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SUMMARY OF THE THESIS CONTENT

The author studies multi-sorted relational clones on a two-element domain, that is, sets of relations
whose coordinates have sorts from a finite set and satisfying the following conditions:

e they are closed under primitive positive formulas in which we allow to substitute a variable
only to coordinates of the same sort;

e they contain all equality relations whose coordinates are of the same sort.

As there exists a one-to-one correspondence between multi-sorted relational clones and multi-sorted
clones, a complete characterization of relational clones would imply a characterization of multi-sorted
clones. The main idea is to consider only those relations that cannot be represented as an intersection
of other relations from the relational clone. It is known that for a 2-element domain such relations
can be determined by a disjunction of linear equations, which are easy to work with. The goal was
to understand or even completely characterize, if possible, all multi-sorted relational clones on a
2-element domain.

The author obtained two main results in the thesis:

1. He considers the special case of multi-sorted relations having just one sort, which is equivalent
to usual relational clones on a 2-element domain. He provides a new proof of the famous result
by Emil Post, who completely characterized all clones on a 2-element domain. First, he studies
special cases when all relations are just linear equations and disjunctions of trivial equations,
then he derives a complete classification from this.

2. He proves that there are only countably many multi-sorted relational clones on a 2-element
domain. Notice that this result was originally proved in the PhD thesis of Vladimir Taymanov
in 1984, where he showed that there are only countably many multi-sorted clones on a 2-
element domain as each of them is generated by finitely many multi-sorted operations. The
proof presented in his thesis was very long and was not translated into English until recently,
when he published a series of three papers (2018, 2019, 2022) with this result. The proof
presented in this thesis is not only much shorter but also completely different from the one
suggested by Vladimir Taymanov.

OVERALL EVALUATION OF THE THESIS

Thesis topic. Vojtéch David obtained a very nice result, which is important for universal algebra
and its applications to the complexity of the Constraint Satisfaction Problem. As it was
mentioned earlier, the second main result of the thesis was recently published in a series of
3 papers, which confirms that a shorter proof found by Vojtéch can be published in a good
mathematical journal.



Author’s contribution. In a short time the author learned all the necessary notions of clone theory
and developed a technique to work with disjunctions of linear equations. Using this technique
he found two new proofs of known results. Even though the author did not obtain a complete
description of all multi-sorted relational clones on a 2-element domain, he demonstrated how
it could be derived from his result.

Mathematical level. The thesis is very well written and the quality of the definitions and the
introduction is so good that I could recommend the first section of his thesis as a very short
introduction to clone theory. I can confidently say that the quality of the mathematical text is
better than in some papers already accepted to good mathematical journals.

Work with sources. While reading the thesis I found only one citation which I would change,
otherwise the citations are always correct and detailed. For example, the author explains how
the Post result appeared first in 1920 and was published later in 1941.

CONCLUSION
I consider the thesis to be excellent and I recommend it to be accepted as a bachelor’s thesis.

The classification will be communicated by the supervisor to the chair of the examination committee.
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