Jupexropy Maremarnukor uacruryra CAHY
IIpog. np 3opany Ormanosuhy

Hayunom Behy Matemarnukor uacruryra CAHY
akaaemuky JIparomy I{BerkoBuhy

CTpyyHu nssewTaj
o yyewhy y HayyHOM CKyny

The conference on Computer Algebra Systems in Teaching and Research CASTR'2015 on
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Moje yuemhe y paay oBe TpaauuuoHanHe MelhyHapogHe KoH(pepeHiuje
CASTR2015 "O cucmemuma komnjymepcke anzeope — yuewe u ucmparxcuearve'’
j€ pealin30BaHO Ha OCHOBY mo3uBa opranusatopa Koudepenuuje: Siedlce University
of Natural Sciences and Humanities (Siedlce, Poland), Warsaw University of Life
Sciences - SGGW (Warsaw, Poland) u Collegium Mazovia Innovative Higher School
(Siedlce, Poland) na opranu3yjeM MUHUCUMIIO3H]YM Ha TEMY
""Payyncku acnekmu KiacuuHe u Hebecke MexXaHuke, CMAOUIHOCMU U YPAB/baAtbd
kpemamwem''. (Mini-symposium on Computational Aspects of Classical and

Celestial Mechanics, Stability and Motion Control).
Yuenrhe ce ornenano y cinenehum akTHBHOCTUMA:

* YnanctBom y Hayunom xomurety Kondepenuuje CASTR'2015 u penensupamy NpUCTUTIINX
pyKOIIKca 3a MPOrpeM U ITaMiiame y npekondepenijckom 300pHuky pagosa Kondepenmuje;

* OQpranuzanuju Munucummnosujyma Mini-symposium on Computational Aspects of Classical
and Celestial Mechanics, Stability and Motion Control ("' Pauyncku acnekmu knacuune u nebecke
MexaHuke, CmaduIHOCmu U ynpaebarea Kpemarsem'');



* [lpencenaBameM IPBOM INIEHAPHOM cecljoM MUHHCUMIIO3HUjyMa;

*Yyemrthem nuramuMa U KOMeHTapuMa Ha ceqauiiama Kondepenimje:

* OppxaHuM  45-TOMHUHYTHUM IPBUM  IUIGHApHUM [IpEAaBakbeM 10  IO3UBY Y
Munucummnosujymy Aspects of Classical and Celestial Mechanics, Stability and Motion
Control, nox HacnoBoMm:

Katica R. (Stevanovié) Hedrih, Rolling heavy disk along rotating circle with constant angular velocity
(HajaB/beHO, YiKE), @ 0apKaHO ywunpem caapajy: Vibro-impact dynamics of two rolling body along rotating
circle with constant angular velocity, Program and Abstracts CASTR'2015, p. 26

360r orpaHunyetrba 6poja cTpaHa CTaMnaH je HajaB/bjeHU CafpiKaj, Ae0 OAPXKAHOT NpesaBarba:

Hedrih (Stevanovic) K.R., Rolling heavy disk along rotating circle with constant angular velocity,
Computer Algebra Systems, in Teaching and Research, Chapter 2. Problems of Classical Mechanics,
Edited by Alexander N. Prokopenya , Mirostaw Jakubiak (Eds.), Volume V, pp. 293-304.
SiedlceUniversity of Natural Sciences and Humanities, Siedlce 2015, © Copyright Uniwersytet
Przyrodniczo-Humanistyczny w Siedlcach, Siedlce 2015, ISSN 2300-7397;  ISBN 978-83-7051-779-3

[Tocne onpkaHor mpemaBama IMOCTaBbEHA Cy MH TpU TNHTamka, HAa Koja caM ca
3aJJ0BOJECTBOM ojaroBopmia. M mocie mpenaBama y may3ama Ouo je Behu Opoj mumanx
3aMHTEPECOBAHMX 32 HAYYHE KOMYHKAIHje ca MHOM, Kao U 3a pa3roBOpe.

Wmajyhu y Bugy 1a cam yyecTBoBajia y AUCKocHjaMa 1o Behem Opojy caommitema, Kao U
JaBajia KOMEHTape W HayyHe MH(opmanuje W WHCTPYKIHje, jeJaH Opoj YUeCHHKa CTapHje
reHepanuje, u3pa3uo je ITUBJbEHE IIMPUHHE MOJUX 3amba KOja CeM YIIOKWIYa y HAYYHH paj
koH(pepennuje. Komenrap je Ouo, m HMBOA OIEHA, Ja Cy Ha KOH(EpeHIHjama Koje Cy
CTENMjaJM30BaHe BEOMa PETKO CPETaId HayYHUKE TaKo MIMPOKUX 3Hama U BUauKa. HapaBHo,
TO je Hajiemnme, mMTo jenaH ydecHuk MehyHapomHe Kondepenmuje, Moxe na DOXKUBU O
CBOJHX CaBpEEHHWKa, a MoceOHO OHMX HajcTapujux. Jlemora HayyHHX emonuja, u cehame Ha
M3y3eTHY MKy KOjy caM OBJE JOXKUBEIA U O] CACBUM MIIAUX MCTPaXHBada, Ka0 U OHUX
KOjU Cy y MOOJMAaKIUM roJiMHamMa MpeICTaB/ba 32 MEHE M3Y3eTHY €HEeprujy KOjy caM ca OBe
KoH(pepeHyje nouena y Cpoujy, rae je TemKo J00UTH U HajMamky MOXBaIy O]l CBOJHX KOJiera
Y TIpU3HAbE 32 JIOCTHTHYTE CTBapajadke U HaydHe pe3yirare!

Opranuzanuja Kondepenmuje je 6una no0pa, mpenaBama U CaoNCTeHa HA BUCOKOM HAYYHOM
HuBoy. Ha 0oB0oj koH(epenuuju je 6mwino Behu Opoj Miagux y4eCHHMKAa HErO0 PaHUjUX TOAMHA, LITO
oCceOHO pajyje.

HATIOMEHA: Munumanne tpomkoBe myra u ydemha y Kondepenuuju cam mnoxpuia
COIICTBEHMM CPEICTBHUMA O] IEH3U]E O] KOj€ CE U3PIKABaM.

C momroBameM,
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VY beorpany, 30 oktobpa 2015. Katica R. (Stevanovi¢) Hedrih
PykoBoaunari npojexkra OM174001



I. Mathematical Modeling and Differential Equations
I1. Chapter 2. Problems of Classical Mechanics
II1. Education and Didactics

Mini-symposium on Computational Aspects of Classical and Celestial Mechanics,
Stability and Motion Control is planned to be organized in the framework of the
workshop.

Organizers:

Pavel S. Krasilnikov (Moscow, Russia),

Katica R. (Stevanovic) Hedrih (Belgrade, Serbia),
Alexey A. Tikhonov (St. Petersburg, Russia)

http://www.castr.uph.edu.pl/
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Scope

- Agplication of the computer algebra systems in the theory of differential equations
propagati

agation
infarmation theory

+ Computer algebra methods in finance and economics
« Computer algebra systems in education
+ Humerlcal Mathematics

Mini-symposium on Computational Aspects of Classical and Celestial Mechanics, Stability and Mation Control is planned to be organized in the
framework of the workshop.

Organizers:

Pavel S. Krasilnikov (Moscow, Russia),

Katica R. (Stevanovic) Hedrih (Belgrade, Serbia),
Alexey A. Tikhonov (St. Petersburg, Russia)

Special session Is planned for presentations of young sclentists in the framewark of the CASTR 2015 scope.

Qrganizers:
Mirostaw Jakublak (Siedice, Poland),
Marek Situszyk (Siedice, Poland)

Conference Place

http://www.castr.uph.edu.pl/organizers/scientificccommittee
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Scientific Committee

Sergei A, Abramov (Moscow, Russia)
Michael V. Alania (Siedlce, Poland)
Michail Barbosu (New York, USA)
Andrzej Barczak (Siedloe, Poland)
Moulay Barkatou (Limoges, France)
Wiestawa Barszczewska (Siedice, Poland)
Carlo Cattant (Salemo, Itaty) L
Alexander V. Chichurin (Lublin, Poland)
Wiadimir P. Gerdt {Dubna, Russia)
Vasile Glavan (Siedice, Poland)

Katica R. (Stevanovic) Hedrih (Serbia)
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Mirosiaw Jakubiak (Siedice, Poland)

Viktor I, Korzyuk (Minsk, Belarus)

Robert Kragier (Ravensburg-Weingarten, Germany)
Pavel 5. Krasiinikov (Moscow, Russia)

Anatoly P. Markeev (Moscow, Russia)

Arkadiusz Orlowski (Warsaw, Poland)

Alexander N. Prokopenya (Warsaw, Poland)

Agnleszka Prusiriska (Sledlce, Poland)

Boguslaw Radziszewski (Siedlce, Poland)

Valeriy Hr. Samoylenko (Kiev, Ukraing)

Marek Situszyk (Siedice, Poland)

Doru Stefanescu (Bucharest, Romanta)

Aleksander Strasburger (Warsaw, Poland)

Mexey Tretyakov (Siedice, Poland)

Andrzej Walendziak (Siedice, Poland)
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CASTR

The 8th International Workshop

Computer Algebra Systems in Teaching and Research (CASTR2015)
Siedlce, Poland, October 21 - 25, 2015

Nowadays, such general-purpose computer algebra systems as Mathematica, MatLAB, Maple, and others enable their users to solve the
following important tasks within a uniform framework: symbolic manipulation, numerical computation and visualization. As a consequence,
these systems are widely used in different branches of science and technology and play an important role in education. A goal of the
workshop is to bring together specialists applying the computer algebra systems in research and teaching, to present the latest
developments in the respective fields, to exchange experience and to establish opportunities for further collaboration.

Ea@nD
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Computer Algebra Systems

in Teaching and Research

CASTR’2015

Institute of Mathematics and Physics
Siedlce University of Natural Sciences and Humanities

Collegium Mazovia Innovative Higher School in Siedlce

Faculty of Applied Informatics and Mathematics
Warsaw University of Life Sciences - SGGW

are organizing

The 8th International Workshop
on Computer Algebra Systems
in Teaching and Research

October 21 25, 2015
Siedlee, Poland

WWW: http://www.castr.uph.edu.pl/
Email: castr@uph.cdu.pl
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Alexander Prokopenya<alexander_prokopenya@sggw.pl>;

From: Alexander Prokopenya

Sent: Wednesday, April 29, 2015 9:32 AM

To: Katica Hedrih

Subject: Re: LIST Of Aggresses Re: CASTR'2015 conference in Siedlce

Dear Professor Katica Hedrih,

As | wrote you we plan to organize a mini-symposium on Computational
Aspects of Classical and Celestial Mechanics, Stability and Motion Control
during the CASTR'2015 conference. Such an idea appeared due to the fact
that it will be not possible to organize the next CCMECH Symposium this
year as it was planned two years ago during the CCMECH'8 symposium.

| have sent an announcement about the CASTR'2015 conference to many
potential participant but | think it would be very good to have a Chair of
the local Organizing Committee for this special mini-symposium. We
discussed this problem with Prof. Krasil'nikov and agreed that you will be
a very good Chair of thei Committee.

Due to this | have a proposition - Could you be a Chair and main organizer
of this mini-symposium, please? Of course, you can invite some other
people to be your co-organizers.

Please, let me know your opinion and we'll add this information at the
conference website.

Best regards,

Alexander



Agnieszka Prusinska<aprus@uph.edu.pl>;

alexander prokopenya@sggw.pl<alexander prokopenya@sggw.pl>;

From: Katica Hedrih

Sent: Saturday, October 03, 2015 1:30 AM
To: Agnieszka Prusinska

Cc: alexander_prokopenya@sggw.pl
Subject: Re: Invitation on CASTR 2015

Dear Dr. Agnieszka Prusinska,

I would like to thank You for formal Official Invitation Letter for the 8th International Workshop on Computer Algebra Systems in
Teaching and Research (CASTR’2015). Details of my arrival are known to Professotr Prokipoenya.

With best regards,

Katica (Stevanovic_ Hedrih

From: Agnieszka Prusinska

Sent: Friday, October 02, 2015 9:37 PM
To: khedrih@eunet.rs

Cc: alexander_prokopenya@sggw.pl
Subject: Invitation on CASTR 2015

Dear Professor Dr Katica (Stevanovié) Hedrih,

On behalf of the Organizing Committee of the 8th International Workshop on
Computer Algebra Systems in Teaching and Research (CASTR’2015) to be held
in Siedlce, Poland from October 20 till October 25, 2015, we are glad to

invite you to participate in the conference and to present your talk

“Rolling heavy disk along rotating circle with constant angular velocity”.

As an invited speaker you’ll have 45 min. for presentation. We also expect
that you'll agree to act as a Chairman at the mini-symposium on Classical
and Celestial Mechanics.

Please note that the registration fee is 100 Euro. It covers organization
expenses, conference materials and refreshment room at the Workshop. It
can be paid on site upon arrival. You will be accommodated at the UPH
hotel situated opposite to the Faculty of Science building, 3 Maja str.

49, Siedlce, (http://www.uph.edu.pl/sprawy-studenckie/domy-studenckie).
All the details concerning the workshop you can find on the website
http://www.castr.uph.edu.pl

We look forward to seeing you in Siedlce.
Best wishes,

Dr. Agnieszka Prusinska

Organizing Committee of CASTR’2015

University of Natural Sciences and Humanities in Siedlce
3 Maja str. 54, 08-110 SiedIce, Poland

Tel. +48 25 6431103

http://www.castr.uph.edu.pl
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08-110 siedlce, ul. 3 Maja 54, tel. +48 25 643 1079, e-mail: castr@uph.edu.pl

Siedice, October 1, 2015

Professor Dr

Katica R. (Stevanovi¢) Hedrih
Department of Mechanics
Mathematical Institute SANU
Knez Mihailova st. 36/lll
Belgrade, 11009 Serbia
khedrih@eunet.rs

Dear Professor Dr Katica (Stevanovi¢) Hedrih,

On behalf of the Organizing Committee of the 8th International Workshop on Computer Algebra Systems
in Teaching and Research (CASTR'2015) to be held in Siedice, Poland, from October 21 till October 25,

2015, we are glad to invite you to be a chair at the mini-symposium on Classical and Celestial Mechanics.

Kind regards,

Dr. Agnieszka Prusiriska

Organizing Committee of CASTR'2015

University of Natural Sciences and Humanities in Siedice
3 Maja str. 54, 08-110 Siedice, Poland

Tel. +48 25 6431103

hitp://iwww.castr.uph.edu.pl
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08-110 Siedlce, ul. 3 Maja 54, tel. +48 25 643 1079, e-mail: castr@uph.edu.pl

Siedlce, October 1, 2015

Professor Dr

Katica R. (Stevanovi¢) Hedrih
Department of Mechanics
Mathematical Institute SANU
Knez Mihailova st. 36/l
Belgrade, 11009 Serbia
khedrih@eunet.rs

Dear Professor Dr Katica (Stevanovi¢) Hedrih,

On behalf of the Organizing Committee of the 8th International Workshop on Computer Algebra Systems
in Teaching and Research (CASTR’2015) to be held in Siedice, Poland, from October 21 till October 25,
2015, we are glad to invite you to participate in the conference and to present your talk

Rolling heavy disk along rotating circle with constant angular velocity

As an invited speaker you will have 45 min. for presentation. We also expect that you will agree to act as
a Chairman at the mini-symposium on Classical and Celestial Mechanics.

Please note that the registration fee is 100 Euro. It covers organization expenses, conference materials
and refreshment room at the Workshop. It can be paid on site upon arrival. Participants of the workshop
CASTR’2015 will be accommodated at the UPH hotel situated opposite to the Faculty of Science
building, 3 Maja str. 49, Siedlce, (http://www.uph.edu.pl/sprawy-studenckie/domy-studenckie).

We kindly ask you to confirm your participation by October 15, 2015 via e-mail: castr@uph.edu.pl and to
let us know some details concerning your arrival and departure (number of train or flight, date and time).
All the details concerning the workshop you can find on the website http.//www.castr.uph.edu.pl .

We look forward to seeing you in Siedice.
Best wishes,

Z<s DYREKTORA
rmtvrvm- JMatematyki i F'zyk‘

‘ L LL o A
Dr. Agnieszka Prusinska ¢1-f W rosfaw Jakubia
Organizing Committee of CASTR'2015 ( :
University of Natural Sciences and Humanities in Siedice =
3 Maja str. 54, 08-110 Siedice, Poland
Tel. +48 25 6431103
http://www.castr.uph.edu.pl
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Friday, October 23

3 Maja st.

09:00 — 09:45

09:45 — 10:15

10:15 — 10:45

10:45 — 11:05

54, Faculty of Sciences, 3d floor, Lecture Hall ” Aula 303”

Mini-Symposium on Computational Aspects of Classical
and Celestial Mechanics

Session Chair: Katica R. Hedrih

Katica R. Hedrih

Rolling heavy disk along rotating circle with constant
angular velocity

K.A. Antipov. Alexey A. Tikhonov

On computer algebra systems in the modeling of the Earths
magnetic field and satellite dynamics

M.P. Kharlamov. Pavel E. Ryabov
Phase topology of the Kowalevski Komarov Sokolov top

[.I. Kharlamova, Pavel E. Ryabov
An example of the constructor of topological invariants for integrable

Hamiltonian systems with parameters
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II. Problems of Classical Mechanics

Rolling Heavy Disk along Rotating Circle with Constant
Angular Velocity

Katica R. (Stevanovi¢) Hedrih!?

DDepartment for Mechanics, Mathematical Institute SANU Belgrade
khedrih@eunet.rs

Y Faculty of Mechanical Engineering, University of Nig
ul Vojvode Tankosic¢a 3/22, 18000-Nis, Serbia
khedrih@sbb.rs

Abstract. Non-linear differential equation of non-linear dynamics of a rolling
heavy disk along rotating circle trace, with constant angular velocity, about
central axis in vertical direction is derived. For this case, corresponding equa-
tion of phase trajectory portraits depending on kinetic parameters of the sys-
tem are obtained. Eristence of trigger of coupled three singular points and
homoclinic orbit in the form of number "eight” depending on system kinetic
parameters and appearance of the bifurcation of relative equilibrium positions
are investigated. Funectional dependence between angle of disk relative arbi-
trary position on rotating circle trace and time of motion duration is derived.
For obtaining this solution, an elliptic integral is derived. For solving ellip-
tic integral, series of transformations are introduced and functions under the
elliptic integral are expanded in three series along angle of disk relative arbi-
trary position on rotate circle trace. By use obtained functional dependence
between time of disk rolling and angle of disk relative position, discussion of
different period duration of rolling disk oscillations along rotating circle trace
about vertical central axis is done depending of initial conditions and constant
angular velocity of the circle rotation.

Key words: Rolling heavy disk, rotating circle, axis of circle rotation, non-
linear differential equation, trigger of coupled three singular points, homoclinic
orbit in the form of number “eight”, elliptic integral, expansion in series,
initial conditions, bifurcation, relative equilibrivm position .
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