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MowToBaHun anpekTope, Npodecope OrkbaHosuhy,
MowToBaHu NnpeaceaHuye, Npodecope LiseTkosunhy,
LUereHun ynaHosm HayyHor Beha MU CAHY,

Y nepuoay oa 18 no 22 oktobpa 2017, 6opasuna cam y TTosbckoj, y Ceanuuama v
y4YeCTBOBANA CAM Y HAYYHOM MPOrpamy AeBeTOr WUHTEpHALMOHANHOr Hay4HOr CKyna noA
Ha3nBOM:

The 9th International Workshop
Computer Algebra Systems in Teaching and Research
(CASTR'2017) , Sedlce, Poland, October 18 — 22, 2017
http://www.castr.uph.edu.pl

UMM CY OPraHM3aTPU: Siedice University of Natural Sciences and Humanities (Siedice, Poland) v Warsaw
University of Life Sciences - SGGW (Warsaw, Poland).

Ja cam vyyectBOoBana, NO MNO3MBY, Kao jedaH oOf OpraHM3aTopa

MWUHUCUMNO3MjyMa NoA, HAa3UBOM:

Mini-symposium on Computational Aspects of Classical and Celestial M echanics, Stability and

Motion Control isorganized in the framework of the workshop
http://www.castr.uph.edu.pl/scope

a 1 Kao unaH Hay4Hor komuteTta HayuHor ckyna CASTR'2017..




Kao npBso npepasarbe MuHU-cumnosmnjyma, n3 KnacnmyHe mexaHuke,
NO MO3MBY OpraHMsaTopa, cam oap¥Kana 45-MmMHYTHO npenaBame Koje je
61no HajaB/bEHO NOA, HAaC/IOBOM:

Hedrih (Stevanovi¢) Katica
Generalized rolling pendulum along curvilinear trace: Phase portrait, singular points and
total mechanical energy surface

M OTIWITAaMMAHO Y UEAMHU Yy cneuunjanHom 6pojy yaconuca

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. 204-216. ISSN 2300-
7397. http://www.castr.uph.edu.pl

Y okBUpYy npejaBama ja caM roBopuJa U O MOjJUM OPUTHMHAJIIHUM

pe3yJTaTuMa, Koju Ccy (OpPMJIMCAHU: Extension of classical theory of impact by

kinematics and dynamics of collision two bodies in rolling 1 Vibro-impact dynamics system of two rolling
bodies along curvilinear trace.

[locne npegaBakba MU je MOCTAB/bEHO HEKOJMKO NMUTAWa, a U Y
naysaMa KoHdepeHIdje IMOjeIMHU yYEeCHULM Cy Ce HWHTepecoBaJiM 3a
XUIOTE3y O KOH3epBalldju CyMe MOMEHAaTa KOJIMYMHE KpeTawa TeJsa y
KOTpJbakby IMpe W Mocje cyAapa , Kojy caM yBeJia, Kao U 3a MOjy HOBY
JePpUHUIMjy KoebUIUjeHTa PeCTUTYyLiMje H3pakeHor momohy yraoHux
Op3uHa KOTpJ/bakba TeJa y CyZapy, Ipe W mocJje cyAapa, Kao ¥ 3a Moje
dbopMyJie 0/1a3MHUX YTAaOHMX Op3MHA MOCJe CcyJlapa TeJsa y KOTpJ/bamby.
[IpenaBame je no6po npuxBaheHO M jako caM 3aJ0BO/bHA e€(PEKTOM
OJIP>KaHOT NpeJlaBama.

Ha oTBapamwy Hay4HOT CKyma, I03BaHa caM Ja KakeM jeJiHy beceny
y MMe opraHuszatopa MUHHCHMIIO3UjyMa, NOC/e IJIaBHUX OpraHu3aTopa
npojekaHa dakyaTeTa npodecop aAp ArHeuike [IpycrHcKe, u npodecopa
ap Anekcanjpa [Ipokonewe, kao npodecopa ap PobepTa Kparepa.

[IpBOTr laHa HAy4HOT CKyIa NPBO MpeJaBambe, y Tpajamwby of 45
MMHYTA, je oJp>kao npod. aAp PobepT Kparep, a caonuitemwa cy 6usia
noceBeheHa KOMMjyTEepCKUM aJireHAapCKUM chucTeMuMa. [IpegaBambe npood.

J1p PobepTa Kparepa,ca Weingarten University of Applied Sciences, je OMJ10 TIO/



cejiehMM HacJIOBOM: Branch Cuts and Branch Points for a Selection of Algebraic and
Transcendental Functions. Ako y Matematunykom nHctutyty CAHY nma 3anHTepecoBaHux 3a
cajp>kaj oBOr npefasatnsa, Mory rnpeseHtauujy n nssopHe dajnose y nporpamy Wolfram-ogoj
“Mathematica”, [obuTK og MeHe, jep MK UX je npegasad gao 3a npomouujy. Cagpxaj oBor
npegaBara cMaTpam UHTEPECAHTHUM M CaBpPEMEHUM 3a Aarba UCTPaXuBara.

J/lpyror jnaHa ceknuje cy busie nocseheHe KiacuuHoj MexaHUIA U
HebecKoj MexaHUIIM. Moje npeaBambe je OKUJIO IPBO U Yy Tpajaky of 45
MUHyTa. OcTasia conmTewa Cy 6uJia y Tpajaky O/ 1Mo moJia cata uau 20
MHWHYTA Ca JJUCKYCUJOM. Y OBOM JieJly, IipeJice[jaBaJjia cCaM jeJHOM CECHJOM,
Kao jeJjaH o/, opraHusatopa MuHucumnosujyma.

O [Bojulle ydYeCHUKa OBOI HAy4YyHOI CKyma, U3 JamaHa: Hinoto
Yonemitsu u Hideyo Makishta po6u/ia caMm nyO6JIMKalMjy MO HACJOBOM:
“WASAW’ Basic problems and solutions — Geometric Constructions with
Cinderella and KgTCimdy. Axo y MU CAHY yuMa sauHTepecoBaHHX 3a

caaprkaj oBe MyOJIMKallMje, MOTY UM JAaTH UCTY Ha YBUJL.

Y HacTasky M3sewrTaja, AaT je jeAaH 6poj npunora us Kojux ce moxe BUAETU NPOrpamcka
CTPYKTypa Hay4Hor nporpama KoHgpepeHuu je.

C nowrTosarem U 3axsanHowhy aupextopy, mpeacesHuky HayuHor seha MW CAHY, kao u
unaHosuma HayuHor seha kOju Cy rnmacsv 3a MNOAPLKY MNPOJeKTHUM  GKTUBHOCTUMA NpOjeKkTa
OH174001 y nepuoay 2011-2017,

Y beorpaay, 3.11.2017.

Vs bustich) Tegpes

TTpoe. ap Katuua (CtesaHosuh) Xeapux
Pykosoamnau TTpojekta ON174001
AVHamuka XMbpUaHUX cucTema CroXeHUX CTPYKTypa




Vice-Rector for Research

SIEDLCE UNIVERSITY Mirostaw Minkina

R TR SRR IEEE A IR FFWh et TR Associate Professor

Konarskiego 2,08-110 Siedlce tel:25 643 19 42,e-mail reknauka@uph.edu.pl; ww.uph.siedlce.pl

Siedlce, 11 July 2017

Professor Dr

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

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'2017) to be held in Siedice, Poland from October 18 till
October 22, 2017, we are glad to invite you to participate in the conference and to present your talk.

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 450 PLN. It covers organization expenses, conference
materials and refreshment room at the Workshap. It can be paid on site upon arrival. Participants of
the workshop CASTR'2017 will be accommodated at the UPH hotel situated in a walking distance
from the Faculty of Science building, Zytnia str. 17/19, Siedlce, (http://www.uph.edu.pl/sprawy-
studenckie/domy-studenckie).

We kindly ask you to confirm your participation by October 5, 2017 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:/fwww.castr.uph.edu.pl

We look forward to seeing you in Siedlce.
Best wishes,
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Camputer Algebra Systems in Teaching and Research

Siedice, October 21, 2017

Certificate of Attendance

This certificate is presented to
Katica R. Hedrih

For attendance at

CASTR’2017, 9™ International Workshop on Computer Algebra Systems
in Teaching and Research (www.castr.uph.edu.pl)

held in Siedlce, Poland, October 18 —22, 2017

as invited speaker with the talk

“Generalized rolling pendulum along curvilinear trace: phase portrait,
singular points and total mechanical energy surface”

Dr. Agnﬁi'ﬁé;‘r-u;ﬁska

Organizing Committee of CASTR'2017

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

Tel. +48 25 6431103

http://iwww.castr.uph.edu.pl
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Computer Algebra Systems in Teaching and Research

Siedlce, October 21, 2017

Certificate of Attendance

This certificate is presented to
Katica R. Hedrih

For attendance at

CASTR’2017, 9" International Workshop on Computer Algebra Systems
in Teaching and Research (www.castr.uph.edu.pl)

Held in Siedlce, Poland, October 18 — 22, 2017.

Organizing Committee of CASTR'2017

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

Tel. +48 25 6431103

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



Friday, October 20

3 Maja st. 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
09:00 - 09:45 Katica R. Hedrih
Generalized rolling pendulum along curvilinear trace: phase
portrait, singular points and total mechanical energy surface
00:45  10:15 Boleslaw Radziszewski. A. Szadkowski
Dynamics of a bouncing ball over a siimple
limiter in a viscous medium
10:15 — 10:45 Pavel S. Krasil’nikov
On explicit estimates of the accuracy in the averaging method

Alexander N. Prokopenya &
Agnieszka Gil-Swiderska (Eds.)

Computer Algebra
Systems in Teaching
and Research

Volume VI l

Uniwersytet Przyrodniczo-Humanistyczny w Siedlcach
Instytut Matematyki i Fizyki

08-110 Siedice, ul. 3 Maja 54

tel. +4B 25 643 1103

e-mail: costr@uph.edu.pl

Siedice University of Natural Sciences and Humanities
SIEDLCE 2017 ISSN 2300-7397

Hedrih (Stevanovié¢) Katica, Generalized rolling pendulum

Uniwersytet Przyrodniczo-Humanistyczny w Siedlcach along curvilinear trace Phase portrait singular points and
Instytut Matematyki i Fizyki a hanical " f C ! Alaeb

08-110 Siedice, ul. 3 Maja 54 total mechanica energy surface, Computer Algeora Systems
fel. +48 25 643 1103 in Teaching and Research, Edited by Alexander Prokopenya
s s o and Agnieszka Gil-Swiderska, Publisher Siedice University

of Natural Sciences and Humanities (Siedlce, Poland), 2017,
Vol. VI, pp. 204-216. ISSN 2300-7397.
ISSN 2300-7397 http://mww.castr.uph.edu.pl




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.
V1, pp. 204-216. ISSN 2300-7397. http://www.castr.uph.edu.pl

Jenna op cimka (azHOr MOPTPETa W MOBPIIU YKYIHE €HEpPruje JUHAMUYKOT
cuctemMa U3 cajJpxkaja MpelaBama IO IMO3MBY W IMYOJIMKOBAHOr paja y
LEIIAHU:

Figure 4. A generalized rolling pendulum with a

*
a rolling ball along curvilinear trace consisting of three

" circle arches each with central angle of 3%— [ or

T-2p or 3%-,3, successively, and in the case for
For (R—r)> (R, +r)—(R, +R)sin B, (R-r)>(R, +r)-(R,+R)sn 3, for
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a* Mechanical model of “the generalized rolling
pendulum” along curvilinear rolling trace.

b*

b* Surface of total mechanical energy of the rolling
dynamics of a ball along curvilinear line consisting

Q of circle arches with central angles of 3%— g or
>

m-20 or 3%—,8, successively, in the singular

1+ \/ case for (R-r)>(R +r)-(R,+R)sng and
Singular stable centers  Singular no stable saddle points with three maximum values of total mechanical
; energy, two same local maximum values of total
mechanical energy and a smallest maximum value
between previous, which correspond to three no
stable saddle type singular points and two minimum
of total mechanical energy values correspond to two
stable centre type singular points;
c* Complete phase portrait of rolling dynamics of a

ball along curvilinear line-trace consisting of three
circle arches in the case for
(R-r)>(R+r)-(R,+R)sng and with a
triggers of coupled each of three singular points and
= homoclinic orbit in the form of number “eight” with
T one cross section in one no stable saddle type
singular point and with second type of homoclinic
phase trajectory with two cross sections in two no
stable saddle type singular points.

HEHEHHEAEREE




R

Tty dut of [x<oBbym @) green iine on STt
points are (8, &), (The Bymdsl & dencies hat i & Guantty e
& Phase; here the phase is 30 Bl & = - )
Procesdngs "Competer Aigetrs Systems i Taachwy and Rasearch” Vol V, [CASTR 2017 « Riwmann Surtace of § 7
z o A srtaces whars
Branch Cuts and Branch Points I 8 Ui Vakoh 1 B PR SRR (100 . M. TIO 11] %0 5. v [13])
PoCindes, R Shaetf (1, FoarmandiStests RomaniC Pl e Arpendo

for a Selection of
Algebraic and Transcendental Functions

Prof. Dr. Robert Kragler
Weingarten University of Ag

kragler@Ehe-weingarten, de

d Sciences

« Ganersl remacks on Branch Cuts
Branch cuts do Dl occur for sngle-valied functions £z} such 83 Igoncmatnic. hyperbolc. inleger po-er and exponental functons.
Howevar, Bair mutivalued inverses () such as AreSin, AreCes, AreTan, AreCot, AreSac, ArcCsc and AreSink, ArcCesh,

CASTR2017_BranchCutsOfComplexFunctions.nb

waralz) = Roots#1® - 81 -z8. 1]

ooy el Moy g (20
'
o
'
wa1s(z) = Root{t1®- £ - 28, 2]
1o i ey gitl] ey el P —
— ] i - 2
i i i
z ' 0 1 2 *
Rer i
- SASTRIOIT, PrpnihyepORConpls
enach outh of wig Iy Brsnth uts o wg, it Brih eots o wg, )
i . .
J / « ‘.
2 2 ._/“"\'
H f f
| \ 2 2 ‘\_._./‘_'
- - -
- - -
R R T T T R
Ruta) Rt iz}
These branch cut plots will be overiayed with the ponding contour plots of Im{w(z)) below.

For the ramaining function branches Wi 4..¢(Z) na branch cuts are found.
Step 3 | Visualization of wizasel2)

Here, the function branches wy; ;5 (Z) are displayed only.
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“WASAN”

- Basic Problems and Solutions -

Geometric Constructions with Cinderella and KgTCindy

7
Dr. ¥atica Stuwansvid Mol h
NFar RFRICA AE)Cx

From  Hacleyp MakisbTa
oy s

by

Hinoto YONEMITSU
Hideyo MAKISHITA

Introduction Acknowledgments

The 13th International Congress on Mathematical Education: ICMEL3
£ will be held in Germany in July 2016. I will have the opportunity to
Hinoto YONEMITSU

talk about my research presentation, which will be about how to pro-

The author duce mathematical drawings. At this time, I will publish this book as

former Nagasaki Prefectural Senior High School,
mathematics teacher.

part of my research for drawing figures related to problems of Wasan
by application to mathematics. Wasan mainly addressed problems of
figures. This book comprises basic problems, but some difficulties exist
with drawing. Then I used mathematical thinking to draw figures us-
ing Seript with mathematical expressions. Figure drawing using Script
Hideyo MAKISHITA is extremely useful for mathematics education from the perspective of
the application of mathematics to mathematics, This point will be dis-

The author and the translator cussed further hereinafter. When mathematical material is added to

SHIBAURA Institute of Technology, Associate Professor. geometric construction using rulers and compasses, the use of dynamic
former Junior and Senior High School at Komaba, geometry: DG software is one option, although KET'Cindy is used for
University of Tsukuba, mathematics senior teacher. this study because KgT'Cindy is equipped with DG’s Cinderella as a

Graphical User Interface and is useful for drawing figures using Seript

as a Command line User Interface. Therefore, mathematically precise

figures can be drawn with ease, produeing beautiful results.
“WASAN” Finally, I wish to express my appreciation to KETCindy project mem-

¥ S bers including Prof. Setsuo Takato, who provided great assistance in
- Basic Problems and Solutions -

g 3 A : nadratic curve programming. 1 am also grateful to Prof. Ulrich Ko-
Geometric Constructions with Cinderella and KgTCindy - e = o

rtenkamp for the helpful discussion of last summer at the University
Published 21st July 2016 of Potsdam. And Mr. Yasuo Matsuda checked our book detail, and
he advised us a lot. Especially, he suggested us for the sorting of the
problems by mathematical contents, 5o this book is easy to read and

Printed by Hideyo MAKISHITA, Shibaura Institute of Technology. to understand. We thank to Mr. Yasuo Matsuda.
307 Fukasaku, Minuma-ku, Saitama, city, Saitama prefecture, JAPAN. 1 hope that great numbers of people who challenge to problems and

hideyo@shibaura-it.ac.jp have some interests in Wasan increase.

Hideyo MAKISHITA
This work was supported by JSPS KAKENHI Grant Number 26350198. 215t July 2016
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