
Non-Classical Logics

Research Master in Cognitive Science and Humanities:
Language, Communication and Organization

Number of credits: 4
Optional

Instructors: Marga Vázquez and Xabier Arrazola

Skills/Competence Acquired by Students

1. Knowledge of First Order Logic (FOL), its semantics. Syntactical and
semantical treatment of the alternative Logics to FOL.

2. Syntactical and Semantical treatment of alternative logics of FOL.

3. Use different Non-Classical Logics in application to Natural Language,
communication and social action.

4. Use formal skills to analyze theoretical studies about meaning and to
formalize arguments from different research contexts.

Evaluation

It will be expected of all students participation in classroom discussions, pre-
sentations, and do the proposed exercises and comments on selected read-
ings. Every student will do the proposed exercises (from a little book of
exercises) and a short paper on one of the logics of the program.

Contents

1. Introduction. Logic and Logics. First Order Logic. Second Order
Logic. Classical Logic and Non-Classical Logics. What is Logic?

2. Propositional Logic. Syntax and Semantics. Decision procedures.
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3. First Order Logics. Language types. Decision: sublanguages.

4. Many-valued Logics and probability. Manyvaluedness. 3-valued log-
ics and the matrix method: Lukasiewicz, Kleene and Bochvar. Post:
many-valued logic.

5. Modal Logic. Syntax and Semantics. Possible worlds semantics: frames
and general frames. Canonical structures and canonical models. First
Order Modal Logic. Applications to Semantics of Natural Language.

6. Epistemic and Doxastic Logic. Knowledge and Belief. Syntax and
Possible Worlds Semantics. Syntactic treatment of belief. Systems of
limited inference. Multi-agency. Knowledge Representation and Belief
bases.

7. Deontic Logic. Syntax and Semantics. Obligation, permission and
forbidden. Applications in communication protocols.

8. Temporal Logic. Time and Representation: points and intervals. Sys-
tems of Temporal Logic: temporal operators. Lineal Time. Branching
Time. Time and Modality. Applications.
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Others resources

• Journal of Symbolic Logic (ASL).

• Journal of Applied Logic

• Journal of FoLLI

• Stanford Encyclopedia of Phylosophy

• world.logic.at
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