REPORT

of a competition for the academic position * Full Professor”
Scientific field: 4. Natural Sciences, Mathematics and Informatics,
Professional field: 4.5. Mathematics, for the needs of the Faculty of
Mathematics and Informatics (FMI) of Sofia University"St. Kliment
Ohridski" (SU). Competition announced in State Gazette
No.13/03.02. 2026 and on the websites of FMI and SU.

This report has been prepared by Prof. D.Sci. Stanimir Troyanski,
assoclate member of the Institute of Mathematics and Informatics,
Bulgarian Academy of Sciences, Professional field: 4.5. Mathematics,
as a member of the Scientific Jury of the competition according to
Order Ne PJ1-38-162 / 02. 04. 26 of the Rector of the SU.

Within the deadline, documents were submitted for participation in the
announced competition by two candidates:

e Assoc. Prof. Ph.D. Parvan Parvanov
e Ph.D. Hristo Sendov

The documents submitted by the candidates in the competition comply
with the requirements of the Act on the Development of the Academic
Staff in the Republic of Bulgaria, the Rules for the Implementation of
the former Act and the Rules on the Terms and Requirements for
Acquisition of Scientific Degrees and Occupation of Academic
Positions at Sofia. University.

The Department of Mathematical Analysis is the basis of the overall
education of students in mathematics at the Faculty of Mathematics
and Physics. Considering that Sofia University is a leading research
university in Bulgaria, it is natural to take care of the development of
highly qualified specialists in various modern directions (branches) of
Classical Analysis. This is done by teaching special courses,
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conducting seminars, and supervising doctoral students. They are the
future lecturers in the numerous technical and economic universities
in the country. This is a prerequisite for the traditionally high
requirements for a Professor in the Department of Mathematical
Analysis.

I would like to note that for about 40 years the “inflation” of the
Impact Factor (IF) and its associated quartiles (Q1-4) has been
serious, especially in the last 10 years with the emergence of many
paid journals and open access. For this reason, I will also pay more
attention to the prominence of journals (which have editorial boards of
eminent scientists), and are universally recognized among the
mathematical community.

e Parvan Parvanov

In 1992, P. Parvanov graduated from the Faculty of Mathematics and
Informatics (FMI) of St.K.Ohridski Sofia University (SU). In 2000, he
defended his Ph.D. thesis under the supervision of Prof. D.Sci. K.
Ivanov.

Since 2001, he has been working at the FMI of Sofia University,
successively as a Senior Assistant and an Associate professor (2011).
Previously, he was an Assistant,Senior Assistant and Chief Assistant at
the Todor Kableshkov Technical University, Sofia (1996-2000), and
the University of Architecture, Civil Engineering and Geodesy, Sofia,
(2000 - 2001).

Acting Rector of Sofia University since May 2026;

Deputy Rector of Sofia University since 2023;

Dean and Deputy Dean of the FMI 2013- 23.

Teaching experience at the Faculty of Mathematics and Physics of
Sofia University since 2011:Bachelor's programs: DIS-1, DIS-2,
Analysis of functions of one and several variables, Special course

" Additional questions to the course in differential and integral
calculus"Master's program "Content aspects in the profiled preparation
in mathematics, program leader and lecturer in the MA program.
Participates in 17 research and educational projects, two of which with
the National Science Fund (NSF). He is the head of five projects
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entitled "Abstract analysis in Banach spaces" with the National
Science Fund of the Sofia University.

In 1992, P. Parvanov graduated from the Faculty of Mathematics and
Physics of Sofia University.

While still a student, he showed interest in the school of
Approximation Theory, created by Bl. Sendov and V. Popov and
continued by P. Petrushev and K. Ivanov. Let us recall that a
significant part of Approximation Theory concerns the approximation
of some functions by others, but there are also results that relate to
abstract vector or topological spaces. One problem of particular
interest is the approximation of functions of one variable to be
performed by a computer in such a way that the result is as close as
possible to the actual function. This is usually done with polynomial
or rational approximations. Modern mathematical methods often
reduce the interval in which the functions that are the subject of
approximation are defined to very small intervals and use a low-
degree polynomial for each interval, i.e. they approximate with spline
functions.

As I already mentioned, in 2000 P. Parvanov defended his doctoral
dissertation. His scientific supervisor was one of the most active
mathematicians in Bulgaria at that time, Prof. Kamen Ivanov. Under
his influence P. Parvanov became acquainted with and has been
working to this day mainly in the field of approximation with linear
operators. Interesting results in this direction have been achieved also
by K. Ivanov and his Ph.D student B. Draganov and I. Gadjev.

In the past, with such operators, the classics K. Weierstrass and

S. Bernstein have proven that any continuous function in a finite and
closed interval can be uniformly approximated by algebraic and
trigonometric polynomials. Later, a number of famous mathematicians
successfully worked in this area. A large number of series of linear
positive operators were introduced, which strongly (in norm) tend to
the unit operator. Such, for example, are the operators of Szasz-
Mirakjan-Kantorovich, Goodman-Sharma, Meyer-Konig, Ditzian-
Ivanov, Zeller and many others. See e.g. monographs R. A. DeVore
G. G. Lorentz, Constructive Approximation, Springer, Berlin, 1993,



Z..Ditzian, V. Totik, Moduli of Smoothness. Springer, Berlin, 1987,
G. G. Lorentz, Approximation of Functions, New York, 1966.

The existence of so many different series of operators is due to the

Korovkin approximation phenomenon for a given Banach lattice and
the linear positive operator 7': X — X, consisting in the fact that there
exists a finite subspace Y of X, such that for every sequence Ty : X —

X, of linear positive operators, for which T, f — Tf , strongly (by
norm) Vf € Y it follows that T, f — Tf strongly Vf & X. Most often

the sequence of approximating operators are compact operators or
their rank is even a finite-dimensional space, T is the identity operator

idx in X, or w.idy (w-weight function), and the function space X is the

space of continuous functions of one or more variables, equipped with
the uniform norm, or a rearrangement invariant function spaces, such
as Lebesgue, Orlicz, Lorentz, Marcinkiecz, Sobolev spaces and others.
For example, the following theorem is valid for the space X, where X
is Lp[1,%0), Isp< ©,or C[0,1]:1f Ty f — ffor f € F, where

F={t% th, '}, 1/p < a < f <y ,inthe case X =Lp[1,%), and
F={1, t,t°}, in the case X = C[0,]], then for all f€ X we have T,, f —f.

In the case when the space X is non-separable, for example C[0,%) or
L, , approximation by a series of operators with separable image is

impossible, even in the class of infinitely smooth functions, since this
class contains an uncountably discrete subset with respect to the
uniform norm. In this case, it is necessary to find a suitable function w
(called a weight) such that the image of w. idX is a separable space. Of
course, in weighted approximation, some information is “lost” in the
approximation of the function itself.

P. Parvanov is the author (or co-author) of 21 publications in scientific
journals and refereed and indexed proceedings of international
conferences. 6 articles were presented for participation in the
competition, 1 of which is independent, 1 - in co-authorship with I.
Gadjev, 4 - in co-authorship with I. Gadjev and R. Uluchev. Published
in Results in Mathematics, Analysis Mathematica, Mathematics (all
open access) The submitted articles are written very well, the
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calculations, although routine, are performed professionally and show
excellent mastery of the technique for studying functions of one real
variable. All articles are in the above discussed topic. Direct and
converse theorems have been obtained for some classes of functions.
For example, a theorem from the monograph by Z. Ditzian and V.
Totik (1987), concerning estimation of approximation with the
Baskakov-Kantorovich operator, in in terms of the second finite
difference is modified to an estimate of the approximation in terms of
the second derivative. The novelty in these studies by P. Parvanov is
that in most cases the estimates for the approximation of a series of
positive (or close to them, topological sense) operators are in terms of
the K-functional of J. Peetre. Let us recall the definition of the
K-functional. Let (X,Y) be an ordered pair of normed spaces,
continuously embedded in a linear topological space (often X is
continuously embedded in Y) and let f be an arbitrary element of the
sum X+Y. For each r>0, K-functional is defined by the formula
K(f,t;X,Y)=inf{liglixy+tllhlly,f=g+h,gEX, hEY }.

The K-functional is related to the distance functional

Dist(f, t; X, Y)=1inf {ll f—=hlly :llally<¢t, hE Y}.

It is well known that

K({f,t;X,Y)=inf{Dist(f,t ; X,Y) +ts:5>0 },

Dist(f,s ; X, Y)=sup {K(f,t;X,Y) —ts: t>0}.

One of the advantages of using the K-functional instead of the Dist-
functional is that the K-functional has several very useful properties
that the Dist-functional does not. For example, {K(-, ¢, X, Y ), t>0}
is a family of equivalent norms in the space X + Y whose Banach-

Mazur distance is a locally Lipschitz function (of the variable t ).
Direct and converse theorems are obtained according to the scheme.

W Tpf—flly,,~K({, ]/n X, Y) ~ Qf, ]/n ), where 4, —0, (often 4,

=1 /) and £ is some module of continuity or smoothness that reflects

the characteristic properties of functions of a given class X. We will
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illustrate the above with the classical (direct) theorem of Jackson:
W Jnf—fll, < Co(f, ]/n)’ for each f &€ C[0,1], where Jy, is a linear

positive operator such that J, f is a polynomial of degree less than or

equal to n, w( f, 0) is the moduli of continuity of f with step 0, and C
1s an absolute (universal) constant.

Obtaining asymptotic estimates at t—0 for the K-functional, from
above and/or below, is a difficult task even in the case when the space
X+Yis one of the classical Lebesgue spaces Lp(a,b), I <p <. With a

suitable choice of X and 7, upper and lower estimates of the “error” of
approximation of the function f with the corresponding sequences of
operators are obtained. It should be noted that the approximation
estimates can be obtained without the K-functional. In other words,
expressing the approximation by the K-functional is a convenient
mathematical language. In fact, the articles are written in the language
of Functional Analysis but his methods are not used, in particular the
powerful interpolation apparatus, for the needs of which the K-
functional is defined, is not used here . I am a little disturbed that some
of P. Parvanov's presented research does not go beyond the frame

W Tpf—flly,,~K({f An; X, Y).Itis striking that none of the

presented articles has been published in the main specialized journals
on Approximation Theory and Functional Analysis (Journal of
Approximation Theory, Constructive Approximation, Journal of
Functional Analysis) or in the central general mathematical European
and American journals (such as European Math. Soc., London Math.
Soc., American Math. Soc., Canadian Math. Soc. ... ). In these
categories of journals, a qualitative expertise is made by authoritative
specialists. I would like to note that P. Parvanov has two publications
(which are not presented for the competition) in Acta Mathematica
Hungarica, where articles on approximations are traditionally
published. The candidate's research has not gone unnoticed. A list of at
least 80 citations without self-citations is presented. The citations
show that in recent years, a small group of specialists have been
exploring the range of issues related to this topic.

In general, I can say that in the articles presented for the competition,
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there are no new concepts, operators, or inequalities. The standard
inequalities of Cauchy, Holder, Minkowski, and Hardy are used.

e Hristo Sendov

In 1994, H. Sendov graduated from the Faculty of Mathematics and
Informatics (FMI) of Sofia University "St.K.Ohridski" (SU). In 2001,
he received the scientific degree "Doctor of Mathematics", at the
University of Waterloo, Canada, scientific supervisor: Prof. A. Lewis.
Recognized by Sofia University with Order No. PI1-20-725 / 30. 03.
26 Ph.D. in Mathematics.

NSERC Postdoctoral Fellow, University of British Columbia, Simon
Fraser University, 2002-2003.

Assistant Professor at the University of Guelph, 2003-2007. Since
2007, he has worked successively at the University of Western Ontario
as an Assistant Professor until 2011, since 2011 he has been an
Associate Professor, and since July 2021 he has been a Full Professor.
He has taught basic courses in Differential and Integral Calculus,
Linear Algebra, Matrix Algebra Methods, Probability and Statistics,
Introduction to Game Theory, Optimization, Mathematical Structures,
Financial Mathematics, Business Statistics for Social Sciences,
Operations Research, Mathematical Modeling and others. He has also
taught about 20 special courses in Nonsmooth and Nonlinear Analysis,
Optimization, Probability Theory at the University of Guelph and
Western Ontario. Scientific supervisor of 6 defended doctoral students
(one together with K. Sendova). Currently he supervises 2. Scientific
supervisor of more than 20 master's theses.

He has won 22 Grants, Scholarships, 5 of which from the National
Science Foundation of Canada for the period 2007-2031. Author or
co-author of 61 articles, some of which were published in the
Canadian Journal of Mathematics, Transactions of the American
Mathematical Society, Proceedings of the American Mathematical
Society, Constructive Approximation, Mathematical Proceedings of



the Cambridge Philosophical Society,, STAM Journal on Matrix
Analysis and Applications, SIAM Journal on Optimization, etc.

H. Sendov's research interests are in various areas of mathematics.
Eigenvalue Optimization, Nonsmooth and Variational Analysis,
Convex Analysis and Optimization, Stochastic Calculus and Financial
Applications, Interior Point Optimization Methods, Monotone
Operator Theory, Combinatorics.

I accept for review the articles (34 in number) published after 2013,
i.e., two years after he was elected as an Associate Professor in 2011.

I will mainly discuss the research in the field of Classical Analysis of
Functions of One Variable. Based on these studies, a series of tasks
can be set for students of the bachelor's program who are interested in
Analysis.

A series of 14 articles by H. Sendov are devoted to zeros of
polynomials, a classical area of research originating from the
prominent Bulgarian mathematician N. Obreshkov, under whose
influence Bl. Sendov became acquainted with this area and passed on
his interest to H. Sendov. Together they published 11 articles. In these
articles, results were obtained reflecting the modern development of
the classical theorems of Rolle, Gauss-Lucas, Grace and others. Some
classical theorems from the geometry of polynomials are refined in
terms of the concept of locus (loci) of a given polynomial. Taken
together, these results can be considered as a base for a Doctor of
Sciences Thesis

Three papers (co-authored by H. Sendov) are devoted to classes of
real functions that have important applications in convex analysis and
optimization. The initial impetus for these studies was given by a
rational function of a finite number of real variables, called the
Borwein, Affleck, and Girgensohn function. The Borwein, Affleck,
and Girgensohn function naturally leads to the study of completely
monotone functions (of one variable). Variants of the classical
Bernstein and Lévy—Khintchin representation theorems are proved. It
is shown that the transformations that transform a Bernstein function
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into one whose corresponding Lévy measure has a harmonically
concave tail are the same as the transformations that transform a
completely monotone function into one with a harmonically convex
measure. [ would like to note that the study of completely monotone
functions has Bulgarian roots. Research by N. Obreshkoff oriented
Ya. Tagamlitski towards the systematic study of completely monotone
functions, where he and Bl. Sendov had remarkable achievements.
Tauber's theorem was obtained, which generalized results of F. Moricz
and Z. Nemeth.

More than 10 publications are devoted to Matrix Analysis,
eigenvalues, holomorphism, etc.

From the brief review of the presented works it is clear that H. Sendov
is a highly qualified specialist in various areas of mathematics, such as
Financial Mathematics, Stochastics, Matrix Calculus, Combinatorics
and, above all, Analysis. He masters and creatively applies a large
volume of material from various fields in his research. I hope that his
extensive teaching experience and work with prominent students will
contribute to raising the authority of the Department of Mathematical
Analysis.

CONCLUSION

The above gives me reason, without hesitation, to recommend to the
Scientific Jury to elect Dr. Hristo Sendov as FULL PROFESSOR at
the Faculty of Mathematics and Informatics of Sofia University for the
needs of the Department of Mathematical Analysis.

Gara Bov village, Sofia region, June 1, 2026.



