	subject title
	Foundation of Mathematics in First-order Logic versus Higher-Order Logic

	course numbers within the curriculum 
	LM3.2

	prerequisites
	Classical first-order logic, set Theory
	credit
	5

	subject supervisor
	Zsófia Zvolenszky

	instructor(s)
	Hajnal Andréka, András Máté

	brief description of the material to be covered:
The most generally used and accepted foundation of mathematics is conducted in first order logic (FOL) via Zermelo Fraenkel set theory ZF. This can be done in FOL without equality using only 3 variables (a result of Tarski). We will investigate what the reasons of this success of FOL are. It will be discussed why and how foundational attempts in higher order logic turn consistently to be equivalent with a FOL based foundation. What is the standard model theory/semantics of higher order logic? What are sets?

   The other direction: What happens if we start out with higher order logic (HOL) as a formal system without semantics and we use HOL for a foundation of mathematics and set theory, i.e. we built up mathematics and set theory in the framework of HOL (without semantics!). Russell-Tarski-Feferman logicism.



	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:
Vaananen, J., Second-order logic and foundations of mathematics. The Bulletin of Symbolic Logic, 2001. pp.504-520.

Levy, A., Basic Set Theory.  Springer Verlag, 1979.

Andréka, H., Madarász, J. X. és Németi, I., Why first-order logic?  Appendix of „On the logical structure of relativity theories”, pp.1245-1252. http://www.math-inst.hu/pub/algebraic-logic/olsort.html
Feferman, S., Logic, Logic and Logicism. Notre Dame J. of Formal Logic 40 (1999), 31-54.


	skills, abilities learned: Familiarity with and developing opinions about the contemporary trends and debates in the philosophy of mathematics.


