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II.

Information about the author of the dissertation

Mehmed Kodzha was born in 1985 in Razgrad. In 2004 graduated from high school in
Economics in Razgrad. High School "Bishop. Konstantin Preslavski" earned a Bachelor's and
Master's degree in Mathematics and Mathematical Analysis, respectively. He has also acquired
an OKS master's degree in mathematics education pedagogy. He began his professional career
as an assistant at the University of Shumen, then worked in private business, but returned to the
field of education as a teacher at PGHTD "Prof. Asen Zlatarov", Novi Pazarar, SU "Sava

Dobroplodni" - Shumen and is currently also a teacher in PPMG "Nancho Popovich" Shumen.

Data for the dissertation and the abstract.

The dissertation consists of an introduction, four chapters and a list of dissertation

publications and cited literature in a total volume of 105 pages.

The introduction well motivates the topic of the work, namely the Cauchy problem for
equations generalizing the Kamasa-Holm equation and in particular the generalized Dullin-
Gottwald-Holm equation, the b-equation and the hyperelastic rod equation. A brief description of

the content is made and some notations used in the dissertation are introduced.

In the first chapter, equations generalizing the Kamasa-Holm equation are presented, it
consists of three paragraphs. In the first paragraph, the Cauchy problem for the generalized Dullin-

Gottwald-Holm equation is solved,

U, +0 U, +2wu +(gW), +yu,, =’ Quu, +uu_)
u(0,x) = u,(x) |

using Kato's theory of quasi-linear parabolic equations. The second paragraph addresses the

" . . . 3
problem under what initial conditions #,(x), the solutions of the equation at g(u) = Eu2, blow-up

in finite time. In this case the equation has the form

U+ Uy, +2wu +3uu +yu, = @’(uu, +uu_) and in theorem 3 it is proved under what

conditions this happens. Moreover, a necessary and sufficient condition is proved in Theorem 4. In



the last paragraph, it gives us an answer to the question under which conditions the solution is

global.
In the second chapter, the equation (b-equation) is mainly investigated:

U e, +uu, +buu+lu, =0 )
, where ¢,,b,I',« are arbitrary constants. In the first paragraph,
u(0,x) =u,(x) .

conditions are found for the initial data and the bifurcation parameter b >2 , where the solutions
blow-up in finite time, mainly using methods in the works of Li and Yang. Paragraph 2.2. consists

of Theorem 9, where the solutions with an initial condition u(t,x) and a compact support u, are

described.

In chapter three, the robustness of a generalized nonlinear b-equation and a hyper elastic bar

equation is investigated. Explicit singular solutions of the type have been constructed

u(t,x)= 2141(t)x' and the stable behavior of the solutions around the explicit singular solutions
0

has been investigated, for this purpose several auxiliary lemmas and propositions 1 to 6 have been

proved. The main results are formulated in Theorems 10, 11, 12 and 13.
The fourth chapter is devoted to a strictly dispersive nonlinear equation,

U, = O U+ 20U, +3uu, + y(u—a’u,),, = (2uu, +uu,,, ) which is a generalization of the
Dullin-Gottwald-Holm equation. The Cauchy problem, the asymptotic stability problem, self-
similar solutions and their dynamic behavior are investigated. Here, the perimeter of research has
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been expanded by constructing self-similar solutions having the form u(t,x) = —%( +2k) , the

dynamic behavior of close to self-similar solutions has been studied. The Cauchy problem is

considered and the global well-posedness for equation.
A bibliography of 54 literary sources has been added.

The author has two citations and five articles related to the dissertation, one of which is sjr
published in Acta Mathematika, two at the MATTEX conference, one in the yearbook of FMI at

Shumen University, and all articles are independent.




I have not found "plagiarism' in the applicant's works within the meaning of Law on

the Development of the Academic Staff in the Republic Bulgaria.

ITI.  Critical notes and recommendations
My critical notes to the dissertation work of Mehmed Kodzha, it's not the results that count,
but rather his organization. The introductory part could contain, definitions, definitions and a
larger number of results on the subject, which are used with the following chapters. The thesis
lacks a "contributions" section that clearly gives an idea of the new results. A uniform

numbering of theorems, lemmas, and statements could be introduced, such as formulas.

IV.  Personal impressions of the candidate

I have known Mehmed Koca for more than 15 years, first as his teacher and then as a

colleague. Serious, responsible, hardworking, motivated, loyal - that's how I can describe him.

V. Conclusion

Based on the stated opinion, I consider that the dissertation meets all regulatory
requirements and the minimum national requirements have been achieved, according to
LDASRB, RALDASRB and the rules of Shumen University. I give a positive assessment of
the dissertation work and propose to the Scientific Jury to award the educational and scientific
degree Doctor Mehmed Ibrahim Kodzha in the field of higher education 4. Natural sciences,
mathematics and informatics, professional field 4.5. Mathematics, scientific specialty

Mathematical analysis.
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