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Abstract

Godel’s Incompleteness Theorem, which is one of the most important mathe-
matical achievments of the 20th century, was proved by philosophical idea of
Liar paradox. In his major paper, Godel points out that instead of the Liar
paradox, it is possible to take advantage from the other paradoxes such as
Berry’s paradox (the smallest undefinable natural number).

We present a semantic proof of Godel’s second incompleteness theorem em-
ploying Grelling’s antinomy of heterological expressions. For a theory T con-
taining ZF we define the sentence HETp which says intuitively that the
predicate “heterological” is itself heterological. We show that this sentence
doesn’t follow from T and is equivalent (provably in T') to the consistency
of T'. Finally we show how to construct a similar incompleteness proof for
Peano Arithmetic.




P57 w1
University of Tabriz

Faculty of Mathematical Sciences

DISSERTATION SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER OF
SCIENCE IN PURE MATHEMATICS

Heterologicality and Incompleteness

Supervisor

Dr. Saeed Saleht

Advisor

Dr. Jafar Sadegh Eivazloo

by

Fateme Azarpeyvand

2012



