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Abstract. Jovan Simovljevi¢ (1929-2007) was Professor at the University of Belgrade, at the Astronomy
Department of the Faculty of Mathematics. Prof. Simovljevi¢ belongs to the closest circle of distinguished
Serbian astronomers. He gave a significant improvement in the theoretical computational methods for the
complicated calculations of ephemerides for the Solar-System bodies.. In the sixties of the last century he
introduced at the Belgrade University a new subject of Theoretical Astronomy. To this subject he wrote textbook
Fundaments of Theoretical Astronomy (Ocnosu meopujcke acmponomuje). The digitized version of this book is
available in the Virtual library of the National Digitisation Centre (http://elib.matf.bg.ac.yu:8080/virlib). In this
article the author also writes about other works of Prof. Simovljevi¢: PhD thesis, collected scientific papers and
coauthor booklet Total Solar Eclipse of February 15, 1961 (Ilomnyno nompauerwe Cynya, 15. gpeopyap 196). All
these works are also available at the Virtual Library.
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Introduction

In this article collected works of Jovan Simovljevié, a distinguished Serbian astronomer from
the second half of the XX century, are presented. All the works have been digitized and are
available at the Virtual Library of the National Digitisation Centre
(http://elib.matf.bg.ac.yu:8080/virlib). In addition, his biography is also shortly presented.

Biography of Professor Simovljevié¢

Prof. Dr Jovan Simovljevi¢ was born on July 26, 1929 at Sid. His father’s name is Lazar and
his mother’s name is Danica, née Kovjani¢. His primary-school education took place in
Zemun and Novi Sad, that in the secondary school (gymnasium) in Novi Sad where he took
degree in 1948. In that same year he enrolled at the Group of Astronomy of the Belgrade
Faculty of Sciences from which he took degree in 1952. In 1954 he obtained a teacher’s
position at a secondary school and at the same time joined the Department of Mechanics and
Astronomy of the Faculty of Sciences. In 1956 he became assistant at the same Department.
During the school year of 1961/1962 he spent three months in Warsaw working under the
supervision of Prof. Felician Kempinski. He obtained his PhD in 1963 at the Faculty of
Sciences in Belgrade, the title is A Generalization of Vector Elements for the Keplerian
Motion( ['enepanuzayuja eexmopckux enemenama Kenneposa kpemara). He became
assistant-professor at the same Faculty in 1964, the subject was Theoretical Astronomy
(Teopujcka acmponomuja); associate professor he became in 1971 and full professor in 1980.
He was retired on January 1, 1995.

Professor Simovljevi¢ was our astronomer of high reputation and an excellent teacher.
His research field concerned the classical theory of planetary motion, especially the motion of
minor planets and comets. He published many papers. He taught Theoretical Astronomy to the
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university students of the fourth year. He was an
excellent teacher, he gave interesting presentations
systematically and introduced clearly new notions.
In an interesting and illustrative way he wrote the
university textbook Fundaments of Theoretical
Astronomy (OcHose meopujcke acmpoHomuje)
published by Gradjevinska knjiga, Belgrade 1977.
Many generations of astronomers learnt in this
textbook how to integrate the differential equations
of the Keplerian motion numerically, to calculate
the ephemerides for minor planets and comets, to
calculate the orbits of minor planets and comets,
calculation of corrections to orbits and
determination of special perturbations.

<« Professor Jovan Simovljevié

In addition to his engagement in the research and teaching Prof. Simovljevi¢ devoted a
lot of his time to other activities. He was a member of the Leadership, Council and Assembly
of the Faculty of Sciences, member in the Council of the Department of Mathematics,
Mechanics and Astronomy at the same Faculty, then member of the Council and Scientific
Council of the Astronomical Observatory in Belgrade and member in the Council of the
Seismological Institute of Serbia. He was the head of the Chair of Astronomy and Celestial
Mechanics at the Faculty of Sciences and a member of the International Astronomical Union.
He was also member of the Editorial Board and Publishing Council of journal Publications of
the Department of Astronomy published by the Astronomy Department of the Faculty of
Sciences. He is among the founders of Astronomical Society Ruder Boskovic.

In addition to all of this Prof. Simovljevi¢ was a nice intellectual with an ample
interest including except astronomy also many other fields. He possessed a knowledge of
encyclopaedic level, not only in astronomy, but also in mathematics, history and archeology.
He knew several foreign and ancient languages, Greek and Latin. He was especially keen in
the use of the Serbian language where he clearly preferred the Cyrillic letters. Prof.
Simovljevi¢ will be remembered in Serbian astronomy as a beloved teacher who gave a
significant contribution to the development of our astronomy in every respect, scientific,
technical and pedagogical.

Professor Simovljevi¢ and Astronomy Department

In the books Thirty Years of the Faculty of Sciences of the Belgrade University (Tpudecem
2oouna Ilpupoono-mamemamuuxoz gaxynmema Ynueepsumema y beocpady), published in
Belgrade in 1980, and Memory 125 Years of the Faculty of Mathematics (Cnomenuya 125
2oouna Mamemamuuxoe ¢hakyaimema), published in Belgrade in 1998, Simovljevi¢ gave a
short historical review concerning the development of astronomy among Serbs by 1977. It is
curious to note that these articles, each having about thirty pages, were written without a
single error. The period between 1978 and 1998 in the same Memory was treated by Prof.
Jelena Milogradov-Turin. There one finds many interesting data.

For the case of the period before 1947 we can learn that Kosta Alkovi¢ (1836—-1909),
who taught physics and mechanics at the Grand School, also presented astronomical topics to
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his students. One of them, Milan Nedeljkovi¢ (1857—1950), was the first to teach astronomy
and meteorology in the framework of the Chair of Astronomy and Meteorology founded
according to the Law of Amendments to the Statute of the Grand School from 1880. Milan
Nedeljkovi¢ is the founder of the first temporary Observatory for astronomy and meteorology
of the Grand School which started its activity in 1887 in Belgrade (its part Vracar). Porde
Stanojevi¢ (1858—1921), the first among Serbs who wrote scientific papers in astronomy, as
well as one of the first astronomical books Starry Sky of the independent Serbia (3se30ano
nebo nesasucne Cpouje) published in Belgrade in 1882, also taught at the Grand School, and
at the University afterwards. The University was founded in 1905 and in 1909 Dr Milutin
Milankovi¢ (1879-1958), who had worked as a civil engineer in Vienna, was invited to join
the Faculty of Philosophy to teach applied mathematics. He was the first to teach celestial
mechanics. Academician Milutin Milankovi¢ was a scientist of world reputation. A lot of
papers have been written about him. His collected works have been published (publisher
Zavod za izdavanje udzbenika Beograd, in 1997). After Milankovi¢ have been named a minor
planet, a Moon crater and a Mars crater. After Prof. Nedeljkovi¢ had been retired, Dr Vojislav
Miskovi¢ (1892-1976), who had spent some time in Nice working as an astronomer, was
invited in 1926 to teach astronomy. He taught astronomy in the framework of the newly
founded Chair of Theoretical and Practical Astronomy at the Faculty of Philosophy and was
the founder and Director of the new Astronomical Observatory in Belgrade (situated in
Zvezdara) for many years. With his advent the development of astronomy among Serbs
begins in the aspects of teaching and science.

The second period 1947-1977 was the period of thirty years of the Faculty of
Sciences. Prof. Simovljevi¢ contributed to the development of astronomy in this period.
Namely in 1947 the Faculty of Sciences was separated from that of Philosophy: astronomy
became the second group of subjects, the first was mathematics and the third physics. Soon
celestial mechanics and mechanics were separated from applied mathematics and the
Department of Mechanics and Astronomy was founded. At this department the first assistants
for mechanics and astronomy in 1954 became: Radmilo Pordevi¢, Jovan Simovljevi¢ and
Jovan Lazovi¢. So the first exercises in astronomical subjects were started under Simovljevic¢
who was assistant of Professor MiSkovi¢. Then at the Department of Mechanics and
Astronomy the lectures were presented by M. Milankovi¢, V. Miskovi¢, A. Bilimovi¢ and
T. Andeli¢.

The Department of Mechanics and Astronomy was split in 1962 in two departments:
that of astronomy and that of mechanics. Simovljevi¢ spent the rest of his career at the
Astronomy Department, till the retirement in 1995. At the Astronomy Department in addition
to Simovljevi¢ the lectures were given by the following persons: Jovan Lazovi¢, Zaharije
Brki¢, Ivan Atanasijevié¢, Branislav Sevarlié, Vasilije Oskanjan, Jelena Milogradov-Turin,
Mirjana Vukicéevi¢-Karabin, Dragutin Purovi¢ and during a short time Milivoje Raki¢. As
assistants at the Department during a longer or shorter time were engaged: Zlatko Catovié,
Milan Vuleti¢, Predrag PunoSevac, Jelena Petrovi¢, Katarina Kovac and Nikola Vitas. In 1994
the Faculty of Sciences ceased to exist, to be succeeded by several faculties, among them the
Faculty of Mathematics. At the Department of Astronomy of the Faculty of Mathematics
there are now (in 2008) two full professors (Trajko Angelov and Mike Kuzmanoski), three
associate professors (Stevo Segan, Nadezda Pejovi¢ and Olga Atanackovi¢), two assistant-
professors (Dejan Urosevi¢ and Andelka Kovacdevic) and three assistants (Dragana Ili¢, Bojan
Arbutina and DuSan Oni¢).

Unfortunately, The Department of Mechanics is from 2007 without both teaching staff
and students.
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To those who knew him more closely, especially to astronomers and specialists in
mechanics, Professor Simovljevi¢ was kind, straightforward and well-meaning. As far as
known to us, his life was silent and for a majority of colleagues the impression was a
reserved, modest and, at first glance, isolated person. Nevertheless, sometimes he reacted
emotively knowing to say rather strong words. The reasons for his strong reactions he knew to
forget quickly. The following sentence of his has been remembered. Once, in the eighties of
the XX century during the Session of the Scientific and Teaching Council of the Faculty of
Mathematics, one of the professors criticized all full professors which was, above all, directed
against mathematicians. For a reason, known to him only, Professor Simovljevi¢ asked to
speak saying just this: Let anyone, who thinks that I am lying, go with a burnt candle three
times around the Cathedral” (thus to ask penitence). A silence followed and Prof. Simovljevié¢
went out. At the Astronomy Department he was in the closest relationship with Jovan Lazovi¢
and among his companions were professors from the Mechanics Department. He had a close
contact till the very last day with Dragomir Simeunovi¢ - Pitagora who taught mathematics at
the Faculty of Mining and Geology and who was together with Simovljevi¢ in their student
days.

Jovan Simovljevi¢’s PhD Thesis

Jovan Simovljevi¢ in his PhD thesis A Generalization of the Vector Elements of the Keplerian
Motion (I'enepanusayuja eexmopckux enemenama Kenneposa kpemarsa) introduced the
notion of the vector element of the planetary motion, without regard to its geometric or
kinematical interpretation. The main analysis of this notion concerns the case of the perturbed
motion using the differential equations of the general osculating element. The author
examines the action of some components of the perturbational acceleration depending on the
desired form of the differential equation of the motion element. Through this in a unique way
one examines all vector elements used by that time and a procedure how to form the new ones
was demonstrated. These new elements can be more suitable for some purposes than the
already known ones in exceptional cases only. The supervisor of the thesis was Felician
Kempinski, a professor at the Warsaw Polytechnic. The thesis was defended in 1963 in
Belgrade at the Faculty of Sciences. At that time this thesis according to its size was the
smallest one at the University of Belgrade. Simovljevi¢’s PhD thesis has been digitised as part
of the project aimed at archiving all Serbian PhD theses with mathematical or astronomical
contents printed in the past.

The Scientific Activity of Prof. Simovljevié¢

Professor Simovljevi¢’s legacy contains reprints of his scientific papers published by 1980 in
the form of a book. The book has about 250 pages with 22 reprints ordered chronologically.
The list of these, as well as of other papers, is enclosed to this article. It is curious to note that,
except for the case of one paper, he is always the only author.

Jovan Simovljevi¢’s papers can be divided into three groups. The first group
comprises the papers devoted to the general questions of osculating elements in the planet
motion and the function of time. Simovljevi¢ gave a general way of presentation and their
properties by which he excluded the possibility of introducing new elements or parameters
which would seem as better than those already known in some applications, as had been the
case before. In the papers of this group Simovljevi¢ bore in mind the real applications of
theoretical astronomy, the solutions of particular problems being as good and as applicable as
possible, most frequently in the complicated calculations of special perturbations.
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Cuaunka 4. Cuma u .fu:;r: Ha nocMampaaumwmy dogosnu NOCAE 00AAMENOZ NOCAd U
usaanpedroz doxwcuamaja. Ty je u xafuya. Cuma je ca NOMOCHOM CPRCKOM WAJRAMOM,

wmao Je mada Ouaa pemyocm u rpaopocn.

Figure 1: The photograph with the caption is from journal “Vasiona” , No 2-3, 2005

The second group of Simovljevi¢’s papers is composed by those concerning various
questions in the problems of proximity among minor planets. Here an impetus was given by
numerous papers of J. P. Lazovi¢ and M. Kuzmanoski in this field. Simovljevi¢ examined in
details the perturbations produced by a small body at a short distance, but always remaining
within realistic limits containing the group of known minor planets and bearing in mind the
capabilities of observational techniques of that time concerning these celestial bodies. In his
last paper he also gave a new approach to the perturbation calculation for the case of the
proximities between minor planets.

The papers dealing with solar eclipses belong to the third group. This collection of
papers appears as a special monograph concerning the eclipse phenomenon for our territory
during the last thousand years. Such lists and commentaries concerning the central solar
eclipses containing the main data about them were formed long ago for many countries, in the
case of some of them as early as in the XIX century. Simovljevi¢ did this for our country in
the last century.

In what follows a short review concerning a few scientific papers written by Professor
Simovljevi¢ will be given.

Of interest is Paper No 5 in which the work of archeologist Emanuel Prochazka [8]
from Czechoslovakia concerning the dating is presented. Starting from this paper Simovljevic¢
uses astronomical methods for the purpose of dating the tombs of prehistoric cultures. The
tombs in this case were oriented according to the main points of the horizon determined by
the sunrise and sunset. The dating is based on the fact that due to the precession the
appearance of the starry sky changes over centuries above the horizon of a given place.

In Paper No 4 Simovljevi¢ gave his original calculation for the basic elements of the total
solar eclipse in Yugoslavia on February 15, 1961. He determined the geographic coordinates
for the three main lines of the totality band in our country and also the duration of the
phenomenon and the elevations of the Sun on the middle line of the totality band. Then as
early as in 1965 in Paper No 9 he calculated the astronomical data concerning the second, also
the last, total solar eclipse of August 11, 1999, in our country in the preceding century. This
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calculation was preceded by the question of if this phenomenon would be visible from our
territory. Simovljevi¢ determined that the eclipse would be total for a small area in
northeastern Vojvodina. He found that the longest duration of the totality would be about 100
seconds. The importance of this calculation is high because at that time computers were still
not used for such purposes, their application had to come only. We are witnesses that
Simovljevi¢’s computation was excellent and that expeditions from the whole of the country
clustered on August 11, 1999 in order to observe from the northeast of Vojvodina one of the
most beautiful sights which can be seen in the sky. It should be noted that this nice
phenomenon took place only two months after the cease of the heavy bombardment by the
NATO Alliance. We all had already had the habit of gazing at the sky which had been ripped
by the enemy bombers. This time our eyes saw a wonderful and magnificent sight. The
present author participated in one of these expeditions with S. Segan to Pala in the extreme
north of Serbia. S. Segan had calculated for this eclipse all the necessary data again [5] using
a computer. All astronomers are fascinated by every solar eclipse like Professor Simovljevi¢.
So the present author observed this wonderful phenomenon again on March 29, 2006 from
Turkish town of Side.

Further on in Paper No 10 Simovljevi¢’s intention was to examine in as many details
as possible two short notes concerning solar eclipses which were registered in a known
historical source of ours from the middle of the XIII century, the chronicle of Archdeacon
Toma from Split. Simovljevi¢ calculated all the necessary astronomical elements for both
eclipses. They took place on June 3, 1239 and October 6, 1241. His calculation was more
accurate than those of his predecessors. For example, he concluded that the second eclipse
was seen from Split as a partial one only, but having a very large phase.

As for other Simovljevi¢’s technical papers they are largely popular. Nevertheless,
from this group we want to distinguish Paper No 3 in which he has an original contribution, as
well as Paper No 5 with very detailed data concerning the course of the total eclipse in our
country in 1961. The most complete data concerning this phenomenon were calculated by
Simovljevi¢ and they were published as Appendix to monograph The Total Solar Eclipse of
February 15, 1961 ("Cynueso nompauerwe 00 15 ¢peopyapa 1961") by V. V. Miskovié
(printed as IToce6no m3mame CAH CCCXLII, IIpup.-mat. 27, 1960) which has also been
digitised. In addition to these technical papers Simovljevi¢ also published a number of articles
in the field of science popularisation. He wrote articles for daily papers, delivered public
lectures at the Popular University of Kolarac, popularised astronomy from radio and
television.

Textbook Fundaments of Theoretical Astronomy

Printed in 1977 was dedicated to the memory of Prof. Vojislav Miskovi¢ (1892-1976). It
occupies 200 pages and consists of Introduction, five chapters and Appendix. In Introduction
the orbit determination for minor planets and comets is presented followed by units of mass,
distance and time, Gaussian day, coordinate systems and coordinates of celestial bodies. In
the first chapter Keplerian Motion (Kenneposo kpemarne) are given the integrals of the
differential equation for the Keplerian motion, the Keplerian orbits (circle, ellipse, parabola),
elements of motion (classical astronomical and vector) as well as the corresponding
transformations), initial conditions, system of initial conditions, the ratio of the areas of sector
and triangle (procedures of Gauss and Hansen) and the chord of a parabolic orbit. The second
chapter Ephemerides Calculation (Pauyn egemepuoa) gives the ephemerides for minor
planets and comets, the procedure of composing ephemerides, the determination of the
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opposition date, position calculation and composing ephemerides by numerical integration of
the differential equation of motion and the comparison of the calculated and observed
positions. In the third chapter Orbit Calculation (Pauyn opb6uma) one presents the calculation
of unperturbed orbits for minor planets and comets, the calculation of a circular orbit,
calculation of an elliptical orbit, the Gauss-Encke method, the Laplace-Leuschner method,
Viisdld’s method and the calculation of a parabolic orbit. The fourth chapter Calculation of
Orbit corrections (Pauyn nonpasku nymarsa) gives the correcting of the Keplerian orbits,
variation of orbital elements and the correction of the initial conditions of motion. In the fifth
chapter Calculation of special perturbations (Pauyn cneyujannux nopemehaja) one presents
the real motion of minor planets and comets, numerical integration, the calculation of special
perturbations for the rectangular coordinates, calculation of special perturbations for vector
elements, the differential equations, calculation of special perturbations for scalar elements,
indirect differential equations and the perturbational acceleration. Appendix Numerical
Integration of Differential Equations for Motion of Celestial Bodies (Hymepuuko
unmeepamerbe Ougepenyujarnux jeonawuna kpemarba Hebeckux mena) deals with
interpolation, numerical differentiation and numerical integration.
This textbook is provided for students who study
S W beramrir » siorea., astronomy at the Faculty of Mathematics for subject
Theoretical Astronomy. From the methodological point
of view the book was nicely written, the material is
gradually and clearly introduced. It is interesting and
illustrative. The simplicity of derivation of complicated
formulae of the ephemeris calculus is specially
underlined. The book is full of mathematical
OCHORE expressions, equatiogs and methods. At ﬁ'rst glance it
TEOPUICKE ACTPOHOMMWIE resembles mathematical textbooks, full with symbols,
vectors, differential equations followed by short texts.
In fact theoretical astronomy is an application of
mathematics for the purpose of solving particular
complicated problems of planetary motion. It is curious
to note that in the book there are no figures, for instance
the coordinate systems are described without a single
plot. At places where a figure should have been, the
notions are described so picturesquely and clearly that a
[T presentation without figures was possible. The book
contains no examples or problems for solving so that it
needs a collection of problems as its supplement. But at the end of the majority of chapters
there is a List of Formulae (IIpecneo obpasaya) which serve for the purpose of effective
numerical calculations and which is very useful in the solving of some problems of theoretical
astronomy. Many generations of students of astronomy have learnt using this interesting
textbook. Since all printed copies had been sold a long time ago, we decided to digitize this
excellent book and make it available to the generations to come.

4. 3 CHMOBLEENA

Booklet Total Solar Eclipse of February 15, 1961

The booklet Total Solar Eclipse of February 15, 1961, Instruction how to observe ([lomnyno
nompayere Cynya 15.2.1961, Ynymcmeo 3a nocmamparse) was published by astronomical
society “Ruder Boskovi¢” in 1960. It has 24 pages and two appendices:
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a map of the FPR of Yugoslavia with the zone of totality,
a small map which should be completed and sent to the address of the Society by observers.

IZDANJA
ASTRONOMSKOG DRUSTVA . RUBER BOSKOVIC®
Braj 2

Dr. Rad, Danit, N. Jankovig, P. M. Durkovit,
é/i . ; J. L Simovljevie

POTPUNO POMRACENJE SUNCA

15-11-1961
UPUTSTVA IA POSHATRANIE

Potpuno pomradenje Sunca od 151110 BEOGRAD
Mesto posmaotranje. A i
Geografska dudins = ... % ... "

Geografska drina
Nadmorska visine

Instrument:
Frefaik objektiva
Zifna dalfina: ...... cm

2ina daljina ckulara: ...... mm
Posmatranie izvedeno gollm okom

The booklet was devoted to the total eclipse of the Sun of February 15, 1961. It is composed
of articles written by Radovan Dani¢, Nenad Jankovi¢, Pero Purkovi¢ and Jovan Simovljevié.
Jovan Simovljevi¢ in this booklet presented the data concerning the moments and position
angles of the contacts ordered as a table for 15 cities and towns of the FPR of Yugoslavia. The
booklet appeared as a valuable instruction for observing one of the most beautiful celestial
phenomena, total eclipse of the Sun.

Conclusion

Professor Simovljevi¢ liked his profession and was devoted to the science of astronomy and
pedagogical work at the University. This is confirmed through numerous papers published by
himself. He was a person of ample interests and rich general education. In addition to all, he
was comprehensive, careful and systematic. He was interested in many themes and in addition
to his science he knew excellently history and archeology, religion, ancient languages,
numismatics and many other not usual and to other people poorly known themes. He
improved significantly the Serbian astronomy. Generations of his students will preserve with
respect the reminiscence of Prof. Jovan Simovljevic.
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Hapexna IlejoBuh
Maremartnuku dakynrer
Beorpaaukor ynusep3utera

JUT'UTAJIN3ALINJA N3ABPAHUX PAJTIOBA
JOBAHA CUMOBJBEBUhA

IIpodecop JoBan CumorsbeBuMh npunaga Kpyry HajyIJIeHUjUX CPICKHX acTpoHoMa. lMao je 3HauajHe
JIONIPUHOCE y MaTeMaTHYKUM U pauyHCKUM METo/1ama 3a MpopadyH epeMepra, Kao U y IpopadyyHHMa TOTAITHUX
nompadyewa CyHnua. Kao mpodecop Kareape sa actporomujy Maremartnukor ¢axynteta YHHUBEp3HTETa y
beorpany yBeo je HOBM IpeIMeT Ha PeJOBHUM cTynujama, Teopujcka acmponomuja. Ipodecop CumoribeBrh
0mo je Beoma oOpazoBaHa oco0a W IMMOCENOBA0 j& CHIMKIONMEANjCKO 3HAKE W3 MHOTHUX OOJIACTH M TOBOPHO je
Hekonmuko jesmka. [Ipodecop CumosibeBuh ympo je 19. Oxrobpa 2007. Y oBOM WiIaHKy NpeACTaBba Ce
6uorpaduja npopecopa CumoBIpeBrha 1 TUIIEMO O KIbATaMa ¥ HAyYHIM PaJoBUMa KOjU Cy TUTUTATN30BAHU U
Hayaze ce y Bupryennoj 6mbnmmorenn Marematnukor ¢akynTera 1 HannoHamHOT HIEHTpa 3a AWTHTANHA3ALN]Y,
http://elib.matf.bg.ac.yu:8080/virlib. TlocebHo cy mpencraBibeHe BWeroBe Kiure OcHoGU meopujcke acmpo-
nomuje n Illomnyno nompaverwe Cynya 15-11-1961.

Kibyune peun: [lururanuzanuja, Joan CumoBsbeBrh, TeOpHjcka acTpoHOMHja, eeMepuie
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