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1. Introduction

The Geometrical Seminar is traditional conference that began during the eighties
in the last century, under the name Yugoslav Geometrical Seminar. The aim of these
meetings is to bring together mathematicians, physicists and engineers interested
in geometry and its applications, to give lectures on new results, exchange ideas,
problems and conjectures. The last conference, XXI Geometrical Seminar 2022,
was held at Belgrade 2022, and involved around 130 participants from all over
the world. The international conference XXII Geometrical Seminar was held in
Vrnjacka Banja, Serbia from May 25 to May 31, 2024. XXII Geometrical seminar
is organized by Faculty of Science and Mathematics, University of Nis, and Faculty
of Mathematics, University of Belgrade, in collaboration with Faculty of Science,
University of Kragujevac, and Mathematical Institute of the Serbian Academy of
Sciences and Arts (SANU), Belgrade.

Conference topics are: Differential Geometry, Topology, Lie Groups, Mathemat-
ical Physics, Discrete Geometry, Integrable Systems, Visualization, Teaching Ge-
ometry, Geometric Education, as well as other subjects related to the main themes.

The XXII Geometrical seminar is dedicated to professor Stana Nikéevié.

This special issue of journal Facta Universitatis, Series: Mathematics and Infor-
matics complies peer-reviewed papers covering various geometric topics presented at
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the conference. The collection of papers spans from theoretical studies to practical
applications across multiple scientific disciplines. The XXII Geometrical Seminar
hosted than 90 participants from all over the world. This is traditional meeting
bringing together mathematicians, physicists and engineers with an interest in Ge-
ometry and its applications. The aim of the Geometrical Seminar is to enable re-
searches to give lectures on new results, exchange ideas, problems and conjectures.
The papers in this issue were accepted for presentation after having been subjected
to the usual strict reviewing process by the members of the conference committee.
The editor thanks the members of the Committees of Geometrical Seminar and to
the Faculty of Sciences and Mathematics, Ni§, Faculty of Mathematics, Belgrade,
Faculty of Science, Kragujevac and Mathematical Institute SANU for their great
effort in organizing this conference.

The members of the International Advisory Committee of the confer-
ence are:

- Dmitri Alekseevsky, Institute of Information Security, Moscow, Russia;

- David Blair, Michigan State University, USA;

- Victor Buchstaber, Russian Academy of Sciences, Moscow, Russia;

- Bang-Yen Chen, Michigan State University, USA;

- Ryszard Deszcz, Wroclaw University of ELS, Wroclaw, Poland;

- Branko Dragovich, Serbian Academy of Sciences and Arts, Belgrade, Serbia;
- Anatoly T. Fomenko, Russian Academy of Sciences, Moscow, Russia;

- Graham Hall, University of Aberdeen, Aberdeen, United Kingdom;

- Stefan Ivanov, Sofia University ”St. Kliment Ohridski”, Sofia, Bulgaria;

- Louis Kauffman, Emeritus at University of Illinois at Chicago, Chicago, USA;
- Haizhong Li, Tsinghua University, Beijing, China;

- Miodrag Mateljevié¢, Serbian Academy of Sciences and Arts, Belgrade, Serbia;
- Josef Mikes, Palacky University Olomouc, Olomouc, Czech Republic;

- Dmitry Millionschikov, Lomonosov Moscow State University, Moscow, Russia;
- Svetislav Min¢i¢, Faculty of Science and Mathematics, Nis, Serbia;

- Andrey Mironov, Russian Academy of Sciences, Novosibirsk, Russia;

- Alexander Mischenko, Lomonosov Moscow State University, Moscow, Russia;
- Emil Molnar, Budapest University of TE, Budapest, Hungary;

- Yuri Nikolayevsky, La Trobe University, Melbourne, Australia;

- Masafumi Okumura, Saitama University, Saitama, Japan;

- Leopold Verstraelen, Katholieke Universiteit Leuven, Leuven, Belgium;

- Andrei Vesnin, Tomsk State University, Novosibirsk, Russia;

- Iskander Taimanov, Russian Academy of Sciences, Novosibirsk, Russia;
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- Alexey Tuzhilin, Lomonosov Moscow State University, Moscow, Russia;
- Luc Vrancken, UVHC, LAMAV, F-59313 Valenciennes, France.

The members of the Program Committee are:

- Vladica Andreji¢, Faculty of Mathematics, Belgrade, Serbia;

- Miroslava Antié¢, Faculty of Mathematics, Belgrade, Serbia;

- Mirjana Djori¢, Faculty of Mathematics, Belgrade, Serbia;

- Emilija Nesovi¢, Faculty of Science, Kragujevac, Serbia;

- Miroslava Petrovi¢-Torgasev, Faculty of Science, Kragujevac, Serbia;
- Ljiljana Radovi¢, Faculty of Mechanical Engineering, Nis, Serbia;

- Zoran Raki¢, Faculty of Mathematics, Belgrade, Serbia;

- Mic¢a Stankovi¢, Faculty of Science and Mathematics, Nis, Serbia;

- Ljubica Velimirovi¢, Faculty of Science and Mathematics, Ni§, Serbia;
- Srdjan Vukmirovi¢, Faculty of Mathematics, Belgrade, Serbia;

- Milan Zlatanovié, Faculty of Science and Mathematics, Nis§, Serbia.
The members of Local Organizing Committee are:

- Milica Cvetkovié, The Academy of Appl. Tech. and Preschool St., Ni§, Serbia;
- Milica Grbovié Cirié, Faculty of Science, Kragujevac, Serbia;

- Miroslav Maksimovié¢, Faculty of Sci. and Math., Kosovska Mitrovica, Serbia;
- Vladislava Milenkovié, Faculty of Technology, University of Ni§, Serbia;

- Marija Najdanovié¢, Faculty of Sci. and Math., Kosovska Mitrovica, Serbia;

- Milo§ Petrovié, Faculty of Agriculture, University of Nis, Serbia;

- Mié¢a Stankovié¢, Faculty of Sci. and Math., Nis, Serbia;

- Ljubica Velimirovi¢, Faculty of Science and Mathematics, Nis, Serbia;

- Ana Velimirovié¢, University Metropolitan, Belgrade, Serbia;

- Nenad Vesi¢, Mathematical Institute SANU, Belgrade, Serbia;

- Milan Zlatanovié, Faculty of Science and Mathematics, Ni§, Serbia.

List of reviewers of this special issue:

e Marija S. Najdanovié¢, Faculty of Science and Mathematics, University of
Pristina Kosovska Mitrovica, Serbia;

e Milica Cvetkovié¢, The Academy of Applied Technical and Preschool Studies,
Department of Nis, Serbia;
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e Nenad O. Vesié¢, Mathematical Institute of the Serbian Academy of Sciences
and Arts, Serbia;

e Vladislava M. Milenkovié¢, University of Ni§, Faculty of Technology in Lesko-
vac, Serbia;

e Milo§ Z. Petrovi¢, Faculty of Agriculture in Krusevac, University of Nis, Ser-
bia;

e Uday Chand De, Department of Pure Mathematics, University of Calcutta,
India;

o Josef Mikes, Palacky University Olomouc, Czech Republic;
e Ivan M. Petkovié¢, Faculty of Electronic Engineering, University of Nis, Serbia;

e Milan Lj. Zlatanovi¢, Department of Mathematics, Faculty of Sciences and
Mathematics, University of Nis, Serbia;

e Ljubica Velimirovi¢, Department of Mathematics, Faculty of Sciences and
Mathematics, University of Nis, Serbia;

e Miroslava Anti¢, Faculty of Mathematics, University of Belgrade, Serbia;

e Alexey Tuzhilin, Lomonosov Moscow State University, Moscow, Russian Fed-
eration.

This research was funded by the grant from the Ministry of Science, Tech-
nological Development and Innovation of the Republic of Serbia 451-03-65/2024-
03/200124.

2. Overview of the Published Papers

This Special Issue contains 15 papers which were accepted for publication after a
rigorous reviewing process.

In the paper [1] the author investigates the properties of 3-triangulation of poly-
hedra, when possible. Namely, it is known that 3-triangulation of convex polyhedra
is always possible, but this is not the case with all non-convex ones. This is the rea-
son to consider the decomposition of non-convex polyhedra into convex pieces if pos-
sible. After that, the author introduces the connection graph for the 3-triangulable
polyhedron in such a way that these pieces are represented by the nodes of the
graph. First, our attention shall be focused on toroids, a special class of non-convex
polyhedra, and the minimal number of tetrahedra necessary to 3-triangulate them.

The main purpose of the paper [2] is to derive the conditions that ensure the sta-
bility of the generalized S-space forms with two structure vector fields. In addition,
some particular conditions under which a generalized S-space form with two struc-
ture vector fields is unstable are obtained. Several consequences are also discussed
at the end of the paper.
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In the article [3], the author classifies general relativistic vacuum constraint
equations on a Riemannian manifold using a method based on the pointwise decom-
position of tensor products (reducible with respect to the action of the orthogonal
group) into irreducible components. Each selected class of equations is described.

In the paper [4] the author considers some properties which have been generated
by well-known FRLW metric in the last hundred years. Geodesic equations in
one space dimension are presented. After solving geodesic equations in one space
dimension and obtaining an expression for velocity of tuba cosmos, the theoretical
results are compared with astronomical observation to estimate constant k which is
parameter of geometric tensor in FRLW metric.

The paper [5] surveys recent results (concerning geodesic and Killing fields,
rigidity and splitting theorems, Ricci-type solitons and Einstein-type metrics, etc.)
in this new field of Riemannian geometry.

In the paper [6], the authors present two new variants of Homeier’s iterative
method for finding simple, real or complex, solutions of nonlinear equations. In-
creasing the order of convergence from three to four is achieved by one additional
term. Through many numerical examples, by classical and criteria based on basins
of attraction, it is shown that the new methods can be competitive to other fourth-
order methods.

In the paper [7], canonical biholomorphically projective and equitorsion canon-
ical biholomorphically projective mappings are defined. Some relations between
corresponding curvature tensors of the generalized Riemannian spaces GRy and
GRy are obtained. At the end, invariant geometric object of equitorsion canonical
biholomorphically projective mapping is found.

In the paper[8] the authors study two kinds of curvature invariants of Rieman-
nian manifold equipped with a complex distribution D related to sets of pairwise
orthogonal subspaces of the distribution. One kind of invariant is based on the mu-
tual curvature of the subspaces and another is similar to Chen’s d-invariants. They
compare the mutual curvature invariants with Chen-type invariants and prove geo-
metric inequalities with intermediate mean curvature squared for CR-submanifolds
in almost Hermitian spaces. In the case of a set of complex planes, the authors
introduce and study curvature invariants based on the concept of holomorphic bi-
sectional curvature. As applications, they give consequences of the absence of some
D-minimal CR~submanifolds in almost Hermitian manifolds.

In the paper [9] the authors consider conformal and projective mappings of
generalized Riemannian spaces in Eisenhart’s sense and find necessary and sufficient
conditions for these mappings to preserve curvature, Ricci and traceless Ricci tensors
and some of their linear combinations. Particularly, they find that the following
result holds in the case of Riemannian spaces: if a conformal mapping f1 : M — M
is preserving the traceless Ricci tensor and a projective mapping fs : M — M is
preserving the traceless Ricci tensor then the Yano tensor of concircular curvature
is invariant with respect to the composition f3 = fi o fo : M — M.

In this paper [10] the authors study infinitesimal bending of dual spherical curves
using the Blaschke frame. They give the necessary and sufficient conditions for the
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infinitesimal bending field. Also, they consider the hyperbolic paraboloid as a ruled
surface corresponding to a dual spherical curve.

In the paper [11], the creation of the human organs’ geometrical models was stud-
ied by including different relations between Regions of Interest (RGIs) models and
specific properties, like functional, materials, and topological. Enhancing existing
methodologies in CAS aims to offer a more comprehensive geometrical description
of human organs, leading to the development of more precise and anatomically
accurate personalized geometrical models.

In the paper [12] the author discusses properties of geodesic orbit Riemannian
metrics on nilpotent Lie groups and some recent examples of such metrics. In
particular, the author explains the construction of continuous families of pairwise
non-isomorphic connected and simply connected nilpotent Lie groups of dimension
4k 4+ 6, k > 1, every of which admits geodesic orbit metrics.

In view of the meaning of ruled surfaces in aesthetics, statics, scale and manu-
facturing technologies, the authors in the paper [13] point out the possibility of a
mathematical analysis in the case of infinitesimal deformations by considering the
variations of the Willmore energy on Gaudi surface under infinitesimal bending in
R3. Application could be connected with energy-efficient building design.

In the paper [14] the author proves the non-existence of Hopf real hypersurfaces
in the nearly Kihler sphere S%(1) whose structure Jacobi operator is of Codazzi
type.

The paper [15] studies a generalization of the classical Fermat—Torricelli problem
to normed spaces of arbitrary finite dimension. Given integer n, we describe all
normed spaces such that the solution of the Fermat—Torricelli problem is unique for
any n points in this space. More precise conditions for normed planes and three-
dimensional spaces are presented. In addition, the author applies the criterion to
norms whose unit balls are regular polyhedra.

Acknowledgement: Research was funded by the grant from the Ministry of Sci-
ence, Technological Development and Innovation of the Republic of Serbia 451-03-
65/2024-03/200124.
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