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Abstract

In 1906, Russell showed that all the known set-theoretic paradoxes (till then) had
a common form. In 1969, Lawvere used the language of category theory to achieve a
deeper unification, embracing not only the set-theoretic paradoxes but incompleteness
phenomena as well. To be precise, Lawvere gave a common form to Cantor’s theorem
about power sets, Russell’s paradox, Tarski’s theorem on the undefinability of truth,
and Godel’s first incompleteness theorem. In 2003, Yanofsky extended Lawvere’s ideas
using straightforward set-theoretic language and proposed a universal schema for di-
agonalization based on Cantor’s theorem. In this universal schema for diagonalization,
the existence of a certain (diagonalized-out and contradictory) object implies the exis-
tence of a fixed-point for a certain function. He showed how self-referential paradoxes,
incompleteness, and fixed-point theorems all emerge from the single generalized form of
Cantor’s theorem. Yanofsky extended Lawvere’s analysis to include the Liar paradox,
the paradoxes of Grelling and Richard, Turing’s halting problem, an oracle version
of the P=?NP problem, time travel paradoxes, Parikh sentences, L.0b’s Paradox and
Rice’s theorem. In this thesis, we fit more theorems in the universal schema of diag-
onalization, such as Euclid’s theorem on the infinitude of the primes, and new proofs

of Boolos for Cantor’s theorem on the non-equinumerosity of a set with its powerset.



We also show the existence of Ackermann-like functions (which dominate a given set of
functions such as primitive recursive functions) using the schema. Furthermore, we for-
malize a reading of Yablo’s paradox, the most challenging paradox in the recent years,
in the framework of Linear Temporal Logic (LTL) and the diagonal schema, and show
how Yablo’s paradox involves circularity by presenting it in the framework of LTL. All
in all, we turn Yablo’s paradox into a genuine mathematico logical theorem. This is the
first time that Yablo’s paradox becomes a (new) theorem in mathematics and logic. We
also show that Priest’s inclosure schema can fit in our universal diagonal/fixed-point
schema. The inclosure schema was used by Priest for arguing for the self-referentiality
of Yablo’s sequence of sentences, in which no sentence directly refers to itself but the

whole sequence does so.

Keywords: Self-Referential Paradozes; Diagonalization; Cantor’s Theorem; Yablo’s

Pardox; Linear Temporal Logic.
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