
REVIEW

By Prof. Miroslav Kolel'Hristov phD.

Shumen Universritl, "B ishop Konstantin preslavski"

Algebra and Geometry Department

On the dissertation work " Blow-up olf solutions of nonlinear equations" for obtaining the
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mathematics and informatics, professional field 4.5. Mathematics, scientific specialty Matlhematical

analysis. Author of ther dissertation: Mehmed Ibrahim Kodzha

By order J1e RD-16-023120.02.:2024 of the F{ector of the Shumen University. "Bishop

Konstantin Prreslavski" I was designated as a member of the Scientific Jury, and with prortocol I of
28.02.2024, I was designated to preparer the review. I have received all the necessary documents

attached to the application of Mehme,d Ibrahim Kodzha to the Shumen University "Bishop
Konstantin Preslavski ".

The set of documents is in accordance with the Regulations for the Development of the

Academic Statlf at the Shumen University and includes :

l. Application to the Rector;

2. Proft:ssional CV;

3. Orders;

4. Statement of contributions;

5. Declaration ofnon-repeatability;

6. List of publications on the disse,rtartion;

7. Detailed reference for compliance with the minimum national requirements;

8. Publiications;

9. Abstract;

10. Dissertation:



II.

Informarlion about the author of the dissertation

Mehmed Kodzha was born in 191i5 in Razgrad. In 2004 graduated from high school in
Economios in Razgrad. High School "Bishop. Konstantin Preslavski" earned a Bachrelor's and

Master's rCegree in Mathematics and IVlathematical Analysis, respectively. He has also acquired

an OKS tnaster's degree in mathematir;s education pedagogy. He began his professional career

as an assistarrt at the University of Shumen, then worked in private business, but returned to the

field of rrdur:ation as a teacher at PGHTD "Prof. Asen Zlatarov", Novi pazarar, SU "Sava
Dobroplodni" - Shumen and is currently also a teacher in PPMG "Nancho popovich" ishumen.

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 lOii pages.

The introduction well motivates the, topic of tlhe work, namely the Cauchy problem for
equations gerreralizing the Kamasa-Holm equation and in pafticular the generulizetl Dullin-
Gottwald-Hohn equation, the b-equatiorr and the hyperelastic rod equation. A brief description of
the content is rmade and some notations userj in the disseftation are introduced.

In the first chapter, equations generalizing the Kamasa-Holm equation are preisented, it
consists of three paragraphs. In the first paragraph, the Cauchy problem fbr the generalizerd Dullin-
Gottwald-Holm equation is solved,

'+ G@D, i yuo, = a2 (2uSt", + uu,o)

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

problem under what initial conditions uo(x),the solutions of the equation at g(u):1ur, blow-up

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

u,+d'rtro,+2wu"+3uu,*/uo"=d,2(2u"1t,,+uu*) and in theorem 3 it is proved unr1er what

conditions this hqppens. Moreover, a necessiary and sufhcient condition is proved in Theorrem 4. In

fu, 
+ a2u*, +2wt:t,

[u(0,x) = uo(x)



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

global.

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

I u, * cnu. * t^tu - -l bu -u +lu -* = 0{ where co,b,l,a ar,e arbitrary constants. In the first paragraph,
fz(0,x) =uo(x)

conditions are found for the initial data arrd 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 uo are

described.

In chapter tJhree, 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
g

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

has been inverstigated, for this purpose sevrlral auxiliary lemmas and propositions 1 to 6 have been

proved. The main results are formulated in'rheorems 10. ll,12 and 13.

The fourth chapter is devoted to a strictly dispersive nonlinear equation,

u,-d'tt**,+2rcu,+3uu,+y(u-d'uo)*:a2(2u"uo+uu*) which is a generalizatjonof the

Dullin-GottwarldlFlolm equation. The Cauchy problem, the asymptotic stability problem, self-

similar solutic,ns and their dynamic behavior are investigated. Here, the perimeter of research has

been expandecl by constructing self-similar solutions having the form u(t,x)= -l( " + 2kl . the' 3'T-x
dynamic behavior of close to self-similar solutions l[as been studied. The Cauchy problem is
considered and the global well-posednessr for equation.

A bibliography of 54 literary sources has been added.

The autho,r has two citations and five articles relerted to the dissertation, one of which is sjr
published in A.cta Mathematika, two at the, MATTEX conference, one in the yearbook .f FMI at

Shumen University, and all articles are independent.



I have not found "plagiarismrr in the applicarnt's works within the meaning of Law on

the Development of the Academic Staff in the Republic Bulgaria.

ilI. 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 introcluctory 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, anrl statements could be introduced. such as formulas.

ry. Personal impressions of the candidate

I have known Mehmed Koca for more than [5 years, first as his teacher and then as a
colleague. Serious, responsible, hardworking, motivated, loyal - that's how I can describe him.

V. Conclrusion

Based on the stated opinion, I consider tlhat 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 thre Scientific Jury to award the educational and scientific

degree Doctor Mehmed lbrahim Kodz;ha in the field of higher education 4. Natural sciences,

mathematics and informatics, professional field 4.5. Mathematics, scientific specialty

Mathemat ical analysis.

09.04.202'{y.
Shumen Hristov, PhD.


