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I know Tomáš Gergelits since his undergraduate studies. He finished his Bc and Mgr degrees at
Charles University, and he has also prepared the presented PhD Thesis under my supervision.
During his PhD studies he spent one academic year at the University of Manchester in the group
of David Silvester, where he worked on the topic related to stopping criteria combining algebraic
and discretization error in numerical solution of partial differential equations using the stochastic

finite element method. The related material was originally also intended for presentation in his
Thesis, Due to various circumstances that caused a significant delay in preparation of the text, it
was at the end decided not to include it. l hope that Tomáš will still retum to it later and present
the associated results elsewhere,

Tomáš Gergelits has a very solid background in a wide area of mathematics, including classical
calculus, algebra, functional analysis, differential equations, numerical analysis, computational
methods and their implementations. He is very strong in original thinking and in combining
different ideas that may seem unrelated. It has been a great pleasure observing him deve|oping
seed ideas into carefully formulated and rigorously proved highly nontrivial mathematical
statements. On the other hand, systematic organization of the day{o-day work does not belong to
his strengths, which has also substantially influenced the time spent for preparation of the PhD
Thesis. While saying so, I am absolutely convinced that the result is of an exceptional quality.

The first part of the Thesis builds up on the research started at the time of his previous study,
Here it serves mainly as the background that explains the role of the whole spectral information
in the behavior of the conjugate gradient computations, including the consequences of the
amplification of rounding errors, which can not be separated (as it often happens in literature), In
that respect the Thesis also presents some original thoughts and contributions that can lead to
further interesting discoveries,
The turning point in preparation of this Thesis was a suggestion to look at the open problem
posed in the paper by Nielsen, Tveito and Hackbush published in IMA J. Numer, Anal. (20l9).
This was pointed out to me by Kent-André Mardal during the ENUMATH 20l7 conference in
Bergen. After exchanging some preliminary thoughts about what could be proved and how to
approach it, we decided to work together in the group of four coauthors. Tomáš Gergelits was
the leader of the mathematical development. He formulated the goal of proving the main resu|t,
while the other three coauthors first did not believe that the one-to-one mapping between the
eigenvalues of the preconditioned matrix and the intervals determined by the images of the
supports of the finite element nodal basis functions could be established, His persistence and
masterly deveIopment of the mathematical arguments eventually led to the beautiful proof (in my
biased opinion) and to the paper jointly published in SIAM J. Numer. Anal. (2019).

This breakthrough result opened many doors for further work, One of them was used

and

investigated in the subsequent work of the three coauthors of the first paper (with Kent- André on

sabbatical). The effort was dedicated to characterization of the full spectrum of the
preconditioned infinite dimensional operator. The achieved results are perhaps even more
beautiful and stimulating than the results from the first paper (again in my biased opinion). The
second paper is to appear also in SIAM J. Numer. Anal. It is worth mentioning that the
manuscript was accepted for publication in the first round of refereeing as is, without any
suggestion for changes, The presented results wilI in my opinion trigger several new lines of
development in theory and practice of operator preconditioning.

Tomáš Gergelits is a very sincere and honest man. I have always been impressed by his
willingness to help his younger colleague students, even at times when his own work was not
going as fast as it should and he was himself under pressure. That shows an exceptionaI personal
integrity. Working with him was not always easy. While saying so, I wish to declare that I am
deeply thankful for the time of our joint struggles. l am very glad that I met Tomáš and that he
was my student.

In conclusion, it is my pleasure to recommend the PhD Thesis of Tomáš Gergelits to the
defence in the strongest possible way.
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