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We build up relativity theories (including special SR, general GR, and cosmological) as theories of pure first-order logic. We try to keep our axioms for our theories as simple and transparent as possible, and as small in number as possible. One of the aims is to prove many (hopefully all) predictions of relativity from few and simple, natural axioms.

     We seek to keep the axioms self-evident and easy to understand. Since the theories (SR, GR) are built up purely in first-order logic, and the vocabulary is kept “observational”, the theory serves as its own interpretation. Besides purely logic based axiomatization of (versions of) SR and GR, we also seek to provide a logic based conceptual analysis. This is analogous with reverse mathematics; we will study the question of asking which prediction of SR or GR follows from what axioms. I.e. we ask ourselves which axioms are responsible for which predictions of relativity theory. This analysis will also help us in answering the so-called “why-type” questions asking why certain predictions of relativity are being predicted.

    In elaborating our logic based theories, we will put an emphasis on the spacetime aspects of relativity. At the same time, we will indicate how the theory extends to the direction of covering relativistic dynamics, too, including Einstein’sfamous E=mc2.

     Special attention will be paid to new developments in black hole physics (and BH astronomy) including exotic black holes like Kerr-Newman, Reissner-Nordström, Reissner-Nordström-de Sitter spacetimes. The latter is interpreted as a charged black hole embedded into an ever expanding de Sitter cosmology with cosmological constant 

One of the aims is to clarify the logical structure of relativity theories (SR, GR, …). What is believed and why, which assumptions are needed to support what beliefs, what happens if we discard some of our axioms, can we change the axioms and at what price. Among others, this logical analysis makes relativity theory modular: if we do not like some axiom, we can pull it out, replace it with another, and our logical machinery ensures that we can continue working in the so modified theory.

   A further feature of our approach is that it not only applies logic to relativity, but also there are aplications in the reverse direction. GR can be applied to logic and even to the famous Hilbert Programme in the foundation of mathematics via the so-called GR-computation to be mentioned in the talk.

     Besides its own subject, this talk was designed to serve as an introduction to the talks of Hajnal Andréka, Judit X. Madarász, and Gergely Székely. More generally, the programme of the “logic and relativity” school partly located at the Rényi Institute of Mathematics will be highlighted in the present and just quoted talks.

More detail is available  http://ftp.math-inst.hu/pub/algebraic-logic/Logicofspacetime.pdf
