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Additional comments on "Bounded Arithmetic and Theory of Razborov and
Rudich", Bachelor's Thesis, Jan Pich

The author has taken advanced mathematical material, mainly from
references [18] and [12], and presented them in his own way. This shows
that he has a reasonable understanding of the essentials of the results,
has researched the background to them, and is able to communicate them
in a suitable mathematical style. This leads me Co recommend that the
thesis should be accepted. Unfortunately the presentation is not great;
where things have been changed from the original papers it often makes
the mathematics harder to follow, and many things which have been added
are not correct.

Some particular problems:

Chapter 2 was very difficult to follow without reference to [18] because
of presentation and some language problems, in particular with the
English prepositions "from/to/of/for". Reading these charitably, though,
I think it's basically fine.

Page 9 - The use of L(\alpha) leads to confusing notation. And in
particular, does NP^\alpha also have oracles for \beta etc.?

Theorem 3.1.14 is not in the given reference in quite this form, and is
unlikely to be true, since it would imply that S"2_2 = TA1_2. (Although
I think it would be true if the theory of true unrelativized arithmetic
were added to the theories here.)

Remark 4.1.2 - A \SigmaAb_i(\alpha) formula may naturally translate into
something of high depth, because of the sharply bounded quantifiers. The
issue with proving it equivalent to something with small depth is about
the size of the proof in some system, rather than just the existence of
a proof.

Theorem 4,2.2 - The proof is missing an explanation of why the condition
on the variables holds at every sequent.

Theorem 4.2.3 - The first part doesn't say how the proof is kept small
(using the bound c). In the second part 1 do not understand how the cut
elimination works; in particular I 1 and 2' do not look like single
inferences that can be straightforwardly replaced in one step.

In section 4.3, the "circuit" formula is incorrect; also it is not made
clear that the oracles should code computations on all inputs
simultaneously, which is essential for the proof to work.

(And some general comments on presentation: starting a sentence with
mathematical symbols can make things difficult to parse; see the second
two paragraphs on page 4. And the thesis would benefit from being run
through a spellchecker.)


