	subject title
	Logical Foundations of General Relativity

	course numbers within the curriculum
	LM2.3

	prerequisites
	Classical first-order logic
	credit
	4

	subject supervisor
	László E. Szabó

	instructor(s)
	László E. Szabó, István Németi

	brief description of the material to be covered:

Review of  the first-order logic (FOL) axiom system AccRel which is the axiom system of special relativity extended to accelerated observers. AccRel as a stepping stone to general relativity (GR). FOL axiomatization GenRel of GR. Completeness of GenRel wrt. Lorentz manifolds. Conceptual analysis of GR via the FOL theory GenRel. Definition of geodesic motion. Logical introduction of Einstein's field equations.  Distinguished models of GenRel,  black holes, cosmological models. Logical analysis of closed timelike curves (i.e., is time travel possible?). The possibility of beyond Turing computation in certain GenRel models.

Nonstandard analysis for simplifying aspects of GenRel.

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

Andréka, H., Madarász, J. X., and Németi, I.: Logic of spacetime and relativity. In: Handbook of Spatial Logics. Eds: Aiello, M. Pratt-Hartmann, I., and van Benthem, J. Springer Verlag, 2007. pp.607-711.

Madarász, J. X., Németi, I., and Székely, G., Twin paradox and the logical foundation of relativity theory. Foundation of Physics 36,5 (2006), 681-714.

Rindler, W., Relativity: special, general, and cosmological. Oxford University Press, 2001, 2006.

d’Inverno, R., Introducing Einstein’s relativity. Clarendon Press, Oxford, 1992.
Einstein, A., Relativity: The special and the general theory. Methuen and Co Ltd, 1916, 1924.

	skills, abilities learned:
Working familiarity with some of the ideas of relativity theory. Insights and understanding. Skills for foundational studies. Understanding of what proofs, axioms and theorems are and what they are not.


