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The evaluation of the dissertation in accordance with
the Regulations on the award of scientific
degrees of candidates and doctors of sciences at MIPT (in
what follows, referred to as
Regulations):

1.

Relevance of the topic of the dissertation:
The dissertation is mostly devoted to questions of extemal set theory.
This is a classical
field within extremal combinatorics and has different applications to problems

in

combinatorics, geometry, andcomputer science. It is related to such areas
as linear and
semi-definite programming, machine learning, model theory etc. The field
is currently
blooming thanks to the new methods that were developed, such as the junta
method,
dependent random choice etc. The questions addressed by the author shed
light on some
of the classical questions in the field: the structure of intersecting families and farnilies
with no large matching. He also highlights some interesting connections to the field of
epsilon-nets, which is important for statistical learning. Thus, the topic of the dissertation
is relevant to modern combinatorics and its investigation is timely

2.

Scientific novelty of the results:

The author obtains several results on intersecting families and families with no large
matchings, as well as the more geometric variants of these problems for vectors with
coordinates from (-1,0,1). He then shows some interesting applications of extremal set
theory methods to the more geometric questions on Kneser graphs, unit distance and
diameter graphs, as well as epsilon-nets. Let me list some of the main results of the
dissertation. The author

'

found an essentially sharp upper bound on the size of an intersecting family in
terms of its diversity;

'
'

determined the largest value of diversity of an intersecting family for n>Ck;

in a very wide regime, showed that atypicat intersecting family is a star;

obtained analogues of the Erdos-Ko-Rado and the Ahlswede-Khachatrian
theorems for families of (-1,0,1) -vectors.
resolved Kleitman's problem on the size of the largest family with
matching
number s in many new cases;
a

obtained a Hilton--Milner type theorem for the Erdos Matching conjecture;

a

showed that the chromatic number of a random Kneser graph stays almost the
same as the chromatic number of Kneser graphs in many scenarios;
showed that the smallest epsilon-net for range spaces, defined by halfspaces in
R^d, has size Omega(d/epsilon)log(l/epsilon) in the worst case;
showed that there are counterexamples to Borsuk,s conjecture lying on the
spheres of radius arbitrarily closeto /z;
showed that there are distance graphs with exponential in the dimension
chromatic number and with large girth.

3.

Theoretical and practical importance of the dissertation:

The dissertation is of theoretical importance. The results obtained by the author could be
applied to different problems in extremal set theory and, more generally, extremal
combinatorics as well as discrete and combinatorial geometry

4.

Are the main results of the dissertation adequately represented in the publications in
refereed journals, according to the Regulations?

The results of the dissertation are adequately represented in 27 ptfulications in refereed
journals. Many of these journals, including Combinatorics, Probability and Computing,
Journal of Combinatorial Theory Series A, European Journal of Combinatorics, Journal
of the London Mathematical Society, are leading combinatorial and mathematics
journals. The results of the dissertation were presented on numerous international
conferences and workshops.

5.

Questions and remarks (according to part 4.13 of the Regulations, the candidate
addresses the questions and remarks formulated below during the defense):

The'dissertation has a number of minor
typos and inaccuracies, which, however,
do not
have significant impact on
the quality of the work. It would
have been a plus to have a
more thorough introduction to the
recentry developed junta method.

6.

General evaluation of the dissertation
(excruding the introductory part):
The dissertation ofAndrey Borisovich
Kupavskii deals with interesting and important
problems of extremal combinatorics
and is a sound scientific investigation.
The author
develops classical combinatorial
methods and combines them with more
novel
techniques' thus opening new directions
of study. It highlights interesting connections
with problems on geometric graphs and
epsilon_nets.

The topic of the dissertation corresponds
to the specialization 05.13.17 theoretical
foundations of computer science.
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on the award of scientific degrees
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