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Programme

MONDAY, 1.9.2025 Arrival and registration of participants

1630- 1700

1790- 1750

1800 1820
1820- 18%0

1840- 19%

1900_ 2100

Conference opening
Chairman: Zbynék Sir

Luigi Be it Pencil or Al: Informing Geometry in
Cocchiarella Forming Architecture
Antonin Slavik Mathematics of the Cody Dock Bridge

Margita Sundials and Gnomonic Azimuthal

Vajsablova Projection

Emil Molnar On Karteszi Type Triangle Geometry by
Geometric (Grassmann-Clifford) Algebra

Get - together cocktail

TUESDAY, 2.9.2025
Chairwoman: Daniela Velichovad
900. 930 Peter Salvi Aesthetic Curve Families in Computer-Aided
Design
1090- 1020 Magdalena On Orthogonal Trajectories and
Skrzypiec Zeroes of Curvature of Isoptic
103°- 119  Coffee break
11°0- 1129  Gunter Weiss Pedal Points Revisited
11%°- 1140 Hellmuth Flexible Cross-Polytopes with Two Flat Poses
Stachel in Euclidean 4-space
1140- 129  Michal Molnar Lie Group Approach to Envelope
Surfaces
1290- 14%  Lunch break



TUESDAY, 2.9.2025

1490 1450

1500 1520

1520 1540

1540- 16%
16%- 16%°

16%- 1650

16%0- 1710

1710- 17%

1730- 175

1750- 1800

1930

Chairwoman: Margita Vajsablova

Véra Ferdianova, Historical Constructions of Ellipses and

Michaela HoleSova Ovals from the Perspective of Franz Sales
Meyer and Nicolaus Fialkowski

Historické konstrukce elipsy a ovalu
z pohledu Franze Salese Meyera
a Nicolae Fialkowského

Agnes Bazso Po stopach Feuerbachovej hyperboly:
historicky prehlad a geometrické
vlastnosti

Pavel Grupa zhodnosti v neeuklidovske;j

Chalmoviansky geometrii
Marcel Makovnik Note on Refinement Curve Length

Coffee break

Chairman: Pavel Pech

Miroslav Lavicka Reconstructing Symmetries in 3D Point
Clouds Using Decomposition

Jan Vrsek Characterization of Polynomial Surfaces
of Revolution

Jakub Kubat Interaktivni modelovani prinikd
rotacnich ploch

Juliana Beganova Modeling 3D Environments for Virtual
Reality

Tatiana Aplikacia rotacnych ploch v architekture
Rickschlossova

Meetings of societies SSGG, CSGG



WEDNESDAY,3.9.2025

Chairman: Pavel Chalmoviansky

930- 930  Michal Zamboj

109- 1039 Coffee break
1039- 10°9 Pavel Pech

10°%- 1110 Vaclav Votoupal

1110- 1139 Barbora Pokorna

1139- 11°9 |veta Markechova

1299- 13% L unch break

13090 Excursion

1990- 2200 Conference Dinner

Current Challenges and Perspectives of
Descriptive Geometry

Limits of GeoGebra by Solving a Problem

Promény vyuky deskriptivni geometrie na
VSB-TUO

Changes in the Teaching of

Descriptive Geometry at VSB — Technical
University of Ostrava

3D Pen-Supported Geometry Learning in
Secondary Schools

A Notelet to Gyroid: Straight Lines Invited



THURSDAY, 4.9.2025

Chairwoman: Viera Ferdidnova

930_ 950

Jana Chalmovianska Sprava zo stretnutia matematika

1099- 103° Coffee break
1039- 10%0 Anna Otrubova

10%0- 1110
1110- 1130

1130_ 1150

1150- 1210

1210- 1230

1230_ 1240

Zbynék Sir

Marta Hlavova,
Ilvana Linkeova
Nikola Pajerova
Marie Chodorova

Martina Skorpilova

Sarka Gergelitsova,
Tomas Holan

s deskriptivhou geometriou
Report from a Meeting Between

a Mathematician and Descriptive
Geometry

Vyuka deskriptivni geometrie na Gymnaziu
Jana Keplera v Praze

Komplexni Cisla v geometrii

Stan se na den védkyni - a vyzkousej si
modelovani obalovych ploch

Konvexni pétiuhelniky v matematickych
soutézich

Carlyleovy kruznice a konstrukce
pravidelnych mnohouhelnikd

Carlyle Circles and Constructions of
Regular Polygons

Slozenka

12th CZECH - SLOVAK CONFERENCE ON GEOMETRY AND
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Po stopach Feuerbachovej hyperboly: historicky prehlad
a geometrické vlastnosti

BAZSO Agnes

FEIl, Univerzita J. Selyeho
Komadarno, Slovenskad republika
e-mail: bartal.agnes@gmail.com

V prispevku poddvame celistvy obraz o Feuerbachovej hyperbole
prostrednictvom historického prehladu, geometrickej charakterizacie
a vizualizacie jej zakladnych vlastnosti. Material moze sluzit ako ukazka
u nas menej znamej, avsak bohatej oblasti trojuholnikovej geometrie
a zaroven ako podnet na motivaciu Studentov strednych a vysokych
skol.
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Modeling 3D Environments for Virtual Reality

BEGANOVA Juliana

Faculty of Civil Engineering, Slovak University of Technology in Bratislava
Bratislava, Slovakia
e-mail: juliana.beganova@stuba.sk

This work focuses on creating a virtual environment, in which we
demonstrate the use of various types of geometric surfaces
in architecture. A key output is an interactive application. It allows
users to view the 3D form of architectural concepts that are often
perceived only in 2D. This 3D visualization contributes to more
efficient learning and better understanding of the spatial properties of
the studied surfaces. The work also includes a description of the
development processes and optimization of VR applications in the
Unity environment. Although we primarily focus on the Meta Quest 2,
the described principles are also applicable to other modern VR
headsets. Given the rapid development and wide use of virtual reality,
it is important to become familiar with the specifics of development
for this platform.
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Be it Pencil or Al: Informing Geometry
in Forming Architecture

COCCHIARELLA Luigi

Politecnico di Milano, Department of Architecture and Urban Studies (DASTU)
Milano, Italy
e-mail: luigi.cocchiarella@polimi.it

IT has increasingly revealed the dual function of Geometry, that is, as

a metalanguage supporting the generative processes in design, and, as
the structure of that same metalanguage.

12



Historické konstrukce elipsy a ovalli z pohledu Franze Salese
Meyera a Nicolae Fialkowského

Historical Constructions of Ellipses and Ovals from the
Perspective of Franz Sales Meyer and Nicolaus Fialkowski

FERDIANOVA Véra, HOLESOVA Michaela

Prirodovédecka fakulta OU
Ostrava, Ceskd republika
e-mail: vera.ferdianova@gmail.com

Stavebnad fakulta UNIZA
Zilina, Slovenskd republika
e-mail: michaela.holesova@uniza.sk

Pfednaska se zaméruje na historické metody konstrukce elipsy
a ovalnych tvarl, jak jsou zachyceny v dilech Franze Salese Meyera
a Nicolae Fialkowského. Franz Sales Meyer ve své znamé Handbuch
der Ornamentik neprezentuje pouze ornamentalni prvky, ale vénuje
i ¢ast konstrukcim elips a elipsoid, které byly dualezité pro navrhy
Fialkowski ve své rozsahlé ucebnici Die zeichnende Geometrie nabizi
systematicky prehled klasickych i méné znamych metod konstrukce
elipsy, Casto zaloZzenych na praktickém poutziti kruznic a obloukd.
V prfednasce budou vybrané metody predstaveny jak z teoretického
hlediska, tak i formou praktickych ukazek, s dirazem na jejich vyuziti
ve vyuce geometrie a moznost propojeni s digitalnimi nastroji, jako je
GeoGebra.

This lecture focuses on historical methods of constructing ellipses and
oval shapes, as documented in the works of Franz Sales Meyer and
Nicolaus Fialkowski. In his renowned Handbuch der Ornamentik, Franz
Sales Meyer presents not only ornamental elements but also devotes
a section to the constructions of ellipses and ellipsoids, which were
essential for designing more complex forms in architecture and
decorative arts. Nicolaus Fialkowski, in his comprehensive textbook

13



Die zeichnende Geometrie, offers a systematic overview of both
classical and lesser-known methods for constructing ellipses, often
based on the practical use of circles and arcs. The lecture will introduce
selected methods from both a theoretical perspective and through
practical demonstrations, with an emphasis on their application in
geometry education and the potential integration with digital tools
such as GeoGebra.

14



Slozenka

GERGELITSOVA Sarka, HOLAN Tomas

Gymndzium Benesov
Benesov, Ceskd republika

Matematicko-fyzikdIni fakulta UK
Praha 1, Ceskd republika

e-mail: sarka@gbn.cz, Tomas.Holan@mff.cuni.cz

SLOZENKA je webovd aplikace na procvi¢ovani prostorové
predstavivosti.
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Stan se na den védkyni - a vyzkousej si
modelovani obalovych ploch

HLAVOVA Marta, LINKEOVA Ivana, PAJEROVA Nikola

Fakulta strojni, Ceské vysoké uceni technické v Praze
Praha 2, Ceskd republika
e-mail: marta.hlavova@fs.cvut.cz

Prispévek prinasi ohlédnuti za akci Stan se na den védkyni 2025, ktera
se konala 11. 2. na CVUT v Praze pfi pfileZitosti Mezinarodniho dne Zen
a divek ve védé. Akce, jejimz cilem je pfipomenout zasadni Ulohu zen
ve védeckém svété a podporit jejich pristup k védeckému vzdélani, se
tésila velkému zajmu predevsim stfedoskolskych studentek. Autorky
prispévku na tuto akci prispéely prednaskou o strojirenskych aplikacich
obalovych ploch nasledovanou praktickym cvicenim. Zde se pfi
modelovani obalovych ploch v CADu zfetelné projevil znacny
didakticky potencial vlastnorucné vytvoreného dynamického 3D
modelu k objasnéni pomérné slozité teorie, se kterou se studentky
dosud nesetkaly.
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Sprava zo stretnutia matematika
s deskriptivnou geometriou

Report from a Meeting Between a Mathematician
and Descriptive Geometry

CHALMOVIANSKA Jana

Fakulta matematiky, fyziky a informatiky
Univerzita Komenského v Bratislave
Bratislava, Slovenskad republika
e-mail: jana.chalmovianska@fmph.uniba.sk

Predndska pozostava zo zamysleni nad vyukou deskriptivnej
geometrie buducich uditelov tohto predmetu. Sama som absolventkou
zamerania Matematika, preto sa pokusim predstavit pohlad zvonku.
Uvediem, ako tieto pozorovania zapraciuvame do premeny kurzu na
nasej fakulte.

The lecture consists of reflections on teaching descriptive geometry to
prospective teachers of the subject. As my background is in
mathematics, | will try to offer a viewpoint of an outsider. | will inform
about implementations of the observations into the current
transformations of the course at our faculty.

17



Grupa zhodnosti v neeuklidovskej geometrii

CHALMOVIANSKY Pavel

Fakulta matematiky, fyziky a informatiky
Univerzita Komenského v Bratislave
Bratislava, Slovenskad republika
e-mail: pavel.chalmoviansky@fmph.uniba.sk

Pozrieme sa na niektoré zakladné vlastnosti a spbsob prace so
zhodnostami vo vhodnych modeloch neeuklidovskej geometrie.

18



Konvexni pétithelniky v matematickych soutézich

CHODOROVA Marie

Prirodovédeckad fakulta, UP v Olomouci
Olomouc, Ceskd republika
e-mail: marie.chodorova@upol.cz

Tento prispévek je vénovan nékterym vlastnostem zakladnich prvku
v konvexnich pétiuhelnicich, jimiz jsou délky jeho stran a uhlopricek,
velikosti jeho vnitinich a vnéjSich uhld, ptip. jeho obsah, a déle pak
jejich aplikacim pfri feseni konkrétnich planimetrickych uloh.
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Interaktivni modelovani pranikt rotacnich ploch

KUBAT Jakub

Fakulta strojni, Ceské vysoké uceni technické v Praze
Praha 2, Ceskd republika
e-mail: jakub.kubat@fs.cvut.cz

Ve vizualnim programovacim prostredi Grasshopper,
implementovaném v 3D modeldfi Rhinoceros, muzZe uzZivatel
kombinovanim grafickych komponent a skriptovanim v nékolika
z implementovanych programovacich jazyk( vytvofit vlastni
algoritmus, ktery dynamicky generuje CAD geometrii. Za pomoci
nastroje Grasshopper lze vytvofit jednoduché procedury castecné
automatizujici vytvareni predtisk(i a pracovnich listl pro potreby vyuky
deskriptivni geometrie. V tomto prispévku je predstavena konkrétni
aplikace na interaktivni generovani prinikt rotacnich ploch, pfi kterém
mUzZe uzivatel v redlném case ovladat veskeré vizudIni i geometrické
prvky algoritmu.

20



Reconstructing Symmetries in 3D Point Clouds
Using Decomposition

LAVICKA Miroslav

University of West Bohemia in Pilsen
Plzen, Czech Republic
e-mail: lavicka@kma.zcu.cz

Symmetry simplifies complex problems by revealing patterns, making
it a central concept in mathematics and geometry. While
mathematicians study exact symmetries of analytic objects, computer
scientists focus on detecting symmetries in discrete point sets—vital
for applications in graphics, vision, and pattern recognition. This talk
presents a decomposition-based method to recover the full symmetry
group of 3D point clouds by breaking them into simpler parts with
identifiable symmetries. We also propose a technique for detecting
rotational symmetries using the covariance matrix and, when needed,
higher-order tensors. The approach, though designed for exact data,
can be adapted to handle noise, making it suitable for real-world use.

21



Note on Refinement Curve Length

MAKOVNIK Marcel

Faculty of Mathematics, Physics and Informatics
Comenius University Bratislava
Bratislava, Slovak Republic
e-mail: marcel. makovnik@fmph.uniba.sk

A refinement curve is generated by repeatedly applying a refinement
rule to a coarse control polygon. In our talk, we discuss the
computation of the length of a refinement curve with a fixed number
of iterations using Chaikin’s algorithm. We also present several
practical examples where the constant length of the refinement curve
needs to be preserved.

22



A Notelet to Gyroid: Straitgh Lines Invited

IMARKECHOVA Iveta, 2BUDJAC Roman, !DURIS Rastislav,
1L3STUPALOVA Hana

IAutomation and Mechatronics Faculty of Materials Science and Technology in
Trnava, Slovak University of Technology in Bratislava, Slovak Repubic
2University of Zilina, Research Centre, Zilina, Slovak Republic
3Elementary school, SNP 5, 919 43 Cifer, Slovak Republic
le-mail: iveta.markechova@stuba.sk

A triply periodic surface gyroid (left figure) and 3D printing technology
are, roughly speaking, contemporaries. Technology experts share an
opinion on impossibility to produce physical model of gyroid before 3D
printing era. An commonly known aesthetical attractiveness as well as
wide technical applicabilities spectrum of gyroid are enriched here by
our original view on mutual position of straight lines and gyroid
(middle figure). Appendices offer a) some tips for involving gyroid-
phenomenon to elementary course context of mathematics at
technical university. Also b) challenges to meditate on correlation
input-output algorithmical hierarchy if starting point is verbal prompt,
for ChatGPT, to sketch of an abandoned large 3D printed gyroid model
in the university yard and output looks like ... see right figure. Is this
gyroid?

23



On Karteszi Type Triangle Geometry by Geometric
(Grassmann-Clifford) Algebra

MOLNAR Emil

Budapest University of Technology and Economics
Budapest, Hungary
e-mail: emolnar@math.bme.hu

To Memory of Ferenc Karteszi | follow His Didactical Credo. Draw
triangles outward on sides of a given triangle ABC in the Euclidean
plane, say ABC*, BCA*, CAB*, and consider the segments AA*, BB¥,
CC*. Special starting conditions guarantee that the above segments
intersect each other in a point K, called Karteszi points to His Honour.
The later (~1850) strong and very useful machinery (by G and C above,
in analogy of vectors cross product) serves us a unified method and
further interesting discussions.

24



Lie Group Approach to Envelope Surfaces

MOLNAR Michal

Charles University, Faculty of Mathematics and Physics
Prague, Czech Republic
e-mail: mysymol@mmolnar.sk

The construction and analysis of envelope surfaces are of great
interest from both theoretical and practical perspectives. Certain
special cases, such as the envelopes of (truncated) cones undergoing
Euclidean motion, are particularly relevant for applications in CNC
manufacturing. We describe 1-parameter systems of surfaces as
curves in the homogeneous spaces of appropriate Lie groups. Using
the Lie group formalism, we rigorously express the inherent symmetry
and linearity in the computation of the envelope. Furthermore, we
provide an explicit method for obtaining rational parameterizations of
these envelopes and performing the truncation required for practical
applications.
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Vyuka deskriptivni geometrie
na Gymnaziu Jana Keplera v Praze

OTRUBOVA Anna

Gymndzium Jana Keplera
Praha 6, Ceskd republika
e-mail: otrubova@gjk.cz

Deskriptivni geometrie jakozto stfedoskolsky pfedmét. -- Nejedna se
uz dnes, v dobé rysovacich a modelovacich softwarld a umélé
inteligence o prezitek Ci relikt minulosti? Spolu s kolegou Filipem
Beranem, ktery je spoluautor tohoto prispévku, mame za to, ze ne. Na
gymnaziu, kde oba u¢ime, proto hledame zpUsoby, jak v rdmci dvou na
sebe navazujicich rocnich kurz( deskriptivy se studenty a studentkami
pracovat co nejefektivnéji tak, abychom zmény zpUlsobu prace
v technickych oborech reflektovali, ale zaroven jim dali dobry a Siroky
zaklad pro jejich dalSi smérovani. Ve svém prispévku bych nas stavajici
model vyuky rada predstavila.
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Limits of GeoGebra by Solving a Problem

PECH Pavel

Faculty of Education, University of South Bohemia in Ceské Budéjovice,
Ceské Budéjovice, Czech Republic
e-mail: pech@pf.jcu.cz

In the contribution we show what a Dynamic Geometry Environment
(DGE) and Computer Algebra System (CAS) software is capable of
exploring, computing and proving a geometry problem that is closely
related to the well-known Wallace-Simson theorem. In our case, this
problem turns out to be quite difficult for some software tools
incorporated in the DGE software.

27



3D Pen-Supported Geometry Learning in Secondary Schools

POKORNA Barbora

Faculty of Mathematics, Physics and Informatics
Comenius University Bratislava
Bratislava, Slovak Republic
e-mail: barbora.pokorna@fmph.uniba.sk

The study of properties of three-dimensional objects and their mutual
relationships often proceeds via planar projections, i.e., two-
dimensional representations. For some students, however, such 2D
projections do not evoke an adequate mental model of the
corresponding 3D object. The growing accessibility of 3D printing
technologies introduces new opportunities for teaching of three-
dimensional geometry. This paper reports research findings
demonstrating a substantial benefits of employing 3D pens in the
teaching of solid geometry. It also presents new instructional materials
for work with a 3D pen. These materials can support the teaching of
planar cross-sections of cubes and metric relationships between
objects (distances and angle measures) at the secondary-school level,
as well as the fundamentals of oblique parallel projection.
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Aplikacia rotacnych ploch v architekture

RUCKSCHLOSSOVA Tatiana

Stavebnad fakulta STU v Bratislave
Bratislava, Slovenskad republika
e-mail: ruckschlossova@stuba.sk

Rota¢né plochy su jednou z casto vyuzivanych typov ploch pre
realizaciu v architektonickej praxi.

Formou vystavy su prezentované prace Studentov z Fakulty
architektury a dizajnu na STU BA. Cielom prace bolo navrhnut stavbu,
ktora je zlozena z viacerych druhov rotacnych ploch so spolo¢nou osou
rotacie. Uloha bola realizovana ako komplexné skupinové zadanie, kde
na vypracovani jedného navrhu spolupracovali 3-4 Studenti. V projekte
graficky (rucne alebo pomocou PC) spracovali navrh objektu s vyuzitim
zobrazovacich metdd ako Mongeova projekcia a kolma axonometria.
Jednou 1z poziadaviek bolo preniest rozmery objektu do 3D
modelovacieho prostredia vybraného grafického programu
a vypracovat jeho 3D vizualizaciu, umiestnenu do virtualneho okolia.
Bonusovou pozZiadavkou bolo vytvorenie 3D tlaceného modelu
objektu. V zavere bol projekt doplneny spatnou vazbou kazdého clena
timu. Takto postavené zadanie bolo pre Studentov velmi prinosné
z viacerych aspektov, nielen z hladiska praktického vyuzitia geometrie
ale aj spoluprace v skupine.
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Aesthetic Curve Families in Computer-Aided Design

SALVI Peter

Budapest University of Technology and Economics
Budapest, Hungary
e-mail: salvi@iit.bme.hu

The beauty or "fairness" of geometric models is of central importance
in computer-aided design, especially in areas such as the design of car
body panels. In the usual workflow, models are created based on 2D
sketches containing feature curves of the object. The quality of these
curves exert consequently a large influence on the overall shape, so
we need them to be "aesthetic".

But what do we mean by aesthetic curves? In this talk, we will explore
this question by revisiting classical curves generally regarded as
beautiful. This will lead us to families of aesthetic curve
representations, with a deeper look into so-called log-aesthetic curves
and their variations. We will also examine their intriguing connection
to Archimedean spirals, offering insights into possible applications.
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Komplexni Cisla v geometrii
SIR Zbynék

Matematicko-fyzikdlIni fakulta, Univerzita Karlova
Praha, Ceskd republika
e-mail: sir@karlin.mff.cuni.cz

V prispévku predstavim nékolik zajimavych aplikaci komplexnich Cisel
v ramci vyucovani geometrie i védeckych aplikacich. Dotkneme se tak
napriklad reprezentace kfivek, minimalnich ploch a geometrickych
zobrazeni.
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Carlyleovy kruznice a konstrukce
pravidelnych mnohouhelnik

Carlyle Circles and Constructions of Regular Polygons

SKORPILOVA Martina

Matematicko-fyzikdlIni fakulta, Univerzita Karlova
Praha 8, Ceskd republika
e-mail: stepanov@karlin.mff.cuni.cz

Pomoci Carlyleovy kruznice, ktera nese jméno skotského spisovatele a
filozofa Thomase Carlyleho, muiZieme velmi elegantné fesit
kvadratickou rovnici. Nalezeni dvojic realnych kofenl jistych
kvadratickych rovnic touto metodou ndm umozniuje nalézt v roviné
souradnice vrcholi nékterych pravidelnych mnohouhelnik,
a nasledné pomoci Carlyleho kruznic vepsat tyto mnohouhelniky do
dané kruznice Eukleidovskymi prostredky. Za zminku stoji i historie
této problematiky.

Using Carlyle circle, named after the Scottish writer and philosopher
Thomas Carlyle, we can elegantly solve a quadratic equation. Finding
pairs of real roots of certain quadratic equations using this method
allows us to determine the coordinates of the vertices of some regular
polygons in the plane, and then, by means of Carlyle circles, inscribe
these polygons into a given circle using Euclidean tools. The history of
this issue is also worth noting.
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On Orthogonal Trajectories and Zeroes
of Curvature of Isoptics

SKRZYPIEC Magdalena

Maria Curie-Sklodowska University
Lublin, Poland
e-mail: magdalena.skrzypiec@umcs.pl

For a plane curve C the locus of the points in which the support
lines to C intersect under the fixed angle n-o. can be considered. The
curve Co, Wwhere a. € (0, ), is called the a-isoptic, or simply the isoptic.
What are the orthogonal trajectories of the isoptics of a given convex
curve? We will present a Cauchy problem, the solution of which
produces the parametric form of the orthogonal trajectories we seek
out. We consider the existence and uniqueness of the solution of this
problem for isoptics of ovals.

The convexity of curves is an important and frequently discussed topic.
Using the example of isoptics of conic sections, for which the implicit
equations are known, we present here a method for determining and
describing the curves formed by the points where convexity of isoptics
is lost.
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Mathematics of the Cody Dock Bridge

SLAVIK Antonin

Charles University, Faculty of Mathematics and Physics
Prague 8, Czech Republic
e-mail: slavik@karlin.mff.cuni.cz

The Cody Dock Bridge, completed in London in 2022, is a hand-
operated rolling bridge featuring an innovative design grounded in
elegant and unconventional geometric principles. In this talk, we
explore the mathematical ideas that shaped the bridge’s form — ideas
so striking they earned the structure the prestigious Bridges Design
Award.
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Flexible Cross-Polytopes with Two Flat Poses
in Euclidean 4-space

STACHEL Hellmuth

Vienna University of Technology
Vienna, Austria
e-mail: stachel@dmg.tuwien.ac.at

In 1897, Raoul Bricard proved that there exist three types of flexible
octahedra, i.e., polyhedra of the combinatorial type of a regular
octahedron with rigid faces and hinges as edges while disregarding
self-intersections. Bricard’s type-3 octahedra are unsymmetric and
admit two flat poses. Cross-polytopes are the n-dimensional
generalizations of octahedra.

In 2014, the young Russian mathematician Alexander A. Gaifullin
determined all flexible cross-polytopes in the n-dimensional Euclidean,
hyperbolic and spherical spaces for n > 3. He used algebraic methods.
The goal of this presentation is a geometric approach to the geometry
of the 4D analogues of type-3 octahedra. They admit two
3-dimensional "flat” poses.
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Sundials and Gnomonic Azimuthal Projection

VAJSABLOVA Margita

Faculty of Civil Engineering, Slovak University of Technology in Bratislava
Bratislava, Slovakia
e-mail: gitkavaj@gmail.com

We can look at sundials from the perspective of history, philosophy,
astronomy, art, but also mathematics and geometry. Sundial dials
contain images of the meridians and parallels of a spherical surface in
a gnomonic azimuthal projection. Images of the meridians show hour
lines, with the shadow of the pointer (called gnomon) showing the
time during sunny days. Parallel images, here called declination lines,
where the end of the shadow falls on certain significant days of the
year, especially on the days of the equinox, summer and winter
solstices. The aim of the paper is to show these connections, to
formulate the constructions of the dial lines of several types of
sundials using gnomonic azimuthal projection. The main contribution
of this paper is in the creation of formulas for determining its
parameters in relation to the geographical location of the dial plane,
its orientation and the length of gnomon. In Wolfram Mathematica
software, we demonstrate the rendering of the dials of various
sundials using map equations and relations for determining the
parameters of the gnomonic azimuthal projection.
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Pairs of Inverse Curves

VELICHOVA Daniela

Faculty of Mechanical Engineering
Slovak University of Technology in Bratislava
Bratislava, Slovakia
e-mail: daniela.velichova@stuba.sk

Concept of an inverse curve to a given curve defined parametricaly by
a vector map will be introduced based on definition of Minkowski
division of point sets. Vector approach to this point-wise operation
allows to derive some basic properties of the pairs of inverse curves
and to determine their differential characteristics.
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Promény vyuky deskriptivni geometrie na VSB-TUO

Changes in the Teaching of Descriptive Geometry at VSB —
Technical University of Ostrava

VOTOUPAL Vaclav

Fakulta strojni, VSB - Technickd univerzita Ostrava
Ostrava-Poruba, Ceskd republika
e-mail: vaclav.votoupal@vsb.cz

Prednaska se zabyva proménami vyuky deskriptivni geometrie na
Vysoké skole banské — Technické univerzité Ostrava za poslednich 68
let v kontextu technologického vyvoje a ménicich se pozadavki
technickych obor(. Hlavnimi tématy jsou prechod od tradi¢niho
rucniho rysovani k digitalnim metodam vizualizace a modelovani, a
také zmeény ve vnimani role deskriptivni geometrie v ramci
inZenyrského vzdélavani. Prednaska rovnéz analyzuje, ktera z
probiranych témat z(stavaji nadcasovd a kterd byla postupné
redukovana Ci nahrazena, a to na zakladé jejich relevance pro soucasné
technické obory. Ziskané poznatky mohou poslouzit jako vychodisko
pro dalSi modernizaci obsahu vzdélavani s cilem zachovat geometrické
mysleni jako jeden ze zdkladnich kamenU inZenyrské pripravy.

The lecture deals with the changes in the teaching of descriptive
geometry at the VSB — Technical University of Ostrava over the last 68
years in the context of technological development and changing
requirements of technical disciplines. The main topics are the
transition from traditional manual drawing to digital methods of
visualization and modeling, as well as changes in the perception of the
role of descriptive geometry in engineering education. The lecture also
analyses which of the topics discussed remain timeless and which have
been progressively reduced or replaced, based on their relevance to
contemporary engineering disciplines. The insights gained can serve as
a starting point for further modernization of the curriculum in order to
maintain geometric thinking as one of the cornerstones of engineering
training.
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Characterization of Polynomial Surfaces of Revolution

VRSEK Jan

University of West Bohemia in Pilsen
Plzen, Czech Republic
e-mail: vrsekj@gmail.com

The natural rational parametrization of surface of revolution
with the circles as parameter lines can never be given by polynomials.
Nevertheless, there exist surfaces of revolution with a polynomial
partametrization —the paraboloid of revolution is an obvious example.
In addition, a polynomial parametrization of a sphere is known.
Although it is not real, but rather defined over complex numbers, it
can be easily modified to provide a real polynomial parametrization of
one-sheeted hyperboloid of revolution. This motivated the study of
conditions under which rational surfaces of revolution can be
parametrized via polynomials. We characterize the polynomiality of
surfaces of revolution by means of the polynomiality of some
associated plane curve. In addition, if the surface of revolution is
polynomial, we provide formulas for computing a (possibly complex)
polynomial parametrization of the surface. Furthermore, we perform
the first steps towards the analysis of the existence, and actual
computation, of real polynomial parametrizations of surfaces of
revolution.
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Pedal Points Revisited

WEISS Gunter

TU Vienna & TU Dresden
Wien, Osterreich
e-mail: weissgunter@gmx.net

The classical construction of a pedal point needs a pole O and a line |,
which is intersected by a line n through O and orthogonal to /. This
starting idea is adopted by many different research topics, their results
are partly well-known, partly hidden in publications, which are not
easy to discover. A first branching up starts with {/} being a discrete set
of lines on one hand and on the other that {/} is a continuous set and
O fixed. While standard treatment in both cases is based on Euclidean
orthogonality, one could of course replace this by other (extrinsic or
even intrinsic) orthogonality concepts. For pedal constructions in
higher dimensions one can even use a “polar space” o instead of a pole
O. To make sense the “space” A (of a continuous set) should be skew
to o and define a common normal space with o, that intersects both,
o and A in points. In a 3-space with a pole O resp. a polar line o, A can
be a plane or a line, resp. a line only.
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Current Challenges and Perspectives
of Descriptive Geometry

ZAMBOIJ Michal

Faculty of Education, Charles University
Prague, Czech Republic
e-mail: michal.zamboj@pedf.cuni.cz

The lecture is a response to the discussion on the current state of
descriptive geometry in the Czech and Slovak Republics, which took
place within the framework of the Round Table on Descriptive
Geometry in Olomouc. We will draft the current problems that
descriptive geometry encounters in the field of education,
applications, and research. We will identify the original motivations as
fixed elements accompanying the subject since its foundation. The aim
of the lecture is to propose projections of these motivations to the
current time into two interrelated projection planes: descriptive
geometry as a part of mathematics and as an application in other
subjects of not only technical but also general education.
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