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This is my report on the doctoral thesis ‘Structure of equality sets’ by Jana Hadravová.
I will first outline the content of the thesis. It builds on two published papers [3, 2]. The
first of these is joint work of Hadravová with her supervisor; the second is a sole-authored
paper by Hadravová. These papers contribute to Sections 2 and 3, respectively. Section 2
also contains substantial additional original work by Hadravová. The thesis is completed
with an introductory Section 1, and a short closing Section 4, which summarizes/organizes
the very involved classification from Sections 2 and 3.

Section 1. The first section gives preliminaries and definitions, with some simple results.
This section could have been better done. The English usage throughout the thesis is weak
in comparison to [3], particularly with respect to the use of articles (a/an/the). This is some-
what understandable but, for example, a spell-checker would have picked up ‘morphismsm’
on page 7; this indicates a certain carelessness. Proper organization with respect to def-
initions is also lax. This thesis never defines ‘overflow’ – which is used to define the key
concept of a ‘simple’ equality word! The definition of ‘overflow’ is not in [4] (the reference
for terminology) either; I eventually found it in [3].

Section 2. As mentioned above, Section 2 covers results from published paper [3] and adds
original work. The results from the published paper (Theorems 6 and 7) are outlined in
Section 2.1, and explicitly list the (different) possibilities for equality word w when

(1) h(b) is the longest piece of non-periodic morphisms g and h on {a, b}, and |w|b ≥ 9
OR

(2) both |w|a, |w|b ≥ 9.

Additional work by Hadravová in Section 2.2 proves Theorem 8, explicitly listing the possi-
bilities for equality word w when h(b) is the longest piece of non-periodic morphisms g and
h on {a, b}, and |w|b ≥ 4, |w|a ≥ 30.

This section is very technical, particularly the new work by Hadravová. She shows mas-
tery of techniques of Barbin-LeRest & LeRest, which she extends in Lemma 21. These
techniques involving interpretations and codes are of independent interest, but she applies
them to equality sets. (The extensive case analyses of this section are typical of the theory
of equations, and not to be viewed in a negative light.)

I do have some questions:

• In the second paragraph of section 2.1, it is stated that ‘(t)he detailed explanation
and the proof can be found in our article.’ However, when I read [3], a proof was only
given for |w|b ≥ 25, with the assurance that |w|b ≥ 9 could be obtained by similar
methods. Where is the detailed proof for |w|b ≥ 9 available?
• On page 53, the conjecture is made in passing that aib2aj and ba2i+1b are the only

simple equality words (in this context) with two or three b’s and arbitrarily many
a’s. The comment is also made that verification could be laborious. Approximately
how would such a verification look?

Section 3. This section shows mastery of the techniques used to show that PCP(2) is
decidable, and applies these techniques to showing the importance of simple equality words
in describing equality sets. The author uniformly bounds the sizes and number of morphism
pairs in the reduction sequence of a pair of non-periodic binary morphisms. There are natural
questions about these bounds:
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• How tight are the bounds in Theorems 39, 40, 41? The remark before Example 8
suggests they are perhaps not very tight.

In conclusion, I believe that Hadravová has certainly shown the ability to do non-trivial
research, and I recommend a passing grade for the thesis.
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[2] Jana Hadravová, The block structure of successor morphisms. In Language and Automata Theory and
Applications, Lecture Notes in Comput. Sci. 6638, 298–309. Springer, Berlin, 2011.
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