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1. General characteristics of the dissertation and the presented documents.

The presented dissertation consists of 105 pages, organized in introduction. four chapters
and a bibliography, containing 54 titles. In addition to the dissertation, the procedure
documentation also includes CV, an abstract in Bulgarian and English, list of publications,
reference contributions, a reference to the minimum national requirements, statement of
authorship, protocol of the preliminary defense of the dissertation, scientific papers, related
to the dissertation etc.

In my opinion, the results of the works submitted for the procedure are more than
sufficient in quality to obtain the the educational and scientific degree "Doctor”

2. Personal data about the candidate.

Mehmed Kodzha was born in 1985 in Shumen. He successively obtained a bachelor’s and
master’s degree in mathematics at Shumen University "Ep. Konstantin Preslavsky”. After
that, he also completed pedagogy of mathematics education.

Between 2009 and 2012, he was the chief assistant professor at Shumen University, and
in the period September 2011 - May 2012, he was the head of the student olympic team in
mathematics at Shumen University. 2

From July 2019 to July 2023, he is a PhD student at the section " Algebra and Geometry™
at Shumen University, meanwhile working as a mathematics teacher.

I have known Mehmed for about 15 years and I have always heen struck by his cheerfulness
and positivity.



3. Content analysis of the scientific achievement of the candidate, contained in
the presented dissertation and the publications to it, included in the procedure.

The dissertation presents results for the blow-up of solutions of important nonlinear equa-
tions, as well as results for stability of explicit self-similar (singular) solutions of nonlinear
PDEs. Essentially, these are areas that require a non-trivial knowledge of functional analy-
sis and a series of techniques applied to the study of nonlinear PDEs that the dissertation
master has mastered and applied creatively. As a result, the dissertation is at a very high
technical level. The topic of the dissertation is undoubtedly relevant.

I will briefly present the accomplishments in the dissertation without going into the
ntricate details, citing the candidate’s works in the order in which they are presented.

In Chapter 1 the generalized Dullin-Gottwald-Holin equation is considered
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The first result concerns the local well-posedness of the Caucly problem for (1) on the real
line, under natural assumptions on g(u) and on the initial conditions, as a basic argument
is Kato’s theory.

In the second paragraph the following question is considered: for which initial data the
solutions of (1) with g(u) = 3u?/2 blow-up in finite time. Similar result is proven for the
periodic probleimn.

In paragraph 3, conditions are found on the initial data under which the solutions are
global.

The results of this chapter are published in [1].

In Chapter 2 the Cauchy problem for the b-equation is investigated
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Again, conditions are wanted on the initial data under which the corresponding solutions
blow-up in finite time. We should note that known results for this equation are improved in
this case.

In the last paragraph of the Chapter 2 the properties of the solutions with initial data
with compact support are studied.

The results of this chapter are published in [2] and this work is cited twice.

Chapters 3 and 4 are devoted to finding self-similar (singular) solutions and studyving
the behavior of solutions close to those. Such activity seems to have been started with the
work of H. Li, W. Yan (2019) and goes through commutator estimates, semigroup theory
for linear operators, and Banach’s fixed point theorem.

In the paragraphs 3.1 and 3.2 of Chapter 3 the b-equation (2) is re-examined.
Self-similar solutions of the kind are found
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To explore the solutions close to (3) the following perturbation is introduced
u(t,z) = v(t,z) + u(t, x). (4)

For v(f, x) a non-linear equation is obtained, the study of which is one of the objectives of
paragraph 3.2, After entering convenient coordinates and using the methods described above
a global well-posedness for an equation equivalent to that for v(f, x) is proved, from which
follows asymptotic stability of the solution (3) in the dynamics of the b-equation.

In the paragraphs 3.3 and 3.4 the following hyperelastic equation of the rod is considered
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A self-similar (singular) solution is found and the same scheme described above is followed.
As a result, the obtained self-similar solution is asymptotically stable.
The results of this chapter are submitted for publication in the preprint [3]

In Chapter 4 the following strong dispersive nonlinear equation is studied
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This equation is a version of the generalized Dullin-Gittwald-Holm equation.

Self-similar solutions are found and then generally follow the ideas and techniques used
in Chapter 3. Analogous results to those described above are obtained.

The results of this chapter are published in [3] and [4].

In summary, the dissertation contains original results that enrich the knowledge of
nonlinear partial differential equations and are subject to development.

Mr. Kodzha improves on previously known results for blow-up of the solutions of the
b-equation. In addition, the candidate has added results to the little-developed area of
?7stability of self-similar (singular) solutions to nonlinear PDEs, investigating the dynamical
behavior around such solutions for other important models, such as the b-equation, the
hyperelastic rod equation, and a version of the generalized Dullin-Gottwald-Holm equation.

4. Approbation of the results.

The results of the dissertation are presented in 4 publications and one preprint, submitted
for publication. All works are not co-authored. Some of the results have been reported at
conferences. .

Let me highlight one of the articles of the candidate, Acta Math. Univ. Comenianae Vol.
LXXXI, 1 (2012), pp. 117-126, (SCOPUS, SJR: 0.234, Q4), which is cited by A.N.W. Hone,
S. Lafortune, Physica D: Nonlinear Phenomena, Vol. 259, (2014) and by C. Shen, Journal of
Applied Mathematics and Physics, Vol. 5, (2017). This fully satisfics the minimun national
requirements (under Art. 2b, para 2 and 3 of ZRASRB) for obtaining a PhD degree in the
scientific field and professional direction of the procedure.

There is no legally proven plagiarism in the submitted dissertation and scientific work
according to this procedure.



5. Quality of the Abstract.

The abstract correctly reflects the results and the contributions of the dissertation.

6. Critical notes and recommendations.

Perhaps it would have been better to define what is meant by singular solutions before
chapter 3, because paragraph 1.2 uses the same notion. but in a different context. After
that. it should be explained what is done in H. Li, W. Yan’s work for the other known
equations, and finally, after Chapter 4, the author’s contributions in this direction should be
summarized.

There are minor inconsistencies, for example on pp. 20, 22, 36, etc., which are more likely
the result of copying. They do not affect the veracity of the statements in the dissertation.

7. Conclusion.

After getting acquainted with the dissertation presented in the procedure and the accom-
panying scientific papers and based on the analysis of their significance and the scientific
contributions contained in them, I confirm that the presented dissertation meets the re-
quirements of the Bulgarian legislation and the respective Regulations of Shumen University
"Ep. Konstantin Preslavsky” for obtaining a PhD degree in the scientific field 4 Natural sci-
ences, mathematics and informatics and professional field 4.5. Mathematics. In particular,
the candidate satisfies the minimum national requirements in the professional field and no
plagiarism has been established in the scientific papers submitted in the procedure.

I'strongly recommend that the scientific juri to suggest to the Faculty Council
of FMI, Shumen University ”"Ep. Konstantin Preslavsky” to award Mr. Mehmed
Ibrahim Kodzha the educational and scientific degree "Doctor” in the scientific
field 4 Natural Sciences, Mathematics and Informatics, professional field 4.5
Mathematics.

April 1, 2024 Prepared the review :
Prof. DSc Ognvan Ghristov




	Page 1
	Page 1
	Page 1
	Page 1

