press, Ozford, 2004.

Jun Li. A note on partial meet package contraction. Journal of Logic, Language
and Information, 7:139-142, 1998.

Makinson. On the status of the postulate of recovery in the logic of theory change.

Journal of Philosophical Logic, 16:383-394, 1987.
Newell. The knowledge level. Artificial Intelligence, 18:87-127, 1982.

Reinhard Niederée. Multiple contraction: A further case against géardenfors’ prin-
ciple of recovery. In A. Fuhrmann and M. Morreau, editors, The Logic of
Theory Change. Berlin, 1991. Springer-Verlag, pages 322-334, 1991.



Bibliografia 149

Ribeiro and Wassermann. First step towards revising ontologies. In Proc.
WONTO-2006, 2006.

Rott. Preferential belief change using generalized epistemic entrenchment. JoLLI,
pages 45-78, 1992.

Rott. Two dogmas of belief revision. Journal of Philosophy, 97:503-522, 2000.

Rott. Change, choice and inference: a study of belief revision and non monotonie

reasoning. Oxford University Press, 2001.

Rott. Shifting priorities: simple representations for twenty seven itermed theory
change operators. in: Makinson d, mali nowski j, wansing h (eds) towards mal-

hecmatical philosophy. Springer, Dordrecht, pages 269-295, 2009.

Schulte. How do the harper and levi identities constrain belief change? In LePage,
F. and Brown, B., editors, Truth and Probability, Essays in Honour of Hugh
LeBlanc. College, London, pages 123-137, 2006.

Spohn. Eine theorie der kausalitit, unpublished habilitations
schrift. Universitat — Minchen,  pdf-version —at:  hitp://www.uni-
konstanz.de/FuF /PhilolPhilosophie/philosophiel fileslhabilitat ion.pdf, 1983.

Tarski. On some fundamental concepts of metamathematics. In Logic, Semantics,
Metamathematics. Papers from 1923 to 1938, translated by J. H. Woodger.
Clarendon Press, Ozford, 1956, pages 30-36, 1930.

Valdez and Falappa. Dindmica de conocimiento: Contraccién multiple en len-
guajes horn. XIX Congreso Argentino de Ciencias de la Computacion, XIV
Workshop Agentes y Sistemas Inteligentes (WASI), CACiC’2013, 2013a.

Valdez and Falappa. Dindmica de conocimiento: Contracciones horn a partir
de ordenamientos epistémicos. 42JAIIO Jornadas Argentinas de Informdticas,
ASAIT 2013, 42 JAIIO’2013, pages 206-209, 2013b.

Valdez and Falappa. Implementacion para bases de creencias horn de operadores
de contraccin multiple. XX Congreso Argentino de Cliencias de la Compu-
tacion, XV Workshop Agentes y Sistemas Inteligentes (WASI), CACiC’2014,
2014.



150 Bibliografia

Wassermann and Delgrande. Topics in horn contraction: Supplementary postu-
lates, package contraction, and forgetting. In Proc. NRAC-2011, 2011.

Zhuang. Belief change under the horn fragment of propositional logic. PhD
thesis, School of Computer Science and Engineering, Faculty of Engineering,

University of New South Wales, 2013.

Zhuang and Pagnucco. Horn contraction via epistemic entrenchment. In Tom:
Janhunen and Ilkka Niemela, editors, Logics in Artificial Intelligence - 12th
European Conference (JELIA 2010), volume 6341 of Lecture Notes in Artificial
Intelligence, pages 339-351, 2010.



	Resumen
	Abstract
	II Segunda Parte: Principales Aporte de la Tesis
	Bibliografía


