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Prague, December 4, 2018

Report of the advisor on Amirhosien Agbartabatabai’s thesis In the Light of Intuitionism:
Two Investigations in Proof Theory.

Amir is employed in the Institute of Mathematics and working on my ERC project FEALORA.
He has written 7 articles and a couple more are in preparation. His thesis is based on results of 3
articles: Provability interpretation of propositional and modal logics, Provability logics of hierarchies,
and Computational flows in arithmetic.

The fist part of the thesis (based on the first two aforementioned article) is concerned with modal
interpretation of the predicate of provability. The modal propositional logic of provability in Peano
Arithmetic was characterized by Solovay; it is the so called Gödel-Loeb logic. Amir discovered the
possibility of defining modal interpretation of provability in such a way that one can obtain several
standard modal logics and also intuitionistic logic. The proofs are based on an ingenious application
of the method developed by Solovay.

The second part (based on the third article) concerns the problem of characterizing provably total
polynomial search problems in fragments of formal arithmetic. To this end Amir invented a new
concept, called “computational flows” and developed a theory around this concept. This enabled
him not only to reprove some well-known results, but to extend them to essentially stronger theories.
One remarkable fact is that his approach circumvents translation to propositional proofs, which was
used in previous proofs, in particular in the seminal article of Skelley and Thapen. Instead he works
directly with first order proofs. In this respect it is similar to the proof Buss’s witnessing theorem,
but Amir’s approach is not a mere generalization Buss’s witnessing.

This is an exceptionally strong thesis. It contains new interesting and nontrivial results that Amir
obtained with very little advice of mine. Furthermore, these results only comprise part of all work
that he has done during his PhD studies.

It is my pleasure to recommend the thesis for his PhD title.

Prof. Pavel Pudlák

Tel.: +420-222 090 711
Fax.: +420-222 211 638

E-mail: mathinst@math.cas.cz
www: http://math.cas.cz

Bank Connection: ČNB Praha
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