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Kurt Gödel is one of the most well-known mathematicians of the 20th century, and his
incompleteness theorems are some of the most widely known results from mathematical
logic. Gödel published the theorems in a paper in 1931, and the impact of his result was
immediately recognized by some of his colleagues. The paper triggered further investigations
into the incompleteness of some formalized theories and it gave rise to a range of informal
renderings of the result itself and of its importance for mathematics and philosophy.

The aim of this course is to formulate a theory (such as Peano arithmetic and Robin-
son’s arithmetic) and to prove the first and second incompleteness theorems for that theory.
In preparation for the proof, we will introduce notions of computability (such as Turing
machines, partial recursive functions or Markov algorithms), and we will assume Church’s
Thesis.

Later research has led to slightly stronger claims (e.g., the replacement of ω-consistency
by consistency), and to showing the sufficiency of only some of the usual properties of
arithmetic operations for the proof (which are captured in formal theories such as Q or RR).
Investigations into the properties of provability predicates provided a conceptually simpler
proof and they also gave rise to connections to modal logics. In the 1970s, a genuinely
mathematical claim (about the natural numbers) was discovered — a version of the Ramsey
theorem — which is not provable from PA. We will sample some of the latter issues in the
course.

[The formal prerequisite for the Phil 422 course is Phil 220. The prerequisite may be
waived in certain cases upon request. Phil 522 has no official prerequisite.]

Time: M, W, F 13:00 pm–13:50 pm

Text: Smullyan, R. M., Gödel’s Incompleteness Theorems, (Oxford Logic Guides, v. 19),
Oxford University Press, Oxford (UK), 1992. (recommended)

For further information, please contact the instructor at <bimbo@ualberta.ca>
The (official) course outline is available in the e-classroom during the course.

https://www.ualberta.ca/~bimbo

