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Aims of the course: To introduce the basic notions of Mathematical Fuzzy
Logic and some of the open problems in its agenda.

Topics:

1. Introduction to the algebraic study of propositional logics. The cases
of intuitionistic and classical logic. The general notion of algebraizable
logic.

2. Gödel-Dummett logic as an extension of intuitionistic logic. Product
and  Lukasiewicz logic. Algebraic semantics. Standard semantics given
by continuous t-norms. Finite strong standard completeness properties
and failure of strong standard completeness.

3. Hájek’s BL logic as the logic of all continuous t-norms and their
residua. Algebraic semantics, ordinal sums and standard complete-
ness properties. Hilbert style calculus.

4. Residuation and left-continuity. MTL as the logic of all left-continuous
t-norms and their residua. Algebraic semantics, Hilbert style calculus
and Local Deduction Theorem. Real embedding property.

5. Core fuzzy logics. Completeness properties with respect to distin-
guished semantics (real, rational, hyperreal and finite chains): meth-
ods and equivalencies.

6. First-order predicate fuzzy logics: axiomatization and semantics. Com-
pleteness properties.
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[1] P. Aglianò and F. Montagna. Varieties of BL-algebras I: general proper-
ties, Journal of Pure and Applied Algebra, 181 (2003) 105–129.

[2] W. J. Blok and D. Pigozzi. Algebraizable logics, Memoirs of the American
Mathematical Society 396, vol 77, 1989.

1



[3] S. Burris and H. P. Sankappanavar. A course in Universal Algebra,
Springer Verlag, New York, 1981.

[4] R. Cignoli, F. Esteva, L. Godo and A. Torrens. Basic Fuzzy Logic is
the logic of continuous t-norms and their residua, Soft Computing 4 (2000)

[5] P. Cintula, F. Esteva, J. Gispert, L. Godo, F. Montagna and C.
Noguera. Distinguished algebraic semantics for t-norm based fuzzy logics:
methods and algebraic equivalencies, Submitted, 2007.

[6] M. Dummett. A propositional calculus with denumerable matrix, The Jour-
nal of Symbolic Logic 24 (1959) 97–106.

[7] F. Esteva, J. Gispert, L. Godo and F. Montagna. On the standard
and Rational Completeness of some axiomatic extensions of Monoidal t-norm
Based Logic, Studia Logica 71 (2002) 199–226.

[8] F. Esteva and L. Godo. Monoidal t-norm based logic: Towards a logic for
left-continuous t-norms. Fuzzy Sets and Systems, 124: 271–288, 2001.

[9] T. Flaminio. Strong non-standard completeness for fuzzy logics, Soft Com-
puting 12 (2008) 321-333.

[10] T. Flaminio and E. Marchioni. Continuous t-norm predicate logics are
complete with respect to rational-safe models, Submitted, 2007.

[11] J. M. Font, R. Jansana and D. Pigozzi. A Survey of Abstract Algebraic
Logic, Studia Logica 74 (2003) 13–97.
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