	subject title
	Metatheory

	course numbers within the curriculum 
	T3

	prerequisites
	Classical first-order logic
	credit
	8

	subject supervisor
	András Máté

	instructor(s)
	András Máté, Péter Mekis

	brief description of the material to be covered:

The first half of the course: set theory

The 5 core axioms ZF- of Zermelo-Fraenkel set theory ZF without foundation (AF). ZF set theory. Expendability of the axiom of choice AC and AF for building up mathematics in set theory ZF-. V is the class of sets which are hereditarily both well orderable and well founded. Basic techniques and basic lemmas of axiomatic set theory. Cardinals, ordinals, absoluteness etc. Easier independence theorems, the constructible hierarchy L,  V=L, independence of AC, consistency of GCH. Permutation models, ZFU (with urelemente).  Relative consistency results like „Con(ZF-) implies Con(ZFC)” and „Con(PA) implies Con(ZFC-Inf)”. Forcing. Independence of CH, GCH, large cardinal axioms. Consequences for logic and metamathematics. Finite axiomatizability via cylindric algebraic ideas, cylindric – von Neumann – Bernays – Gödel set theory CNBG (using 3 variables only).

The second half of the course: metalogic 

Metalogic investigates properties of formalized theories (such as negation-completeness, semantic completeness, decidability, consistency) within the framework of some (formalized or at least fomalizable) theory. This course is based on the theory of canonical calculi by Imre Ruzsa and on the Markov algorithms. It extends to the construction of them, to their connection (interdefinability) and the demonstration of the well-known theorems of metalogic (Gödel’s theorems, Church and Tarski theorem) within this framework in an abstract and very general form. We investigate some alternative frameworks as well as the philosophical importance of these theorems.


	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:
Jech, T., Set Theory. Springer, 2002.
Kunen, K., Set Theory. North-Holland, 1980.

Penrose, Roger: The Emperor’s New Mind 

Ruzsa, Imre: Introduction to Metalogic. Áron, 1997

Smullyan, Raymond: Gödel’s Incompleteness Theorems



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


