	subject title
	Advanced and Abstract Model Theory

	course numbers within the curriculum 
	LM1.1

	prerequisites
	Classical first-order logic
	credit
	4

	subject supervisor
	E. Szabó László

	instructor(s)
	László E. Szabó, István Németi 

	brief description of the material to be covered:
The semantics of first-order logic (FOL), Tarskian model theory in general. Model theoretic (set theoretic) semantics for other logical systems. (Examples: higher order logic, exotic quantifiers, modal logic, the dynamic trend). Techniques involving ultraproducts. Algebraic characterization of FOL-axiomatizable (i.e. elementary) classes of models (Keisler-Shelah). Preservation theorems (e.g. Horn formulas and reduced products).  Abstract model theoretic properties of logics (e.g. Beth property and its variants, compactness, existence of complete inference systems). Lindström theorem (characterization of FOL). Exceptional behavior of the quantifier „Exists uncountable” (completeness theorem of Keisler). Doubts in connection with the Lindström characterization theorem. Version of abstsract model theory in algebraic logic. Problem of non-existence of Lindström-type theorems in latter (Craig).


	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:
Andréka, H. és Németi, I., A general axiomatizability theorem formulated in terms of cone-injective subcategories. In: Universal Algebra, North-Holland, 1981. pp.13-35.
Barwise, J. és Feferman, S. (szerk.)., Model-Theoretic Logics. Springer Verlag, 1985.

van Benthem, J., ten Cate, B. és Vaananen, J., Lindström theorems for fragments  of first-order logic. University of Amsterdam, ILLC, 2008. 

Chang, C. C. és Keisler, H. J., Model Theory. Elsevier Science, 1990.

Sain, I., There are general rules for specifying semantics. Computational Linguistics and Computer Languages, 1979, pp.195-250.


	skills, abilities learned: Knowledge about and management of the general methods for examining formalized theories and constructing models for them. 


