
OPINTGN

in a competition for an academic position
"Associate Professor"

in the field of higher education 4. Natural sciences, mathematics and informatics,
in a professional direction 4.5. Mathematics,

in the scientific specialry "Mathematical modeling and application of mathematics"
for the needs of the Trakia University - Stara Zagora,

Faculty of Economics, Department of Informatics and Mathematics,
announced in SG No. 4z of n.o5.zozo and on the websites of Trakia University

The opinion was prepared by: Assoc. Prof. Dr. Galya Vasileva Nakova, professional field
4.5. Mathematics, scientific specialty "Geometry and Topology", University of Veliko

Tarnovo "St. St. Cyril and Methodius", in my capacity as a member of the scientific jury
of the competition according to

Order Ns i69z I o9.o7.zozo of the Rector of the Trakia Universiry - Stara Zagora.

Only participants have submitted documents for participation in the announced
competition: Ch. Assistant Professor Miroslava Teneva Ivanova, PhD, Trakia University
- Stara Zagora

1. General description of the submitted materials

The documents submitted by the competition by the candidate comply with the
requirements of the Law for the Development of the Academic Staff in the Republic of
Bulgaria (ZRASRB), the Regulations for Implementation of the ZRAS and the Rules for
the Development of the Academic Staff at the Trakia University - Stara Zagora. For
participation in the competition, the candidate Miroslava Ivanova has submitted a list
of a total of n scientific publications (articles), which are in English, published as
follows: r in a magazine with impact factor (lF) with quartile Qr, according to Journal
Citation Reports (lCR) on the Web of Science; 3 in scientific publications with quartile
Q4, according to JCR of Web of Science; 6 in scientific journals with Scimago Journal
Rank metrics (SJR), referenced in Scopus; r in a scientific journal, referenced and
indexed in the Zentralblatt. In 8 of the publications the candidate is the first author, 7
have one co-author, z have two co-authors, r has three co-authors and r has four co-
authors. After getting acquainted with the articles, I believe that the participation of
the authors in the joint publications is equal (nothing else has been declared in this
respect). Two of the publications are classified as equivalent to a monographic work to
group of indicators B with a total number of points ro5 (with minimum national
requirements of roo points), and the other 9 publications are to group of indicators D
with a total number of points 276 (with minimum national requirements of zoo
points).

Six other documents are also presented, containing additional indicators in
connection with Art. 8, (+) of PRAS Trakia University, supporting the candidate's
achievements in teaching and research, as well as a Certificate of Qualification in
English for level Bz.



z. Characteristics anci evaluation of the teaching "rctivity of the canetridate
Miroslava Ivanova begar-r her teaching career as a part-time assistant - from "oro

to zorz at Trakia University and from zou to zorz at Plovdiv University "Paisii
Hilendarski". From zo:"2 until now she has been a full-time lecturer at Tral<ia
University, first as an assistarrt (zoo - zo16) and chief assistant since zot6. She has led
exercises and lectures in the disciplines Mathematics Part I, Mathematics Part II,
Mathematics, Quantitative Methods, Linear Algebra and Analytical geometry,
Statistical methods, Biostatisiics for students of various specialties such as Agricultural
Engineering, Ecology and Environmental Protection, Business Economics, etc. Actively
participates in the development of new curricula and the updating of existing ones.
She was the scientific supervisor of z defending graduates in the Bachelor's degree.
These facts confirm my opiirion that the candidate has the versatile mathematical
training and competence necessary for teaching such a large number of different
disciplines.

3. Content analysis of the scientific and scientific-applied achievements
of the candidate contained in the materials for participation in the competition

The object of study in the scientific articles presented for the competition [r], [l]
and [io] is the differential geometry of almost contact B-metric manifolds. They are

smooth manifolds (M 
'0,e ,n,g) of dimension (zn + r), provided with an almost contact

structure @'€,,q). where 6 is a (r. r) tensor fielrl. E is a vector field. n is the dual r-formL'Y."-

of (, and g is a metric, which is consistent with the almost contact structure through
the equality g (0X, QY) = -g (X, Y) + I (X) I ff). Characteristic of the considered
manifolds is the existence of a second B-metric. Both B-metrics are pseudo-
Riemannian with signature (n + r, n). These manifolds are of interest to theoretical and
mathematical physics and their study is a topical area in modern differential geometry.

The main scientific contributions and achievements of Miroslava Ivanova are
related to the study of natural connections on the considered manifolds. Natural
connections are those linear connections for which the structural tensors of the
manifold are parallel. The topics developed by the candidate are significant in the
geometry of manifolds with additional structure. In [r], a natural connection, called Q-
canonical connection, is defined on an almost contact B-metric manifold. It is proved
that the Q-canonical connection is unique and a necessary and sufficient condition is
given for it to coincide with the natural QB-connection on the manifold by a condition
for the Nijenhuis tensor. Fol the contact conformally equivalent manifolds with
respect to the transformation from group G of the general contact conformal
transformations of the almost contact B-metric structure, the connection between
their Q-canonical connections and berween their torsions is found. It is established
that the torsion of the Q-canonical connection is invariant under the action of a

transformation from G if and only if this transformation belongs to the subgroup Go of
G, preserving the eleven basic classes of almost contact B-metric manifolds, according
to Ganchev-Mihova-Gribachev's classification. In addition, the main classes of this
classification are characteri zed by torsion conditions for Q-canonical connection.

Natural connections on almost contact B-metric manifolds belonging to the class F7
were also studied in [l]. The choice of the class F7 stems from the fact that for the



malifolds of this class, there are all three natural contrectioirs - Ql(T-connectiotr, +B-
connectior-r and Q-canonical connection. T1're manifolds on wliich tlle tl-iree tral,ural

connections are considered are a family of 6-paratretric 5-dintensional Lie groups

equipped with an almost contact B-metric structure of the .'F7-manifold. For these Lie

groups, it has been shown that the curvature tensors of QB-connection and Q-

canonical connection coincide. Numerous geometrical characteristics of the

considered manifolds were obtained through the curvature tensors, the Richie tensors,

the sectional curvatures of characteristic sections and the scalar culvature of the three

connections. In [ro], a z-parameter family of 3-dimensional Lie groups is constructed,

on which an almost contact B-metric structure of a class manifold is defined, which is a

direct sum of F4 and F5.The curvature tensor, Ricci tensor, sectional curvatures were

found, on the basis of which the considered manifolds are characterized geometrically.

The remaining 8 scientific articles presented for the competition are devoted to

the application of mathematics in other natural sciences - physics, quantum chemistry,

biology and economics. In the following I will focus on the main scientific and applied

contributions of the candidate in these articles. In [9, u] the dynamics of drying slices

of two tFpes of mushrooms was studied. Eleven mathematical models for thin-layer
drying were selected, to which the data on the humidiry of the slices were applied. For

each of the eleven models, the drying curves are plotted and mathematical and

statistical parameters are calculated: coefficient of determination (Rz), sum of the
squares of the deviations of the model from the experimental data (SSE), root mean

square error (RMSE), chi-square (12) anel the mean error of the model deviation from
the experimental data (MBE). The best model describing the drying process was

selected, based on high values of Rz and low values of SSE, RMSE and 12. For this
model, the effective diffusion of moisture and activation energy is calculated. Using
geometric vectors and the mathematical factorial functiot, p2, dz and fz electronic
configurations are calculated in [+].For each of the obtained electronic configurations
the number of its microstates is calculated. In [5] for the first time in Bulgaria, for [wo
age groups of children (fiom o to 6 years) and adults, an assessment was made for the
safety of human health when consuming wild edible mushrooms. Weekly, monthly
and annual intake rates, hazard factor, carcinogenic risk factor and hazard index are
calculated. In [2, 7], using a simple model of multiple linear regression with least
squares, the following long-term relationships were obtained expressing: the
dependence of iron (Fe) on the other six heavy metals (Pb, Cd, Co, Cu, Mn and Zn) in
the fungus Suillus luteus and the dependence between the essential amino acid
Histidine (His) on the other six essential amino acids (Thr, Met, Val, Leu / Ile, Phe and
Lys) in the mushroom Boletus pinophilus. In [8] data on macronutrients in nine
species of wild mushrooms are used. Using the statistical software R, the results were
analyzed by one-way analysis of variance (ANOVA), followed by the Duncan test at p
<o.o5. A Tukey HSD multiple comparison test was also performed at p <o.o5 and a

mustache box diagram was obtained. The distance matrix was calculated using the
"Euclidean" measure of distance, and the hierarchical cluster analysis was performed
using the Ward method. A cluster analysis was used to study the accumulation of the
total amount of macronutrients in the considered nine species of wild mushrooms.

In [6] time data are used, representing weekly closing prices of 5o shares traded
on the Bulgarian Stock Exchange between January zor3 and December zo16. For these
data the parameters of the Markovic model are calculated: the average weekly return



and risk for each stock, variatior-r arrd standard deviatioi-r .ts r,r,ell as the covali.lnce
matrix of the return. Baseci on thc obtained results, three porrfolios \^/ere constructed:
a portfolio with minimal risl<, a portfolio rvith n-raximum returr-l at a given level of risl<
and a portfolio with a Inaxin-ium Sharpe index, and their limits of efficiency were also
drawn. As a result, Bulgarian investors can choose their own optimal portfolio, which
maximizes the profitability of the portfolio according to their risk preferences.

Miroslava Ivanova presented for the competition citations of scientjfic
publications in Scopus and Web of Science to a group of indicators D with a totaL of
rz8 points (with a minimum national requirement of 5o points), which confirms the
importance of the scientific results obtained by the candidate.

I have excellent personal impressions of Miroslava Ivanova during her
participation in the International Colloquium on Differential Geometry and its Related
Fields (Veliko Tarnovo, zor4) and Seventh International Conference South-West
University "Neofit Rilski" (Blagoevgrad, zorT), where her papers were accepted with
interest.

After getting acquainted with the materials and scientific works presented in
the competition and based on the analysis of their significance and contained in them
scientific and scientific-applied contributions, I confirm that the scientific
achievements meet the requirements of ZRASRB, the Regulations for its application
and the respective PRASTRO for the candidate for the academic position "Associate
Professor" in the scientific field and professional field of the competition. In particular,
the candidate satisfies the minimum national requirements in the professional field
and no plagiarism has been establisheri in the scientific papers submitted at the
competition.

I give my positive assessment of the candidacy of Chief Assistant. Dr. Miroslava
Ivanova.
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CONCLUSION
Based on the above, I recommend the scientific jury to propose to the

competent body for the selection of the Faculty of Economics at the Tral<ia University -
Stara Zagora to choose Chief Assistant. Dr. Miroslava Teneva Ivanova to take the
academic position of "Associate Professor" in a professional field 4.5. Mathematics, in
the scientific specialty "Mathematical modeling and application of mathematics".

Date: t4.o8.zozo JURY MEMBER:
/ Assoc. Prof. Dr. Guly, Nakova /


