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Foreword

Dear Colleagues,

The 22nd International Geometry Symposium was held at the Siileyman Demirel
University, Isparta, Turkey on 8-10 July 2026 in honor of Mahmut ERGUT. First of all, we
present our deepest thanks to our supporters Suleyman Demirel University, Sakarya
University, Sakarya University of Applied Science, Geometricians Society for their
supports and efforts during the conference days.

Continuity in holding an international symposium is a team effort that requires dedication.
For this reason, we would like to thank the symposium scientific and organizing committee
members for all their support.

In addition, we would like to thank the invited speakers who participated in our
symposium from Turkey and abroad, and all the participants who supported the
symposium by participating in the symposium with and without papers. With the hope
that the studies presented in this symposium are going to contribute to science and
scientists...

On Behalf of Organizing Committee
Prof. Dr. Nihat AYYILDIZ
Suleyman Demirel University
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Presentation Notice for authors and Section Chairs/Moderators
REMARKS:

1. The authors must be ready in the meeting room at least 5 minutes prior to the
start of the session. Presenters must introduce themselves to the session chair(s)
and upload their Oral presentations to the computer.

2. Authors must be able to present on any day of the symposium the program cannot
be tailored around specific requests from individual authors to present on particular
days.

3. The international research symposium program is designed for original research
contributions and presentations in all research fields. Presentations scheduled in
the Oral sessions are drawn from a selection of peer reviewed papers from a
wide range of scientific and other disciplines of inquiry.

ROLE OF THE SESSION CHAIR/MODERATOR
The duties of the Session Chair include the following:

1. Arrive at the conference hall at least 5 minutes before the session begins. Identify
the paper presenters and discussant(s) in advance and introduce yourself. Remind
each presenter of the time limits that apply and describe the method you will use
to alert them of time limits during the actual presentation.

2. At the start of the session, introduce yourself to the audience, announce the ses-
sion/ title, and offer a brief overview indicating how the papers are related.

3. Prior to each presentation, introduce the speaker, announce the paper’s title, the
name(s) of the author(s), and provide brief comments regarding the affiliation
and/or background of each presenter. Identify the individual who will be speaking
if it is someone other than the first author.

4. During the presentations enforce time limits strictly so that no author (or audience
member) monopolizes someone else’s time. Oral paper presentations each have 15
minutes (10 minutes for full presentation papers, 5 minutes for discussions).

5. Once presentations are complete, the remaining time can be used for informal
discussion between the audience and session participants. It is your job to field
questions from the audience.
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Applications of a New Class of Derivations in
Lifting Theory

Arif Salimov

Baku State University, Azerbaijan e-mail:asalimov@hotmail.com

Abstract

The purpose of this presentation is to investigate the liftings of
(1,1)-tensor fields (endomorphism fields) to tensor bundles of type
(0,q) along pure cross-sections. In particular, most of the classical
results concerning liftings in the tangent bundle are generalized within
a new framework, and several formulas related to complete and hori-
zontal lifts in the tangent bundle are unified and extended through our
approach. The fundamental starting point of our study is the notion
of the ®,-derivation associated with a (1,1)-tensor field ¢, acting on
pure tensor fields {. The theory of ®,-operators has been extensively
developed by Tachibana [4], Yano [3].

In these works, applications of ® -operators have been primarily
concerned with holomorphic objects. More precisely, when the (1,1)-
tensor field ¢ determines an almost complex (or almost paracomplex)
structure, a pure tensor field ¢ satisfying ®,£ = 0 is called an almost
holomorphic tensor field [1, 2].

Unlike the situation in the tangent bundle, the lifting of a (1, 1)-
tensor field to a tensor bundle cannot be characterized solely by means
of Lie derivatives and covariant derivatives. We show that the ex-
istence of such liftings along pure cross-sections naturally leads to a
more general lifting procedure. This generalized framework is estab-
lished through the introduction of generalized ®-derivations, which
provide a unified treatment of various lifting constructions and reveal
new geometric properties of tensor bundles.

Keywords: Lifting theory, tensor bundles, generalized derivations,
pure cross-sections, ®,-derivations.
2010 Mathematics Subject Classification: 53C15, 53C07, 58A32.
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On Strictly Locally Conformal Structures on
Almost Contact Metric Manifolds

Hakan Mete Tastan

Department of Mathematics, Istanbul University, fstanbul, Tiirkiye
e-mail:hakmete@istanbul. edu.tr

Abstract

In this talk, we investigate the existence of strictly locally confor-
mal structures on almost contact metric manifolds. We explore the
geometric properties and conditions under which these strictly (non-
globally) conformal structures arise. Furthermore, to substantiate our
theoretical findings, we construct some explicit illustrative examples.
Keywords: Almost contact metric manifold, locally conformal almost
contact metric structures, locally transversally Kenmotsu manifolds,
transversal Lee form.

2010 Mathematics Subject Classification: 53C18, 53C25.
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Reduced Biquaternions and Applications in Signal
Processing

Hidayet Hiida Ko6sal

Department of Mathematics, Sakarya University, Sakarya, Tirkiye,
hhkosal@sakarya.edu.tr

Abstract

Reduced biquaternions with the parameter p = —1, also known
as elliptic quaternions or commutative (Segre) quaternions, form a
four-dimensional commutative real algebra spanned by {1,1, 7, k} with
i2=k?>= -1, 52 =1, and ij = ji = k. Through the idempotent units
e1 = (144)/2 and e3 = (1 — j)/2, every reduced biquaternion matrix
splits into two independent complex components. In this talk, we first
present Householder transformations formulated directly in the e;—eq
idempotent representation and, building on them, Householder-based
QR and singular value decomposition (SVD) algorithms for reduced
biquaternion matrices that operate in native algebraic form, avoiding
representation-matrix conversion and recombination overhead. Nu-
merical experiments confirm their accuracy and computational effi-
ciency against real quaternion and commutative quaternion baselines.
This single algebraic framework then drives three signal-processing
applications where multi-channel data are encoded holistically: (i)
SVD-based denoising of three-component seismic signals via Hankel
embedding and low-rank truncation, (ii) SVD-based color image com-
pression, reconstruction, and eigen-image analysis, and (iii) QR-based
blind color image watermarking with key-dependent block selection
and scrambling, evaluated for imperceptibility, robustness, and secu-
rity.

Keywords: Reduced biquaternions, Householder transformation, QR
decomposition, singular value decomposition, signal processing.
2020 Mathematics Subject Classification: 15A23, 65F25, 65F55.
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Data-driven Decision Support in Complex
Situations

e [RIS Integrated Reachback Information System as Hybrid Optimiza-
tion Framework

e Digital Twins for the Anomaly Detection of Complex Supply Chains
with the Support of Polytopes and Geometric Modelling

e INESS — Intelligent Network Analysis and Security Structures

Stefan Wolfgang Pickl
DKKV, COMTESSA, Munich, Germany

Abstract

The current situation faced both the decision-makers in politics
in particular as well as the players in the logistics industry in gener-
ally a multitude of complex challenges. The supply chains considered
currently need special attention to be optimized on complex disrup-
tions that affect the general security of supply. As part of the research
project ”OPERA - Future Operations” an interdisciplinary consortium
develops a trend-setting interactive visualization tool to support deci-
sion makers politics, to adapt and to explore different strategies espe-
cially with the aid of digital twins. This talk gives an overview on that
project. Furthermore it presents the special sector-based approach
IDEA4C as part of the IRIS project:

I. Identification of critical regions, sectors and coupling principles;
Cost—Benefit Analysis for critical sectors.

D. Data-driven constraint optimization; Coupled sector-based mod-
els.

E. Exploratory strategies; Recognition of critical pathways and sec-
tors; Characterization of pathways.

A. Adaptation and quantifying analysis; Coordination of strate-
gies.

This 4C-approach describes a new integrated modelling suite for de-
veloping and assessing relief distribution strategies. With the aid of a
digital twin ”IRIS” approach, anomaly detection should be supported.
This hybrid optimization framework as example for IRIS has been con-
ceptualized and is currently being developed with and for experts in
the field of disaster and emergency management, in order to tackle
the real issues arising during such this crisis. INESS is based on an
analytical approach which is based on polytopes.
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Mosaics of Some Combinatorial Designs

Kevser Soytiirk, Mustafa Gezek

Department of Mathematics, Tekirdag Namik Kemal University, Tekirdag, Tiirkiye,
ksoyturk@nku.edu.tr, mgezek@nku.edu.tr

Abstract

Mosaics of combinatorial designs extend classical design theory by
combining several designs within a single incidence matrix. In a mosaic,
the entries of the matrix are represented by different symbols or col-
ors, where each symbol corresponds to a distinct combinatorial design
with the same set of points and blocks. Thus, the incidence structure is
partitioned into multiple designs that coexist within one matrix frame-
work. This approach provides a new perspective for constructing and
studying combinatorial designs and allows different designs to be ana-
lyzed simultaneously within a unified structure. In this talk, we review
several well-known constructions of mosaics of combinatorial designs
and discuss some of the main open problems. We also present our
recent approach and calculations addressing these problems, together
with the results obtained in this direction.

Keywords: Combinatorial Design, Mosaics of Designs, Incidence Ma-
trix.
2010 Mathematics Subject Classification: 05B05, 05B20.
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Introduction to Arakelov Geometry

Sifa Aygiin, Mahmut Erglit

Department of Mathematics, Tekirdag Namik Kemal University, Tekirdag, Tirkiye,
1258124106@nku.edu.tr, mergut@nku.edu.tr

Abstract

Arakelov geometry is one of the central subjects of modern arith-
metic geometry, combining algebraic geometry, number theory, and
complex differential geometry within a unified framework. This talk
presents an introductory overview of the fundamental ideas of Arakelov
geometry and the analogy between number fields and function fields
that motivates the theory.

The presentation begins with the geometric interpretation of val-
uations and the role of Archimedean places in arithmetic geometry.
Height functions, Weil functions, and Néron functions are introduced
in order to explain how arithmetic complexity can be measured geo-
metrically. The theory of metrized line bundles and Hermitian vector
bundles is then discussed, emphasizing the interaction between alge-
braic and analytic structures.

Furthermore, Chern forms and positivity are considered from the
perspective of complex differential geometry, leading to the construc-
tion of Arakelov divisors and arithmetic intersection theory. Finally,
several important applications of Arakelov geometry are mentioned,
including height theory, Faltings’ theorem, and the study of rational
points.

Keywords: Arakelov geometry, arithmetic geometry, Hermitian vec-
tor bundles, height functions, arithmetic intersection theory.
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Topological Inequalities for the Normalized
Ricci{Harmonic Flow

Yasemin Soylu, Davut Karakose
Department of Mathematics, Giresun University, Giresun, Turkiye,
yasemin.soylu@giresun.edu.tr
Department of Mathematics, Giresun University, Giresun, Turkiye,
davut27200@gmail.com

Abstract

The Ricci{harmonic ow, introduced by List and further developed
by Muller, provides a natural coupling between the Ricci ow and the
harmonic map ow. In this work, we investigate the topological con-
sequences of the long-time behavior of the normalized Ricci{harmonic

ow on closed four-dimensional manifolds.

In particular, we study Euler characteristic and Hitchin{Thorpe-
type inequalities in the setting of the normalized Ricci{harmonic ow.
To this end, we derive evolution equations for the modi ed scalar cur-
vature and its average, establish several integral identities, and obtain
a Gauss{Bonnet-type formula expressed in terms of the modi ed Ricci
tensor. The resulting formulas incorporate additional contributions
arising from the harmonic map component and provide a natural ex-
tension of corresponding results known for the classical Ricci ow.

Keywords: Normalized Ricci{harmonic ow, Euler characteristic,
Hitchin{Thorpe inequality, Gauss{Bonnet formula.
2010 Mathematics Subject Classi cation : 53C44, 53C21.
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