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Dear Professor Nernecek,
The dissertation contains several very nice extremal type results in combinatorial geom-

etry. Lot me point out two of them.

A geometric graph is a graph drawn in the plane so that the vertices are represented by
points in general position, the edges are represented by straight line segments connecting the
corresponding points. The following problem was raised 40 years ago by Avital and Hanani,
and then by Kupitz, Erdos and Perles. Determine the smallest number e'A-(n-) such that any
geometric graph with />, vertices and m > c jfc(n) edges contains k -\- 1 pairwise disjoint edges.
By a result of Hopf and Pamiwitz, and by Erdos, c.i(n) — n. Alon and Krdos showed that
f '2 (™) < G/i — 5 which was improved by Goddard, Ka.tchalski and Kleitmaii to e2(n) < 3n.
The best known lower bound, e-2(n) > [2.5n] — 3, is due to Perles. Jakub managed to
improve the upper bound to c-2(n) < 2.5n. His bound is tight up to the additive constant.
The proof is partly based on the ideas of Goddard, Katchalski and Kleitmaii, but it is much
more involved and contains several additional ideas.

A circle graph is the intersection graph of chords of a circle. That is, vertices correspond
to chords, and two vertices are connected iff the corresponding chords intersect. Kostochka
and Kratochvi'l proved 10 years ago that the chromatic number x of circle graphs is bounded
in terms of the clique number uj. Namely, they proved that for any circle graph G', x(G) <
50 • 2^^ — 32u;(G) — 64. Since then, several mathematicians tried to improve this bound
with no success. Jakub managed to improve it to x(G) < 21 - 2tj(6'> - 24o;(c7) - 24. The
proof is very short and clear, but very tricky, I liked it a lot. It is very likely that JakmYs
method can be developed to get further improvements.

There are several other results in the thesis, let me briefly mention two of them.

According to the classical Erdos-S/.ekeres theorem, for any n there is a number f ( n )
such that among /(n) points in general position, there arc always n in convex position. A
generalization was proved by Pavel Valtr, but I do not want to go into the details in this
report. Jakub simplified the proof of Valtr, and improved his bounds, in some cases he
managed to find sharp bounds.
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The crossing number of a graph is the minimum number of edge crossings over all of its
drawings in the plane.

Jakub, together with Jan Kyncl and myself proved that the crossing number of a graph
decays in a "continuous fashion" in the following sense. For any e > 0 there is a S > 0
such that for n sufficiently large, every graph G with n vertices and m > nl+e edges, has
a subgraph G' of at most (1 — 5}m edges and crossing number at least (1 — e}CR(G). This
generalizes the result of J. Fox and Cs. Toth.

Summarizing, it is a very nice thesis with many important contributions. It is very well
written, although there are some typos and little inaccuracies in it, I really enjoyed reading
it! I am sure that these results and ideas will inspire further research, and some of the results
will be generalized and improved in the future. Jakub definitely deserves the doctoral degree.

Sincerely.

Geza Toth, Budapest, 02.18.2008.


