	subject title
	Resolving Apparent Circularities in Foundations 

	course numbers within the curriculum 
	LM4.2

	prerequisites
	Classical first-order logic, set theory
	credit
	4

	subject supervisor
	András Máté

	instructor(s)
	András Máté, Péter Mekis

	brief description of the material to be covered:
The problem: usually logic is based on set theory and set theory on logic. How should we resolve this circularity? The solution: Following Tarski’s methodology, we separate the meta-language from the target language and introduce even more levels in the so obtained hierarchy. First we introduce a very economical, very constructive/finitistic meta set theory (MST), based on „nothing”. MST contains only finitely many individual variables, finitely many atomic formulas, and finitely many axioms. We have good reasons for believing that MST is (absolutely) consistent. In MST, we build up the meta version of first order logic (FOL), its model theory, and prove a completeness theorem for this FOL. We prove other important meta theorems of FOL on this firmly consistent meta level. Next, in this meta FOL, we formalize the standard version ZF of set theory and then we „take a dive” into ZF in which we formalize standard FOL (at this point losing guaranteed consistency) in which we can code ZF as ’ZF’, study the model theory of ’ZF’, apply the results to the original situation, prove independence results and relative consistency ones etc. Throughout this whole hiearchy building, we carefully keep track of the „risks” or uncertainties we invoked or created when jumping from one level to the one below it (meta level to target level step). We do this bookkeeping from the point of view of consistency, ontology, and epistemology. We try to weaken our starting MST so that its consistency becomes absolutely provable.


	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:
Hájek, P. és Pudlák, P., Metamathematics of first-order arithmetic. Springer Verlag, 1993.

Kunen, K., Set Theory. North-Holland, 1980.

Tarski, A. és Givant, S. R., A formalization of set theory without variables.AMS Colloquium Publications, 1987.

Németi, I., Logic with three variables has Gödel’s incompleteness property. Budapest, 61 pp.


	skills, abilities learned: Familiarity with contemporary research on the foundations of mathematics.


