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I. General description of the presented materials

1. The author

Mehmed Ibrahim Kodzha was born on June 13 1985. He graduated with a bachelor's degree
in "Mathematics" in 2008 at "Konstantin Preslavski" Shumen University. At the same university,
Mehmed Ibrahim Kodzha received a master's degree in "Mathematical Analysis" in 2011 and
"Mathematics Pedagogy" in 2018. He is assistant professor at University of Shumen from 2009 to
2012, and since 2018 is a teacher.

Since 2019 Mehmed Ibrahim Kodzha is a PhD student at the PhD program “Mathematical
analysis” at University of Shumen. His PhD supervisor is Prof. Sevdzhan Hakkaev.

Since 2010 Mehmed Ibrahim Kodzha have published 5 scientific articles with 2 quotations.

2. The procedure

Mehmed Ibrahim Kodzha was appointed as a PhD student at the PhD program “Mathematical
analysis” at University of Shumen according to Order No. RD-10-502/27.06.2019 of the Rector of
University of Shumen “Konstantin Preslavsky”.

All the documents presented by Mehmed Ibrahim Kodzha in the procedure of assessment of
his PhD thesis fulfil the requirements of ZRASRB, PPZRASRB and The regulations for the devel-

opment of the academic staff at Shumen University.



3. PhD thesis details

The dissertation consists of an introduction, four chapters, a list of 54 titles cited, a list of 5
author publications related to the dissertation, and a list of 2 citations.

The topic of the thesis is proper and contemporary. The subject is one of the main problems in
the study of nonlinear differential equations, namely the one of blow-up solutions in finite time.

In the introduction, a brief historical background is given and the main equations that are
studied in the dissertation are formulated - Dullin-Gottwald-Holm, the b-equation and hyperelastic
rod equation, which is a special case of the Dullin-Gottwald-Holm equation. Particular cases of the
b-equation are KdV, Kamasa-Holm, Degasperis-Processi, etc. known integrable nonlinear differen-
tial equations.

In the first chapter is considered the generalized Dullin-Gottwald-Holm equation, proving that
there is a maximal finite interval in time in which the solution exists and is unique. Conditions for
existence of blow up solution in finite time are given as well as conditions for existence of global
solution.

In the second chapter is studied the generalized nonlinear b-equation. Some conditions for
blow up of the solution in finite time are given. Solutions with initial conditions have a compact
support were also considered, and in this case the explicit form of the solution was found.

In the third chapter is found an explicit form of the singular solution of the b-equation and the
dynamic stability of this solution under perturbation is studied. The solution of a hyperelastic rod
equation in explicit form is also found and the dynamic stability of the solution of the perturbated
equation is investigated.

In the fourth chapter is considered the strictly dispersive equation of Dullin-Gottwald-Holm,

its self-similar solutions are given, and the dynamic behaviour of the perturbated equation is stud-

ied.

4. Scientific contributions
In the statement of scientific contributions in the dissertation, five topics are given that corre-

spond to the actual scientific contributions of the dissertation.



5. Critical notes and recommendations

The topic discussed in the dissertation is interesting and actual. However, only one of the 5
scientific papers presented is in a scientific journal with SJR. I would recommend Mehmed Ibrahim

Koca to publish his works in higher rated journals..

6. Conclusion

After T have got acquainted with the PhD thesis presented by Mehmed Ibrahim Koca and the
accompanying materials, based on the analysis of their signiﬁcancé and the scientific and scientific-
applied contributions contained in them, I find that the work submitted is a well-developed and pre-
sented dissertation with originality and scientific contribution related to the study of nonlinear dif-
ferential equations. No plagiarism was detected in the submitted materials.

I give my positive assessment to the application.

II. GENERAL CONCLUSION

Based on the above, all the scientific and procedural circumstances exist for awarding
Mehmed Ibrahim Koca an educational and scientific degree "doctor” in Mathematical Analysis,
professional direction 4.5. Mathematics, field of higher education 4 Natural sciences, mathematics
and informatics, and I recommend the scientific jury to propose such a decision to the competent

authority.
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