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[ present my opinion on as a member of the Academic board determined in accordance
with the order RD 16-023 / 20.02.2024 of the Rector of the University of Shumen. According to
the Protocol 1 of the Academic board of 28.02. 2024, I have been selected as author of the
report on the competition. It was presented a set of documents, which is in accordance with the
Rcgulations for the development of the academic staff at the University of Shumen and contains
materials and documents, 11 folders including:

. Application;

. Autobiography;

. Orders;

. Reference to the contributing moments;
. List of publications;

. Declaration of authorship;

. Protocol;

. Reference to the minimum national requirements;
. Publications;

10. Auto referee:

I'l. Dissertation.
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1. Brief biographical data about the candidate

Mehmed Ibrahim Kodzha was born 1985. According to the presented Professional CV, he
studied Mathematics at the University of Schumen “Ep. Konstantin Preslavski” (ShU) during
2004-2011. From 2018 to 2023 he is a mathematics teacher, after September 2023 at the
Mathematical High School in Shumen. During 2011-2012 he was the head of the student
olympic team in mathematics. From 2019 till now he was a PhD student in ShU, Faculty of
Mathematics and Informatics in the department “Algebra and Geometry”.

2. Actuality of the dissertation work

Nonlinear differential equations describe models in Mathematical Physics. They have been
the subject of current research for the past 20 years. Traveling wave type solutions, periodic and
non periodic solutions, blow-up solutions and Cauchy problems were studied for Korteweg and
de Vries; Camassa-Holm; Dullin, Gottwald and Holm; Degasperis-Procesi equations and their
generalizations. The present dissertation is dedicated to the study of the Cauchy problem,
generalized equations of Camassa-Holm and Dullin, Gottwald and Holm and b-equations.

The aims that have been set are:

1. Study of the Cauchy problems for the considered problems;

2. Finding conditions for blow-up solutions;

3. Construction of singular solutions and their stability;

4. Construction of self-similar solutions.

3. Characterization and evaluation of the dissertation work

The volume of the dissertation is 105 pages, in the last 8 pages (97-105) references are
attached, covering 54 references, list of 5 author’s papers, connected with the thesis. Two
citations of the author’s paper 2 are applied on page 105.

The content of the dissertation consists of 4 chapters divided into sections.

The main results of the thesis are 14 theorems numbered consecutively. The results are
published in 5 articles, which are not numbered and the correspondence with the theorems in the
dissertation is not indicated. The articles arc numbered -5, in the folder 9 Publications that we
will usc. Article | was published in MATTECH 2010, in Student Session. Article 2 is published
in the journal Acta Math. Univ. Comenianac, Articlcs 3 and 4 arc published in the Annual of the
SHU, and Article 5 is in press. '



Chapter 1 is devoted to the Cauchy problem and the blow-up ot solutions of the Dullin,
Gottwald and Holm equation. The chapter is divided into three sections. The results of the
chapter correspond to the author's article 1. The main results are Theorems 2, 4, 5, and 6, which
correspond to Theorems 2.1, 3.1, 3.2, and 3.3 of the paper. In Section 1.1, the Cauchy problem is
discussed, and after some lemmas, Theorem 2 is formulated using Kato's theory. In Section 1.2,
1s investigated under what conditions the solutions blow-up in a finite time. Theorems 3-6 are
proved. In Paragraph .3, the existence of global solutions is proved

In Chapter 2 is considered the b-equation. It has two sections and corresponds to the author's
article 2. The main results are Theorems 8 and 9, which correspond to Theorems 2.1 and 3.1 of
Paper 2. In Section 2.1, conditions are found for the initial data and the parameter b>2 under
which the solutions blow-up in a finite time. In Section 2.2 solutions are described for which the
initial condition bhas a compact support.

In Chapter 3, the b-equation and the hyperelastic rod equation are considered. It consists of
four sections and corresponds to the Article 5 of the author. The main result is Theorems 11,
which correspond to Theorems 3.1 of Article 5. In Section 3.1, an explicit singular solution is
constructed. In Section 3.2, the stability of the solutions around the singular solution of the b-
equation is investigated. In Section 3.3, Theorem 12 is proved for the type of explicit singular
solution. In Section 3.4, the stability around the explicit singular solution to the hyperelastic rod
equation is discusscd. The main result in the section is Theorem 13.

In Chapter 4 is considered a strong dispersive nonlinear wave equation which is a version
of the of the Dullin-Gottwald-Holm equation. It consists of two sections and corresponds to
elements of the author's articles 3, 4 and 5. The main result is Theorem 14, which corresponds to
Theorems 2.1 of Article 4. Self-similar solutions are constructed in Section 4.1. In Section 4.2,
the dynamic behavior of solutions that are close to a self-similar solutions is studied. The global
correctness of the solution is investigated.

4. Publications, citations and auto referee 7

The five articles presented are single authored. The articles are not numbcred in the
dissertation and the auto-referee . They arc numbered by -5, in the Articles folder 9
Publications, that we will use. Article | was published in the MATTECH 2010, Edition of the
Shumen University (ShU), dedicated to Academician K. Popov in the Student Scssion. Article 2
was published in Q4 and SJR journal Acta Mathcmatica Universitatis Comenianac, Vol. LXXXI,
I (2012), pp. I'17-126 and thcre arc two citations from forcign authors. Articles 3 and 4 have
been published in the Annual of ShU. Article 5 is in print.



The Auto-referee is on 39 pages and includes:

Relevance and motivation of the topic, Notations, Structure and volume of the dissertation,
Four chapters with main results formulated in 14 theorems, Bibliography with 36 sources,
Author's publications, Citations, Reference contributions Acknowledgments

By me the obtained results are correctly reflected.

S. Critical notes and recommendations

I have no signiticant critical comments on the presented materials. | have noted some critical
remarks in the previous two points.

6. Personal impressions of the reviewer about the candidate

[ have not personal impressions of Mehmed Ibrahim Kodzha.

Conclusion

From the analysis of the submitted materials for the competition, 1 can make the
following conclusion and proposal:

The submitted dissertation meets the requirements of the ZRASB for awarding the
educational and scientific degree of Doctor. The materials and articles presented are
original and free of plagiarism. '

[ give a POSITIVE ASSESSMENT for the dissertation work and propose to the
scientific jury to award the educational and scientific degree Doctor in the Scientific
specialty Mathematical Analysis, Professional direction 4.5 Mathematics to Mehmed
Ibrahim Kodzha

Review c:
Prof. D.

o dtepan

22.03.2024
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