
REVIEW

Of Materials Submitted for Participation in Contest

For Occupying Academic Position Full Professor

in Professional Field 4.5. Mathematics

(Mathematical Analysis),

At So�a University �St. Kliment Ohridski�, Faculty of

Mathematics and Informatics

announced in the State Gazette No. 13 of 03.02.2026 and

on the websites of the Faculty of Mathematics and Informatics

and So�a University �St. Kliment Ohridski�

The review was prepared by Prof. Nadezhda Kostadinova Ribarska,
DSci, from the Faculty of Mathematics and Informatics of So�a University
�St. Kliment Ohridski�, in her capacity as a member of the scienti�c jury for
the competition, according to Order No. ÐÄ 38-162/02.04.2026 of the Rector
of So�a University.

Two candidates have submitted documents for participation in the an-
nounced competition:

1. Associate Professor Dr. Parvan Evtimov Parvanov

2. Professor Dr. Hristo Stoyanov Sendov

I accept all submitted materials for review.

1 I. General description of the materials presented

1.1 Application data

1.1.1 On the application of Associate Professor Dr. Parvan Evti-

mov Parvanov

The documents submitted by the candidate in the competition comply with the
Regulations on the Academic Sta� Development in the Republic of Bulgaria,
the Regulations for their application and with the respective regulations for
acquiring scienti�c degrees and holding academic positions of So�a University
�St. Kliment Ohridski�. To participate in the competition, the candidate,
Associate Professor Dr. Parvan Evtimov Parvanov, has submitted 6 articles
published in scienti�c journals. In addition to the required documents, the
candidate has submitted declarations signed by all co-authors (for each joint
article) stating that the contribution of each of the authors is equivalent.

All documents in the competition are well-formatted and presented in
a form convenient for working with. The author's summary of the presented
results is comprehensive and correctly re�ects the scienti�c contributions in
the articles submitted in this competition.



1.1.2 On the application of Professor Dr. Hristo Stoyanov Sendov

The documents submitted by the candidate in the competition comply with
the requirements of the Regulations on the Academic Sta� Development in
the Republic of Bulgaria, the Regulations for their application and with the
respective regulations for acquiring scienti�c degrees and holding academic
positions of So�a University �St. Kliment Ohridski�. For participation in the
competition, the candidate, Professor Dr. Hristo Stoyanov Sendov, has sub-
mitted 53 articles published in refereed scienti�c journals. In addition to the
required documents, the candidate has submitted parts of lecture notes on
Advanced Probability, Convex Optimization, Topics in Operations Research,
Optimization, Mathematics of Financial Options, Probability and Statistics
I, Business Statistics for Social Sciences, Introduction to Statistics, Nonlin-
ear Optimization, as well as a Service dossier, Teaching Dossier and a list of
Research Funding and Awards.

There are some problems with the preparation of the documents for
the competition: the statements for the ful�llment of the minimum national
requirements under Art. 2b of the Regulations on the Academic Sta� Devel-
opment in the Republic of Bulgaria for �professor� and �associate professor�
are combined into one; the list of citations also contains self-citations � this is
clearly stated in the title, but creates inconvenience for the jury members.

1.2 Candidate data

1.2.1 Associate Professor Dr. Parvan Evtimov Parvanov

Associate Professor Parvan Parvanov completed his secondary education at
the St. Kliment Ohridski Secondary School in Montana in 1985. He graduated
from the Faculty of Mathematics and Informatics of the So�a University St.
Kliment Ohridski in 1992 as a Master of Mathematics, Department of Numer-
ical Methods and Algorithms, with a thesis entitled �Bernstein-type operator.
Exact constants in estimating the error of Simpson's quadratic formula with
averaged modules� under the supervision of Prof. Kamen Ivanov. In 2000
he received the educational and scienti�c degree Doctor. His dissertation was
again supervised by Prof. Kamen Ivanov and was entitled �Error Estimation
of Shape-Preserving Approximations�. In the period 1996 - 2000 he worked
successively as an assistant, senior assistant and chief assistant at the Todor
Kableshkov Technical University, and from 2000 to 2001 he was a chief assis-
tant at the University of Architecture, Civil Engineering and Geodesy, So�a.
Since 2001 Parvan Parvanov has worked at the Department of Mathemati-
cal Analysis of the Faculty of Mathematics and Informatics, So�a University,
where he became an associate professor in 2011. From 2013 to 2015, as well
as in 2023, he was the deputy dean of the Faculty of Mathematics and Infor-
matics of So�a University "St. Kliment Ohridski", and in the period 2017 to
2023 he was elected dean of the Faculty of Mathematics and Informatics of
So�a University "St. Kliment Ohridski". Since the fall of 2023 he has been
the deputy rector of So�a University "St. Kliment Ohridski".



1.2.2 Professor Dr. Hristo Stoyanov Sendov

Professor Hristo Stoyanov Sendov completed his secondary education at Na-
tional Mathematics and Natural Sciences High School in 1989. He gradu-
ated from the Faculty of Mathematics and Informatics of the So�a University
�St. Kliment Ohridski� in 1994 as a Master of Mathematics with a thesis
on �Ramsey-type theorems� under the supervision of Prof. Nikolay Hadzhi-
ivanov. Immediately after that, he left for the USA, where he obtained M.Sc.
in Mathematics at Michigan Technological University in 1996. His thesis was
on �Graph Decomposition Theorems� and was developed under the supervi-
sion of Professor Donald L. Kreher. Hristo Sendov became a doctor (acquired
Ph.D. in Mathematics) at the University of Waterloo, Canada with a thesis on
�Variational Spectral Analysis� with scienti�c supervisor Professor Adrian S.
Lewis in 2001. In 2002, he also obtained an M.A. in the School of Accountancy
at the University of Waterloo, Canada in the �eld of statistics and �nancial
mathematics. After a year on a postdoctoral position, he became an assistant
professor at the University of Guelph, Ontario, where he was appointed as an
associate professor in 2007. Hristo Sendov became an associate professor at the
University of Western Ontario, Canada in 2011. Since 2021, he has been a full
professor (joint appointment) in the Department of Statistical and Actuarial
Sciences and in the Department of Mathematics at the University of Western
Ontario.

1.3 General characteristics of the scienti�c works and achieve-

ments of the candidates

1.3.1 General characteristics of the scienti�c works and achieve-

ments of Associate Professor Dr. Parvan Evtimov Parvanov

Associate Professor Parvan Parvanov participates in the competition with six
articles. Of these, he is the sole author of one, published in Analysis Mathemat-
ica, IF 0.788 - 2020, quartile Q3. One article co-authored with Ivan Gadzhev
was published in Results in Mathematics, IF 2.214 - 2021, quartile Q1. The
remaining four of the articles with which Associate Professor Parvan Parvanov
participates in the competition are co-authored with Ivan Gadzhev and Ru-
men Uluchev. Two of them were published in Results in Mathematics, IF 1.2 -
2024 and 2025, quartile Q1, one in Constructive Mathematical Analysis, IF 1.8
- 2024, quartile Q1 and one in Mathematics, IF 2.2 - 2024, quartile Q1. In this
way, the submitted scienti�c works meet the minimum national requirements
(under Art. 2b, para. 2 and 3 of the ZRASRB) � from group of indicators
B the candidate has 120 points (where 100 is required), and from group of
indicators G � 300 points (where 200 is required). The scienti�c works submit-
ted by the candidate do not repeat those from previous procedures in which
he acquired a scienti�c degree and academic position. I am not aware of any
plagiarism proven in accordance with the statutory procedure in the scienti�c
works submitted for the competition.

The candidate has provided a list of 58 citations, which carry 420 points



(where 100 is required) to satisfy group of indicators D. In addition, a list of
all citations of his works known to the candidate has been submitted, which
contains 82 citations (including the citations used for obtaining the position of
associate professor, as well as some citations in dissertations).

Group of indicators E is satis�ed with 8 participations in national sci-
enti�c projects and one participation in an international scienti�c project, for
which evidence has been presented.

1.3.2 General characteristics of the scienti�c works and achieve-

ments of Professor Dr. Hristo Stoyanov Sendov

Professor Hristo Sendov participates in the competition with 53 articles in ref-
ereed sources. Of these, 26 are authored only by him or co-authored only with
doctoral students. The candidate has included in the statement for satisfying
the minimum national requirements 6 articles for group of indicators B � 4
in journals from quartile Q1 and 2 in journals from quartile Q2. Thus, from
group of indicators B the candidate has 420=4×75+2×60 points when 200
(100 for associate professor and 100 for professor) are required. The statement
includes 10 articles for group of indicators D � 7 in journals from quartile Q1, 2
in journals from quartile Q2 and one in a journal from quartile Q3. Thus, from
group of indicators G the candidate has 690=7×75+2×60+15 points when 400
(200 for associate professor and 200 for professor) are required. The remain-
ing 32 articles from the list of works with which Hristo Sendov participates in
the competition bring many more points. I have not counted exactly, but I
counted 3 articles in the Journal of Mathematical Analysis and Applications,
3 articles in Linear Algebra and its Applications, 2 articles in Constructive
Approximation (journals in Q1), articles in SIAM Journal on Matrix Analy-
sis and Applications, PAMS, Journal of Convex Analysis and many others. I
am impressed by a publication in Transactions of the American Mathemati-
cal Society, an extremely respected journal. From the above, it is clear that
the minimum national requirements for the group of indicators B and G are
exceeded a lot.

I should note here that the scienti�c works presented by the candidate
do not include the publications related to Hristo Sendov's dissertation for the
acquisition of the educational and scienti�c degree �doctor�. I am not aware
of any plagiarism proven in accordance with the statutory procedure in the
scienti�c works presented in the competition.

The candidate has provided a list of 235 citations, which, however, also
include self-citations. If we exclude self-citations and self-citations of co-
authors, the provided list contains 151 citations, of which at least 140 are
in journals with an impact factor. Thus, the citations from the list carry at
least 1120 points (with 150 required - 50 for an associate professor and 100 for
a professor) to satisfy the group of indicators D. I would like to note that the
list submitted by the candidate does not include citations of his articles related
to the dissertation. There are 179 such citations in the MathSciNet database
(excluding self-citations and self-citations of co-authors). Thus, it can be seen



that the minimum national requirements for the group of indicators E are
exceeded about 20 times.

Group of indicators E is satis�ed with the scienti�c supervision of 4
successfully defended doctoral students (there are no co-supervisors). Thus,
candidate Hristo Sendov has 200=4×50 points, with required 100 for this group
of indicators.

1.4 Characteristics and evaluation of the candidates' teaching

activities

1.4.1 Characteristics and evaluation of teaching activities of Asso-

ciate Professor Dr. Parvan Evtimov Parvanov

Associate Professor Parvan Parvanov's teaching activity began in 1996 as an as-
sistant at the Todor Kableshkov Technical University. Since 2001, he has been
working as a lecturer at So�a University St. Kliment Ohridski. Since his ap-
pointment, Assoc. Prof. Parvanov has had a full teaching load. He has taught
classes in LAAG, Analysis-1, Analysis-2, Applied Mathematics, Di�erential
Equations, Complex Analysis, Numerical Methods, Financial Mathematics,
Probability Theory. He has lectured on the courses DIS-1, DIS-2, Analysis of
Functions of One Variable, Analysis of Functions of Many Variables.

For many years, Assoc. Prof. Parvanov has taught the elective course
�Additional Questions to the Course in Di�erential and Integral Calculus�.

I am not aware of Associate Professor Parvan Parvanov having super-
vised graduate or doctoral students.

1.4.2 Characteristics and evaluation of teaching activities of Pro-

fessor Dr. Hristo Stoyanov Sendov

Professor Hristo Sendov's teaching activity began in 1995. He has taught un-
dergraduate courses in Precalculus, Calculus and Analytic Geometry I, Engi-
neering Optimization, Calculus 2 for Honours Mathematics, Introductory Cal-
culus, Introduction to Operations Research, Advanced Topics in Modelling,
Topics in Operations Research, Optimization, Business Statistics for Social
Science, Probability and Statistics I, Mathematics of Financial Options, In-
troduction to Statistics, Optimization Methods, Mathematical Structures II,
Introduction to Game Theory, Linear Algebra I, Methods of Matrix Algebra,
Applied Probability and Statistics for Engineers. The diversity of the courses
for master's and doctoral students taught by him is also impressive: Mathemat-
ical Microeconomic Theory, Optimization I, Òopics in Analysis � Nonlinear
Optimization, Convex Optimization, Advanced Probability, Non-smooth Anal-
ysis and Optimization. Professor Hristo Sendov has written lecture notes for
some of these courses, parts of which are in the competition documents.

Hristo Sendov has supervised 23 master's degree projects in the Depart-
ment of Mathematics at the University of Western Ontario, as well as in the
Department of Statistical and Actuarial Sciences at the University of Western
Ontario. The candidate has been (sole) scienti�c supervisor of four successfully



defended PhD students, and is currently supervising two more PhD students.
The competition documents (Teaching Dossier) contain the names of the PhD
students and links to their dissertations.

1.5 Analysis of the scienti�c and applied scienti�c achieve-

ments of the candidates contained in the materials for

participation in the competition

1.5.1 Analysis of the scienti�c achievements of Associate Professor

Dr. Parvan Evtimov Parvanov

Associate Professor Parvan Parvanov is a member of the strong Bulgarian
school in Approximation Theory and his scienti�c interests lie entirely in this
area. I will use the numbering of the articles from the list of publications
submitted for the competition.

The articles [1], [2] and [3] are closely related and in a sense can be
considered as a continuation of each other. All three build on a result (Theorem
10.1.3) from the book

Z. Ditzian and V. Totik, Moduli of Smoothness, Springer, Berlin, New York,
1987.

In article [1], approximations in the Lp norm by a Kantorovich-type mod-
i�cation of the classical Baskakov operator with a weight function of the form
(1+x)α are studied. The considerations take place on the interval [0,+∞). A
suitable K-functional is introduced and a �strong direct inequality� is proved.
In paper [2] the same is done for a Kantorovich-type modi�cation of the Sz�asz-
Mirakjan operator, and in paper [3] a �strong converse inequality of type B� is
proved for the same operator, thus the (weighted) approximation error is char-
acterized by the values of the K-functional. The proofs in all three papers are
very technical (especially in the second one), and some technical statements
may be of independent interest.

Papers [4], [5] and [6] are devoted to approximations by operators that
are Goodman-Sharma-type modi�cations of classical operators. Using ideas
from recent papers, the authors construct operators of a given type that are not
positive but have a better estimate of the approximation error, and characterize
the error using a suitable K-functional.

The paper [4] is devoted to the study of approximation in the uniform
norm by the genuine Bernstein-Durrmeyer operator, introduced in

A. M. Acu, P. Agrawal, Better approximation of functions by genuine

Bernstein-Durrmeyer type operators, Carpathian J. Math., 35, 2019

for a speci�c choice of parameters. A direct theorem and a strong con-
verse theorem of type B are proved in terms of a suitable K-functional.

In the paper [5] continuous bounded functions in [0,+∞) are approxi-
mated in the uniform norm by a Goodman-Sharma type modi�cation of the



Baskakov operator. Families of such modi�cations are considered in papers by
A. F. Jabbar and A. K. Hassan, and also by J. Kaur and M. Goyal from 2024.
Again, a direct theorem and a strong inverse theorem of type B in terms of a
suitable K-functional are proved. Numerical experiments are performed.

In the paper [6], continuous bounded functions in [0, 1) are approximated
in the uniform norm by a new modi�cation of the Goodman-Sharma-type
modi�cation of the Meyer-K�onig and Zeller operator, proposed in 2012 by
the candidate and K. Ivanov. The idea of the modi�cation of this operator,
already implemented in the papers [4] and [5] for the Bernstein-Durrmeyer and
Baskakov operators, is used. A direct theorem and a strong inverse theorem
of type B in terms of a suitable K-functional are proved.

1.5.2 Analysis of the scienti�c achievements of Professor Dr. Hristo

Stoyanov Sendov

The scienti�c interests of Professor Hristo Sendov are extremely diverse. They
include optimization, non-smooth analysis, complex analysis, linear algebra,
combinatorics, �nancial mathematics. It is impossible to cover this diversity
in a single review. Therefore, my analysis will be quite limited. I will use
the numbering of the articles from the list of publications submitted for the
competition.

In [2] the Fitzpatrick function is studied. It was introduced in 1988 by
Simon Fitzpatrick in the following way: to each monotone operator A : X −→
X∗ the convex function FA : X ×X∗ −→ (−∞,+∞], de�ned by

FA(y, y
∗) = ⟨y, y∗⟩ − inf

x∗∈Ax
⟨y − x, y∗ − x∗⟩

is associated. Fitzpatrick also associated with a convex function f a mono-
tone operator Gf . The authors prove that the Fitzpatrick function of the
subdi�erential operator ∂f of a lower semicontinuous proper convex function
f : X −→ (−∞,+∞] satis�es

⟨y, y∗⟩ ≤ F∂f (y, y
∗) ≤ f(y) + f∗(y∗)

for each (y, y∗) ∈ X × X∗, where f∗ denotes the Fenchel conjugate of f .
These two inequalities are re�nements of the Fenchel-Young inequality. Many
interesting examples are considered in detail. The second part of the article
deals with the problem posed by Fitzpatrick, to characterize the operators A
such that A = GFA

. An obvious su�cient condition for the identity to be
valid is that A is a maximal monotone operator. However, this condition is
far from necessary. The authors propose a new su�cient condition for this
identity in terms coming from works by Mart�inez-Legaz and Svaiter, which
turns out to be also necessary in the one-dimensional case. I was struck by
the fact that this article was cited 5 times by Jonathan M. Borwein � a very
famous mathematician with an in-depth look at mathematics in general.

Perhaps the most frequently discussed topic in the research of Professor
Hristo Sendov is related to spectral functions. Let Sn denote the space of



symmetric matrices n × n. A function F : Sn −→ R is called spectral if
F (X) = F (UTXU) for every orthogonal n×n matrix U and for every X ∈ Sn.
If we take the restriction of a spectral function on the set of diagonal matrices,
we obtain that F (X) is actually a function of the eigenvalues of X. In this
way, a one-to-one correspondence is established between spectral functions
and symmetric functions f : Rn −→ R (f is symmetric if it is invariant under
permutations of the coordinates of the argument). Many properties of the
spectral function F are inherited from its corresponding symmetric function f
and vice versa: for example, convexity, di�erentiability, prox-regularity. Some
of these results belong to Hristo Sendov. His works on this topic connect
di�erent parts of modern mathematics � linear algebra, classical analysis, non-
smooth analysis, optimization. The applications are also in a variety of areas.

Another frequently encountered topic in Hristo Sendov's works is related
to complex analysis and zeros of polynomials. I do not feel competent to
analyze this series of articles.

1.6 Critical notes and recommendations

None.

1.7 Personal impressions about the candidates

I have known Associate Professor Parvan Parvanov since 2001, when he started
working in the Department of Mathematical Analysis at the Faculty of Math-
ematics and Informatics of the So�a University. I believe that he is extremely
conscientious about his teaching activities. I am impressed by the way in which
he promotes the Faculty of Mathematics and Informatics to the public, as well
as by his administrative achievements.

I have met Professor Hristo Sendov at many scienti�c conferences in the
last ten years. I have always admired his lecturing skills. My impression is that
he has a sincere curiosity and joy for mathematics � mathematics in general
and the mathematics that he does. His enthusiasm is contagious.

1.8 Conclusion and ranking of the candidates

After reviewing the materials and scienti�c papers submitted for the compe-
tition, I con�rm that the scienti�c achievements of both candidates satisfy
the minimum national requirements, as well as the requirements of the Reg-
ulations on the Academic Sta� Development in the Republic of Bulgaria, the
Regulations for their application and with the respective regulations for ac-
quiring scienti�c degrees and holding academic positions of So�a University
�St. Kliment Ohridski� for occupying the academic position of "professor" in
the scienti�c area and professional �eld of the competition. I believe that the
candidacy of Professor Hristo Sendov is much stronger than the can-

didacy of Associate Professor Parvan Parvanov. My reasons for this are



contained in the scienti�c achievements and pedagogical activity of the two
candidates analyzed so far. In short:

1. The list of all publications of Associate Professor Parvan Parvanov
includes 21 publications, of which two are authored only by him. The list of
all publications of Professor Hristo Sendov includes 63 publications, of which 9
are authored only by him and 20 are co-authored only with doctoral students.

2. In the list of all citations of Associate Professor Parvan Parvanov,
there are 82 citations, of which 55 are of an article from 1994. In the list
presented by Professor Hristo Sendov, there are 151 citations of the articles
participating in the competition. In addition, the articles related to his disser-
tation have been cited at least 179 times (this amounts to a total of at least
330 citations).

3. Associate Professor Parvan Parvanov has not supervised graduate
students or doctoral students. Professor Hristo Sendov has supervised 23 grad-
uate students and has supervised four doctoral students who have successfully
defended their doctoral thesis.

The last point is particularly important to me.

2 CONCLUSION

Based on the above, I strongly recommend the scienti�c jury to prepare a
report-proposal to the esteemed Faculty Council of the Faculty of Mathemat-
ics and Informatics at So�a University �St. Kliment Ohridski� to elect Dr.
Hristo Stoyanov Sendov for the academic position �Full Professor� of So�a
University �St. Kliment Ohridski� in Scienti�c Area 4. Natural sciences, Math-
ematics and Informatics, Professional �eld 4.5. Mathematics (Mathematical
Analysis).

02.06.2026

(Prof. N. Ribarska, DSci)


