	subject title
	Computability

	course numbers within the curriculum
	LM7.1

	prerequisites
	
	credit
	4

	subject supervisor
	László E. Szabó

	instructor(s)
	László E. Szabó, Ferenc Csaba

	brief description of the material to be covered:

 Primitive recursive and recursive functions. Turing machines. The halting problem. The equivalence of the two notions of computability. Church's thesis. Other notions of computability (lambda-calculus). Recursively enumerable and recursive sets. The arithmetical and the analytical hierarchy.

Decidability in logic: The undecidability of FOL. Decidable and undecidable theories. Decidability by quantifier elimination. Examples of decidable (the first order theory of geometry, Presburger-arithmetic) and undecidable theories (the quasi-equational theory of semigroups, first-order arithmetic). Word problems, tiling problems. Proofs of decidability and undecidability by reduction.

Decidable fragments of FOL, the guarded fragment and its variants.

	required/recommended reading (lecture notes, textbook); list of 3-5 central readings:

J. R. Shoenfield, Recursion Theory, Springer, 1993

P. Odifreddi, Classical Recursion Theory, North-Holland, 1989

R. M. Smullyan, Recursion Theory for Metamathematics, Oxford University Press, 1993

J. D. Monk, Mathematical Logic, Springer, 1976

	skills, abilities learned:

After completing this course, the students will have a good understanding of computability and decidability.


