Research and Authentic Author Scientific Results
Katica R. (Stevanovi¢) Hedrih
in the period longer than half a century (from 1963-2019)

Foreword

The first research of Katica Stevanovi¢ originated from gymnasiums, under the
supervision of Draginja Nikoli¢, a brilliant professor of mathematics at the then "Stevan
Sremac" Gymnasium in Nis. Professor Draginja Nikoli¢ studied at the lectures by Mihailo
Petrovic, the Founding father of the Serbian School of Mathematics, who was also one of the
three doctoral students of Henry Julius Poincaré. She has also learned from the famous Serbian
scientist Militin Milankovi¢, author of the Canon of Sun Insulation. She har listened to his
inspiring lectures or/in celestial mechanics.

Thanks to the outstanding pedagogue, professor Draginja Nikoli¢, who was excellent in
the methodology of mathematics, gymnasist Katica Stevanovic¢, has participated at all levels of
competition of young mathematicians, from school, through regional, republican and federal,
where she has won awards for four years. In 1963 she took part in the first Yugoslav, seven-
member team at the Fifth International Mathematical Olympiad in Wroclaw, Poland. The
team won the team's fourth place in the great competition of teams from countries that had a
tradition of mathematics gymnasiums, while in Yugoslavia at that time there were no such
specialized mathematics gymnasiums.



Draginja Nikolic

At that time, professor Draginja Nikoli¢, gymnasist Katica, entrusted the teaching of
mathematics classes, when she called the director's duties, the function she performed at that time.
More serious research begins with original research of graphic elements of elementary and rational
functions, from which the original graphs of functions with different types of asymptotes and
singularities follow. Part of the research is finalized through the graduation work in gimnasium, which
she defened with excellent grades, in June 1963.

Next, the research of student of the mechanical engineer Katica Stevanovic, is focused
on the study of nonlinear mechanics and nonlinear systems of automatic control, as well as the
study of nonlinear phenomena and the stability of mechanical systems. This research was
directed by the then professor of all fields of mechanics, from statics, kinematics, dynamics,
theory of oscillations, strength of materials and elasticity theory, broadly educated and multi-
talented and creative, and scientist and engineer and mathematician, professor of science,
engineer and graduated mathematician, Danilo P. Raskovi¢, from whom she acquired
knowledge in all fields of mechanics and mathematics. These studies from student days are
finalized in the diploma work (corresponding to today's degree of master thesis), which under
the title "Non-linear oscillations and applications to non-linear automatic control systems"
(page 500), she defended with excellent grade, September 30, 1967 , before the beginning of
the absolvent period of the generation, and the first in the generation and as a best graduate
student at University of Nis in generation 1966/67. This is achieved by the degree of "graduate
mechanical engineer" (corresponding to the current title of master of mechanical engineering).

This diploma work was awarded with the award of the Electronic Industry of Nis, in the
category of the best graduate work done at the technical and natural-technical faculties in Yugoslavia.
This decision was made by a multi-member commission consisting of professor from all the technical
and natural mathematical faculties in Yugoslavia, formed by the then director Vladimir Jasic.

In the course of mechanical engineering studies, Katica Stevanovi¢ enjoyed the lectures of
professor from all areas of mechanics, Danilo Raskovié¢, whose thoughts she could guess in advance for
the lectures, and she was also thrilled with the lectures of academics Nikola Obradovi¢ and Vojislav
burié, who taught courses in hydro and thermoenergetics, as well as Professor Jurij Korobov, who



taught automatic control, followed by Victor Salnikov, who taught fluid mechanics and Petar Miljanic,
who later became an academician of SASA, who taught electrical machines. Among these great
scientists - Legends of the Faculty of Mechanical Engineering in Nis, are considered lecturers, engineers
and engineers from MIN Vojislav Birvis, a brilliant professor of design and construction of railway
vehicles. She enjoyed the benevolence of her professors, and she was the only girl-student between
one handred of boy-students in her generation of mechanical engineering from the second year to the
end of the studies.

ICNO Iational Conference on Nonlinear Oscillations
Kiev 1969 (Yugoslavia, Netherlands and Ukraine)

Further direction in scientific research of Katica Stevanovic¢, arises in the field of nonlinear
mechanics (nonlinear oscillations and nonlinear dynamics) under the mentorship of Professor Dr Ing Dipl
Math. Danilo P. Raskovi¢, who represents academician of the National Academy of Sciences of Ukraine
and the USSR, academician Juri Alekseevi¢ Mitropolsky, participated in the International Conference on
Non-Linear Oscillations (ICNO Kiev 1969) in Kiev in 1969. Katica Stevanovi¢, then resides 11 months at
the Institute of Mathematics NANU, in Kiev, in 1970/71, as a scholarship holder with a six-month
scholarship from the Federal Government of Yugoslavia (SFRY). There she studies the asymptotic
methods of nonlinear mechanics, the well-known and famous scientific schools Krilov-Bogoljub-
Mitropolyski. The level of achieved scientific knowledge for a period of 11 months, staying at the
Institute of Mathematics NANU, under the mentorship of the Academician Mitropolyski, was verified by
passing the aptitude aspirant exam, with an excellent grade, from the specialty: "Theoretical and
Mathematical Physics", the candidate minimum program, before Defense Candidate Dissertations, in
addition to exams in foreign language and philosophy. In the monograph NANU, dedicated to marking
the jubilee 90 years of the life of academician Yuri Alekseevich Mitropolysky, Katica Stevanovic is
mentioned among the aspirants of this famous scientist and the Scientific school of asymptotic
methods of nonlinear mechanics Krilov-Bogolyubov-Mitropolyski.
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After her return to the country, during 1971/72, she passed all exams in postgraduate
studies (magister science studies). In the postgraduate studies, exceptional scientific influence
and support, besides Professor Danilo Raskovi¢ in all fields of mechanics, as well as
mathematics, were done by academician Tatomir Andeli¢ in the field of analytical mechanics
and tensor calculation and professor Dragoslav Mitrinovi¢, from whom she gained knowledge in
various fields of mathematics.

In November 1972, she defended her magister of science thesis (dissertation) titled:
"Solving the equation of transversal oscillations of a single-span beam by asymptotic
methods of nonlinear mechanics and based on this study of the transversal oscillations of
the beam" and obtained the scientific degree of a magister of science in the field of technical
mechanics.

Doctoral Dissertation titled: " Application of the energy interpretation of asymptotic
methods to the study of nonlinear oscillations of elastic bodies - Energy analysis of
oscillatory motion of elastic bodies’, p. 330, Nis 1975, defended on December 10, 1975, and
thus obtained the degree of doctor of technical sciences, the field of technical mechanics.
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Realized Authentic Author Scientific Results
Katica R. (Stevanovi¢) Hedrih
in the period longer than half a century (from 1963-2019)

1* The first published works half a century ago (50 years old), whose contents are still
current, event today in 2019:

Stevanovic R. Katica (later merried family name Hedrih), Ubrzanje drugog reda (trzaj ili
dzerk) materijalne tacke koja se krece konstantnom sektorskom brzinom (Acceleration of
second order of a material particle moving with constant sectorial velocity , Nau¢ni podmladak,
1967, str. 69-70.

In this paper, in the case of the motion of a kinematic point, in the plane with a constant
sectoral velocity, r’¢ =C = 2S, the components of its second order acceleration of the radial

and circular direction, as well as its angular acceleration of the second order of rotation
around the center of attraction, have been derived. The following theorem has been proved:

The circular component of the vector of the acceleration of the second order of the
kinematic point, which is considered constant at the sectoral velocity, is equal to the product of
the double sectoral velocity (constants C = 2S), the square of the reciprocal value of the radius,
and the radial component of the acceleration vector of the kinematic point.

Raskovi¢ P. Danilo and Stevanovi¢ R. Katica (later merried family name Hedrih),
Ubrzanje drugog reda (trzaj ili dzerk) krutog tela pri obrtanju oko nepomiéne tacke
(Acceleration of second order of a rigid body rotates around fixed point), Zbornik radova
Tehnickog fakulteta Univerziteta u Nuisu, 1966/1967, ctp. 93-100.

In this paper, the acceleration of the second order (truncation, Ruch, Rucken, Jerk, pulse) of
some point of a rigid body, as well as its angular acceleration of the second order, is determined by its
rotation around a fixed point. First author, Raskovi¢ P. Danilo, by the matrix method, determined the
acceleration of the second order of a point in a rigid body, as well as its angular acceleration of the
second order, in its rotation around a fixed point. The second author, Stevanovié¢ R. Katica, using the
vector method, has determined, in the natural coordinate system, the normal, tangential and
complementary additional components of the second-order acceleration vector of a certain point of the
rigid body, as well as its angular acceleration of the second order, in its rotation around a fixed point in
the case of a regular progressive precession.
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2* First quoted papers 46 years ago in world leading monographs, asymptotic
solutions of partial differential equationson nonlinear oscillations, and contents are till
today, 2019, current:

Paper

Stevanovich, K. (later merried family name Hedrih) and Raskovich D., (1974), Many
frequency vibration in one frequency regime of nonlinear systems with several degrees of
freedom, Zagadnienia Drgan Neiliniowych, 15201-220,418., is cited in the list of the references
of this important monograph. I learn about this four decades late.

guoted in the international monograph

Aly Nayfeh, Dean T. M ook, (1976), Nonlinear oscillations, John Wiley and
Sons, 1976, New York.
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Papers

K atica Stevanovich (later merried family name Hedrih) m (1972), Two-frequency no
stationary forced vibrationsof beam, Marhematical Physics, Kiev, Vol. 12, 1972, pp. 127-140.
(in Russian language)

Katica Stevanovich (later merried family name Hedrih), (1971), Transversal
vibrations of a beam loaded by system, moving along beam with chengeable velocity, containing
mass particles each excited by corresponding single frequency force, Edition Assymptotic and
gualitative methods in theory of nonlineat vibradisons, Editor  Yu.A. Mitropolyski,
Institute of Mathematics Academy of Sciences of NANU, UKRAINE,USSR , Kiev, 1971, pages
15. (in Russian language).

guoted in the international monograph
Yu.A. Mitropolyski and B.l. M oseenkov: Asymptotic solutions of partial

differential equations, Institute of Mathematics Academy of Sciences of NANU, UKRAINE,
Kiev, 1976 (in Russian language).
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Realized Authentic Author Scientific Results
Katica R. (Stevanovi¢) Hedrih
in the period longer than half a century (from 1963-2019)

1* Scientific contribution to asymptotic methods of nonlinear mechanics Krilov-
Bogolyubov-Mitropolyski and application to energy analysis of non-linear oscillatory systems
and the dynamics of deformable non-linear elastic bodies. She introduced a system of ordinary
differential equations of the first approximation for the amplitudes and phases of the two-
frequency regime of nonlinear oscillations of deformable bodies (beams and plates) and
expressed them by means of the energy and operation of nonlinear forces. This contribution was
recognized by the defense of the Magister of sciences and Doctoral Dissertation, and the
contributions are quoted in the monographs of Ju.A. Mitropolysky in Ukraine (1976) and Ali
Najfeh from Virginia in America (1976).

On the basis of these results, by their application, and under the mentorship of Katica
(Stevanovi¢) Hedrih, five magister of sciences theses were successfully defended (P. Kozi¢, R.
Pavlovi¢, SI. Mitic, J. Simonovic, and G. Janevski under the formal mentorship of R. Pavlovic, a
doctorante of Katica (Stevanovi¢) Hedrih), and two doctoral dissertations (J. Simonovi¢, R.
Knezevic).

A series of single-author or bi-authors papers (with J. Simonovi¢) were published in
domestic and foreign journals, including M arhematical Physics (1972, Ukraine), Zagadnienia
Drgan Neiliniowych (1974, Poland), then several in Springer's leading journal Nonlinear
Dynamics, in the International Journal of Bifurcation and Chaos (2011, World Scientific
Publishing Company), International Journal Mathematical Problems in Engineering
(Hindawi Publishing Corporation), Facta Universitastis Seried Mechanics, Automatic
Control and Robotics (University of NiS), as well as SANU publication, and others. One larger
number of research results was announced at international scientific meetings in the country and
abroad and published, in whole or in derivatives, in Proceedings of Works.
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2 * Non-linear and random oscillations: Contributed to energy analysis and performed systems
of ordinary differential equations of the first approximation for amplitudes and phases of single-
frequency and multifrequency regimes of non-linear oscillations of deformable bodies (beams, plates
and shells) for testing their own and forced stationary and non-stationary oscillations and contributed to
the detection of new knowledge of the interaction of nonlinear modes and the transfer of energy from
modes of one to the modes of other frequency. She defined and proved Theorem about the trigger of
coupled singularities, the conditions of the existence and non-existence of homoclinic orbits in the form
of eight numbers; She has contributed to the knowledge about the properties of disintegration of
homoclinic orbits and the management of nonlinear dynamical systems with applications in engineering.



She has introduced the term tensor state of random processes and defined Lyapunev's
exponents for examining the stochastic stability of defromable forms and multifrequency
random processes of transverse oscillations of elastic beams, beams with hereditary properties
and beams from materials with creep properties.

Under her mentorship, two doctoral dissertations from stochastic oscillations and
stochastic stability (P. Kozi¢ and R. Pavlovi¢) were defended and one dissertation from the
nonlinear dynamics of the girp-rotor (Lj. Veljovi¢) was defended.

A number of results were published at scientific conferences and journals, such as: Elsevier's
leading mathematical Journal Nonlimar Analysis, Kluwer's leading journal Meccanica, the Italian
Society of Mechanics, and Springer's leading journal Nonlinear Dynamics and the Russian journal
Nonlinear Analysis (IFNA) and journal Non-Linear Sciences and Numerical Symunlance (Friend
Publishing House) and others, which refer to the Web of Sciences, and are visible in Serbian KOBSON.

Under the title "Integrity of Dynamical Systems" in 2004, focusing on non-linear dynamic
systems and the criteria for their stability and integrity and stability, and at the invitation of Professor V.
Lakshmikantham, President of IFNA - International Federation of Nonlinear Analyzists, successfully
organized this mini-symposium within the World Congress of Nonlinear Analysts - IFNA World Congress
of Nonlinear Analysts - WCNA Orlando 2014.
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3 * She introduced and defined the moment vector vectors and the rotator axes related to the
pole and axis, and proved their properties. She formulated several theorems. She founded the vector
method of their application to the dynamics of the rotor and the gyrorotor. She showed how they can
express kinetic pressure on the rotor bearigs and determine their angular velocoties and acceleration
for individual rotors.
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Katica (Stevanovic¢) Hedrih: Vector Method of the Heavy Rotor Kinetic Parameter Analysis and Nonlinear
Dynamics, University of Nis 2001,Monograph, p. 252. (in English), (Reviewers: Academician NANU Ju.
A. Mitropolskiy, Ukraina, academician ANN Veljko Vujci¢, academicina UHEAS Oleg Aleksandrovic
Goroshko, Ukraina, and prof. dr Vlatko Brcic), YU ISBN 86-7181-046-1 UDC 531.38:514.742.4

It was based on the vector method of the analysis of the inertial properties of
discrete and continuous and rigid material systems based on the introduced mass moment
vector vectors related to the point and axis. They showed their effective application to rigid
body dynamics when rotating around a fixed axis or around a fixed point. It showed the



relationship of the deviation components of the mass moment vector with kinetic pressures and
kinetic impacts to the rotor bearings. These results were published in a monograph paper
entitled: Vectors of the Mass Moments (1998) in the prestigious Proceedings of the SANU
Mathematical Institute and a monograph entitled: The Vector Method of the Heavy Rotor
Kinetic Parameters Analysis and Nonlinear Dynamics (2001), published at the University of
NiS. A number of results in this field were published in a number of articles in scientific journals
and press releases published in the country and abroad: Israel (first presented in Haifa at the
World Congress of Theoretical and Applied Mechanics and published in Proceedings of
IUTAM ICTAM 1992), Germany (Journal ZAM and Proceeding of ZAMM), Japan
(Tensor Magazine, Tensor Society), Serbia (TAM Journal, FactaUniversitatis Series
Mathematics and informatics, Facta Universtatis Series M echanics, Automatic Control
and Robotica), USA (International Journal of Structural Stability and Dynamics, WORLD
SCIENTIFIC PUBLISHING COMPANY PTE LTD), Greece (Proceedings of HRSTAM),
Russia Journal of Scientific and Technical Development, National Technological Group),
Ukraine (Conference-Provrrdings Nonlinear Dynamics) and Semi-Plenary Lectirein China
(Proceedings of Nonlinear M echanics) and others.

Using these results on the mass moment vectors and vectors of rotors and their
application to gyrotrophores, and proven applicability for the determinant of kinetic presures to
the bearings of gyro-rotrors with coupled rotations and incorporated as a new result in the part of
the doctoral dissertation (Lj. Veljovic¢), realized under the mentorship of Katica (Stevanovic)
Hedrich and successfully defended.
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4 * Contributed to the analytical dynamics of discrete hereditary systems through a
large number of published papers. She published a unique in the world, an integral
monograph entitled "The Analytical M echanics of Discrete Hereditary Systems" co-authored



with Oleg Aleksandrovich Goroshko from Ukraine. Unfortunately, the monograph was
published only in Serbian, but this does not diminish its scientific value. Monograph was quoted
and used in numerous doctorates.

In cooperation with academician O. A. Goroshko, she has contributed to the
contribution in the field of analytical dynamics of discrete hereditary systems, which are
contained in the mentioned monograph.

By introducing a standard light heritable element O.A. Gorosko, she carried out a
large number of examples of the equations of motion and the characteractic equations of the
system with the integro-differential equations, and discovered their properties.

She organized a mini-symposium in this area in China at the International Nonlinear
Dynamics Shanghai 2007 and one in Russia, as part of the prestigious school of mechanics
APM St. Petersburg 2007.

Oleg Aleksandrovi¢ Gorosko (Ukrajina) i Katica (Stevanovi¢) Hedrih (Jugoslavija): Analiticka dinamika (mehanika)
diskretnih naslednih sistema, (Analytical Dynamics (Mechanics) of Discrete Hereditary Systems), University of
Ni§, 2001, Monograph, p. 426 (in Serbian), YU ISBN 86-7181-054-2. (recenzenti: Veljko A. Vuji¢i¢ - Srbija,
Jeremiah Jaredam Rushickij - Ukrajina, Milivoje Simonovi¢ -Srbija) UDC 531.011:531.391
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5* Katce (Stevanovi¢) Hedrih contributed to the analytic dynamics of discrete systems
of the fraction type through a number of published papers in journals and proceedings and
through plenary lectures at internateral scientific meetings in the period 2002-2019.

It contributed to the introduction of constitutive relations expressed in non-integer
rational order derivative terms for analyzing the dynamics of plates and beams with
variable corss sections as well as the sandwich system of coupled deformable body
systems (beams, plates, membranes and strings) and derived terms describing the
component modes of their free and forced oscillations in the dynamics of such system of
deformable bodies, as well as complex hybrid systems. She introduced and defined the
concepts of the standard light mechanical element of the fractional type, and the corresponding
generalized functions of the fractional type energy dissipation. It defines a standard
electric resistor of a fractional type by defining its constituent electric-voltage-electric relay
by a non-integer fractional order derivative and a generalized fractional-type electrical energy
dissipation function. She has presented a number of theorems on the change in the energy
of the systems and the oscillatory oscillation systems of the fractional type.

The papers by Katica (Stevanovi¢) Hedrih, published in the period 2002-2010, in the
field of the application of a differential fractional order calculus in the mechanics of
discrete and deformable systems, are cited, among others, in the leading and prestigious



reference journal Appled Mechanics Reviws, 2010, published by International American
Socciery of Mechanical Engineers (Int.ASME), USA):

1. Hedtrih (Stevanovic¢) K., (2008), Dynamics of coupled systems, Journal Nonlinear Analysis: Hybrid
Systems, Elsevier, Volume 2, Issue 2, June 2008, Pages 310-334. d0i:10.1016/j.nahs.2006.06.003
in line at http://www.sciencedirect.com/science/journal/1751570X

2. Hedrih (Stevanovi¢ K., Vibration Modes of a axially moving double belt system with creep layer ,
Journal of Vibration and Control, SAGE, (2008), 14(10-Sep): 1333-1347.
http://nainfo.nbs.bg.ac.yu.nainfo.nbs.bg.ac.yu:2048/Kobson/service/jcr.aspx?1SSN=1077-5463

3. Hedrih (Stevanovi¢), K., (2006), The transversal creeping vibrations of a fractional derivative order
constitutive relation of nonhomogeneous beam, Mathematical Problems in Engineering, Special issue :
Nonlinear Dynamics and their Applications in engineering sciences, Geust Editor: Jose Manoel
Barhesar, Hindawi press, Volume 2006 (2006), Article ID 46236, 18 pages, www.hindawi.com
doi:10.1155/MPE/2006/46236, Volume 2006, No. 5, pp. 61-78.

4. Hedrih (Stevanovi¢) K., Filipovski A., (2002), Longitudinal Vibration of a Fractional Derivative
Order Rheological Rod with Variable Cross Section, Facta Universitatis, Series Mechanics, Automatic
Control and Robotics, Vol. 3 No. 12, 2002. pp.327-350. YU ISSN 0534-2009.
http://facta.junis.ni.ac.yu/facta/macar/macar2002/macar2002-02.html

Some of the most important publications since 2010 in this field of application of the
differential fractional order calculusin the mechanics of discrete and deformable systems
are:

1. Hedrih (Stevanovi¢) K. (2011), Analytical mechanics of fractional order discrete system vibrations. Chap in Monograph.
Advances in nonlinear sciences, Vou. 3, JANN, Belgrade, pp. 101-148, 2011. ISSN: 978-86-905633-3-3.

2. Hedrih (Stevanovi¢) K., (2014), Generalized function of fractional order dissipation of system energy and extended
Lagrange differential Lagrange equation in matrix form, Dedicated to 86th Anniversary of Radu MIRON' S Birth., Tensor,
Vol. 75, No. 1. pp. 35-51. Tensor Society (Tokyo), c/o Kawaguchi Inst. of Math. Soc. , Japan.. ISSN 0040-3604.

3. Hedrih (Stevanovi¢) K., (214), Multi membrane fractional order system vibrations, Theoretical and Applied mechanics,
Series: Special Issue — Dedicated to memory of Anton D. Bilimovi¢ (1879-1970), Guest Editors: Katica R. (Stevanovi¢)
Hedrih and Dragoslav Sumarac, 2014, Vol. 41 (S1), pp. 43-61. DOI : 10.2298/TAM14S1043H . ISSN 1450-5584

http://www.mi.sanu.ac.rs/projects/ TAM-Speciallssue41-2014-BILIMOVIC.pdf,

4. Hedrih (Stevanovi¢) K., (2014), Elements of mathematical phenomenology in dynamics of multi-body system with fractional
order discrete continuum layers, Dedicated to the 100th Anniversary of the Russian Academician Yury Rabotnov,
Dedicated to Centennial Jubilee of Russian Academician Yury N. Rabotnov, Special issue of International Journal of
Mechanics, 2014, Vol. 8, pp. 345- 352, ISSN: 1998-4448 . http://www.naun.org/main/NAUN/mechanics/2014/b042003-

061.pdf

5. Katica R. (Stevanovi¢) Hedrih, (2018), Analytical Dynamics of Fractional Type Discrete System, Review paper, Advances
in Theoretical and Applied Mechanics, Vol. 11, 2018, no. 1, 15 - 47 .
https://doi.org/10.12988/atam.2018.883
http://www.m-hikari.com/atam/atam2018/atam1-2018/p/hedrihATAM1-2018.pdf
HIKARI Ltd, www.m-hikari.com, https://doi.or g/10.12988/atam.2018.883

6. K.R. Hedrih (Stevanovi¢), J.M. Tenreiro Machado, (2013), Discrete fractional order system vibrations, International
Journal Non-Linear Mechanics, Elsevier, (January 6, 2014), Volume 73, July 2015, Pages 2-11, DOI:
10.1016/j.ijnonlinmec.2014.11.009 ; ISSN 0020-7462
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Concluding the results from this field, it should be emphasized that using a fractional order
derivative she defined the light standard element of the fractional type and defined the
generalized function of the energy dissipation of the fractional type system, and for a special
class of the dynamics of the fractional type system, performed a number of theorems on the
main and independent free and forced modes of the fractional type, indicating that there are
no interactions between these modes of a factional type or the transfer of energy from one mode
to another. The series of published papers established the Analytical Mechanics of Discrete
Systems of the Fractional Type, and obtained a sufficient number of scientific results to
formulate a new monograph.

In order to participate in scientific meetings with contents on the theory and the application
of the differential calculus of rational order, she received two Placets of the Cankaya University
of Ankara, awarded on the proposal of the organizers of these conferences by Professors
Tenreiro Machado and Alberto Luo.

Plemaru Levture at Centre of Romanian Academy of Sciences in IASHI 2015 Tensor Society
Conference: Chairman Academivian Radu Miron
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6™ She defined and proved the theorem of the trigger of coupled singularities in a
system with one degree of freedom of movement, as well as the conditions for the existence of
a homoclinic phase trajectory in the form of an eight number. It showed a number of
examples of the dynamics of systems in which a phase burst occurs either with the bifurcation
parameter and the trigger of the coupled singularities. For the first time, theormu published in the
Kluwer's Meccanica Journal of the Italian Society of Mechanics, she first announced it through a
plenary lecture held at the prestigious scientific conference DSTA L odz 2002.

TRIGGER OF COUPLED
SINGULARITIES

(]1:*-.ih_w.[ Plenary IA-._-ymn_-)

Katica (Stevan (_')\--'i(,' ) HEDRIH
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7* Katica (Stevanovi¢) Hedrich carried out the differential equation and the equation
of the phase trajectories of the motion of a heavy material particle along the rough curved
lines with Amontons-Kulomb friction in the general case curves, as well as for certain cases
of the circular line, cycloid, parabola, ellipse. The first of the published one-author papers on this
subject is in the journal Nonlinear Sciences and Numerical Symulations (Freund Publishing
House, Israel), and held a plenary lecture at the international meeting in Brazil, published under
the title:

Hedrih  (Stevanovi¢) K., (2010), Discontinuity of kinetic parameter properties in
nonlinear dynamics of mechanical systems, Keynote Invited Lecture, 9th Brazilian Conference
on Dynamics, Control and Their Applications - 9° Congresso Tematico de Dindmica, Controle e
Aplicagdesm, June 07-11, 2010. UneSP, Sao Paolo (Serra negra), Brazil, Proceedings of the 9th
Brazilian Conference on Dynamics Control and their Applications, Serra Negra, 2010, pp. 8-40.
SP - ISSN 2178-3667
http://www.rc.unesp.br/igce/demac/dincon2010/instrucao.php

She published a series of two-authorial, as well as three-authors scientific work in which
she is the first and leading author, from the dynamics of vibration systems with successive body
collisions in translatory motion on rough tracks with dry friction. Among these works, works
were published in leading journals such as Elsevier's Journal of Communications and
Nonlinear Science and Numerical Simulations (2011), International Journal of Nonlinear
Sciences and Numerical Simulation (2010, Friend Publishing House), Scientific Technical
Review Journal of the Army Serbia (2009), and others.

Katica (Stevanovi¢) Hedrich is a mentor of the study and scientific research of the
dynamics of vibro-impact systems of the body in the translator succesive collirions
movement, which were based on these results and which were incorporated into one magister of
science's thesis (S. Jovi¢) and two doctoral dissertations (Slavka Mitic and Srdjan Jovic) from
dynamics of vibro-impact systems based on collisions of heavy material particles in the
succesive collisions in translational movement. Katica (Stevanovi¢) Hedrih encouraged Sl Mitic
to publish a monograph on the dynamics of vibro-impact systems (1998) based on the subject



research, under the editorship of the mentor. Katica (Stevanovi¢) Hedrih published a coauthical
monograph from the dynamics of vibro-impact systems in co-authoring with two co-authors (S.
Jovi¢ and V. Raicevic), with the author of the first, basic theoretical part of this monograph on
the dynamics of vibro-impact systems (2015). Each of the three parts of the monograph belongs
to one of three authors

Preprint



Katica (Stevanovi¢) Hedrich organized a very successful Minisymposum M S-24-
Kinetics, Control and Vibrorheology - KINCONVIB - 2009 at the leading European Solid
M echanics Conference Lisbon 20019 (ESM C), European Society of Mechanics, Instituto
Superior Tecnico - Lisbon.
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8 * Katica (Stevanovi¢) Hedrich has expanded the classical theory of impacts, by
geometry, kinematics and dynamics of body collision in the rolling, new scientific authentic
authorial results of the research, which he realized over the past five years (from 2015 to 2019).
As she explained in lectures, she was inspired by the magnificent scientific theory of the
founder of the Serbian School of Mathematics, Mihailo Petrovi¢, one of the three Doctoral
students of the magnificent scientist and professor at Paris University of La Sorbonne,
Julius Henri Poincaré. Mihailo Petrovic presented his theory in works, unfortunately published
only in Serbian: "Elements of mathematical phenomenology” and "Phenomenological mapping".
Reading one of the following chapters of "Elements of Mathematical Phenomenology", which
refers to qualitative and quantitative analogies, and remembering of the brilliant lectures of her
professor, all fields of mechanics, dr engineer and mathematicians, Danilo P. Raskovi¢, who
pointed out various mathematical analogies of the model of dynamics in various fields of
science, Katica (Stevanovi¢) Hedrih came to the idea of a qualitative and mathematical analogy,
which can be established between the kinetic parameters of the dynamics of body collisons in
the trandational movement and the dynamics of body collisions in rolling motions . In both
cases, the system moves with two subsystems (bodies) in motion with one degree of freedom of



movement. Following this idea of analogy, it was easy to build a new complement theory of the
collision between bodies in rollinig motions to the classical theory body collision in the
translational movement of the body collision theory before and after the collision, and perform
the appropriate analgesic patterns. According to the obtained results, it was easy to perform them
by elemental thinking and to prove the accuracy of those obtained with pure mathematical
analogy.

By complementing the theory of collision with the theory of collision of the body in
rolling, she introduced a hypothesis of conservation of the sum of the angular momentum of the
movement of the body in rolling for the current rolling axes after a collision before the collision,
as well as a new definition of the body rolling coefficient (restitution) of collision expressed by
the current incoming and outgoing angular rolling velocity before and after collision. She took
out patterns for the expressios for outgoing angular velocoty of the body in rolling after a
collision. The collision kinematics defined, for cases of central and skew collisions, the
directions and directions of the rolling track after the collision. She applied this theory to the
dynamics of vibro-impact systems with rolling bodies on the curvilinear tracks and practically
introduced and formulated the methodology of researching the dynamics of vibro-impact
systems.

Translator motion of two bodies Rolling motion of two balls

J Differential equation of motion
MV = F k=12 Jo We, = M, k=12

Linear momentum
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Contribution to classical collision theory, by kinematics and the dynamics of body collision in
rolling - Analogies of the elements of the classical theory of body collision in the translational
movement (first column) and the newly created theory of rolling body collisions (second
column).



Contribution to classical collision theory, by kinematics and the dynamics of body collision in
rolling - Analogies of the elements of the classical theory of body collision in the translational

movement (first column) and the newly created theory of rolling body collisions (second
column) in the cirvilinear trace.



Katica R. (Stevanovic) Hedrih published a number of one-author papers in journals of
high scientific competence, as well as chapters in Proceedings. Now she is working on the
preparation of a monograph on the dynamics of vibro-impact systems with rolling bodies, and on
the above stated results.




Katica R. (Stevanovi¢) Hedrih, Vibro-impact dynamics of two rolling balls along curvilinear trace,
Procedia Engineering, X International Conference on Structural Dynamics, EURODYN 2017, Edited by Fabrizio
Vestroni, Francesco Romeo and Vincenzo Gattu, Volume 199, Pages 1-3588 (2017) , Elsevier, (2017) pp. 663-
668; DOI information: 10.1016/j.proeng.2017.09.120
https://doi.org/10.1016/j.proeng.2017.09.120

Hedrih (Stevanovi¢) Katica, Generalized rolling pendulum along curvilinear trace: Phase portrait, singular
points and total mechanical energy surface, Computer Algebra Systems in Teaching and Research, Edited by
Alexander Prokopenya and Agnieszka Gil-Swiderska, Publisher Siedlce University of Natural Sciences and
Humanities (Siedlce, Poland), 2017, Vol. VI, pp. 204216. ISSN 2300-7397.

Katica R. (Stevanovic) Hedrih, Central collision of two rolling balls: theory and examples, Advances in
Theoretical and Applied Mechanics, Vol. 10, 2017, no. 1, 33-79. ISSN 1313-6550
https://doi.org/10.12988/atam.2017.765
http://www.m-hikari.com/atam/atam2017/atam1-2017/p/hedrihATAM1-2017.pdf
http://www.m-hikari.com/atam/atam2017/atam1-2017/index.html

Katuia (CrepanoBuh) Xenpux, "Non-linear phenomena in vibro-impact dynamics: Central collision
and ener gy jumps between two rolling bodies"®, Dedicated to memory of Professor and important scientist Ali
Nayfeh (December 21, 1933-March 27, 2017).has been accepted for publication in Nonlinear Dynamics, February
2018, Volume 91, Issue 3, pp 1885-1907| DOI : 10.1007/s11071-017-3988-x
https://link.springer.com/article/10.1007/s11071-017-3988-x
ISSN: 0924-090X (print version) ISSN: 1573-269X (electronic version)
http://www.springer.com/engineering/mechanics/journal/11071?detailsPage=pltci 1888917

Katuna (Cresanosuh) Xenpux, (2019), Rolling heavy ball over a sphere in real Rn3 space, has
been accepted for publication in Nonlinear Dynamics (In press, to appear) Submission NODY-
D-18-02469R4.

Katuma (CrepanoBuh) Xeapux, (2019), Vibro-impact dynamics of two rolling heavy thin disks along
rotate curvilinear line and energy analysis, in Review process, Nonlinear Dynamic

Dr 1. Atanasovskaya applied the theory of body collision in rolling of K. (Stevanovic)
Hedrich and set up a new model of gears of toothed collisions for the analysis of the vibrational
dynamics of a single-axis gearing gear. One of the papers in the journal TRANSACTIONS OF
FAMENA XL1II-2 (2018), https://doi.org/10.21278/TOF.42201 , was published with this content.
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9 * Katica (Stevanovi¢) Hedrich designed a research program entitled "Dynamics of
Hybrid Systems of Complex Structures’, and gathered a team of researchers, in addition to
experienced researchers and fifteen young PhD students, with the support of the Mathematical
Institute of the SASA, and more 12 institutions from Serbia, the Ministry of Education, Science
and Technological Development of the Republic of Serbia accepted the financing of this research
program as the ON174001 Project, starting in 2011, which still continues its implementation in
20109.

Katica (Stevanovi¢) Hedrich had already published a number of scientific papers on this
subject before starting the realization of this project, on the basis of which she held a two-year



course for the introduction of young researchers in scientific research and tried to acquire new
knowledge in all areas of mechanics and passed all the exams at doctoral studies and with
mentors from relevant doctoral studies, focuses on the formulation and development of
doctorates. In the current project cycle, 11 young researchers defended their doctoral
dissertations, according to one of the topics from the program of the ON174001 Project. The
project team has joined in the last two years five more young PhD students, who are now being
introduced into the research. As the project manager, young authors received authorial
authenticity, so it does not appear as a co-author of the work of young researchers, except in
individual cases.

Katica (Stevanovi¢) Hedrich published a series of one-author and two-author
papers (with J.Simonovi¢) on the dynamics of hybrid systems of complex
structures, discrete continuous (plates, beams, membranes, axially moving strings),
on the basis of which a monograph is being prepared. Under her mentorship, one
magister of sciences thesis (J.Simonovi¢) and two doctorates (Lj. Veljovi¢ and J.
Simonovi¢) were made. Under the mentorships of professors from the University
of Belgrade, Faculty of Mechanical Engineering in Belgrade and Ni$, as well as the
Faculty of Electrical Engineering in Belgrade and the Faculty of Mathematics in
Belgrade, five young researchers from the ON174001 project, who served as
researchers of pre-students and PhD students, defended their doctoral dissertations
(A. Hedrih, D. Karlicic, M. Cajic, Lj. Kevac and M. Mikic).

In the field of Dynamics of hybrid systemss, Katica (Stevanovi¢) Hedrih published a
number of papers from this new field of dynamics of hybrid systems in the period 2005-2008.
Here is a selective choice from these results and radives that are shown at international scientific
conferences or published in journals:

Here is a hybrid frequency equation for the oscillation of a continuously-discrete
hybrid system:

K&
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Models of coupled deformable bodies published in references before and in 2009.

Hedrih (Stevanovi¢), K., (2002), Discrete Continuum Method, Symposium, Recent Advances in Analytical Dynamics Control,
Stability and Differential Geometry, Proceedings Mathematical institute SANU Edited by Vladan Djordjevi¢, p.151, 2002, pp.30-57. ISBN 86-
80593-32-X. http://www.mi.sanu.ac.yu/publications.htm

Hedrih (Stevanovi¢) K., (2003), Frequency equations of small oscillations mixed systems of the coupled discrete and continuous
subsystems, Mehanika tverdogo tela (Rigid Body Mechanics, Donetsk, UDC 531.1:534.012:534.013:, ISSN 0321-1975, vip. 33, pp. 174-189.

Hedrih (Stevanovi¢) K., (2004), Discrete Continuum Method, COMPUTATIONAL MECHANICS, WCCM VI in conjunction with
APCOM'04, Sept. 5-10, 2004, Beijing, China, © 2004 Tsinghua University Press & Springer-Verlag, pp. 1-11, CD. IACAM International
Association for Computational Mechanics — www. iacm.info

Hedrih (Stevanovi¢) K., (2004), Partial fractional order differential equations of transversal vibrations of creep connected double plates
systems, Workshop Preprints/Proceedings No 2004-1 IFAC FDA 04, ENSEIRB, Bordeaux, France, July 19-21, 2004., pp. 299-304.



Katica (Stevanovi¢) Hedrih, (2005), Eigen Amplitude Vectors and Functions Extended Orthogonality of Small Oscillations Mixed
Systems of the Coupled Discrete and Continuous Subsystems, Facta Universitatis, Series Mechanics, Automatic Control and Robotics, Vol. 4
No. 17, 2005. pp. 225-243. YU ISSN 0534-2009. UDC 534.1:534.012:534.013.

Hedrih (Stevanovi¢) K., (2005), Partial Fractional Order Differential Equations of Transversal Vibrations of Creep-connected Double
Plate Systems, in Monograph - Fractional Differentiation and its Applications, Edited by Alain Le Mahaute, J. A. Tenreiro Machado, Jean Claude
Trigeassou and Jocelyn Sabatier, p. 780, U-Book, Printed in Germany, pp. 289-302.

Katica (Stevanovi¢) Hedrih, (2006), The frequency equation theorems of small oscillations of a hybrid system containing coupled
discrete and continuous subsystems, Facta Universitatis, Series Mechanics, Automatic Control and Robotics, Vol.5, No 1, 2006 pp. 25 - 41
http://facta.junis.ni.ac.rs/facta/ | SSN 0354 — 2009

Hedrih (Stevanovi¢) K., (2006), Modes of the Homogeneous Chain Dynamics, Signal Processing, Elsevier, 86(2006), 2678-2702.. ISSN:
0165-1684 www.sciencedirect.com/science/journal/01651684

Hedrih (Stevanovic) Katica, (2007), Double plate system with a discontinuity in the elastic bonding layer (Article), Acta M echanica
Sinica, (2007) vol.23 br.2 str. 221-229. DOI 10.1007/s10409-007-0061-x. (hard cower and on line).

Hedrih (Stevanovi¢ K., (2007), Transversal forced vibrations of an axially moving sandwich belt system, ARCHIVE OF APPLIED
MECHANICS, Springer, 22.11.2007, vol. 78, no. 9, pp. 725-735.

Hedrih (Stevanovic) Katica,(2007), Transversal vibrations of the axially moving sandwich belts (Article ), ARCHIVE OF APPLIED
MECHANICS, (2007 ) vol.77 br.7 str. 523-539.D0110.1007/s00419-006-0105-x

Hedrih (Stevanivic) K. and Simonovic J., (2007), Transversal Vibrations of a non-conservative  double circular plate system, FACTA
UNIVERSITATIS Series: Mechanicc, Automatic Control and Robotics, VOL. 6, N° 1, 2007, PP. 28 — 64.

Hedrih (Stevanovi¢) K. and Smonovi¢ J., (2007), Forced vibrations of the double circular plate system with viscoelastic layer,
Proceedings, First International Congress of Serbian Society of Mechanics, Editors: D. Sumarac and D. Kuzmanovi¢, Srpsko drustvo za
mehaniku, 10-13, April, 2007, pp. 299-306.

Hedrih (Stevanivic) K. and Simonovic J., (2007), Dynamical Absorption and Resonances in the Sandwich Double plate System Vibration
with Elastic layer, Scientific Technical Review, YUISSN 1820-0206, N° 2, 2007, pp/ 0-19.

Hedrih (Stevanovi¢ K., (2008), Transversal vibration of a parametrically excited hereditary beam: Influence of rotatory inertia and
transverse shear on stochastic stability of deformable forms and processes, I nternational | FNA-ANS Journal " Problems of nonlinear analysis
in engineering systems", ISSN 1727-687X, is published (in two languages, in English and in Russian): (N0.2(30), v.14, 2008,115-140).

Katica (Stevanovic) Hedrih, (2008), Energy transfer in double plate system dynamics, Acta Mechanica Sinica, Volume 24, Number
3/June, 2008, pp. 331-344, DOI 10.1007/s10409-007-0124-z, Springer Berlin / Heidelberg, ISSN (567-7718 (Print) 1614-3116 (Online).

Katica (Stevanovi¢) Hedrih, (2008), Energy interaction between linear and nonlinear oscillators (Energy transient through the
subsystems in the hybrid system), ISSN 1027-3190. Ukr. mat. Qur n., 2008, t. 60, # 6, pp. 796-814.

Hedtrih (Stevanovi¢) K., (2008), Dynamics of coupled systems, Nonlinear Analysis: Hybrid Systems, Volume 2, Issue 2, June 2008,
Pages 310-334.

Hedtrih (Stevanovi¢) K., (2008), Dynamics of multi-pendulum systems with fractional order creep elements, Special Issue Vibration
and Chaos, Jour nal of Theoretical and Applied M echanics, Quaterly, (Warsaw, Poland) No.3 Vol. 46, pp. 483-509.

Hedrih (Stevanovi¢ K., (2008), Main chains and eigen modes of the fractional order hybrid multi-pendulum system dynamics, |OP

PUBLISHING PHYSICA SCRIPTA, Phys. Scr. 78 (2008) 000000 (12pp) doi:10.1088/0031-8949/78/8/000000

Hedrih (Stevanovi¢ K., (2008), Energy analysis in a nonlinear hybrid system containing linear and nonlinear subsystems coupled by
hereditary element (Article), NONLINEAR DYNAMICS, (2008 ) vol.51 br.1-2 str. 127 -140. DOI 10.1007/s11071-007-9197-2.

Hedrih (Stevanovi¢ K., (2008), Transversal forced vibrations of an axially moving sandwich belt system, Archive of Applied
M echanics, Springer, (2008) vol.78 br.9 str. 725-735.



Figure. Eigen amplitude functions X(i)s(c'() = 855 sin % <'rfor the solution in the qt, n= - Vo X +1 coordanetes and for decoupled

0 0
belts.

Figure. Sixth cases pf the possible vibrations firms of the double belt system with elastic layer for different eigen amplitude functions

X(i)s({) = % gin if{for the solutioninthe g - . Vo X+t coordinates system,
- G ~Vo



PR *‘.‘r,’“ y

v vy VY h 4
g AR 2 2
- 2 N P yw(Tet) !! ey
g 4 > o L
; TR
":jf? > i wir. 1)
1 ; R ENGID)
7 ol £ LN
¥ LiE WD q(yt) T wy)

II'!I'I':""‘.""

E
E
B2
\f

[ rresvseyey i

-'l'ﬂ'ﬂ’l‘l u’a’a‘»

Displacement in function xand {

Displacenent in function of xand time
Dispamnent o Grion x| Displacement in function xand ¢ P

Displacenent in unction of x and Tme [V Displacament in function xand

Displacenent i function of x and time

Displacement in function xand t Displacenent in function of xand [ime
o N
N

Hedrih (Stevanovi¢ K., (2008), The fractional order hybrid system vibrations, Monograph, Advances in Nonlinear Sciences, ANN,
2008, Vol. 2, pp. 226-326.

Hedrih (Stevanivic) K. and Simonovic J., (2008), Transversal Vibrations of a Double Circular Plate System with Visco-elastic Layer

Excited by a Random Temperature Field, International Journal of Nonlinear Sciences and Numerical Simulation, 9(1), 47-50, 2008, ©Freund
Publishing House Ltd.

Hedrih (Stevanovi¢) Katica (2009), Considering Transfer of Signals through Hybrid Fractional Order Homogeneous Structure,
Keynote Lecture, AAS-09, Ohird, Makedonija, posvecen profesoru Pane Vidincevu, prvom profesoru automatike i rachnarskih mashina u
Makedoniji Special session, Applied Automatic Systems , Proceedings of selected AAS 2009 Papers. Edited by G. Dimirovski, Skopje —Istambul
, 2009, ISBN -13-978-9989-2175-6-2, National Library of R. Makedonia, Skopje, Copright«2009Authors and ETAI Society, pp. 19-24.

Hedrih (Stevanovi'c) K., (2009), Energy transfer in the hybrid system dynamics (energy transfer in the axially moving double belt

system), Special Issue, ARCHIVE OF APPLIED MECHANICS, DOI 10.1007/s00419-008-0285-7. Archive of Applied Mechanics, (2009)
vol.79, No.6-7 pp. 529-540.

Katica (Stevanovi¢) Hedrih and Julijana Simonovi¢, (2009), Energy transfer throught the double circular plate nonlinear system

dynamics, 10th CONFERENCE on DYNAMICAL SYSTEMS THEORY AND APPLICATIONS, December 7-10, 2009. +6dz, Poland,
pp.221-228

Models of coupled deformable bodies in published references after 2009.

Hedrih (Stevanovi¢) R. Katica, (2010), Energy analysis in the hybrid system forced regimes, Zbornik praci Institutu Matematiki
NANU Ukeaini (Proceeding of Institute of Mathematics NANU Ukraine) , 2010, Vol. 7, No. 3, pp. 90-107.

36ipHuk npayb fucTuTyTy matemaTukun HAH Yipainn 2010, 7.7, Ne3, 90-107



Hedrih (Stevanovi¢) K., Simonovi¢ J., (2010), “Models of Hybrid Multi-Plates Systems Dynamics”, The International Conference-
Mechanical Engineering in XXI Century, Nis$, Serbia, 25-26 September 2010, Proceedings, pp.17-20.

Hedrih (Stevanovi¢) K., Simonovi¢ J. D. , (2010), Non-linear dynamics of the sandwich double circular plate system, Int. J. Non-
Linear Mech, Volume 45, Issue 9, November 2010, pp. 902-918, ISSN: 0218-1274.

Hedrih (Stevanovi¢) K R. and Simonovi¢ J., (2011), Energies of the dynamics in a double circular plate non-linear system, #262;
INTERNATIONAL JOURNAL OF BIFURCATION AND CHAOS, wvol. 21, No. 10, (pp 1-19, 2011) pp. 2993-3011. DOI:
10.1142/S0218127411030301

Models of coupled deformable bodies in published references after 2009.

Hedrih (Stevanovi¢) K., Simonovi¢ J., (2010), “Models of Hybrid Multi-Plates Systems Dynamics”, The International Conference-
Mechanical Engineering in XXI Century, Nis$, Serbia, 25-26 September 2010, Proceedings, pp.17-20.

Hedrih (Stevanovi¢) K., Simonovi¢ J. D. , (2010), Non-linear dynamics of the sandwich double circular plate system, Int. J. Non-
Linear Mech, Volume 45, Issue 9, November 2010, pp. 902-918, ISSN: 0218-1274.

Hedrih (Stevanovi¢) K R. and Simonovi¢ J., (2011), Energies of the dynamics in a double circular plate non-linear system, #262;
INTERNATIONAL JOURNAL OF BIFURCATION AND CHAOS, wvol. 21, No. 10, (pp 1-19, 2011) pp. 2993-3011. DOI:
10.1142/S0218127411030301

From this field, she also held a large number of plenary lectures, lectures by invitation or
section introductory, as well as press releases at prestigious international scientific conferences
and USA, Poland, China, Ukraine, Greece, Australia, Romania, Japan, India, Russia.

For example, a plenary lecture titled: LINEAR AND NONLINEAR DYANAMICS OF
HYBRID SYSTEM, held at the Fourth Serbian (29th Yu) Congress on Theoretical and Applied
Mechanics, Vrnjacka Banja, Serbia, 4-7 June 2013.
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10* Katica (Stevanovi¢) Hedrih contributed to the theory of elasticity and mechanics of
fracture and damage, publishing several papers and a university publication, which, besides,
Dictionary of words from mechanics of fracture and damage, contains mathematical
theory. Coauthored with D. Jovanovic, then an assistant and doctorate, worked on the
terminology of mechanics of damage and fracture with the aim of establishing the appropriate
scientific terminology in the field of mechanics of damage and breakage, which at the time was
not built in Serbia. Thus, this university publication, published in 2005 under the co-authorship
of Katica (Stevanovi¢) Hedrih and Dragan Jovanovi¢, is worthwhile, although the right
pioneering work of terminology in this field in Serbia.

In the field of Theory of elasticity, viscoelasticity and stresses of piezoelectric materials,
Katica (Stevanovic) Hedrih contributed to the study of the state of stress and state of deformation
in stressed board with contours, which limit the surfaces in the form of a multiply connected
domain and the application of the complex variable and conformal mapping function as
experimental photoelastic methods. In this research, new researchers have been introduced,
resulting in a series of published works, as well as three magister of sciences theses and two
doctorates. Under her mentorship, three magister of sciences theses (D. Jovanovic, Lj. Peric, Sn.
Mitic) and two doctorates (D. Jovanovic, Lj. Peric) were defended. With these results, the
following new work should be highlighted among the published co-author papers with the
mentioned magister of sciences and Doctoral disertations, papers in journals and collections:



Hedrih, K. R. (Stevanovi¢) and Paunovi¢, S.: Photoelaticity and Its Application to Structural
Analysis. A Review Based on Professor Vlatko Bréi¢ Achievements., Journal of the Serbian Society
for Computational Mechanics 12 (1), 144-168 (2018). DOI: 10.24874/jsscm.2018.12.01.10
http://www.sscm.kg.ac.rs/jsscm/index.php/volume-12-number-1-2018

Katica R. (Stevanovi¢) Hedrih, M easur ements of Dynamical System I ntegrity and Fracture

M echanics, Chapter on book Fracture of Nano and Engineering Materials and Structures, 2007, pp
793-794. Editors: E. E. Gdoutos , DOI: 10.1007/1-4020-4972-2_392, Springer, ISBN: 978-1-4020-
4971-2 (Print) 978-1-4020-4972-9 (Online)
http://springerlink.com/content/1t43852825727u44/?p=af7754855fef4487bf3c169778ad50e0&pi

At the invitation of Professor E. E. Gdoutos, the president of the ESIS,
organized a mini-symposium "I ntegrity of Dynamical Systems" with a focus on
fracture mechanics and materials, and within the European Conference on
Fracture Mechanics. European Conference on Fracture - ECF 16 2006,
Alexandr opoulos, Greece.
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11* Katica (Stevanovi¢) Hedrih has determined the angular velocities and velocities of

the dilation of the base vectors of the tangent space of the vectors of the position of the
kinetic material point in the functional space of the curvilinear coordinates, and made the
application of them in 8 specific curvilinear coordinate systems. The results were published with
more papers. In the extension, the choice of a number of these radives is:

1.

Hedrih (Stevanovi¢) R. Katica , (2010), Visibility or appearance of nonlinearity, Tensor, N.S. Vol. 72, No. 1
(2010), pp. 14-33, #3. Tensor Society, Chigasaki, Japan, ISSN 0040-3504.

Hedrih (Stevanovié) K., The Dissipation Function of a Nonconservative System of Mass Particles, Tensor,
N.S.,Vol.63, N0.2(2002), pp.176-186. Tensor Society, Japan.

Hedrih (Stevanovi¢) K., (2011), Angular velocities of the basic vectors of the position vectors of a
rheonomic system and tangent space extension, (Plenary Lecture), Book of Abstracts, CCMECH-7, 7"
INTERNATIONAL SYMPOSIUM ON CLASSICAL AND CELESTIAL MECHANICS (CCMECH’2011), October 23 —
28, 2011, The Russian Academy of Sciences, A. A. Dorodnicyn Computing Centre of RAS, Moscow State
University, Moscow State Aviation Institute, and Collegium Mazovia in Siedlce (Poland) pp. 35-39. ISBN
978-83-63169-08-4.

Hedrih (Stevanovi¢) K., (2011), Tangent space extension of the position vectors of a discrete rheonomic
mechanical system, Professor N. R. Sen Memorial Lecture — Invited Lecture, Abstracts of International
Conference on Recent Advances in Mathematical Sciences and Applications (ICRAMSA-2011),
December 09-11, 2011, pp. 23-25.

Hedrih (Stevanovic) K.,, (2011), TANGENT SPACES OF POSITION VECTORS AND ANGULAR VELOCITIES OF
THEIR BASIC VECTORS IN DIFFERENT COORDINATE SYSTEMS, Proceedings of Abstracts IconSSm 2011, The
Third Serbian (28" Yu) Congress on Theoretical and Applied Mechanics, Vlasina lake, Serbia, 5-8 July 2011.



M2-07, pp. 313.1SBN 978-86-909973-2-9. COBIS.SR —ID 184663052.

6. Hedrih (Stevanovi¢) K., (2011), TANGENT SPACES OF POSITION VECTORS AND ANGULAR VELOCITIES OF
THEIR BASIC VECTORS IN DIFFERENT COORDINATE SYSTEMS, Proceedings of Full Papers, IconSSm 2011,
The Third Serbian (28" Yu) Congress on Theoretical and Applied Mechanics, Vlasina lake, Serbia, 5-8 July
2011. M2-07, M1-07, pp. 1181-1193. ISBN 978-86-909973-3-6, COBISS:SR-ID 187662860.

7. Hedrih (Stevanovi¢) K., (2012), Tangent space extension of the position vectors of a discrete rheonomic
mechanical system, Professor N. R. Sen Memorial Lecture, Bulletin of the Calcutta Mathematical Society
Volume 104, No.2(2012) pp. 81-102. Bull.Cal.Math. 104 (2) 81-102 (2012).

8. Hedrih (Stevanovic) K., (2014), Angular velocityand intensity under change of basic vectors of position
vector of tangent space of a meterial system kinetic point —Consideration of the difference betwenn linear
and nonlinear transformations, 7o memory of academician Viadimir Metodievich Matrosov (May 8, 1932-April
17,2011) President of Academy of nonlinear Sciences. Tensor, Vol. 75, No. 1 pp. 71-93. Tensor Society (Tokyo),
c/o Kawaguchi Inst. of Math. Soc. , Japan.
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12* Katica (Stevanovic¢) Hedrich prepared the manuscript of a new scientific
monograph entitled Elements of Mathematical Phenomenology and
Phenomenological Mappings: Theory and Applications, p. 400 and searches for a
publisher.

The manuscript contains author's original novel scientific results inspired
by the eponymous part of Mihailo Petrivi¢. All ideas have been realized and
published in different journals or different Proceedings of papers.
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13* Katica (Stevanovi¢) Hedrih has contributed to the study of the dynamics of tennis
players and the system of tennis rackets, and these results are presented in works published in the
journal:

Hedrih (Stevanovic) R. Katica and lvancevic¢ Tijana, (2011), Rigorous Kinetic Analysis of the
Racket Flick-Motion in Tennis for Generating Topspin and Backspin, Volume 20 Issue 2 (International

Journal of Mathematics, Game Theory and Algebra)
https://www.novapublishers.com/catalog/product _info.php?products id=22625
https://www.novapublishers.com/catalog/product info.php?products id=23060

and as chapters of monographs by Nova Science Publishers, Inc. in Australia:

Chapter 5 In: Horizonsin World Physics — Volume 276 | SBN 978-1-61324-654-2, Editor: Albert Reimer 2011
Nova Science Publishers, Inc.

Katica (Stevanovi¢) Hedrih, Tijana T. lvancevic, Rigorous Kinetic Analysis of the Racket Flick-Motion in
Tennis for Generating Topspin and Backspin, Horizons in World Physics. Volume 276, Editors: Albert Reimer,
Nova Publishers, pp. 167-192.



and in edition:

Citech Research IP Pty Ltd., Adelaide, Australia:
Chapter 6, Book Title: Mathematics, Game Theory and Algebra Compendium. Volume 3

Katica (Stevanovi¢) Hedrih, Tijana T. Ivancevic, Rigorous Kinetic Analysis of the Racket Flick-
Motion in Tennis for Generating Topspin and Backspin, Chapter in Book, Editors: Jacob H. Mathias,
Book Title: Mathematics, Game Theory and Algebra Compendium. VVolume 3
https://www.novapublishers.com/catalog/product info.php?products_id=37092&0sCsid=02eade36e8eb4
bc2195776adb5477c03
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14* Katica (Stevanovi¢) Hedrih took part in research in the field of biomechanics as one
of the co-authors in the mathematical description of the dynamics of biological oscillators,
among them models of oscillation of DNA helicodyne chains, oscillatory models of the mouse
pelucid zone, and models of the mitotic spindle with two recomendation centers. The main
researcher and author of the design of the mechanical oscillatory model of the DNA chain, the
mechanical oscillatory model of the mouse pelucid zone before and after fertilization, as a
mechanical oscillatory model of the mitotic spindle with elastic, viscoelastic and fractional type
properties is Andelka Hedrih, who published a series of papers with his official mentors of
Doctorate. From these research on the subject from the project ON174001, one doctorate
(A.Hedrih), successfully defended in 2017, came from. Among these co-author's works, in which
Katica (Stevanovic) Hedrih, co-author, we quote the following:

Hedrih Andjelka, Hedrih(Stevanovvi¢) Katica, Modeling Double DNA Helix Main Chains of the
Free and Forced Fractional Order Vibrations, Chapter in Book Advanced topics on modeling, system
stability and control applications of fractional calculus, Editor M. Lazarevi¢, (2013), pp. 137-175- and
Appendix pp. 184-192. WORLD SCIENTIFIC PUBLISHING COMPANY PTE LTD
http://dk.doi.org/10.1142/S0219455413400075




A.Hedrih, K.(Stevanovic) Hedrih, B. Bugarski. Oscillatory Spherical net model of Mouse
Zona Pellucida. Journal of Applied Mathematics and bioinformatics. 2013, vol.3, no.4, 225-268.
ISSN: 1792-6602 (print), 1792-6939 (online) Scienpress Ltd, 2013.
http://www.scienpress.com/journal _focus.asp?main_id=57&Sub _id=I1V

Andjelka Hedrih, Katica (Stevanovi¢) Hedrihl, KINETIC ENERGY OF DYADS OF SISTER
CHROMATIDS IN A BIOMECHANICAL OSCILLATORY MODEL OF THE MITOTIC SPINDLE, RAD
Conference Proceedings, vol. 3, pp. 225-230, 2018; ISSN 2466-4626 (online) | DOI: 10.21175/RadProc.2018.47.
www.rad-proceedings.org

Katica (Stevanovi¢) Hedrih1, Andjelka Hedrih, (2010), Eigen M odes Of The Double Dna Chain
Helix Vibrations, JOURNAL OF THEORETICAL AND APPLIED MECHANICS, (2010),
vol. 48 br. 1, str. 219-231; ISSN 1429-2955; http://www.ptmts.org.pl
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15* Katica (Stevanovi¢) Hedrih has done a number of scientific and research works and
biobibliography of Serbian scientists, among them four published biobibliographies of scientists
in the field of mechanics for the edition of the SASA "Life and work of Serbian scientists'. She
did the fifth biobibliography on Professor Vlatko Br¢i¢ in co-operation with Stanko Brci¢, and
she submitted her review in 2018 and is still on the review.



Edition SASA: Livesand Work of Serbian Scientists, Edited by Academician Milgje Sari¢, Edition of Serbian
Academy of Sciences and Arts, Beograd. Biographies and Bibliographies. Committee for the Research into the lives
and Vork of the Scientistts of Serbian Origin (In Serbian with Abstract in English).

in Volume 1.

* Hedrih (Stevanovic¢), K.

Axanemux Jbyoomup Kiepuh (1844-1910), bruobuinorpaduja, nornaeibe y Kibu3u: JKUBOT U SO CPIICKHUX
Hay4HHKa, ypeaHUK akaneMuk Mmioje Capuh, Cpricka Akanemuja Hayka 1 YMeTHocTH, bruorpaduje n
o6ubmuorpacdwuje, kmwura U, , crp. 129-179, beorpan 1996. CAHY beorpan.

(Academician Ljubomir Kleri¢ (1844-1910), Bio-bibliography, Chapter in book: Lives and work of the Serbian
Scientists, Edited by Academician Miloje Sari¢, Edition of Serbian Academy of Sciences and Arts, Beograd.
Biographies and Bibliographies. Committee for the Research into the lives and Vork of the Scientistts of Serbian
Origin. Book 1., pp. 129-179, Beograd 1996. (In Serbian with Abstract in English))

in Volume 1II.

* Hedrih (Stevanovic¢), K.

Pexrop Kocra Asnkosuh (1836-1909), Buobunuorpaduja, norsiasibe y Kisu3u: JKHBOT U 1€710 CPIICKUX HAyYHHKA,
ypenuuk akageMuk Musoje Capuh, Cpricka AkaneMuja Hayka 1 YMeTHocTH, buorpaduje n 6ubnuorpaduje, Kisura
NN, , crp. 33-71, beorpan 1998. CAHY beorpan.

(Rektor Kosta Alkovi¢ (1836-1909), Bio-bibliography, Chapter in book: Lives and work of the Serbian Scientists,
Edited by Academician Miloje Sari¢, Edition of Serbian Academy of Sciences and Arts, Beograd. Biographies and
Bibliographies. Committee for the Research into the lives and Work of the Scientistts of Serbian Origin. Book Il1.,
pp. 33-71, Beograd 1998. (In Serbian with Abstract in English))

in Volume VI.

* Katica (Stevanovi¢) Hedrih,

Axanemuk Tatomup I1. Augjenuh (1903-1993), buobuinorpaduja, mornaese y Kibnu3u: KUBOT | €70 CPIICKUX
Hay4HHKa, ypeaHUK akaneMuk Mmioje Capuh, Cpricka Akanemuja Hayka 1 YMeTHocTH, bruorpaduje n
o6ubnmorpadwuje, kmura BU, crp. 435-485, Beorpan 2000.

(Academician Tatomir P. Andjeli¢ (1903-1993), Bio-bibliography, Chapter in book: Lives and work of the Serbian
Scientists, Edited by Academician Miloje Sari¢, Edition of Serbian Academy of Sciences and Arts, Beograd.
Biographies and Bibliographies. Committee for the Research into the lives and Work of the Scientistts of Serbian
Origin. Book V1., pp. 435-485, Beograd 2000. (In Serbian with Abstract in English)).

in Volume X.

* Katica (Stevanovi¢) Hedrih i Milovan Studovi¢

Ipodecop Hanmino I1. Pamkosuh (1910-1985), Buobunuorpaduja, nornasbe y KiH3H: JKUBOT U AENO CPIICKHX
HaydHHKa, ypemHWK akagemMuk Mwmoje Capuh, Cprcka Axazemuja Hayka W YMeTHoctH, buorpaduje u



oubnmnorpaduje, KEbHTa nux, cTp., Beorpan 2003. (To armrmeap)
(Professor Danilo P. Raskovi¢ (1910-1985), Bio-bibliography, Chapter in book: Lives and work of the Serbian
Scientists, Edited by Academician Vladan Djordjevi¢, Edition of Serbian Academy of Sciences and Arts, Beograd.
Biographies and Bibliographies. Committee for the Research into the lives and Work of the Scientistts of Serbian
Origin. Book 1X., pp. 239-270, Beograd 2003.-to appear, (In Serbian with Abstract in English)).

Suplememt Book in English

Lives and Work of the Serbian Scientists, Volume I-X, Book of Abstracts, 2007p. 458,,Edited by Academician
Vladan Djordjevi¢, Dragomir Vitorovic and Dragoslav Marinkovic, Edition of Serbian Academy of Sciences and
Arts, Beograd. Biographies and Bibliographies. Committee for the Research into the lives and Work of the
Scientistts of Serbian Origin:

Hedrih (Stevanovi¢), K., Akademik Ljubomir Kleri¢ (1844-1910), pp. 125-128.

Hedrih (Stevanovi¢), K. , Rektor Kosta Alkovi¢ (1836-1909), pp.3-4.

Katica (Stevanovi¢) Hedrih, Akademik Tatomir P. Andjeli¢ (1903-1993,),pp.9-12.

Katica (Stevanovi¢) Hedrih i Milovan Studovi¢, Profesor Danilo P. RaSkovi¢ (1910-1985),pp. 303-306.

Katica (Stevanovi¢) Hedrich published a single address-word about Mihailo Petrovi¢ in
the monograph "Legends of the Belgrade University" of the Univesity Library "Svetozar
Markovi¢” in Belgrade and one in the publication of the Serbian Academy of Sciences and
Rectorate of the University of Belgrade " Serbian Mathematicians'. One article about the
patents of Mihailo Petrovi¢, mathematician, was written for the Catalog of the exhibition in the
Gallery of the Serbian Academy of Sciences and Arts, which is dedicated to the Jubilee for the
150th anniversary of the birth of the founder of the Serbian School of Mathematics Mihailo
Petrovi¢. For the monograph on Mihailo Petrovic, published by the Serbian Academy of
Sciences and Arts on the occasion of the same anniversary, she wrote an article titled:
"M echanics and Engineering in Mihailo Petrovic'swork".

She published more than a dozen articles on Serbian and International scientists, such as
Euler, Lyapunov, Sofia Kovalyevska, Pushkin and others.



Katica (Stevanovic¢) Hedrich held a large number of studies in history and philosophy of
science and thus made a significant contribution not only to the promotion of the edition of
SASA Life and Work of Serbian Scientists, writing a number of biobibliography for the first
published issue of this series on Serbian scientists in the field of mechanics: Lj . Kleri¢,
K.Alkovi¢, T. Andjeli¢, D. Raskovi¢ and Vlatko Br¢i¢, but also the promotion of Serbian science
through a series of lectures at Ml SANU Seminars, SANU Gallery, M3, Ilija Kolarac Foundation
etc.
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16 * Katica (Stevanovi¢) Hedrich continued the scientific activities of Professor Danilo
P. Raskovi¢ on the founding of the postgraduate magister of sciences programs, and
perfected the programs of the Nonlinear Oscillation and Elastodynamics courses and
introduced courses Theory of Dynamic Systems and Synchronization of Dynamic Systems
into plans at the postgraduate magister of sciences studies in Technical Mechanics. It contributed
to the transfer of knowledge in the field of nonlinear dynamics, which was the basis for
introducing new research from nonlinear deterministic and stochastic processes in dynamic
systems (period 1976-2004). She has entered into this field of research of several researchers,
younger colleagues, and young associates. This knowledge and results were the basis for further
research of her associates, resulting in a number of magisters of sciences tgesis and doctoral
dissertations, which were successfully defended, so that now at the Faculty of Mechanical
Engineering in NiS at the Department of Mechanics, whose head was more than twenty years and
there is a group of competent researchers in the field.

Katica (Stevanovi¢) Hedrich introduced the contents of the theory of random
oscillations in the teaching of postgraduate studies not only of mechanics, but also of the
direction of constructive and production engineering at the Faculty of Mechanical Engineering in
NiS. She underlined the research in this field from which two Ph.D. in mechanics (P. Kozi¢ and
R. Pavlovic), as well as some other applied fields of mechanical engineering, emerged. Another
generation of Doctors of Science, under the mentorship of researchers who received a Ph.D.
under the mentorship of Katica (Stevanovic) Hedrich, also reported. (P.Kozoce is oficiel mentor
doctorate G. Janevski, V. Stojanovic, I. Pavlovic and D. Karlicic).



Hedrih (Stevanovié) , Katica, IZABRANA POGLAVLJA TEORIJE NELINEARNIH OSCILACIJA,
Univerzitet u Nisu, (Ni$, 1975) ; http://elibrary.matf.bg.ac.rs/
http://elibrary.matf.bg.ac.rs/handle/123456789/3767

OSNOVI TEORIJE
NELINEARNIH

OSCILACIJA

MR.KATICA R.STEVANOVIC
N I §
1973

Hedrih (Stevanovié¢) , Katica, OSNOVI TEORIJE NELINEARNIH OSCILACIA, Preprint 20 primeraka,

Nis, 1973. sada dostupno u PDF-u, na linkovima http://elibrary.matf.bg.ac.rs/
http://elibrary.matf.bg.ac.rs/handle/123456789/3768
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Katica (Stevanovi¢) Hedrih wrote two publications for postgraduate magister of science
studies in the field of non-linear oscillations, which were available to the students of all
postgraduare studies. These two publications were the first publications from non-linear
oscillations, which were written in Serbian, intended for students of postgraduate, magister of
sciences  studies in  technical  mechanics, as well as other  profiles.
Bearing in mind the results of work and management at the postgraduate studies of Katica
(Stevanovi¢) Hedrih at the Faculty of Mechanical Engineering in NiS, as well as on the
implementation and management of a series of scientific and research projects with teams of
young researchers in the period 1976-2009 at the Faculty of mechanical engineering in Nis, as
well as the period 1996-2019 at the Mathematical Institute of the Serbian Academy of Sciences
and Arts, as well as mentorship of magister of sciences and doctoral dissertations, and also to
form the second generation of doctoral students, it is almost impossible to establish at the Faculty
of Mechanical Engineering NiS, School of Nonlinear Oscillations and elastodynamics within
which the magister of sciences degree and doctorate increasing number of postgraduates
graduate and doctoral students in two generations, and after its departure from the MFN her PhD
from the continuing education of the new third generation of doctoral students. At the time of
departure (2009 year) from the Faculty of Mechanical Engineering in NiS, only on the Chair for
Mechanics, there were five members of the Chair, who did their magister of sciences theses, as
four of their doctoral dissertations, under the mentorship of Katica (Stevanovi¢) Hedrih, not
calculating her mentoring of magister of sciences and PhD students at the Faculty of Mechanical
Engineering in Nis.

khkkkkhkkhkhkkhkhkhkhkhkhhhkhkhhhkhkhkhkhkhkhhhkhkhhhkhkhkhdhkhkhhkhkhkhhhkhkhkkkhkhhkkhkkkkk*x

17 * Katica (Stevanovi¢) Hedrich has realized cooperation with scientists from Ukraine,
Japan, Poland, Russia, Italy, Portugal, Turkey, Greece, Romania, America, Brazil through
participation and organization of regular scientific meetings and seminars in the country and
abroad. She was the organizer: two congresses of the Yugoslav Society for Mechanics 1995 and
1997; series of minisympositions of Nonlinear dynamics at the Mechanics Congress of the
Serbian Society of Mechanics; a series of international symposia of nonlinear mechanics and
dynamics at the Faculty of Mechanical Engineering of the University of NiS in the period 1991-
2003; one international Symposium on nonlinear dynamics of the Serbian Scientific Society; 9
one-day missions of the ON174001 Project in Ml SASA,; The series of special scientific Mini-
Symposia-events at European and world congresses: WCNA Orlando 2004, ESMC Lisbon
2009, Nonlinear Dynamics Shanghai 2006, EFM Alexandroupolis 2006, APM Saint
Petersburg 2007, CASTR Sedlice 2013, 2015, 2017 and 2019, ICDVC Hangzhou 2010 and
others. In the period from 1976 to 2004, she supervised Scientific Seminar Theoretical and
Applied M echanicsat MFN, and from 2004 to the present Seminar of Nonlinear Dynamics,
as well as Seminar Mechanics of Machines and Mechanisms - M odels and M athematical
Methodsat M1 SASA.
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18* Katica (Stevanovi¢) Hedrih in her autobiographical review from 2013, entitled:

Katica R. (Stevanovic) Hedrih, (2013), ADVANCES IN CLASSICAL AND ANALYTICAL
MECHANICS: A REVIEWS OF AUTHORS RESULTS, Theoret.Appl.Mech. TEOPM7, Vol.40,

No.2, pp.293-383, Belgrade 2013 _

http://www.ssm.org.rs/WebTAM/ private/VOL40 2/pdf format/TAM%2040-2%2019-Katica H.pdf
doi: 10.2298/TAM1302293H Math.Subj.Class.: 70-02; 70E55; 70F40; 70G10;

70G45; 70J50; 70K50; 70K28; 44A05; 45J05; 45K05; 45L.05; 45M05;34A38.

According to: Tib Journal Abbreviations (C) Mathematical Reviews, the abbreviation TEOPM7
stands for TEORIJSKA | PRIMENJENA MEHANIKA.

gave a presentation of a number of their original scientific achievements reached by 2012. In a
Plenary lecture held in 2013 at the Congress of Mechanics of the Serbian Society of Mechanics,
it supplemented the presentation of new results, under the following Title:

Hedrih (Stevanovi¢) K., (2013), Linear and nonlinear dynamics of hybrid systems,
invited Plenary Lecture, Proceedings of 4th International Congress of Serbian Society of
Mechanics, 4-7th June 2013Vrnjacka Banja, Serbia, Editors: Stevan Maksimovi¢, Tomislav Igic,
NataSa TriSovi¢. —Belgrade: Serbian Society of Mechanics, 2013 (Bograd: Beotele Prom), P-04,
pp. 43-58. ISBN 978-86-909973-5-0.
http://www.ssm.org.rs/Congress2013/authors.html

For details on the achieved scientific results shown in these overview papers, we direct the reader
to the contents of the same.
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Some achieved professional and scientific results using theoretical knowledge

Katice R. (Stevanovic) Hedrich

This is a supplement with a motive to send information on the results of applying
theoretical knowledge of Theoretical and applied mechanics and nonlinear dynamics of Katica
(Stevanovic) Hedrih, prior to her scientific achievements in classical mechanics and nonlinear
dynamics, which are applicable or have already been applied in production, which, in her half
a century of long commitment to scientific work, applied and implemented in the application, in
addition to those highly theoretical in classical mechanics and nonlinear dynamics.

Here is a selection of papers from the application of knowledge and results of Katica
(Stevanovic) Hedrih in industry:

1 * For several years, she worked as an external associate in the program for the design of
piezo-ceramic transducers (ultra-sound oscillation oscillators) produced by Electronic Industry
in NiS. They were used as ultrasonic oscillators for the degreasing of machine parts produced by
processing under a jet of oil, then for the homogenization of alloys made up of a number of
components in the food industry (wine treated for ten minutes with ultrasound oscillation tastes
like a wine of ten years old). She collaborated with two electronics magister of sciences, mr M.
Proki¢ and mr Dragan Sarkovié and with them there are several published works in domestic
publications in this field.

From the study and interest in the properties of piezoceramics, as well as on the stress
and strain state under various mechanical or electrical loads, mentoring of magister of sciences
and doctoral dissertation, today, Dr. Ljubisa Peri¢, and several published works in domestic and
foreign journals.

This scientific competence, Katica (Stevanovi¢) Hedrih, was the motive for being a
member of the commission for the defense of the doctoral dissertation, today, Dr Dragan
Manci¢, vice-dean of the Faculty of Electronic Engineering in Ni$, who did the doctorate under
the mentorship of professor Milan Radmanovi¢

Further work in this field leads to the publication of co-authorial work on ultrasonic
fluid dispersion with Dr Dragan Sarkovi¢ and physicist Professor Vukota Babovi¢ from the
Physics at the Faculty of Science in Kragujevac. The paper was published in one of the leading
Elsevier journals (categories M21a) and with the following biblical data:

Hedrih (Stevanovic) Katica R Babovic Vukota M Sarkovic Dragan, An auxiliary size
distribution model for the ultrasonically produced water droplets (Article),



EXPERIMENTAL THERMAL AND FLUID SCIENCE, (2006), vol. 30 br. 6, str. 559-564
(Elsevier, xareropuja uacomnuca -M21a) http://www.elsevier.com/locate/etfs
ISSN 0894-1777 M21=8 IF= 0.894

Further research, mr Dragan Sakovi¢, disserted under the mentorship of Professor
Vukota Babovi¢, who defended it in the field of physics at the Faculty of Science and
Mathematics in Kragujevac, and before the commission where Katica (Stevanovi¢) Hedrih was a
member and the president.

kkkkhkkkkkkk*k

2 * Katica (Stevanovi¢) Hedrih has been designing, calculating and examining the
statics, stability and dynamics of grid pillars of height 16 and 32 meters with a group of
mechanical engineers in Elektronic industry Ni$ and assistants of the Department of Mechanics
MEFN. Pillars were manufactured in EI Ni$, as suports of radio antennas for the Yugoslav
embassies in the African countries.

kkkkhkkkkkkk*k

3 * As the project leader, Katica (Stevanovi¢) Hedrih together with the researcher, at
that time assistant Miomir Prascevi¢, today a full professor and the dean of the Faculty of
Enviromental Protection at the University of Nis, experimentally examined the stability and
dynamics of the bearings and shafts of the centrifugal pump in the Factory of pumps
Jastrebac, and gave recommendations for achieving the stability of the operation of the tested
centrifugal pump, as well as the entire aggregate in which the pump was built. A number of

papers on this topic were published.
*hkkkkkkhkkkk

4 * The design and calculation of the bodywork of a special purpose vehicle, Professor Katica

(Stevanovic¢) Hedrih, was realized, co-ordinated with the team of assistant assistants.
*kkkhkkkkkkhkk

5 * Design and budget of the buffers, to the shock effect, as well as the experiment
itself, to trap the locomotive with the composition, in the case of an extended stopping road
larger than projected at the Railway Station in Belgrade, as well as other railway stations,
which are not passing, Katica (Stevanovic) Hedrich realized with a group of engineers from the
Railway. Theoretical knowledge of Katica (Stevanovi¢) Hedrih from the theory of collision was
applied.



Scientific Consulates (Selection)

Katica (Stevanovic¢) Hedrih was a consultant in the drafting of Doctoral Dissertations,
Zoran Micki¢ and mr. Randjel Bogdanovi¢, in theoretical and experimental work, from the
bottom of the dynamics of railway vehicles, both doctoral theses were defended in front of the
commissions she was a member of.

khkkkkkkkkkk

Katica (Stevanovi¢) Hedrih were also a consultant, at the invitation of the mentor
professor Milan Nedeljkovi¢, in the preparation of the Doctoral Dissertation from the dynamics
of the toothed power transmissions, Vera Nikoli¢-Stanojevié, later professor of the Faculty of
Mechanical Engineering in Kragujevac, and professor emeritus of the State University in Novi
Pazar, defended before the commissions whose member shi was a member.

kkkkhkkkkkkk*k

Katica (Stevanovic) Hedrih were also a consultant, at the invitation of the mentor of
Professor Dragutin Debeljkovi¢, in the final drafting of the doctoral dissertation, Mr. Btank
Djedovi¢, from the General Staff of the Army of Serbia, who worked automatic control of
missiles on mobile combat vehicles, defended before the commissions she was a member of.

kkkkkkkkkk*%x

Katica (Stevanovi¢) Hedrih, as an young university teacher, was also a consultant, at
the invitation of the mentor of Professor Vlatko Brci¢, in the preparation of the doctoral
dissertation, Mr. Novak Spasojevi¢, later a full professor at the Faculty of Civil Engineering in
NiS, who worked in the field of oscillations and dynamics of bridges.

and so on, another approximatelly 30.
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Katica (Stevanovi¢) Hedrih, as a competent scientist, has arranged a number of scientific
publications, as a guest editor. The contributions of some of these published scientific journals
and monographs are shown in the attachment.
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Karuna (CreBanoBuh) Xeapux, rlaBHA M OJrOBOPHH ypeIHUK yacomuca Facta Universitatisy
OCHHBamy M 3a BpeMe TOT MaHjaTa mokpenyina je 11 moBux cepuja onx 13 koimko ce naHac
nyonukyje y GopMu caMOCTaTHUX yacomuca. 3a BpeMe TOr MaHjara cBUX 13 cepuja YMHMUIIO je
JEIVHCTBEH MYATHIUCHMIUIMHAPHU dYacomuc YHuBep3utera y Humy. IlpBe aBe cepuje cy
MOKpPEHyTe Y BpeMe MaHJiaTa caja, akajaeMuka ['pagumupa MusoBaHosuha.




Y npoaykerky je AaT mpHKa3 Kopuua jeaHor Opoja uyacomuca y kojuma je Karmma
(CreBanoBuh) Xeapux, nyd,imkoBasa cBoje paaoBe.
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