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THE NINETH INTERNATIONAL CONFERENCE ON
COMPUTATIONAL MATHEMATICS AND ENGINEERING SCIENCES (CMES-
2025), DiYARBAKIR/TURKIYE, MAY 17-19, 2025

The Nineth International Conference on Computational Mathematics and Engineering
Sciences (CMES-2025) will be held in Dicle University from 17- to 19 May 2025 in Dicle,
Tiirkiye. It provides an ideal academic platform for researchers and professionals to discuss recent
developments in both theoretical, applied mathematics and engineering sciences. This event also aims
to initiate interactions among researchers in the field of computational mathematics and their
applications in science and engineering, to present recent developments in these areas, and to share

the computational experiences of our invited speakers and participants.

The Organizing Committee

©AIl Rights Reserved. This conference is organized by a cooperation of several international
organizations including Firat University, Final International University, Moulay Ismail University,
Private University of Fes, Dicle University, Harran University, Van Yiiziincii Yil University, Manas
University, Ordu University Erzurum Technic University and Inonu University. No part of this book
can be reproduced or utilized in any forms or by any means, electronic or mechanical, including
photocopying, recording, or by any information storage and retrieval systems, without permission
from the authors.

© The informations provided in the papers published in this book are under the responsibility of
their author(s).

Committee Chairs

Hasan Bulut, Firat University, Tiirkiye
Zakia Hammouch, Ecole Normale Superierue de Meknes, Moulay Ismail University, Morocco
Ercan Celik, Kyrgyz-Turkish Manas University, Kyrgyzstan
Haci Mehmet Baskonus, Harran University, Tiirkiye
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MESSAGE FROM THE GENERAL CHAIRS

Dear Conference Attendees,

We are honored to welcome you to the Nineth International Conference on Computational
Mathematics and Engineering Sciences (CMES-2025) at Dicle University from 17 to 19 May 2025
in Diyarbakir City, Tiirkiye.

CMES, founded in 2016 at Faculty of Science and Techniques Errachidia Moulay Ismail

University Morocco is an annual intarnational conference, which was very successful in the past years
by providing opportunities to the participants in sharing their knowledge and informations and
promoting excellent networking among different international universities. This year, the conference
includes 200 extended abstracts, several submissions were received in response to the call for papers,
selected by the Program Committee. The program features keynote talks by distinguished speakers
such as:
Dumitru Baleanu from Lebanese American University, Beirut, Lebanon; Baver Okutmustur from
Middle East Technical University, Tiirkiye; Mehrdad Lakestani from Tabriz University, Iran,
Ekrem Savas from Usak University, Tiirkiye; Ozlem Defterli from Cankaya University, Tiirkiye;
Sedaghat Shahmorad from Tabriz University, Iran. The conference also comprises contributed
sessions, posters sessions and various research highlights.

We would like to thank the Program Committee members and external reviewers for
volunteering their time to review and discuss submitted abstracts. We would like to extend special
thanks to the Honorary, Scientific and Organizing Committees for their efforts in making CMES-
2025 a successful event. We would like to thank all the authors for presenting their research studies
during our conference. We are grateful to DUBAP(ZGEF.25.003) for research funds. We hope that
you will find CMES-2025 interesting and intellectually stimulating, and that you will enjoy meeting
and interacting with researchers around the world.

Hasan Bulut,

Firat University, Elazig, Tirkiye.

Zakia Hammouch,

ENS Meknes, Moulay Ismail University Morocco

Thu Dau Mot University, Binh Duong Province, Vietnam

China Medical University Hospital Taichung 40402, Taiwan.
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Control Theory,

Game Theory,

Applied Mathematics,
Financial Mathematics,
Artificial Intelligence,
Education Sciences,
Engineering Sciences,
Computer Science,
Information Technology,
Geometry and Its Applications,
Analysis and Its Applications,
Statistics and Its Applications,
Algebra and Its Applications,
Topology and Its Application,

Chaos and Dynamical Systems,

TOPICS

Electrical and Electronic Engineering,
Defense industry and applications,
Mathematical Biology,

Computational Epidemiology,
Mathematical Chemistry,

Mathematics Education and Its Applications,
Numerical Methods and Scientific
Programming,

Linearand Nonlinear programming and
Dynamics,

Modeling of Bio-systems for Optimization
and Control,

Ordinary, Partial, Stochastic and Delay
Differential Equations,

Computational Fluids mechanics. Heat and

Cryptography and its Applications, Mass Transfers,
Fractional Calculus and Applications, Earth Sciences,
Economics and Econometric Studies, Applied Sciences

COMMITTEE CHAIRS

Prof.Dr.Hasan Bulut, Firat University, Elaz1g, Tiirkiye
Prof.Dr.Zakia Hammouch, ENS Meknes, Moulay Ismail University, Morocco
Prof. Dr. Ercan Celik, Kyrgyz-Turkish Manas University, Kyrgyzstan

Prof.Dr.Haci Mehmet Baskonus, Harran University, Tiirkiye

COMMITTEE CO-CHAIRS

Prof.Dr. Carlo Cattani, Tuscia University, Viterbo, Italy
Prof.Dr. Mohammed Ouazzani Jamil, University Privee of Fez, Morocco

Prof. Dr. Hassan Qjidaa, Sidi Mohammed Ben Abdellah University, Fes Morocco
Prof. Dr. El Mehdi El Khattabi, Moulay Ismail University Morocco
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Assoc. Prof. Dr. Tolga Aktiirk, Ordu University, Tiirkiye

HONORARY COMMITTEE

Prof. Dr. Alpaslan Ceylan, Rector of Kyrgyz-Turkish Manas University, Kyrgyzstan
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izzettin Toraman, Chairman of the Board of Toraman Tekstil
Prof. Dr. Kamuran Eronat, Rector of Dicle University, Diyarbakir, Turkiye
Prof. Dr. Mahmut Ergiit, Namik Kemal University, Tekirdag, Tlrkiye
Prof. Dr. Mehmet Sirag Ozerdem, Vice Rector of Dicle University, Diyarbakir, Tiirkiye
Prof. Dr. Mehmet Tahir Gullioglu, Rector of Harran University, Sanliurfa, Turkiye
Prof. Dr. Mohammed Aziz Lahlou, President of Universite Privee of Fes, Morocco
Prof. Dr. Necdet Bildik, Retired Faculty Member, Celal Bayar University, Turkiye
Prof. Dr. Orhan Bas, Rector of Ordu University, Ordu, Turkey
Prof. Dr. Orhan Gemikonakl, Rector of International Final University, Gime, Cyprus
Prof. Dr. Ouazzani Jamil Mohamed, Vice President of Universite Privee of Fez, Morocco
Prof. Dr. Rengin Ak, Rector of Kirklareli University, Kirklareli, Turkiye
Prof. Dr. Rifat Colak, Retired Faculty Member, Firat University, Turkiye
Sahin Otu, Chairman of Final Schools Diyarbakir
Prof. Dr. Senglil Kocaman, Dean of Education Faculty, Diyarbakir, Tirkiye
Sevket Ertem, Final International University, Gime, Cyprus
Prof. Dr. Sezai Asubay, Dean of Science Faculty, Diyarbakir, Tlrkiye
Prof. Dr. Subhan N. Namazov, Vice Rector, Azerbaijan Technical University, Baku, Azerbaijan
Prof. Dr. Velat Sen, Vice Rector of Dicle University, Tlrkiye
Prof. Dr. Vilayet M. Veliyev, Rector of Azerbaijan Technical University, Baku, Azerbaijan
Prof. Dr. Volkan Ongel, Rector of istanbul Beykent University, istanbul, Tiirkiye
Prof. Dr. Yusif Gasimov, Azerbaijan University, Baku, Azerbaijan

SCIENTIFIC COMMITTEE

Abdellah Rababah (University of Science and Technology Irbid, Jordan)
Abdellah Rezzouk (Sidi Mohamed Ben Abdellah University, Morocco)
Abdelmjid Bouazizi (ENS Moulay Ismail University Morocco)
Abdelaziz Sbai (EST Moulay Ismail University, Morocco)
Abdelouahed Alla Hamou (FS, Mohamed V University Rabat, Morocco)
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Abdulhamit Subasi (University of Turku, Finland)
Abdulkadir Karakas (Siirt University, Turkiye)

Abdullah Cagman (Agri ibrahim Cecen University, Tiirkiye)
Abdullah Kopuzlu (Ataturk University, Tirkiye)
Abdullahi Yusuf (Biruni University, Istanbul, Tirkiye)
Adnéne Arbi (University of Carthage, Tunisia)
Agamirza Bashirov (Eastern Mediterranean University, Cyprus)
Ahmed Elngar (Beni Suef University, Egypt)

Ahmet Bedri Ozer (Firat University, Elazig, Turkiye)
Ahmet Dumlu (Erzurum Technical University, Turkiye)
Ahmet Ocak Akdemir (Agri ibrahim Cecen University, Tirkiye)
Ahmet Yildiz (inénii University, Malatya, Tiirkiye)

Akbar Barati Chiyaneh (YUzinclyil University, Bitlis, Van)

Ali Akgul (Siirt University, Tirkiye)

Ali Cakmak (Bitlis Eren University, Bitlis, Turkiye)

Ali ihsan Mut (Dicle University, Tirkiye)

Ali Karci (inénii University, Malatya)

Ali Rostami (University of Tabriz, Tabriz, Iran)

Ali Yousef (Kuwait College Of Science And Technology, Kuwait)
Alireza Khalili Golmankhaneh (IAU Urmia Branch, Iran)

Alla Belousova (Don State Technical University, Russian Federation)
Alev Dulger (Dicle University, Turkiye)

Alper Ekinci (Bandirma 17 Eylul University, Tirkiye)

Alper Osman Ogrenmis (Firat University, Elazig, Tirkiye)
Alper Polat (Munzur University, Tirkiye)

Aly Ramadan Seadawy (Taibah University, Saudi Arabia)
Anargul Urdaletova (Kyrgyz-Turkish Manas University, Kyrgyzstan)
Aneta Barakoska (Faculty of Philosophy, University St. Cyril, Macedonia)
Anna Sandulyak (Université de Moscow, Russia)

Arife Atay (Dicle University, Turkiye)

Armando Ciancio (University of Messina, Italy)

Arzu Akbulut (Eskisehir Osmangazi University, Turkiye)
Arzu Denk Oguz (Atihm University, Turkiye)

Asan Omraliyev (Kyrgyz-Turkish Manas University, Kyrgyzstan)
Atif A. Namazov (Azerbaijan Technical University, Baku, Azerbaijan)
Avit Asanov (Kyrgyz-Turkish Manas University, Kyrgyzstan)
Ayhan Serbetgi (Ankara University, Ankara)

Aynur Keskin Kaymakgi (Selcuk University, Konya)

Ayse Dilek Maden (Selguk University, Konya)

Ayse Metin Karakas (Bitlis Eren University, Bitlis, Turkiye)
Aysegul Cetinkaya (Ahi Evran University, Turkiye)

Badr Abou E Majd (Mohammed V University in Rabat, Morocco)
Bashar A. Al-Talip (University of Mosul, Iraq)

Bayram Cekim (Gazi University, Turkiye)

Bayram Sahin (Ege University, izmir, Tiirkiye)
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Behget Oznacar (Near East University, Cyprus)
Berivan Polat (Munzur University, Turkiye)
Beytullah Yagiz (Yizunci Yil University, Tirkiye)
Bilal Alatas (Firat University, Turkiye)
Bilal Senol (inénii University, Malatya)
Bilgehan Polatoglu (Atatiirk University, Turkiye)

Burcu Gurbiiz (Johannes Gutenberg-University Mainz, Germany)
Burcin Dogan (Malatya Turgut Ozal University, Tiirkiye)
Burhan Tiryakioglu (Marmara University, Turkiye)
Bilent Tavh (Tobb Economics And Technology University, Turkiye)
Cameron Browne (University of Louisiana at Lafayette, USA)
Carla M.A. Pinto (ISEP, Porto, Portugal)

Carlo Cattani (Tuscia University, Viterbo, Italy)
Cemil inan (Mardin Artuklu University, Tiirkiye)
Ceren Kina (Malatya Turgut Ozal University, Tiirkiye)
Cesim Temel (YUzincuyil University, Tirkiye)
Chérif Ziti (Moulay Ismail University, Morocco)
Christos Volos (Aristotle University, Greece)
Cagri Karaman (Atatlrk University, Erzurum, Tlrkiye)
Cigdem Inan (Mersin University, Tiirkiye)
Damla Yilmaz (Erzurum Technical University, Turkiye)
Danyal Soybas (Erciyes University, Tirkiye)
Davut Hanbay (inénii University, Malatya)
Derya Arslan (Bitlis Eren University, Tirkiye)
Derya Avci (Balikesir University, Turkiye)

Dilek Okuyucu (Erzurum Technical University, Turkiye)
Dumitru Baleanu (Cankaya University, Tirkiye)
Dursun Irk (Eskisehir Osmangazi University, Eskisehir)
Dyyak Ivan (Ilvan Franko National University, Lviv, Ukraine)
Ebru Bozkurt (Ataturk University, Tlrkiye)

Ecem Acar (Harran University, Sanhurfa, Tirkiye)
El Abbassi Ahmed (FSTE, Moulay Ismail University, Morocco)

El Ayyadi Rachid (FST, Sidi Mohammed Benabdellah University, Morocco)
El Hassan Ben Ahmed (Ens Meknes, Moulay Ismail University, Morocco)
El Houcine Lafhim (Sidi Mohamed Ben Abdellah University, Morocco)
El Khomssi Mohamed (Sidi Mohamed Ben Abdellah University, Morocco)
El Mehdi El Khattabi (Ens Meknes, Moulay Ismail University, Morocco)
Ella Abilayeva (Kyrgyz-Turkish Manas University, Kyrgyzstan)
Elman Hazar (Igdir University, Turkiye)

Emel Biger (Bingdl University, Turkiye)

Emrah Yilmaz (Firat University, Elazig)

Engin Ozkan (Erzincan Binali Yildinm University, Erzincan)
Ennahnahi Noureddine (Sidi Mohamed Ben Abdellah University, Morocco)
Erdal Bas (Firat University, Elazig, Turkiye)

Erdal Ekici (Canakkale Onsekiz Mart University, Canakkale)
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Erdal Ulualan (Kutahya University, Turkiye)
Erdal Unliiyol (Ordu University, Tirkiye)
Erhan Deniz (Kafkas University, Turkiye)
Erhan Guler (Bartin University, Turkiye)

Erhan Pigkin (Dicle University, Diyarbakir, Turkiye)

Erhan Set (Ordu University, Tirkiye)
Erol Yasar (Mersin University, Turkiye)

Esin llhan (Kirsehir Ahi Evran University, Turkiye)
Esra Karatas Akgul (Siirt University, Tlrkiye)
Eva Kaslik (University of Timisoara, Romania)

Evrim Toklu (Agri ibrahim Cecen University, Tiirkiye)
Ezgi Kaya (13dir University, Turkiye)

Fahd Jarad (Cankaya University, Tirkiye)
Fahrettin Muhtarov (Baku State University, Azerbaijan)
Fatma Ayaz (Gazi University, Turkiye)

Fatma Berna Benli (Erciyes University, Tirkiye)
Fatma Bulut (Bitlis University, Turkiye)

Fatma Erdogan (Firat University, Turkiye)

Fatma Sagds6z (Atatlirk University, Turkiye)

Fatma Tasdelen Yesildal (Ankara University, Turkiye)
Fethi Bin Muhammad Belgacem (Paaet, Shaamyia, Kuwait)
Fethiye Miige Sakar (Dicle University, Turkiye)

Feyza Esra Erdogan (Ege University, izmir, Tiirkiye)
Fikret Aliyev (Bakl State University, Azerbaijan)

Filiz Tascan (Eskisehir Osmangazi University, Eskisehir)
Firat Evirgen (Balikesir University, Turkiye)
Francesco Villecco (University Salerno, Italy)

Fulya Sahin (Ege University, Izmir, Tirkiye)

Gonca Onargan (Final International University, Girne, Cyprus)
Gokhan Gokdere (Firat University, Elazig)

Gllsat Muhametjanov (Kyrgyz-Turkish Manas University, Kyrgyzstan)
Giirhan igdz (Gazi University, Tirkiye)

Glven Kaya (Bingdl University, Turkiye)

Hacer Sengul (Harran University, Sanh urfa, Turkiye)
Haldun Kucuk (Tarsus University, Mersin, Turkiye)
Hamit Akyiz (Gazi University, Ankara, TUrkiye)
Hasan Can Kisakiirek (istanbul University, istanbul, Tiirkiye)
Hasan Dogan (Karamanoglu Mehmetbey University, Karaman)
Hasan Tas (Firat University, Elazig, Tlrkiye)

Hasan Yusuf (The University of Nigeria, Nsukka)
Hatice Tas (Bitlis Eren University, Bitlis, Turkiye)
Hazim Sirer (Ataturk University, Erzurum, Tirkiye)
Hidayet Eski (Mersin University, Turkiye)

Hussain Benazza (ENSAM, Moulay Ismail University Morocco)

Hiseyin Kalayci (Mersin University, Turkiye)
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Hiiseyin Kaya (indnii University, Malatya, Tiirkiye)
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ismail Hakki Keskin (Firat University, Elazig)
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Ivan Reyes (Universidad Auténoma de Querétaro, México)
Jakub Tichy (Czech University of Life Sciences, Czech Republic)
Jean-Come Toutain (University of Poitiers, France)
Jodo Barbosa (University of Lisbon, Portugal)

Joao Luis (IST, University of Lisbon, Portugal)

John K. B. (University of York, UK)

Josep A. R. (University of Barcelona, Spain)
Joseph Asongu (University of Juba, Sudan)

Juan E. Lépez (University of Chile, Chile)

Jurgen Noack (Brandenburg University of Technology, Germany)
Julia Kovacs (Technical University of Budapest, Hungary)
Kadir S. (University of Uludag, Turkiye)

Kamran E. (University of Tehran, Iran)

Kamran Yavuz (Ankara University, Ankara, Tirkiye)
Kamil Kose (Gazi University, Tirkiye)

Karim Jebli (University of Monastir, Tunisia)

Keith A. (University of Oxford, UK)

Kenan Kavasoglu (Cankiri Karatekin University, Tlrkiye)
Khaled M. (King Fahd University of Petroleum and Minerals, Saudi Arabia)
Khoa T. (Vietnam National University)

Kohei T. (Kyoto University, Japan)

Kostas G. (University of Thessaloniki, Greece)
Krzysztof K. (Silesian University, Poland)

Laszl6 Sz. (University of Szeged, Hungary)

Louay Al-Kharouf (University of Bahrain, Bahrain)
Maher Shoukry (Cairo University, Egypt)
Mohamed S. S. (Al-Mansoura University, Egypt)
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Mubariz Alvi (University of Sindh, Pakistan)

Murat Karakas (Bitlis University, Turkiye)

Mustafa Arslan (Gazi University, Turkiye)

Mustafa Tunc (Erzurum Technical University, Tlrkiye)
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Nima Mostafavi (Isfahan University of Technology, Iran)
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Omer Gékhan Kaya (Sakarya University, Tiirkiye)
Omer Yilmaz (inénii University, Malatya, Tiirkiye)
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PROCEEDINGS

Full version of submitted papers will be published in Special Volumes of reputed journals. Procedure,
Guidelines and Checklist for the preparation and submission of papers to the Proceedings of CMES-
2025 can be found in the journals websites. The journals in which selected and peer-reviewed full papers

of CMES-2025 will be published are as follows:

1. BOOK OF ABSTRACTS [Free of charge]
If Authors submit ABSTRACT TEXTS, then, after
getting referees evaluations for these abstracts, they
will be published in ABSTRACT PROCEEDING
BOOK of CMES-2025. For FULL TEXT PAPERS,
Authors have to submit their FULL TEXT PAPERS
online via submission system of CMES-2025. These
FULL TEXT PAPERS will be published in FULL
TEXT PROCEEDING BOOK of CMES-2025 after
getting at least two positive reports.
2. CONFERENCE PROCEEDINGS [Free of
charge]
At the beginning, if Authors submit FULL TEXT
PAPERS, then, after getting at least two positive
referee reports, FULL TEXT PAPERS will be
published in FULL TEXT PROCEEDING BOOK of
CMES-2025 with ISBN:77733 number. Therefore,
Abstracts of these FULL TEXT PAPERS will NOT be
published in ABSTRACT PROCEEDING BOOK of
CMES-2025.

3. FRACTAL AND FRACTIONAL JOURNAL [SCI-E],
Selected papers from CMES-2025 will be published
in a special issue dedicated to the Conference
entitled “Feature Papers for Mathematical Physics
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Section”.
https://www.mdpi.com/journal/fractalfract/special_iss
ues/1TAP5BBZ45

This journal is indexed by SCI-E.

4. PROCEEDINGS OF THE INSTITUTE OF
MATHEMATICS AND MECHANICS [E-SCI]
Selected papers from CMES-2025 will be published
by https://proc.imm.az/special/

This journal is indexed by E-SCI.

5.TURKISH JOURNAL OF SCIENCE, [FREE]
Participants of CMES 2025 can submit their good
quality papers to Turkish Journal of Science. After
the peer review process, the papers will be published
at TJOS. The authors must write “CMES 2025” as
comments to the editor.

(Editor in Chief: Dr. Ahmet Ocak AKDEMIR) For on-
line submission: https://dergipark.org.tr/tr/pub/tjos

6.TURKISH JOURNAL OF INEQUALITIES, [FREE]
“Participants of CMES 2025 can submit their good
quality papers to Turkish Journal of Inequalities.
Selected papers will be published at TJI after the



peer review process. The participants can send their
papers to erhanset@tjinequality.com. The authors
must write “CMES 2025” as the subject.

(Editor in Chief: Prof. Dr. Erhan SET)
http://tiinequality.com/

7. MATHEMATICS IN NATURAL SCIENCE (MNS)
Authors can submit their full text paper directly to the
journal by using the following link
https://www.isr-publications.com/mns

8. MATHEMATICS IN ENGINEERING, SCIENCE
AND AEROSPACE (MESA), [FREE, SCOPUS]
“Selected papers will be published after peer review
in the Journal of Mathematics in Engineering,
Science and Aerospace (MESA)”

(Editor in Chief: Prof. Seenith Sivasundaram)
http://nonlinearstudies.com/index.php/mesa

9. APPLIED MATHEMATICS AND NONLINEAR
SCIENCES, [SCOPUS]

Participants of CMES 2025 can submit their high
quality full text papers to Applied Mathematics and
Nonlinear Sciences by selecting CMES-2025 under
the Select Article Type Menu.
https://www.editorialmanager.com/amns/default.aspx

10. MATHEMATICAL MODELLING AND
NUMERICAL SIMULATION WITH APPLICATIONS
(MMNSA), [TR DIZIN]

The Special Issue on “Advanced Methods of
Modelling and Numerical Computation in Science
and Engineering”. Authors can submit their full text
paper directly to the journal by using the information
provided in the following link
https://mmnsa.org/index.php/mmnsa/special_issues/
SI-CMES2023

11. SYMMETRY [SCI-E] ;

SPECIAL ISSUE "ADVANCES IN MATRIX
TRANSFORMATIONS, OPERATORS AND
SYMMETRY"

Authors can submit their full text paper directly to the
journal by using the following link
https://www.mdpi.com/journal/symmetry/special_issu
es/Advances Matrix_Transformations Operators Sy
mmetry

12. YUZUNCU YIL UNIVERSITY JOURNAL OF
THE INSTITUTE OF NATURAL AND APPLIED
SCIENCES (TR-Dizin)

Authors can submit their full text paper directly to the
journal by using the following link
https://dergipark.org.tr/tr/pub/yyufbed

13. PEDAGOGICAL PERSPECTIVE (PEDPER)
Pedagogical Perspective (PedPer) is an
international, double blind reviwing, non-profit,
professional scientific journal. PedPer is a journal
that accepts manuscripts related to pedagogy and
education.

http://pedagogicalperspective.com/
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MODIFIED FRACTIONAL OPERATORS:
THEORY AND APPLICATIONS

Dumitru Baleanu'

'Department of Computer Science and Mathematics,Lebanese American University, Beirut,
Lebanon and Institute of Space Sciences-Subsidiary of INFLPR,

Magurele-Bucharest, Romania
dumitru.baleanu@lau.edu.lb,

Abstract

Fractional Calculus deals with the study of so-called fractional order integral and
derivative operators over real or complex domains, and their applications. In this talk I will
discuss the modified ABC operator and I will explain the related properties and its real world

applications.

Keywords: Fractional calculus;General kernel; Modified ABC operator.

REFERENCES

1. Mohammed Al-Refai, Dumitru Baleanu,On an extension of the operator with Mittag-Leftler

kernel, Fractals, 30(51), 2022, Article number 2240129.

16 9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye




A COMPARATIVE STUDY OF ADAPTIVE GRID
METHODS FOR BURGERS MODELS

Baver Okutmustur'

'Department of Mathematics, Middle East Technical University (METU), Ankara, Turkey

baver@metu.edu.tr

Abstract

This work presents comparative numerical study of shock solutions in classical and relativistic a
Burgers models using two finite volume-based adaptive mesh refinement (AMR) strategies: 2-adaptivity
(local grid refinement) and r-adaptivity (mesh redistribution). The A-method dynamically adjusts
resolution by adding/removing cells in shock regions, while the r-method maintains a fixed cell count
but optimally redistributes points to sharpen shock resolution. We compare both approaches in terms of
accuracy and efficiency, demonstrating their effectiveness for handling shocks and nonlinear waves in
both classical and relativistic cases. This work is based on the joint work [4].

Keywords: Adaptive grid; h-refinement; r-refinement; Monitor function; Finite volume
method; Relativistic Burgers equation

REFERENCES

1. J.M. Stockie, J.A. Mackenzie, R.D. Russell, A moving mesh method for one-dimensional

hyperbolic conservation laws, SIAM J. Sci. Comput. 22 (2001) 1791-1813.

2. HZ. Tang, T. Tang, Adaptive mesh methods for one- and two-dimensional hyperbolic
conservation laws, SIAM J. Numer. Anal. 41 (2003) 487-515.

3. A. van Dam, P.A. Zegeling, A robust moving mesh finite volume method applied to 1D
hyperbolic conservation laws from magnetohydrodynamics, Journal of Computational Physics,

Volume 216, Issue 2, 2006, 526-546.

4. B. Okutmustur, K. Vuik, K. Yigit, Adaptive Mesh Refinement Methods for Relativistic

Burgers-Schwarzshild Model, in preparation.
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The development adventure of mathematics

Ekrem SAVAS
Usak University, Usak-Turkey

Email: ekremsavas@yahoo.com

Abstract:

Mathematics has always existed since the first steps of culturel history of
the living creatures called human beings. It has always been a part of culture with
numbers, figures, characteristics and with their applications according to the
technical levels of the day. In this study, a general knowledge will be given
concerning how math began and what phases it went through up to now. In
getting the data, books and articles dealing with the issue have been studied. The
findings we have show that it is not possible to say exactly where and when
mathematics began. However, we can say, on the basis of findings, that math
began in Epypt and Mesopotamia between 3000-2000 B.C. and then spread to
other countries.
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ADVANCED MATHEMATICAL MODELLING AND
INFERENCE OF GENE REGULATORY NETWORKS
WITH REAL DATA

Ozlem Defterli'
' Department of Mathematics, Faculty of Arts and Sciences,
Cankaya University, Ankara, Turkey

defterli@cankaya.edu.tr

Abstract

Systems biology addresses the challenge of understanding living systems in their entirety,
as opposed to concentrating on individual biological elements.One approach to describing
biological systems is through networks which are the graphical representations in which nodes
denote entities of the system and edges signify the relationships between them.Given that the
underlying structure of many networks remains partially or entirely unknown, a key objective
of systems biology is to predict the complex and dynamic interactions among genes.This is
called network inference (NI) that focuses on deducing network structures by leveraging high-
throughput data in combination with reverse engineering methods. A fundamental challenge in
network inference is the high dimensionality—often involving thousands of genes—contrasted
with the relatively small number of available samples. Consequently, gene regulatory network
(GRN) inference is inherently under-determined [1,2]. In this study, a time-series gene
expression data-set derived from a micro-array chip experiment involving a model eukaryotic
organism is used for illustrative purposes. The dataset’s key characteristics are analyzed to gain
insights into the structure and behavior of the underlying biological process. Subsequently, the
temporal dynamics of the system are modeled in a discrete-time framework, employing
advanced mathematical modeling techniques to capture the complexity and regulatory
mechanisms of gene interactions [3,4].

Keywords: Network inference, Mathematical modelling, Data processing.

REFERENCES

1. Slonim K. Donna, From patterns to pathways: gene expression data analysis comes of age
(Review), Nature Genetics, Vol:32(Suppl.), 502-508, 2002.
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W N & 1 Jli
SOME EFFECTIVE NUMERICAL METHODS FOR
FRACTIONAL DIFFERENTIAL EQUATIONS

S. Shahmorad!

shahmorad@tabrizu.ac.ir
IDepartment of Applied Mathematics, University of Tabriz, Tabriz,

East Azarbaijan, Iran

Abstract

Some efficient numerical methods such as block-by-block, fuzzy transform and interpolation based
methods are studied for solving linear and nonlinear single term and multi-term frac- tional
differential equations (MFDESs). The approaches involve converting the given linear and nonlinear
MFDEs with some initial conditions into equivalent Volterra integral equa- tions (VIE), and
applying the mentioned numerical approaches to the obtained VIES. Error bounds and convergence
theorems are discussed for each case, separately. Finally, illustra- tive and comparative examples are

provided to demonstrate the applications of the proposed methods and verify the theoretical results.

Keywords: Multi-term fractional initial value problem, Block-by-block method, Fuzzy

tarnsform, Nonlinear Volterra integral equation, weak singularity.
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NUMERICAL SOLUTION OF SINGULARLY
PERTURBED INITIAL VALUE PROBLEMS WITH
DELAY USING B-SPLINE WAVELETS

MEHRDAD LAKESTANI
Department of Applied Mathematics, University of Tabriz, Tabriz, Iran

mehrdadlakestani@yvyu.edu.tr

ABSTRACT

In this paper, we solve a singularly perturbed initial value problem with delay by using ¢ B-
Spline wavelets. The properties of these functions are provided, and by employing the operational
matrix of differentiation, a numerical method is genereted over some subintervals that reformulates
the problem into a system of algebraic equations. This system can be solved to find the approximate
solution. Numerical results demonstrate the efficiency of the method.

Keywords: Singularly perturbed problem; B-Spline wavelets; Delay differential equation.

REFERENCES

1. M. Lakestani, M. Dehghan, The solution of a second-order nonlinear differential equation with
Neumann boundary conditions using semi-orthogonal B-spline wavelets, International Journal of

Computer Mathematics, Vol: 83, No:8- 9, 685-694, 2006.

2. G.M. Amiraliyev, F. Erdogan, A finite difference scheme for a class of singularly perturbed initial
value problems for delay differential equations, Numerical Algorithms, Vol: 52, 663- 675, 2009.
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TYPE AUTHORS TITLES PAGE TOPICS
Oral Muhammad Mathematical modeling and control analysis for 1 Computational
Imran, Brett Allen the Epidemiology
McKinney Whooping Cough using SVEITR compartmental
, Saira Batoo Model
Online ilayda Tarhanaci, On A Heat Equation And Newton- Raphson 2 Applied
Elif Bagkaya Method Mathematics
Online Cebrail Saka, Eigenvalues Of Complex Skew-Symmetric 3 Algebra and Its
Ahmet Oteles Circulant Matrices Applications
Oral Ozlem Kircl, Investigation Of Dynamics Of Magnets Through 4 Applied
Hasan Bulut, Melik | The Heisenberg Ferromagnetic Spin Chain Mathematics
Senyuva Equation
Online Yavuz Ding, Ozlem | Lower Bound Estimates for the Blow-up Time of 5 Applied
Akyapi the pLaplacian Equation Mathematics
Online Yavuz Ding, irem Nonexistence of Global Solutions for the 6 Applied
Uzmez Hyperbolic Type Mathematics
Equation
Oral Memik Alper Aslan, | Investigation of Middle School Students’ Real-Life 7 Mathematics
Kemal Ozgen Problem Posing Processes Education and Its
Applications
Online Melike Karta 8 Applied
Numerical Solutions Of The Generalized Regular Mathematics
Long Wave (Grlw) Equation Using Four Different
Operator Splitting Algorithms Combined With The
Finite Element Method
Oral Nuri Murat 9 Applied
Yagmurlu, Ali The Newest Numerical Investigation Of The Mathematics
Sercan Karakas, Equal-Width Wave Equation With Quintic Hermite
Selguk Kutluay B-Spline Basis Functions
Oral Selguk Kutluay, Ali | A Robust numerical investigation of the MEW 10 Applied
Sercan Karakas, equation Mathematics
Nuri Murat with FEM based on Hermite B-spline basis
Yagmurlu functions
Online Merve ilkhan Kara | On New Paranormed Sequence Spaces 1 Analysis and Its
Applications
Oral Dilara Altan Kog, Wave Dynamics In The Lonngren Equation: Exact 12 Applied
GUl Gézde Biger Solutions And Analysis Mathematics
Sarlak,
Hasan Bulut
Oral Gul Gézde Biger Exploring Nonlinear Wave Behavior In The Strain 13 Applied
Sarlak, Equation Mathematics
Ozkan Kog, Sibel
Pasali Atmaca,
Hasan Bulut
Online Sinem Tarsuslu Intuitionistic Fuzzy Be-Algebras W.R.T. (T, St)- 14 Algebra and Its
Yilmaz Norm Applications
Online Mitat Uysal, Aynur | Migrating Birds Optimization-Based Radial Basis 15 Applied
Uysal, Elif Ergelik Function Method To Find the Optimal Surface Mathematics
froma
Given Data Set
Online Seyma Firdevs M-Truncated Derivative Applied To The Nonlinear 16 Numerical Methods
Hizal, Hasan Bulut, | Model With (N+1)-Dimension and Scientific
Abdullahi Yusuf Programming
Oral Ulviye Demirbilek, Chaotic Dynamics of the Fractional Improved 17 Applied

Hasan Bulut

mKdVv
Equation via Atangana Conformable Derivative

Mathematics
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Online Artion Kashuri, Novel Tempered Fractional Integral Inequalities Of 18 Applied
Rozana Liko Hermite-Hadamard-Mercer Type In The Frame Of Mathematics
Multiplicative Calculus
Oral Mehrdad Lakestani, | Numerical Solution Of Singularly Perturbed 19 Applied
Fevzi Erdogan Initial Value Problems With Delay Using B-Spline Mathematics
Wavelets
Online Hazal Yuksekkaya | Well-Posedness And Decay Of Solutions for The 20 Applied
Porous System with time delay Mathematics
Online Hazal YUksekkaya Blow Up of Solutions For The Delayed Beam 2 Applied
Equation Mathematics
Oral Esin ilhan, Adel Machine Learning And Classical Estimation 22 Applied
Sufyan Hussain, Methods For Extreme-Value Generated Log- Mathematics
Hasan Bulut Logistic Distributions: Properties And Performance
Analysis
Oral Ash Alkan, Hasan The Novel Numerical Solutions For Time fractional 23 Fractional Calculus
Bulut, Ercan Celik Fishers Equation and Applications
Oral ilker Kugukoglu, A New Topological Index For Supplier Selection In 24 Applied
Hacer Ozden Ayna, | Procurement Plans Mathematics
Aysun Yurttasg
Gunes, Ismail Naci
Canguil
Oral Mucahit An Optimal Coefficient Control Problem For A 25 Control Theory
Aybas,Yesim Linear Ordinary Differantial Equation
Akbulut
Oral Abdullah Kaplan, Analysis Of Win-Probabilites In Turkish style 26 Applied
Zafer Bekiryazici Rummikub Tile Game From A Statistical Mathematics
Perspective
Online Sadullah Bulut, Numerical Solution of the Buckley-Leverett 27 Applied
Muhammed Yigider | EQuation with Mathematics
¥-Conformable Fractional Derivative Using
Artificial
Neural Networks
Oral Gulay Oguz, Ercan | On The Structures Of Soft Ideals Over Dirings 28 Topology and
Celik Its Application
Oral Muhammed Fatih Coefficient Inequalities For A New Subclass Of 29 Analysis and Its
Senocak, Fatma Bi-Univalent Functions Defined By Gegenbauer Applications
Sagséz Polynomials
Oral Gulay Oguz, An Introduction to soft epigroups 30 Topology and
Huseyin Manap, Its Application
Ahmet Tasg
Online Muhammed Burak | Proportional Tumor Growth Model On Time Scales 31 Fractional Calculus
Gul, Emrah Yilmaz and Applications
Online Esra Unal Exact solutions and modulation instability 32 Applied
Yilmaz,Yesim analysis of the Mathematics
Saglam Ozkan (3+1)-dimensional Gross-Pitaevskii equation with
periodic
potential
Online Alperen Kizilay, The New Modified Saban Frame And The Evolution 33 Geometry and Its
Atakan Tugkan Of Curves Based On Modified Saban Frame On S'1 Applications
Yakut 2 And H20
Online Latifa Some Problems For The Eigen values Of The 34 Control Theory
Agamalieva,Yusif Elliptic Operators
Gasimov
Oral Safar Irandoust- Some new numerical methods for solving 35 Stochastic and
pakchin, fracrtional Delay Differential
Somaiyeh Abdi- stochastic differential equations Equations
mazraeh
Online Aleyna Damar, Hifsi | Generalized B-Statistical Convergence Of Order ¥ 36 Analysis and Its

Altinok

Applications
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Online Mithat Kasap, Hifsi | Some Properties Of The Sequence Class 37 Analysis and Its
Altinok Applications
Online Seyfettin Vural, Numerical Comparisons for solving systems of 38 Applied
Veyis Turut equation of Mathematics
Emden-Fowler type
Oral Ali Algan, Faruk Numerical Solution of One-Dimensional Wave 39 Applied
Dusunceli Equation Mathematics
Using Artificial Neural Networks
Online Hayatem Hamal Parametric Extension of New Generalization of 40 Analysis and Its
SzdszMirakjan Operators Applications
Oral Aslihan Dilek,Nuray | Numerical Solution of Time-Space Fractional- 41 Applied
Altinéz,Faruk Order Elliptic Partial Differential Equations Using Mathematics
Dasunceli Artificial Neural Network
Online Hilal $engur, Hatice | Degree Of Approximation By Matrix Means Of 42 Analysis and Its
Aslan Hexagonal Fourier Series Applications
Oral Taylan Demir, Fahd | Fractional Model of Human Metapneumovirus 43 Fractional Calculus
Jarad (HMPV) and Applications
Online Mehmet Cengiz Stability Analysis Of A Three-Dimensional System 44 Applied
Fidanci, Yasin Of Difference Equations With Quadratic Terms Mathematics
Yazlik, Murad Khan
Hassani
Online Ummuhan Yildiz, Supply And Demand Model With Proportional 45 Analysis and Its
Emrah Yiimaz Derivatives On Time Scales Applications
Oral Fatma Almaz On The Special Surfaces In Semi-Euclidean 46 Geometry and Its
4-Space Applications
Oral Muhtesem Demir, Growth Of Solutions For The Kirchhoff Type 47 Applied
Erhan Pigkin Equation Mathematics
Oral Ayse Demirhan, Existence Of Solutions For The Hyperbolic Type 48 Applied
Erhan Pigkin Equation Mathematics
Oral Guldar Efe, Erhan Local Existence Of Solutions For A Delayed 49 Applied
Piskin Logarithmic Wave Equation Mathematics
Oral Nebi Yiimaz Nonexistence Of Global Solutions For The 50 Applied
Logarithmic Kirchhoff-Type Hyperbolic Equation Mathematics
With Variable Exponent
Oral Hakan Kutlu, Aynur | Error and Erasure Correction Using Parikh Matrices 51 Algebra and Its
Yalginer of Uniformly Parikh-Friendly Words Applications
Online Gulden Kapusuz, A New Approach To The Ip (0<p<1) Minimization 52 Analysis and Its
Ahmet Sahiner, Problem With Tight Frame And it is Image Applications
Nurullah Yiimaz Processing Application
Online Eylp Bugra Yalgin, | On Pell Calculus 53 Analysis and Its
Mehmet Cagri Applications
Yilmazer, Mikail Et
Online Sudleyman Sengul The Element-Free Galerkin Method for Solving the 54 Applied
Fractional Schrédinger Equation Mathematics
Online Mustafa Cemil Some New Sequence Spaces Derived By The 55 Analysis and Its
Bisgin Composition Of Binomial Matrix And Quintet Band Applications
Matrix
Online Mustafa Cemil New Sequence Spaces Defined By The Domain Of 56 Analysis and Its
Bisgin Sextuple Band Matrix Applications
Oral Pakize Uygun, 57 Geometry and Its
Mehmet Atgeken, Some Special Condition For Pseudosymmetric Applications
Tugba Mert Kenmotsu Manifolds
Online Ahmet Sahiner, Increasing Fruit Productivity with Modern 58 Analysis and Its
Sena Ulgen Modeling Applications
Cetinkaya Methods
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Online Yunus Aydogdu, Fractional Solutions to the k-Hypergeometric 59 Applied
Resat Yilmazer Differential Equation Mathematics
Oral inci Gultekin, The Gaussian Pell Numbers Via Permanents and 60 Algebra and Its
Yasemin Tagyurdu, | Determinant of Tridiagonal Matrices Applications
Hiranur Karaca
Oral Ummugulsam The Approximation of Fixed Point of Endriched 61 Analysis and Its
Gunay X-Contraction Mappings Applications
Oral Canil Talantbekova, | Estimating The Air Pollution Value of Bishkek City 62 Statistics and Its
Ercan Celik With Arima Using Time Series Method Applications
Online Oktay Sahin, Seydi | Numerical Investigations of the Sawada-Kotera 63 Applied
Battal Gazi Karakog | Eqaution Mathematics
with Septic B-spline Functions
Oral Ugur Bayrakel, New soliton solutions with modified generalized 64 Applied
Seyma Tuluce exponential rational function method Mathematics
Demiray,
Huseyin Yildirim
Online Asli Oner, Sertac Application of Extended Weierstrass Transform 65 Applied
Goktas, Yusuf Method to Beta Time Differential EQuations Mathematics
Gurefe
Online Ajay Kumar, Haci Dynamical behavior of analytical soliton solutions 66 Applied
Mehmet Baskonus | for Mathematics
nonlinear partial differential equation
Online UmmiJgt‘JIsg'Jn Lorentz Matrix Multiplication: Exploring Its 67 Algebra and Its
Caglayan, Ibrahim | Relationship With Fibonacci and Lucas Numbers Applications
Gokcan,
Ali Hikmet Deger
Oral Ayse Fidan, Erhan Decay And Blow Up of Solutions for a Weighted 68 Applied
Piskin Biharmonic Equation Mathematics
Oral Nursemin Kas, Modified Exponential Function Method for 69 Applied
Tolga Akturk Traveling Wave Solutions of the Nonlinear Mathematics
Mathematical Model
Oral Haydar Alici Solutions of Two Exponential Type Potentials for 70 Mathematical
Diatomic Molecules Chemistry
Oral Haydar Alici Explicit Representations for a Class of Gauss 71 Applied
Hypergeometric Functions Mathematics
Online Selahattin Aslan Tool Frame of Robot End-Effector Using Two Ruled 72 Geometry and Its
Surfaces Corresponding to the Hyper-Dual Curve Applications
Online Muhammet Emin Generalized Lacunary Statistical Convergence of 73 Topology and Its
Aydin Modulus Function Sequences Application
Online Meltem Ogrenmis Multiplicative Equiaffine Curves and Their 74 Geometry and Its
Properties Applications
Online Meltem Ogrenmis | Characterization of Plane Curves With Constant 75 Geometry and Its
Multiplicative Equiaffine Curvature Applications
Online Cigdem Susoy Fractional Derivatives: Definitions and Properties 76 Geometry and Its
Atalar, Tevfik Sahin Applications
Oral Suheyla EImas, On Brief Note Regarding F-Contractions In 77 Analysis and Its
Ferdi Cinar Complete S-Metric Spaces Applications
Oral Suheyla EImas, A Study on Wardowski Contraction In A-Metric 78 Analysis and Its
Aleyna Ozel Spaces Applications
Oral Sezgin Akbulut, Investigation of Applications of Fixed Point 79 Analysis and Its
isa Yildirnm, Busra Iteration Methods With The Aid of Green's Applications
Melike Kor Function
Online Berat Suer, Zehra Existence Result of Weak Solution For A Singular 80 Applied

Yucedag

kirch hoff type Problem With Steklov Boundary
Condition

Mathematics
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Oral M. Mustafa ) Use of Rough Set Theory In Data Mining 81 Topology and Its
Beydagi, llhan Igen, Application
A. Fatih Ozcan
Oral Orhan Amirov, Solution of An Optimization Problem Using 82 Numerical
Mesut Karabacak Grover's Algorithm For Qutrit Systems Methodsand
Scientific
Programming
Oral Ercan Tung Oscillation results of second-order honcanonical 83 Applied
neutral Mathematics
differential equations with distributed deviating
arguments
Online Kubra Tunc, Alper Curves And Their Properties In Dynamic Geometry 84 Geometry and Its
Osman Ogrenmis Applications
Online Yusuf Ozdemir, On The Mangenetic Curves According To The 85 Geometry and Its
Mustafa Yeneroglu | Ribbon Frame In Minkowski Space Applications
Oral Merve Ozkan Fixed Point Theorems For Four-Point Contractions 86 Analysis and Its
Applications
Oral Semih Gegen, A. Soft Set Theory And Various Application Areas 87 Topology and Its
Fatih Ozcan, ilhan Application
icen
Oral Ozlem Ocal, Elastic Analysis Of Rotating Fg Pressure Vessels 88 Applied
Durmus Using The Power Series Method Mathematics
Yarimpabug
Online Canan Odemis, Ostrowski-Gruss Type Inequalities Via 89 Fractional Calculus
Abdullah Akkurt Katugampula Fractional Integrals and Applications
Online Ercan Tung, A Study On Oscillation Of Neutral Differential 90 Applied
Adil Kaymaz Equations With Damping Term Mathematics
Oral Kevser Soyturk, Unital Designs Admitting Blocking Sets 91 Algebra and Its
Mustafa Gezek, Applications
Mahmut Erglt
Oral Orhan Ozdemir, On The Oscillation Of Fourth-Order Neutral 92 Applied
Ercan Tung Differential Equations Mathematics
Oral Hualya Altinok, isa On Finite Families of Hemicontractive Mappings 93 Analysis and Its
Yildinm Applications
Online Amine Mahzum, Some Applications of Fuzzy Logic Using Fuzzy 94 Applied Sciences
Mehmet Citil Data
Oral Himmet Korkmaz, A Comparative Analysis Of The Problem 95 Mathematics
Ayhan Cinici Ali solving Processes Of Prospective Elementary Education and Its
ihsan Mut Mathematics And Science Teachers In The Applications
Context Of A Real-Life Problem
Oral (:')zlem Kirci, Arif A Collection Of Solitary Waves For The Fractional 96 Applied Sciences
Ozkul, Hasan Bulut | Kadomtsev-Petviashvili modified-Equal-Width
Equation
Oral Derya Deniz, Ebru Various Optical Soliton Solutions for Combined 97 Applied
Cavlak Aslan Model Mathematics
Using Analytical Technique
Online Sultan Ceritli, Pseudo Null And Null Smarandache Curves In E3 1 98 Geometry and Its
Munevver Yildirnm And Their Characterizations Applications
Yilmaz
Online Gamze Yaprak, Generalized V-Mannheim Curves In E'4 And Their 99 Geometry and Its
Munevver Yildirim Characterizations Applications
Yilmaz
Oral Ali ihsan Mut, Analysis Of The Triangles In The Context Of 100 Mathematics
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Abstract

Whooping cough, or pertussis, is a highly contagious disease that poses serious health
risks to people of all ages, particularly infants and young children worldwide [1,2]. Given its
significant impact, there is a need for a mathematical model to predict the disease's future
dynamics and provide strategies for the best controls and elimination [1,3]. In this study, we
developed a new susceptible-vaccinated-exposed-infected-treatment-recovered (SVEITR)
model for whooping cough to predict its spread and recommend effective strategies for
disease control. We demonstrate that the model is well-posed, with positive and bounded
solutions within a feasible region. Using the Next-Generation Matrix approach, we computed
the basic reproduction number and analyzed the stability of equilibrium points.

Our research also aimed to evaluate the effectiveness of different pharmaceutical and
non-pharmaceutical interventions for controlling disease. We expanded the standard SEIR
model by incorporating vaccination and treatment compartments, allowing us to assess
pharmaceutical (vaccination and treatment) and non-pharmaceutical (self-precaution and
transmission reduction) measures. Numerical simulations revealed that all control strategies
significantly influence the disease dynamics. Increasing the vaccination and treatment rates
led to a reduction in exposed and infected individuals. Notably, combining pharmaceutical
and non-pharmaceutical controls proved to be the most effective strategy for managing
whooping cough. All the theoretical results and control analysis are validated through
numerical simulations.

Keywords: Whooping cough; SVEITR model; Stability and sensitivity analysis;

Pharmaceutical and non-pharmaceutical; Control strategies.
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Abstract

In this paper, we study a heat conduction problem in a rod that a boundary condition,
which involves a linear combination of dependent variable and its derivative, arises when heat
is lost from the end of the rod due to radiation into the surrounding medium. When we apply
the seperation of variables method to solve the problem, Newton- Raphson method is used to
calculate the eigenvalues of the equations we encounter.

Keywords: Heat equation; Eigenvalue problem; Newton- Raphson method.
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Abstract

Skew circulant matrix, which is a family of circulant matrices, has many applications
such as in graph theory, mechanics, mathematical chemistry, signal processing, coding theory
and image processing, etc. They arise in applications involving the discrete Fourier transform
and the study of cyclic codes for error correction. They also play a crucial role for solving
various differential equations. Numerical solutions of certain types of elliptic and parabolic
partial differential equations with periodic boundary conditions often involve linear systems
associated with circulant matrices

In this paper, we derive the eigenvalues of any complex skew-symmetric circulant matrix,
depending on the Chebyshev polynomials of the first kind. Then, some illustrative examples
are given by using maple software, one of computer algebra systems (CAS).

Keywords: Skew circulant matrix; Eigenvalues; Chebyshev polynomial.
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Abstract

This paper is related with the Heisenberg ferromagnetic spin chain equation (HFSCE)

that has a significant task in theory of magnets, spintronics, plasma physics, and condensed
matter physics. The (m + 1/G")-expansion method has been successfully utilized to investigate
novel wave structures of the aforementioned equation. This approach has provided a series of
new exact wave solutions with diverse physical structures. Various wave patterns have been
also observed through the 3D graphs and contour plots. This search into the wave propagation
may encourage to examine the nonlinear properties of magnetic materials.

Keywords: (m + 1/G")-expansion method; Heisenberg ferromagnetic spin chain.
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Abstract

In this presentation, we deal with the p-Laplacian wave equation with damping terms in
a bounded domain. The study investigates the behavior of solutions and focuses on obtaining
lower bounds for the blow-up time under suitable conditions. These conditions are derived
based on the nonlinearity of the equation and the properties of the damping terms. Our result
extends the recent results obtained by Baghaei (2017) and Zhou (2015), specifically for p>2,
and provides new insights into the blow-up dynamics of the p-Laplacian wave equation with
damping.

Keywords: Blow-up, Damping term, p-Laplacian equation.
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Abstract

In this presentation, we consider the Kirchhoff-type equation with a variable exponent, a
significant equation in the context of evolution problems. The Kirchhoff-type equation
belongs to the broader class of evolution equations, which are partial differential equations
with time t as one of the independent variables. These types of equations are crucial in
modeling various dynamic processes over time. The Kirchhoff equation, in particular, has
found wide applications in many areas of applied science, such as the modeling of
electrorheological fluid flows, thin liquid films, and other complex systems that exhibit time-
dependent behavior. In this work, we focus on proving the upper bound for the blow-up time
under suitable conditions, providing a deeper understanding of the time evolution of such
systems. This result has important implications for the analysis of stability and the prevention
of catastrophic blow-up phenomena in these models.

Keywords: Blow up, Kirchhoft-type equation, Variable exponent.
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Abstract

This study aimed to examine the problem-posing processes of middle school students within real-life contexts.
The research analyzes students’ ability to relate problems to real-life situations and how they integrate real-life
elements into their problem-posing processes (Chen & Cai, 2020; Palm, 2006). A teaching experiment was
employed as a qualitative research method, and the study was conducted with four eighth-grade students (Cobb,
2000). During the data collection process, students posed a total of four problems-two during the problem-posing
phase and two during the lesson extension phase of two problem-posing-based learning task. A two-stage analysis
process was carried out. In the first stage, the problems were examined in terms of contextuality, solvability, data
quantity, and grammar, to determine their status as valid problems (Kwek, 2015; Nedaei et al., 2022; Ozgen et al.,
2017; Silver & Cai, 1996; Ulusoy, 2023). In the second stage, the problems were analyzed based on components
such as event, question, information/data, presentation, solution strategies, circumstances, solution requirements,
and purpose (Palm, 2006). The findings revealed how students incorporate authenticity components into their
problem-posing processes and highlight areas requiring further development. The evaluation of four tasks showed
that three were classified as fully authentic, while one was classified as partially authentic. These results indicated
that although students generally construct problems based on real-life contexts, certain deficiencies prevent them
from achieving full authenticity. According to the study’s results, students’ problem-posing performance was at a
satisfactory level. Consequently, their ability to connect real-life contexts with problem-posing was generally
positive, except for a few components. Additionally, the analysis of the posed problems indicated that this process
contributes positively to students' overall learning experiences. In this regard, it was recommended that problem-
posing activities be integrated into the mathematics curriculum. Furthermore, students should be encouraged to
connect mathematical concepts with real-life situations by drawing on their own experiences or real-world
scenarios.

Keywords: Connection with real life, Problem posing, Problem posing tasks.

REFERENCES

1. Chen, T, & Cai, J. (2020). An elementary mathematics teacher learning to teach using problem posing: A case of the distributive
property of multiplication over addition. International Journal of Educational Research, 102, 101420.

2. Cobb, P. (2000). Conducting teaching experiments in collaboration with teachers. In A. E. Kelly & R. A. Lesh (Eds.), Handbook
of Research Design in Mathematics and Science Education (pp. 307-333). Erlbaum.

3. Ozgen, K., Aydin, M., Gegici, M. E. ve Bayram, B. (2017). Sekizinci simf dgrencilerinin problem kurma becerilerinin bazi
degiskenler agisindan incelenmesi. Turkish Journal of Computer and Mathematics Education, 18(2), 323-351.

4. Mahboubeh Nedaei, Farzad Radmehr & Michael Drake (2022) Exploring undergraduate engineering students’ mathematical
problem-posing: the case of integral-area relationships in integral calculus, Mathematical Thinking and Learning, 24 (2), 149-
175, DOI: 10.1080/10986065.2020.1858516

5. Palm, T. (2006). Word problems as simulations of real-world situations : A proposed framework. for the learning of mathematics,

26(1), 42-47.

6. Silver, E. A., & Cai, J. (1996). An analysis of arithmetic problem posing by middle school students. Journal for Research in
Mathematics Education, 27(5), 521-539. DOI:10.2307/749846

7. Ulusoy, F. (2023). Degerlendirme araci olarak problem kurma. In K. Ozgen, T. Kar, S. Cenberci, & Y. Zengin (Eds.), Matematikte
Problem Cozme ve Problem Kurma (pp. 283-305). Pegem Akademi.

8. Kwek, M. L. (2015). Using problem posing as a formative assessment tool. In F. M. Singer, N. Ellerton, & J. Cai (Eds.),
Mathematical Problem Posing. Research in Mathematics Education (pp. 273-292). Springer, New York, NY. DOI: 10.1007/978-
1-4614-6258-3_13

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye




NUMERICAL SOLUTIONS OF THE GENERALIZED
REGULAR LONG WAVE (GRLW) EQUATION USING
FOUR DIFFERENT OPERATOR SPLITTING
ALGORITHMS COMBINED WITH THE FINITE
ELEMENT METHOD

Melike KARTA''
'Department of Mathematics, University of Agri Ibrahim Cegen, Agr1, Turkey

mkarta@agri.edu.tr

Abstract

The one-dimensional nonlinear generalized regular wave (GRLW) equation with physical boundary conditions
will be taken into consideration in this article. This study will employ operator splitting algorithms in
conjunction with the finite element-based Galerkin method, which is a practical and highly adaptable method for
the numerical solution of the equation. The study's goal is to generate more precise and appealing results. B-
splines serve as the foundation for the application of Galerkin methods in this study. Four distinct numerical
schemes—Lie-Trotter splitting techniques Ly, = A — B, Ly, = B — A and Strang splitting techniques S, =
A—B —A, S\ =B — A — B are utilized for the numerical results obtained throughout the article and it is be
evaluated which of these methods yields more accurate results. The work take into consideration the algorithm's
output that yields the best results. Using the suggested techniques, the study has been put into practice to solve
the single solitary wave problem. Error norms have been calculated in this article, and the results have been
compared with the solutions discovered by some researchers in the literature to show the precision and appeal of
the numerical techniques employed. Furthermore, The current method is shown to be unconditionally stable
through the use of the Von Neumann analysis. This study, which will be carried out after the literature review,

will create a new and more effective solution method for the (GRLW) equation.

Keywords: Generalized regularized long wave; B-splines; Galerkin method; Operator splitting.
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ABSTRACT

In this paper, a numerical investigation of the equal-width wave equation by collocation
finite element method using Rubin-Graves type linearization based on quintic Hermite B-
spline basis functions under homogeneous boundary conditions will be presented. In order to
investigate the effectiveness and reliability of the scheme obtained by the present method, five
test problems are selected and the results are presented and evaluated. Only one of the test
problems has an analytical solution. In the simulation results of this test problem for which an
analytical solution is available, the values of the error norms L, and L. will be calculated at
the same mesh points available in the literature. Since the other four test problems do not have
analytical solutions, the results will be tabulated by giving the values of the conservation
constants. Another observation in comparing the results is to examine the graphs of the
simulation results at certain times. Graphs will be drawn at certain times and presented in the
study. The obtained results show the efficiency and accuracy of the presented method and

gives a sight for its further usage for other problems.

Keywords: Equal Width Wave Equation; Quintic Hermite B-spline; Finite Element Method.
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ABSTRACT

The problem considered in the paper is the modified equal-width wave equation with
Dirichlet-type boundary conditions. A numerical investigation of the considered problem will
be presented by means of a powerful new numerical approach based on quintic Hermite B-
spline basis functions and collocation finite element method. First, the solution domain will be
divided into sub-regions of equal length. A typical element will be selected from these sub-
regions and the element equation will be derived on this typical element. Then the scheme of
the problem over the whole region will be found and a solvable system of algebraic equations
will be obtained by applying the boundary conditions given together with the problem. The
program code of the scheme will be written with the help of symbolic programming language
MATLAB. In order to investigate the efficiency and reliability of the scheme obtained by
applying the numerical method, four test problems will be examined. The results obtained as a
result of simulations for various values of spatial and temporal sizes will be presented in the
study with the help of tables and graphs. When the results are analyzed, one can clearly see
that the method can be easily applied to other ordinary, partial and fractional differential
equations.

Keywords: Finite Element Method; Modified Equal-Width Wave Equation; Linearization.
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Abstract

In general, since paranormed spaces are a generalization of normed spaces, they offer
the possibility of using classical functional analysis methods in a broader context. In the
present study, it is aimed to introduce certain paranormed sequence spaces as the domain of a
newly derived matrix in the Maddox spaces. Further, «, 8, y-duals of the resulting spaces are
computed and the characterization of some matrix classes are given.

Keywords: Paranormed sequence space; Matrix domain; Dual spaces.
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Abstract

In this study, we investigate the Lonngren wave equation using the generalized  (m +
1/G")-expansion method to obtain exact travelling wave solutions under different parameter
conditions. The method is applied to derive new exact solutions, providing insights into the
dynamic behavior of the equation. The obtained solutions are verified by direct substitution into
the original equation. Additionally, graphical representations, including three-dimensional and
contour, plots, illustrate the physical properties of the derived waveforms. The results
demonstrate the effectiveness of the generalized expansion method in solving nonlinear partial
differential equations and contribute to the theoretical understanding of wave propagation in
applied fields.

Keywords: Lonngren wave equation; generalized expansion method; travelling wave solution.
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Abstract

In this study, we analyze the Strain equation and obtain its travelling wave solutions
under various parameter conditions using a generalized analytical approach. Exact solutions
are derived in different functional forms, including hyperbolic, trigonometric, and rational
expressions, providing deeper insights into the nonlinear wave dynamics of the system. To
visualize the wave behavior, three-dimensional surface plots and contour diagrams are
generated. The results confirm the effectiveness of the proposed method in solving nonlinear
partial differential equations and contribute to the understanding of wave propagation
phenomena in applied mathematical models.

Keywords: train equation; travelling wave solutions; nonlinear partial differential equations;

wave propagation; exact solutions; graphical analysis.
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Abstract

In this study introduces the concept of intuitionistic fuzzy BE-algebra as a
generalization of BCK-algebra, with respect to t-norms and t-conorms. It thoroughly
investigates the algebraic properties of triangular norm-based intuitionistic fuzzy BE-algebras
and explores the characteristics of norm-based a-cuts. The paper also defines and analyzes the
notion of intuitionistic fuzzy filters in the context of triangular BE-algebras. A novel concept
of t-norm-based intuitionistic fuzzy BE-algebra is introduced and provides a distinct example
to illustrate the structure. It examines the algebraic properties of this new framework and
analyzes the role of triangular norms in shaping its behavior. Additionally, the concept of a t-
norm-based intuitionistic fuzzy filter is formally defined and explored, with theoretical results
supported by concrete examples, highlighting the key characteristics of the proposed algebraic
structure.

Keywords: Intuitionistic fuzzy sets, intuitionistic fuzzy BE-algebra, t-norms, intuitionistic

fuzzy filter.
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Abstract

In this study, we propose a method to determine the optimal surface from a given set of data
points using the Radial Basis Function (RBF) method. The accuracy of the RBF interpolating
surface largely depends on the choice of its shape parameter, which controls the smoothness
and generalization of the surface. To efficiently determine the optimal shape parameter, we
apply the Migrating Birds Optimization (MBO) algorithm, a metaheuristic inspired by the V-
shaped flight formations of migratory birds. By utilizing MBO, we minimize the error
between the original data and the interpolated surface. Our experiments demonstrate that
MBO achieves superior performance in determining the optimal parameters when compared
to traditional methods.

Keywords: Radial Basis Function; Migrating Birds Optimization; Surface Fitting
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Abstract

In this paper, the optical solitons with M-truncated derivative and other solutions to the
(n + 1)—dimensional nonlinear Schrodinger equation (NLSE) with Kerr and power laws
nonlinearities are obtained. We apply the undetermined coefficient method to achieve such
novel solutions. Study on the new soliton control structure has been found to explain specific
physical problems. These findings have been usefully extended to transmitting long-wave and
high-power telecommunication systems. The necessary conditions for the existence of these
solutions are presented.
Keywords: (n + 1)-dimensional nonlinear Schrodinger equation; Optical solitons;

Undetermined coefficient; Kerr law; Power law; M-truncated derivative.
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Abstract

This study examines the chaotic dynamics and bifurcation structures of the fractional improved
modified Korteweg—de Vries equation, which includes a space-time dispersion term and a
conformable fractional derivative of the Atangana type in time. The dynamics of the system are
analyzed using phase portraits, bifurcation diagrams, and Lyapunov exponents. The
investigation reveals that changes in key parameters can shift the system from periodic regimes
to chaotic behavior. This highlights the nonlinear characteristics and memory effects introduced
by the fractional derivative operator. The results show that the system displays complex and
sensitive behaviors, such as period-doubling cascades and chaotic attractors, which are typical
of nonlinear systems of fractional order. These findings enhance our understanding of complex

dynamical processes in dispersive media governed by time-fractional models.
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REFERENCES

1. M. Alquran, Novel Methods for Exploring Fractional Solitary Waves in the Improved
mKdV Equation with Time-Fractional Derivative and Space-Time Dispersion,
Romanian Reports in Physics, pp. 11-7, 2024.

2. B. S. T. Alkahtani, Exploration of Lie Symmetry, Bifurcation, Chaos and Exact
Solution of the Geophysical KdV Equation, International Journal of Theoretical
Physics, Vol: 64, No: 3, pp. 1-20, 2025.

3. A. Elmandouh, Bifurcation, Quasi-Periodic, Chaotic Pattern, and Soliton Solutions to
Dual-Mode Gardner Equation, Mathematics, Vol: 13, No: 5, p. 841, 2025.

9" International Conference on Computational Mathematics and Engineering Sciences 17
17 — 19 May 2025, Diyarbakir — Turkiye



NOVEL TEMPERED FRACTIONAL INTEGRAL
INEQUALITIES OF HERMITE-HADAMARD-
MERCER TYPE IN THE FRAME OF
MULTIPLICATIVE CALCULUS

Artion Kashuri', Rozana Liko’
"Department of Mathematical Engineering, Polytechnic University of Tirana,
1001 Tirana, Albania

2Department of Mathematics, University Ismail Qemali, 9400 Vlora, Albania

a.kashuri@fimif.edu.al, rozana.liko@univlora.edu.al

Abstract

In this paper, authors generalize Hermite-Hadamard-Mercer type inequalities using
tempered fractional integrals within the framework of multiplicative calculus. Some new
multiplicative tempered fractional integral inequalities are established via Jensen-Mercer
inequality and several special cases are obtained. Moreover, for suitable choices of parameters
some known results are recaptured.

Keywords: Hermite-Hadamard inequality; Hermite-Hadamard-Mercer inequality; Jensen-

Mercer inequality; Tempered fractional integral operators; Multiplicatively convex function.
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Abstract

In this paper, we solve a singularly perturbed initial value problem with delay by using ¢
B-Spline wavelets. The properties of these functions are provided, and by employing the
operational matrix of differentiation, a numerical method is genereted over some subintervals
that reformulates the problem into a system of algebraic equations. This system can be solved
to find the approximate solution. Numerical results demonstrate the efficiency of the method.

Keywords: Singularly perturbed problem; B-Spline wavelets; Delay differential equation.
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Abstract

In this paper, we study the Porous system with time delay. First, we prove the well-

posedness results. Then, by using energy method and by constructing a suitable Lyapunov
functional, we establish the decay of solutions under suitable conditions. Time delay effects

arise in many applications and practical problems such as physical, chemical, biological,
thermal and economic phenomena.

Keywords: Well-posedness, Decay, Porous system, Time delay.
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Abstract

Time delay effects arise in many applications and practical problems such as

physical, chemical, biological, thermal and economic phenomena. In the eighteenth century,
the first equations with delay were considered by brothers Leonard Euler and Bernoulli. By
A. Myshkis and R. Bellman, systematical study started at the 1940s. Since 1960, there have
been appeared many surveys on the subject. In the middle of 1990s, robust control of
systems with uncertain delay was started and led to the "'delay bloom" in the begining of the

twenty-first century. Time-delay systems are also named systems with aftereffect or dead-
time, equations with deviating argument, hereditary systems, or differential-difference
equations. They belong to the class of functional differential equations which are infinite-
dimensional, as opposed to ordinary differential equations. In this paper, we study the beam

equation with time delay. Under suitable conditions, we prove the blow up results for the

beam equation.

Keywords: Blow up, Beam equation, Delay.
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Abstract

The development of new probability distribution models is essential for statistical modeling,
as it enhances the accuracy of reproducing real-world data patterns. In this study, the Extreme
Value Generated (EVG) familyderived from the cumulative distribution function (CDF) of the
Extreme Value distributionis introduced. This family includes a key distribution referred to as
EVGLLog, characterized by four distribution parameters. A comprehensive statistical
evaluation of the EVGLLog distribution is conducted, including derivations of its survival
functions and moments, as well as methods for generating random samples.This paper
investigates two approaches for parameter estimation of the EVGLLog model: Maximum
Likelihood Estimation (MLE) and Long Short-Term Memory (LSTM), a machine learning
technique, to determine the most effective and stable estimation method. The proposed
EVGLLog model is applied to real-world datasets, including: (1) queue times observed in a
banking system, and (2) failure data from accelerated life tests on 59 conductors assessed for
electromigration failure.The goodness-of-fit of the EVGLLog distribution is evaluated using
several statistical metrics, including chi-square test statistics, negative log-likelihood, Akaike
Information Criterion (AIC), and Bayesian Information Criterion (BIC). Results show that the
EVGLLog distribution provides a superior fit compared to traditional probability distribution
models when analyzing real-world data.

Keywords: Reliability function; Extreme value, waiting time; Long Short-Term Memory;
Simulation; Maximum Likelihood Estimations.
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Abstract

A new method for solving time-fractional partial differential equations (TFPDEs) is
proposed in the paper. It is known as the fractional Kamal transform decomposition method.
Time-fractional PDEs are approximated using the fractional Kamal transform decomposition
method. The Caputo sense is used to define fractional derivatives. Also, MAPLE software
displays the 2D and 3D graphs of the solutions to a few nonlinear TFPDEs. FKTDM is a highly
effective method, as evidenced by the numerous applications.
Keywords: Fishers Equation, Fractional Kamal Transform, Adomian Polynomial.
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Abstract

Supplier selection is one of the challenging operations for the procurement plans when
there exist several alternative markets to be selected. Moreover, planning the order of the
markets to be visited makes the planning decisions more complex when the transportation cost
is additionally considerable for the decision-maker. In this context, the traveling purchaser
problem (TPP) as one of the well-known routing problems that fits with the supplier selection
problem and routing decision. The TPP involves satisfying a set of product demands from a set
of markets. In TPP, the purchaser selects a number of markets from a set of available markets
to buy a number of products. In addition to the procurement plan, the purchaser has to decide
on the route to visit selected markets. The aim of the problem is to minimize the total
procurement and transportation cost of the purchaser. Since TPP has been shown as an NP-
Hard problem, several heuristic and exact methods have been introduced in the literature. To
solve the problem, one of the critical issues is the selection of the markets to be visited. When
the markets to be visited are known, the procurement plan and route plan can be efficiently
obtained by either an exact or heuristic approach. Based on the aforementioned motivation, this
study introduces a new topological index that presents the affordability of each market
regarding the available products at the market and their prices. After the affordability index of
each market is determined, the markets with high index value are selected one by one until all
demands are satisfied. The performance of the proposed topological index is tested on a well-
known TPP problem set by comparing the selection made by the affordability index and the
optimum solution of the problem. The results show that the introduced topological index has
the potential to make supplier selection near to optimal solution.

Keywords: Graph theory; Topological indices; Traveling purchaser problem.
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Abstract

Optimal control theory plays a crucial role in various fields of science and technology.
Inverse problems and control problems related to ordinary differential equations have been
extensively studied due to their wide range of applications [1—4]. In this paper, we address an
optimal control problem for the Euler-Bernoulli beam equation. Our main objective is to
establish the optimal controllability of a coefficient in the equation using a given boundary data.
We provide a theoretical framework and establish the conditions under which optimal
controllability can be achieved. The results contribute to the broader understanding of structural
control and inverse problems in beam dynamics.

Keywords: Differential equations; Optimal control; Euler-Bernoulli beam.
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Abstract

In this paper, the Turkish version of the tile game Rummikub is investigated from a
probabilistic approach using simulations of the game in MATLAB. Several scenarios for
winning the game, such as winning through doubles only or normal wins with sets of tiles, are
simulated using an original algorithm and the outcomes are further studied with different
ability levels for the program. The results of the simulations are analyzed statistically in terms
of the goodness of fit and comparison of win probabilities for different players in each
scenario. Chi-squared and Kolmogrov-Smirnov tests, Monte-Carlo simulations and
probabilistic analysis of game scenarios are used to perform an in-depth investigation of the
simulation results.

Keywords: Goodness of fit; Simulation; Tile game; Estimation; Win ratio; Chi-Squared Test.

REFERENCES

1. Den Hertog, D. and Hulshof, P.B., Solving Rummikub problems by integer linear
programming, The Computer Journal, vol. 49, no. 6, pp. 665-669, 2006.

2. Ekmekgi, U., Cataltepe, Z., Giingér, G. and Kahya, D.C., EigenBots for the okey social
board game, The Computer Journal, vol. 59, no. 9, pp. 14261432, 2016.

3. Uygun, 1., Playing the Turkish tile game okey with deep reinforcement learning, Master’s
thesis, Sosyal Bilimler Enstitiisii, Bogazi¢i Universitesi, 2019.

4. Rummikub, Rummikub-history, https://rummikub.com/history/, Accessed: 19.12.2024.

5. Balakrishnan, N., Voinov, V. and Nikulin, M.S., Chi-squared goodness of fit tests with

applications, Academic Press, 2013.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



Numerical Solution of the Buckley-Leverett Equation with
p —Conformable Fractional Derivative Using Artificial

Neural Networks
Sadullah Bulut! Muhammed YiGiDER?

I2Department of Mathematics, University of Erzurum Technical, Erzurum, Turkey

sadullah.bulut@erzurum.edu.tr myigider@erzurum.edu.tr,

Abstract

In this paper, the classical Buckley-Leverett equation, widely used for modeling two-
phase flow in porous media, is reformulated using the B-conformable fractional derivative.
Replacing the traditional time derivative with a B-conformable derivative introduces a more
flexible and generalized modeling framework. The resulting fractional model is
approximately solved using a Physics-Informed Neural Network (PINN) approach, which
does not require observational data but instead learns the solution based on the underlying
physical law. Implemented in PyTorch, the model is trained over randomly sampled
collocation points, and the saturation distribution at t = 0.5 is successfully visualized. The
proposed method offers an effective and extendable alternative for solving a broader class of
physical problems involving fractional-order dynamics.

Keywords: Buckley-Leverett equation, § —conformable derivative, fractional calculus,

artificial neural network, physics-informed neural network (PINN)
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Abstract

Molodtsov introduced the theory of soft sets, which serves as a powerful mathematical
tool for addressing uncertainties, as it avoids many of the challenges associated with
traditional theoretical methods. In this study, we apply the de notion of ideals over dirings to
the concept of soft sets, and introduce the concept of soft ideals over dirings. Also, we explore
the properties of soft ideals and demonstrate that the structure is preserved under diring
epimorphisms. The main objective of this study is to further the theoretical study of soft ideals
over dirings.

Keywords: Soft set; Diring; Ideal; Soft Ideal.
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Abstract

The study of bi-univalent functions has recently attracted considerable attention due to
their rich geometric structure and applications in complex analysis. In this paper, we introduce
and investigate a novel subclass of bi-univalent functions that are defined via Gegenbauer
polynomials in the open unit disk U. The primary objective of this study is to obtain estimates
for the initial coefficients a, and a5 in the Taylor-Maclaurin expansion of functions belonging
to this new subclass. In addition to the coefficient bounds, we also examine the Fekete-Szego
problem concerning this subclass.

Keywords: Analytic functions; Bi-univalent functions; Coefficient estimates; Gegenbauer

polynomials; Fekete-Szego problem.
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Abstract

This study investigates the intersection of soft set theory and epigroups, proposing the
concept of soft epigroups and examining its foundational properties. Additionally, it obtains
characterisations related to the family of soft epigroups and establishes the category of soft
epigroups. Finally, it describes the concept of soft subepigroups and studies several structural
features.

Keywords: Soft set; Epigroup; Subepigroup; Soft Epigroup; Soft Subepigroup.
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Abstract

In this study, tumor growth model is constructed on some common time scales. Tumor

growth model is a mathematical framework used to describe and predict the growth behavior
of tumors over time. These models help researchers and medical professionals understand how
tumors develop, spread, and respond to treatments. Because of this importance, the tumor
growth model was solved on a time scale by including proportional derivatives and some
numerical examples were concretized and comparisons were made.

Keywords: Time scales; Proportional derivative; Tumor growth model.
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Abstract

In this paper we examine the 3D-Gross-Pitaevskii equation, which describes phenomena such as
wave propagation. The solitonic wave solutions of the underlying problem are examined using two
efficient techniques: the modified auxiliary equation approach and the exp(w(f)) — method. This
approach yields solutions that are stated as exponential, rational, trigonometric, and hyperbolic
functions. To have a better understanding of their dynamic behavior, several of the distinct types of
solitons, including dark waves, have also been shown using 3D visuals for varying parameter values.
The stability of the obtained results is confirmed by investigating the modulation instability for the

governing model.

Keywords: Exponential method; Modified auxiliary equation method; Gross-Pitaevskii equation.
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Abstract

In this paper, we define a new modified orthogonal Saban frame for timelike and
spacelike curves with geodesic curvature on S7 and the Saban frame for hyperbolic curves with
geodesic curvature on Hi. We study the evolution of curves depending on the modified
orthogonal Sabban frame and we obtain the necessary conditions for the inextensible flow of
curves on modified orthogonal Saban frame. Thus this study presents theoretical examples
using a modified orthogonal Saban frame based on the intrinsic property of time.

Keywords: Evolution of curve; Inextensible flow; Modified Saban Frame.
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Abstract

We consider some minimization problems for the eigenvalues of the elliptic operators
relatively domains. Finding the optimal domain for the considered functionals is reduced to the
solution of the variational problem. The equivalency classes of these problems are defined.
Consider the following eigenvalue problem

—Au =M, xeD, (1

u(x):O, xes,, )
where A is some elliptic operator, D — R"is a convex bounded domain with smooth boundary
S

Kéywords: Eigenvalue Problem; Elliptic operator; variational problem.

REFERENCES

1. Niftiyev, A. A., & Gasimov, Y.S. (2004). Control by Boundaries and Eigenvalue
Problems with Variable Domains Publishing House of Baku State University. Baku,
Azerbaijan.

2. Sokotowski J., Zolésio J.-P. (1992). Introduction to Shape Optimization. Shape
Sensitivity Analysis. Springer Series in Computational Mathematics, Vol. 16, Springer-
Verlag, Berlin, 1992, 250 p.

3. Gasimov, Y.S. (2003). On some properties of the eigenvalues when the domain
varies. Mathematical Physics, Analyses and Geometry, 10(2), 249-255.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



Some new numerical methods for solving fracrtional
stochastic differential equations

Safar Irandoust-pakchin, Somaiyeh Abdi-mazraeh'

'Department of Applied Mathematics, Faculty of Mathematics, Statistics and Computer
Sciences, University of Tabriz, Tabriz, Iran

s.irandoust@tabrizu.ac.ir, s.abdi m@tabrizu.ac.ir

Abstract

In this presentation, we introduce some new numerical works to solve fractional
stochastic differential equations(FSDE). Most of these methods are based on the construction
of operetional stochastic, fractional matrices which the FSDEs convert to the salgebaic
systems that can be solved easily. Additionally, the approach employs thresholding to
significantly reduce the computational workload in linear problems. Thresholding involves
setting a threshold value to differentiate between relevant and irrelevant data. Then, the
method can avoid unnecessary calculations and focus only on the relevant data. Thresholding
can help filter out noise or unwanted elements in a matrices, improving the quality of the data.
This results in significantly faster and highly efficient problem-solving. The recently
developed approaches have revealed remarkable results in terms of both accuracy and
efficiency, following a rigorous assessment of its error bounds and convergence analyses. A
thorough analyses show that the schemes perform well demonstrates significant potential as a
reliable and efficient methods. The findings indicate that the produced methods provide
exceptional precision and operates with remarkable efficiency. These results are promising
and suggest that these are an effective solutions.

Keywords: B-spline wavelets, flatlet oblique multiwavelets; fractional differential equation.
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Abstract

In this study, using the generalized difference operator A™, we generalize the concepts of A-

statistical convergence of order a and p-Cesaro summability of order a by a non-decreasing

sequence (As) tending to infinity and give some properties of A-statistical convergence of

order a.

Keywords: Statistical convergence; Difference sequence; Cesaro summability.
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Abstract

Lacunary statistical boundedness, which is mostly used to study the general behavior of

sequences and operators, is a subject with wide applications in fields such as statistical analysis,

functional analysis and summability theory. In the present paper, we generalize the concept of

lacunary statistical boundedness of order B using a difference operator A for sequences of fuzzy

numbers and give some inclusion relations with the help of many examples and figures.

Furthermore, we study some properties like solidity, symmetricity, etc.

Keywords: Fuzzy sequence; Statistical boundedness; Lacunary sequence.
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Abstract

In this paper, we obtain some new numerical solutions to the linear and nonlinear

systems of equation of Emden—Fowler type which seems in the fluid mechanics, relativistic

mechanics and in the study of chemically reacting systems by using variational iteration
method and Padé approximation.

Keywords: systems of equations; Emden—Fowler equation; variational iteration method,

Padé approximation.
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Abstract

In this study, the authors developed an efficient solution to find the numerical solution of the
1D wave equation with the help of Artificial Neural Networks (ANN). Numerical solution of
the wave equation by this method is a complex and computationally intensive process. The
ANN method separates from all these processes and provides a faster numerical solution with
very little error. In addition, the ANN method visualizes the solution. In ANN method,
activation functions are used to increase the capabilities of the model and systematize the
learning processes. Fibonacci polynomials are used as activation functions in the learning
process of the network since they have a continuous and complex structure in themselves.
Thus, the numerical solution of the one-dimensional wave equation with certain initial and

boundary values is obtained by ANN method.

Keywords: Wave Equation; Fibonacci Polynomial; Artificial Neural Networks.
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Parametric Extension of New Generalization of Szasz-
Mirakjan Operators
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Abstract

In this paper, we introduce a new extension of the generalized Kantorovich Type of

Szasz-Mirakjan operators based on a new parameter >0 and 7 €R", as follows:

m+ao

0 1
a +s5
Ko, (y)=35, (v Ih(f ] (1.1)
J=0 0
k
e ()
Sm,j(y):e g k' 5 (12)
and new operators are positive for arbitrary functions defined on the interval [0,1] .

We obtain an essential auxiliary result for these new operators. Our subsequent study

focuses on their qualitative aspects, including uniform convergence and asymptotic

behavior. For me N, a >0 and 1 € R, we have the following

2 2 1 2 1
(KZW (t—y,y)) < pa (1+y ), Ypa >0 for y €[0,0) (1.3)
(m+a)
Ko, ((t=9)y) <72, (m)(1+ )5 72, (m)>0 for ye[0,e0) (1.4)
4 . A .
K, (( ¥) ,y)ﬁqo (n)———=. ¢ (1)>0, for ye[0,4]. (1.5)
(m+a)

Keywords: Szasz-Mirakjan operators; Linear positive operators; modulus of continuity.
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Abstract

Classical numerical methods have been widely used for solving the heat equation. However,
in order to obtain more accurate representations of complex physical phenomena, fractional
order differential equations have received increasing attention in recent years. In this study,
the solution of fractional heat equation is addressed through the application of artificial neural
networks (ANN). A feed-forward neural network architecture is used, where the training
process is driven by a composite loss function that imposes both the governing differential
equation and associated initial and boundary conditions. The accuracy and efficiency of the
proposed method are evaluated through comparisons with analytical and traditional numerical
solutions.

Keywords: Fractional-Order Elliptic Partial Differential Equations; Heat equation; Artificial

neural networks (ANNSs); Numerical methods

REFERENCES

1. Rafi, S. A. (2024). Analysis and construction of artificial neural networks for heat
equations and their related parameters, depths, and accuracies (Master’s thesis,
University of Arkansas). Graduate Theses and Dissertations.
https://scholarworks.uark.edu/etd/5277

2. Ertug, S. (2023). Damping problem for the fractional heat equation (Doctoral
dissertation, Ankara University). 64 pages.
3. Qu, H., Liu, X., & She, Z. (2020). Neural network method for fractional-order partial

differential equations. Neurocomputing, 414,225-237.
https://doi.org/10.1016/j.neucom.2020.07.063

4. Mall, S., & Chakraverty, S. (2018). Artificial neural network approach for solving
fractional order initial value problems. Department of Mathematics, National Institute
of Technology Rourkela. https://arxiv.org/abs/1810.04992

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



DEGREE OF APPROXIMATION BY MATRIX MEANS OF
HEXAGONAL FOURIER SERIES

Hilal Sengiir* and Hatice Aslan**
Department of Mathematics, Firat University, Elazig, Turkey

*sengurlhilal7@gmail.com ,** haslan@firat.edu.tr

Abstract

The degree of approximation of the function f, which is periodic with respect to the hexagon

lattice is estimated by matrix means T,EA) (f) of its hexagonal Fourier series in the generalized
Holder metric where A is a lower triangular infinite matrix of nonnegative real numbers with

nonincreasing row in this paper.

Keywords: Hexagonal domain, hexagonal Fourier series, generalized Holder class, matrix

mean
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Abstract

Human Metapneumovirus (HMPV) is a major cause of acute respiratory infections,
particularly affecting infants and young children, and often resulting in hospitalization. It also
poses a considerable risk to elderly individuals and those with weakened immune systems.
Gaining a deeper understanding of how this virus spreads is essential, and mathematical
modeling proves to be an effective approach for this purpose. In this study, we introduce a novel
model that uses fractional differential equations to examine the dynamics of HMPV
transmission. These equations allow us to incorporate memory and non-local effects into the
framework, offering a more realistic representation of disease progression. The model also
reflects the delayed immune response and intricate interactions between the virus and the host.
We conduct a thorough stability analysis and perform numerical simulations to explore how
different parameters impact the spread of the infection. The findings offer valuable insights for
refining public health strategies, including vaccination plans and antiviral treatment schedules,
to better manage and contain HMPV outbreaks.

Keywords: Fractional calculus; Human Metapneumovirus (HMPV); Fractional differential

equations; Disease modeling; Non-local effects; Epidemiology; Numerical simulations.
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STABILITY ANALYSIS OF A THREE-DIMENSIONAL
SYSTEM OF DIFFERENCE EQUATIONS WITH
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Mehmet Cengiz Fidanci, Yasin Yazlik, Murad Khan Hassani
Department of Mathematics, Nevsehir Haci Bektas Veli University, Nevsehir, Turkey

16.190man@gmail.com
Abstract

In this study, we analyze the dynamics of a nonlinear three-dimensional system of second-order
difference equations involving quadratic terms. We establish the existence of fixed points and
explore the properties of positive solutions such as boundedness, persistence, and invariance. We
also investigate the local and global asymptotic stability of the equilibrium point and provide the rate
of convergence of the solutions. Finally, numerical simulations are given to support and illustrate the
theoretical findings.

Keywords: Difference equations; Asymptotic stability; Boundedness; Rate of convergence.
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Abstract

In this study, supply and demand model, which explains how markets in the economy
seek balance with their own internal dynamics and how the price mechanism directs resource
allocation, will be defined and solved using proportional derivatives on time scales. Some
comparisons will also be made with numerical examples.

Keywords: Time Scales, Supply and Demand Model, Proportional Derivative.
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Abstract

In this work, the special surfaces, in which the surfaces that can be chosen to be tubular

surface generated by normal curve in semi-Euclidean 4-space, are examined. Moreover, by
using the Gaussian curvatures and mean curvatures of tube surfaces with normal curves
generated by Frenet frame in semi-Euclidean 4-space, the conditions being Weingarten surface
and HK-quadric surface, minimal surface, at, ... etc are examined in detail.

Keywords: Tubular surfaces, HK-quadric surface, weingarten surfaces, normal curves.
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Abstract

In this presentation, we consider the Kirchhoff type equation with initial and boundary
conditions. We prove the growth of solutions under suitable conditions.

Keywords: Growth, Kirchhoff type equation, Parabolic type equation.
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Abstract

In this presentation, we consider the hyperbolic type equation with initial and boundary
conditions. We prove the existence of solutions under suitable conditions by using the
potential well method.

Keywords: Existence, Hyperbolic type equation, Potential well metdod.
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Abstract

In this work, we study a logarithmic viscoelastic wave equation with a time-dependent delay
term in a bounded domain. We establish the local existence of solutions using the Faedo-

Galerkin method.

Keywords: Existence, Delay, Faedo-Galerkin.
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Abstract

In this work, we investigate the nonexistence of global solutions to a logarithmic Kirchhoft-
type hyperbolic equation with variable exponents. We prove that, under appropriate

conditions on the initial data, there is nonexistence of global solution.

Keywords: Hyperbolic type equation, Nonexistence, Variable exponent.
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Error and Erasure Correction Using Parikh Matrices of
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Abstract

The Parikh matrix mapping, a generalization of the Parikh mapping, was introduced by
Mateescu et al. [2]. A word's Parikh matrix is an upper triangular matrix that represents the
number of occurrences of specific subwords within that word. It's important to note that the
Parikh matrix of a word doesn't usually identify that word uniquely. Words that share a common
Parikh matrix M are classified as M-equivalent. In [3], the concept of uniformly Parikh-friendly
words was introduced. Atanasiu et al. [1] suggested the use of M -equivalent words as
codewords. Their results indicated that the associated Parikh matrix allows for the correction
of received words containing up to a certain level of erasures and errors.

In this talk, we will consider the uniformly Parikh-friendly words as codewords. We will
examine the erasure and error correction capabilities of the relevant Parikh matrix.

Keywords: M-equivalent word; Parikh matrix; uniformly Parikh-friendly word.
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Amidst advancements in signal and image processing, achieving high-quality restorations
from limited measurement data has become a significant research topic. Particularly, the need
for irregular and non-convex optimization techniques is increasing, highlighting the demand
for new and effective algorithms. In this context, studies focusing on sparsification and
advanced enhancement methods contribute substantially to the development of signal
processing technologies.In this study, the goal is to sparsify a given signal using the concepts
of Tight Frame (TF) and Discrete Fourier Transform (DFT), and subsequently restore it
through a novel approach developed for the [,(0 < p < 1) norm minimization problem. The
work specifically addresses the restoration of sparsified black-and-white images. In image
restoration, irregular and non-convex regularization techniques offer significant advantages,
often transforming restoration problems into large-scale, irregular, and non-convex
optimization problems. However, existing minimization approaches have been observed to be
ineffective in handling such challenges.To overcome this issue, a Smoothing Conjugate
Gradient Method (SCGM) is proposed, combining the classical nonlinear conjugate gradient
method with two new-generation smoothing techniques. The proposed method has been
formulated as a numerical algorithm and applied to test images with different types of noise.
Experimental results demonstrate that the proposed SCGM algorithm outperforms existing
methods in terms of restoration performance.

Keywords: Tight Frame, Discrete Fourier Transform, Non-Smooth Optimization, Image

Restoration, Conjugate Gradient Method.
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Abstract

In this paper, we introduce a new mathematical structure called “Pell calculus”. This

original calculus contains establishment of Pell calculus and presentation of fundamental
teorems related to derivatives, exponential and some trigonometric functions, binomial,

Taylor expansion, integrals and their operational features within this mathematical structure.
Our work make contribution to scientific discourse by providing extensive study of presented
Pell calculus, introducing strong foundation for further examination in this specific
mathematical framework.

Keywords: Pell number; Pell-Lucas Number.
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Abstract

In this paper, the fractional Schrédinger equation with Caputo-type derivatives was

numerically solved using the Element-Free Galerkin method. The L; method was used to
discretize the Caputo fractional derivative, and the Rubin-Graves approach was used to
linearize the nonlinear terms. It has been observed that the approximate solutions are
consistent with the exact solutions.

Keywords: Caputo fractional derivative, Schrondinger equation, Element free Galerkin

method.
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Abstract

In this paper, we define three new sequence spaces by using the matrix domain of
composition matrix of the Binomial and Quintet band matrices. Also, we examine some
inclusion relations between existing sequence spaces and newly defined ones. Moreover, we
determine Schauder bases and a-, f- and y-duals of those sequence spaces. Lastly, we

characterize some matrix classes related to new sequence spaces.

Keywords: Matrix Transformations; Matrix Domain; Schauder Basis; Sequence Spaces.
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NEW SEQUENCE SPACES DEFINED BY THE
DOMAIN OF SEXTUPLE BAND MATRIX
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Abstract

In this work, we construct new sequence spaces by using the domain of sextuple band
matrix S(r,s,t,u, v,y) which is the general form of difference, double band, triple band,
quadruple band and quintet band matrices. Furthermore, we study some inclusion relations
and topological properties related to those spaces. Also, we define Schauder bases and a-, -
and y-duals some of those spaces. Finally, we determine some matrix classes belonging to
new sequence spaces.

Keywords: Matrix Domain; Matrix Transformations; Schauder Basis; Sequence Spaces.
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Abstract

In this paper pseudosymmetric and Ricci pseudosymmetric of a Kenmotsu manifolds
are researched. We have achieved the necessary and sufficient conditions for a Kenmotsu
manifold, Wg-pseudosymmetric, Wg-Ricci pseudosymmetric, Wy-pseudosymmetric and Wo-
Ricci pseudosymmetric. Additionally, some interesting results on Kenmotsu manifolds are

obtained.

Keywords: Kenmotsu Manifold; Pseudosymmetric Manifold; Ricci pseudosymmetric

Manifold.
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Increasing Fruit Productivity with Modern Modeling
Methods
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Agricultural productivity in fruit production varies depending on environmental
factors such as temperature, precipitation, humidity, and wind, which often involve
uncertainty. This uncertainty limits the accuracy of predictions made using classical
mathematical methods. In this study, a fuzzy logic modeling approach, one of the modern
optimization tools, was used. The model was developed using historical data on temperature,
precipitation, and olive yield published by the Turkish Statistical Institute (TURKSTAT). It
can produce successful predictions not only based on this data but also on untested datasets.
As a result of regression analysis, a prediction accuracy of over 80% was observed with
untested data. Due to its ability to represent nonlinear relationships and offer flexible
interpretations, the model demonstrated strong performance in terms of generalizability. The
results indicate that fuzzy logic can be used as an effective decision support tool in
agricultural productivity analysis.

Keywords: Olive Productivity, Fuzzy Logic, Temperature, Precipitation, Agricultural
Modeling.
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Abstract

In this study, the fractional calculus operator was used to examine both homogeneous
and non-homogeneous situations of the k-hypergeometric differential equation. We apply
certain classical transformations to solve the equation and at the same time constrain the
parameters required to determine their value. The major benefit of the fractional operator is
that it implements singular differential equations and transforms them into fractional order
equations. As a result, several new exact fractional solutions of the given equation were
created.

Keywords: k-hypergeometric differential equation; Fractional calculus; Differential equations.
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Abstract

Gaussian number means representation as Complex numbers. Our goal in this work is to
give the Gaussian Pell numbers by using permanent and determinant of some tridiagonal
matrices.

Keywords: Permanent, Gaussian Pell number, Tridiagonal matrix.
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Abstract

We introduce the class of enriched ¢-contractions in Banach spaces as a natural generaliza tion

of ¢-contractions and study the existence and approximation of the fixed points of mappings in this

new class, which is shown to be an unsaturated class of mappings in the setting of a Banach space.
Weillustrated the usefulness of our fixed point results by studying the existence and uniqueness of the
solutions of some second order (p,q)-difference equations with integral boundary value conditions.

Keywords: Banach space; enriched ¢-contraction; enriched cyclic ¢-contraction; fixed point; Maia

type fixed point theorem; (p,q)-difference equation; integral boundary value condition
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BISHKEK CITY WITH ARIMA USING TIME SERIES
METHOD

Camil TALANTBEKOVA and Ercan CELIK
Department of Applied Mathematics and Informatics, Kyrgyz-Turkish Manas University,
Bishkek, Kyrgyzstan
2251y03003@manas.edu.kg, ercan.celik@manas.edu.kg
Abstract

This study aims to estimate the air pollution levels in Bishkek, the capital of Kyrgyzstan,
using the ARIMA (AutoRegressive Integrated Moving Average) time series model. Air
pollution poses a significant threat to public health and environmental sustainability, especially
in rapidly developing urban areas like Bishkek. The research utilizes daily PM10 data for the
year 2021, along with meteorological variables such as temperature, humidity, wind speed, and
precipitation. After conducting data cleaning, outlier detection, and seasonal decomposition,
the ARIMA(1,0,1) model was selected as the best-fitting model based on AIC and residual
analysis. The results indicate that the model provides reliable short-term forecasts for PM10
concentration levels and effectively captures seasonal pollution trends. This research offers a
valuable tool for policymakers and urban planners to implement timely and data-driven
interventions to improve air quality in Bishkek.

Keywords: Air Pollution, Time Series Analysis, ARIMA Model, PM10 Forecasting, Bishkek,

Environmental Monitoring
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Abstract

This study uses the B-spline functions as approximate functions to offer a finite
element scheme for numerical solutions of the Sawada Kotera (S-K) equation.
Additionally, an investigation of the algorithm's Von-Neumann stability has been done [1].
Furthermore, the method's practicality and dependability are illustrated through an analysis of
a single soliton's behavior. To regulate the efficiency and conservation features of the
proposed algorithm, the 7, L, and L_ error norms as well as the two lowest invariants, /, and
1,, of the equation have been calculated [2]. The aspects of the problem modelled are easily
visualized thanks to the tables and images that accompany the obtained numerical results. The

outcomes also show that our approach is effective .

Keywords: Sawada Kotera Equation; Finite Element Method; Collocation; Septic B-Spline;
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Abstract

In this study, the fractional Kairat-II equation is studied. The modified generalized
exponential rational function method is applied to this equation. Thus, various soliton
solutions of this equation are obtained. Various values are given to the obtained solutions and
graphical drawings are made.

Keywords: Modified generalized exponential rational function method; Fractional Kairat-II

equation; Soliton solutions.
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Abstract

In this paper, the exact solutions of beta-conformable fractional equations are constructed
by using the extended Weierstrass transformation method. This method is applied to the
equations widely used in engineering and mathematical physics, providing exact solutions
involving trigonometric, Weierstrass elliptic, and rational functions. By applying a traveling
wave transformation, the beta-conformable fractional equations are reduced to a nonlinear
ordinary differential equation, and the solution function is determined by expanding it into a
finite series using the Weierstrass function solutions of the corresponding elliptic differential
equation.

Keywords: Beta derivative; The extended Weierstrass transformation method; Weierstrass

elliptic function.
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Abstract

In this paper, we obtain some new analytical soliton solutions to the nonlinear partial
differential equation (PDF) arising in nonlinear sciences ocean physics, fluid dynamics,
plasma physics, scientific applications, and marine engineering. By employing powerful
analytical methods such as the sine-Gordon Expansion method, we derive exact soliton
solutions, including bright, dark, and singular solitons. There is no prior publication of these
determined solutions. By giving appropriate values to free parameters, three-dimensional
images are used to illustrate the dynamical wave structures of specific analytical solutions.
The soliton solutions of other well-known equations in fluid dynamics, engineering physics,

and other nonlinear science domains can also be obtained using this method.

Keywords: sine-Gordon Expansion method; nonlinear partial differential equation; analytical

soliton solutions.
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Abstract

This paper introduces new matrix representations of Fibonacci and Lucas numbers by using
Lorentz matrix multiplication. We present novel identities, characteristic equations, and
quadratic properties derived from Lorentzian transformations applied to traditional matrix

formulations of these sequences.

Keywords: Matrix multiplication, Fibonacci numbers, Lucas numbers.
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Abstract

Inthispresentation,

weinvestigatetheweightedbiharmonicequationwithnonlineardampingandsourceterms.

Thedecay of theenergy is establishedusingNakao'sinequality. Furthermore,

weprovethatsolutionsblowup in finite time

Keywords:Blowup, Decay, weightedbiharmonicequation.
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ABSTRACT

In this paper, the traveling wave solutions of the Oskolkov equation, a model describing
the dynamics of incompressible viscoelastic Kelvin-Voigt fluid, are investigated using
the modified exponential function method. This method is used to find analytical
traveling wave solutions of the Oskolkov equation. Different traveling wave solutions are
obtained by giving appropriate values to the parameters of the nonlinear mathematical
model. In this way, two and three-dimensional graphs of the different wave solutions
found are drawn according to the appropriate parameters..

Keywords: Modified Exponential Function method; Wave solutions: Oskolkov equation;
Nonlinear partial differential equation;
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Abstract

In this study, we consider the Schrédinger equation with the Manning-Rosen and Deng-
Fan molecular potentials over the positive half line. First, we obtain their closed form solutions
when the angular quantum number £ = 0. Then, we show that the two potentials are the same.
Hence, by taking one of them, we obtain numerical solutions by using the Laguerre
pseudospectral method, in the presence of the centrifugal term (£ # 0) for which the solutions
can not be expressed in closed form. Comparison with the exact solution for £ = 0 and
numerical literature results when £ # 0 reveals that the Laguerre pseudospectral method
produces highly accurate numerical results for the Schrodinger equation with the Manning-
Rosen and Deng-Fan molecular potentials.

Keywords: Schrodinger equation, Manning-Rosen potential, Deng-Fan potential, Laguerre

pseudospectral methods.
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EXPLICIT REPRESENTATIONS FOR A CLASS OF
GAUSS HYPERGEOMETRIC FUNCTIONS
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Abstract

In this study, we derive explicit elementary formulas for the Gauss hypergeometric
functions which are the solutions of the Gauss hypergeometric equation with characteristic

exponent differences {%, n+ %, a}and {n + %, n+ %, a} up to permutations and sign changes

where n is a non negative integer. To this end, we obtain two different sets of linearly
independent solutions of the specific second order ordinary differential equation where the first
set contains the aforementioned Gauss hypergeometric functions and the second one consists
of elementary functions. Then the identities will be obtained by expressing the hypergeometric
solutions as the linear combinations of the elementary ones.

Keywords: Gauss hypergeometric equation, Gauss hypergeometric functions.
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TOOL FRAME OF ROBOT END-EFFECTOR USING
TWO RULED SURFACES CORRESPONDING TO THE
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Abstract

Hyper-dual numbers are a new number systems developed at the beginning of the
twenty-first century as extension of dual numbers. A hyper-dual number is constituted of two
dual numbers, similarly, a hyper-dual curve constituted of two dual curves. If the dual curves
of the hyper-dual curve are on the unit dual sphere, then this hyper-dual curve represents two
ruled surfaces in Euclidean 3-space which intersect perpendicular along a common base
curve. In this paper, we show that these ruled surfaces can be expressed by a same tool frame
of the trajectory of the motion of a robot end-effector. Moreover, we give examples of tool
frame of robot end-effector of two ruled surfaces corresponding to the hyper-dual curve.
Keywords: Hyper-dual numbers; Unit hyper-dual sphere; Hyper-dual curves; Ruled surfaces;

Robot end-effector; Tool frame.
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Abstract

In this paper, we propose a generalized structure for statistical convergence by adapting
the concept of density functions using sequences of modulus functions { ;) and an order
parameter a € (0,1]. This method introduces a new density framework designed specifically
for lacunary sequences, facilitating the definitions of strong (f{) -lacunary summability of
order a and (fy)-lacunary statistical convergence of order a. These newly defined concepts
serve as a bridge between traditional convergence and statistical convergence in the context of
lacunary sequences, providing a middle ground that enhances analytical versatility.
Furthermore, we establish inclusion results and investigate the interconnections between these
notions, offering a thorough exploration of their implications. This study extends the reach of
statistical convergence theory and advances the field by presenting a more generalized

analytical approach.

Keywords: Lacunary statistical convergence, Lacunary summability, Modulus function,

Difference sequence space.
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MULTIPLICATIVE EQUIAFFINE CURVES AND
THEIR PROPERTIES

Meltem Ogrenmis'
' Department of Mathematics, University of Firat, Elazig, Turkey

mogrenmis(@firat.edu.tr

Abstract

This study introduces a multiplicative calculus framework for analyzing curves in
equiaffine space. It defines multiplicative arc length, curvature, and torsion, and derives the
corresponding Frenet equations. Curves with constant multiplicative curvature and torsion are

characterized, accompanied by illustrative examples.

Keywords: Equiaffine space; Multiplicative calculus; Curves; Curvatures; Frenet

Equations
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Abstract

This study presents a multiplicative calculus approach to the differential geometry of
plane curves within equiaffine geometry. By introducing multiplicative arc length and
curvature, the research derives the corresponding Frenet formulas and establishes an analog of
the fundamental theorem. The classification of plane curves with constant multiplicative

curvature is also provided, supported by illustrative examples.

Keywords: Equiaffine plane; Plane curves; Multiplicative Equiaffine curves
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FRACTIONAL DERIVATIVES: DEFINITIONS AND
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Abstract

Fractional derivatives are the extension of the concept of derivative to fractional (rational or
irrational) degrees and have an important place in mathematical analysis. It extends the process
of differentiation to rational or irrational degrees. In this presentation, different fractional

derivative definitions and properties will be expressed.

Keywords: Fractional derivatives, Fractional degrees, Mathematical analysis
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Abstract

In this writing, we investigate fixed points of F-contraction in an abstract space. Additionally,

the effectiveness of our work is confirmed through appropriate examples

Keywords: Fixed point, S-metric, F-contraction
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Abstract

In this writing, we explore Wardowski’s contraction principle for F-contraction mappings and
demonstrate the existence and uniqueness of fixed points in A-Metric Spaces.

Keywords: Fixed point, A-metric, F-contraction
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POINT ITERATION METHODS WITH THE AID OF
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Abstract

In this paper, a new fixed point iteration scheme is introduced. The strong convergence
of the scheme to the fixed point of a contractive mapping is demonstrated. It is also proved
that the defined scheme converges faster to the fixed point compared to the Modified-JK
iteration scheme existing in the literature. Moreover, the iteration scheme is shown to be
faster than some existing methods by means of examples and illustrated with tables and
graphs. Then data dependency is proved for the scheme in question. Then the defined iteration
scheme is extended by embedding it in the Green's function. It is shown that the extended
iteration scheme converges strongly to the fixed point of the transformation and is
weakly —w?stable. Finally, it is shown on an example that the extended iteration scheme
converges to the fixed point faster than the Modified-JK-Green iteration scheme.

Keywords: Fixed Point Theory; Iteration Scheme; Convergence Analysis, Strong
Convergence; Speed Comparison; Efficiency; Green's Function; Weak—w? Stability;

Boundary Value Problem.
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Abstract.

In this paper, we study the existence of solutions for a singular p(x)-Kirchhoff type
problem with Steklov boundary value in variable exponent Sobolev spaces. Using the
variational approach, we prove the existence a nontrivial weak solution on variable exponent
Sobolev spaces under appropriate conditions.

We study the following problem involving singular p(x)-Kirchhoff type equation with

Hardy type term
(x)
|Vu|p 12
-M (fﬂ o dx | Apu = g X € () ©
|Vu|p(x)g—; = Af(x,w), x € 0Q)

where Q € RN (N > 2) is a bounded with smooth boundary, p(x)is continuous functions on
Q such that p~ :=infp(x), f: QxR - R is a Carathéodory condition, A is a positive

parameter,

ou . . .. ) )
£ is the outer unit normal derivative on 9Q, M:(0,o) — (0,0) is a continuous and

Apcou = div (|Vu|p(x)_2Vu) is p(x)— Laplacian type operator.

Keywords: p(x)—Laplacian operator, Variational methods, Weak solutions. Singular problem.

Theorem 1.1. The problem (E) has a nontrivial weak solution for all4 > 0.
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Abstract

Rough set theory, presented by Pawlak, has been studied in many disciplines along with

mathematics. Especially in data mining, rough set theory makes a great contribution as it

enables the storage of large data and the reduction of unimportant data.

In this study, general information about rough set theory, its usage areas and its

importance in data mining are emphasized.

Keywords: Rough set theory; Data mining; Data reduction.
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Abstract

In this study, we investigate the acceleration of solving an optimization problem using Grover’s
algorithm implemented on qutrit systems.Unlike conventional qubit-based approaches, qutrit-
three level quantum systems offer a richer Hilbert space, potentially enabling more efficient
quantum search processes.The proposed approach aims to lay the groundwork for addressing
more complex and larger-scale problems by leveraging the advantages of higher-dimensional
quantum systems.This work serves a preliminary study toward extending quantum algorithm
applications beyond binary quantum architectures.

Keywords: Quantum computing , Qubit systems, Qutrit systems, Grover’s Algorithm
,Superposition, Quantum Fourier Transform(QFT).
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Abstract

Sufficient conditions for the oscillation of solutions to a class of second-order
noncanonical differential equations with bounded and unbounded neutral coefficients are
established. The results obtained improve and simplify existing ones in the literature.

Keywords: Oscillation; neutral; second-order; noncanonical.

REFERENCES

1. S. R. Grace, J. R. Graef, T. Li, E. Tung, Oscillatory behavior of second-order nonlinear
noncanonical neutral differential equations, Acta Univ. Sapientiae-Mathematica, Vol: 15,
259-271, 2023.

2. R. Koplatadze, G. Kvinikadze, 1. P. Stavroulakis, Properties A and B of nth order linear
differential equations with deviating argument, Georgian Mathematical Journal, Vol: 6,
553-566, 1999.

3. E. Tung, J. R. Graef, Oscillation results for second order neutral dynamic equations with
distributed deviating arguments, Dynamic Systems and Applications, Vol: 23, 289-303,
2014.

9" International Conference on Computational Mathematics and Engineering Sciences 83
17 — 19 May 2025, Diyarbakir — Turkiye



CURVES AND THEIR PROPERTIES IN DYNAMIC
GEOMETRY

Kiibra Tunc' and Alper Osman Ogrenmis '

' Department of Mathematics, University of Firat, Elazig, Turkey

tunckubra600@gmail.com , aogrenmis@firat.edu.tr

Abstract

In this study, Frenet curves on time scales are considered within a unified framework that
connects discrete and continuous analysis. Fundamental geometric concepts such as tangent
lines, normal planes, osculating planes, and curvature are presented for plane and space curves
in R™. The Frenet frame and its corresponding equations are given in the context of time scale

calculus, offering a generalized geometric approach over varying time domains.

Keywords: Time Scale; Curves; Curvatures; Frenet Equations
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Abstract

Curves in Minkowaski space have been examined in many studies according to different
frame works. While examining curves, researchers studied frameworks such as the Frenet
frame, Bishop frame and Ribbon frame. These frame help us with characterizations of
curves.

The aim of this paper is to investigate magnetic curves according to ribbon frame
in 3-dimensional Minkowski space. For this purpose, an ribbon frame was first defined.
Then, magentic curves were given depending on this frame and various characterizations
were obtained.

Keywords: Frenet frame, magnetic curves, ribbon frame, Minkowski space
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Abstract

In this paper, we give a novel type of mappings that are four-point instead of two or three-
point. Some fixed point theorems in metric spaces are proved using four-point contractions, and
an example is also given related to four-point contractions.

Keywords: metric space; Fixed point theorems; four-point contractions; mappings contracting

perimeters of triangles.
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Abstract

Soft set theory, defined by Molodtsov, has found a wide place in contemporary
mathematics [1]. After the soft set theory, which gave a new perspective to the concepts of
completeness and precision in mathematics, was introduced, it was studied by many
mathematicians from topological, categorical and algebraic perspectives [2-22]. In this study,
the development process and various application areas of soft set theory, which has been
studied by many mathematicians from topological, categorical and algebraic perspectives, are

discussed.

Keywords: Soft set, Development process, Application areas.
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Abstract

In this paper, stresses in rotating thick walled functionally graded cylindrical and
spherical pressure vessels are investigated using elasticity theory. It is assumed that the
material properties except Poisson's ratio vary in the radial direction with the Voigt model.
Under these conditions, the analytical solution of the Navier equation is obtained by the
power series solution method. The solutions available in the literature are used to verify the
results obtained in this study. The effect of the rotaion and pressure on the radial
displacement, radial and circumferential stress are discussed for a randomly selected material
pair consisting of metal and light metal.

Keywords: Elastic analysis, Cylindrical and spherical pressure vessels, Rotation, Functionally

graded materials.
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OSTROWSKI-GRUSS TYPE INEQUALITIES VIA KATUGAMPULA FRACTIONAL
INTEGRALS
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Abstract

In this study, the authors obtained new integral inequalities of Ostrowski and
Ostrowski-Griiss type by using Katugampola fractional integral definition. It was shown that

the obtained results support the results in the literature with special selection of parameters.

Let the space X/ (a,b),(c e R, 1< p <o) of those complex-valued Lebesque measurable
<o, where the norm is defined by (Kilbas, 2006):

functions  on for which | f

4
Xe

:Ub

for 1< p<o, ceR and for the case ,

20 %j <o,

|7

”f . =ess su% [t“ |f(t)|].
Let [a,b]c R be a bounded interval. Then, for any function and any
order , the Katugampola fractional integrals defined on the left and right are given by

(Katugampola, 2011):
l1-a x p-1
1) =2 ’
I'(a)”« (xp —t* )

/(1) dr,

and,
1-a p-1
a P bt
I f(x)= t)dt.
S0 = 1 x(tp_xp)._af()
with a<t<b and if the integral exists.

Keywords: Katugampola Fractional Integral, Integral Inequalities, Ostrowski inequality.
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Abstract

In this work, it has been concerned that the oscillatory behavior of solutions to damped second-
order linear functional differential equations with a mixed neutral term. It is presented a new
oscillation criteria that improve and extend some existing ones in the literature. Example to illustrate
the result is included.

Keywords: Oscillation, Neutral Differential Equations of Mixed Type, Second Order,

Damping Term.
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Abstract

A unital design of order q is a combinatorial structure consisting of q"*3+1 points, in
which each block contains exactly q+1 points, and every distinct pair of points is contained in
precisely one block. A blocking set in such a design is defined as a subset of the point set that
intersects every block in at least one point, yet does not fully contain any block. In this study,
we address the classification of unital designs that contain a blocking set for small values of q,
presenting both our methodology and computational results.

Keywords: Blocking Sets; Discrepancy; Unital design.
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Abstract

In this talk, we consider a class of fourth--order functional differential equations with a
mixed neutral term and establish some new criteria related to the oscillation of all solutions of
that class of equations. The applicability and significance of the results are demonstrated with
several examples.

Keywords: Oscillation; Fourth--order; Neutral differential equations.
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ON FINITE FAMILIES OF HEMICONTRACTIVE
MAPPINGS
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Abstract

This work explores hemicontractive mappings, which are significant in fixed point
theory, a core area of functional analysis. The research focuses on the definition and
properties of these mappings in Hilbert spaces.In this study, firstly, we will introduce an
implicit iteration process for two finite families of hemicontractive mappings in Hilbert
spaces. After, we will give a main fixed point result for such mapping under suitable
conditions. Finally, we will prove our second result using a projection operator.

Keywords: Fixed Point Theory; Hemicontractive Mappings; Hilbert Space; Convergence
Analysis; Iteration Method.
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Abstract

In this study, applications using fuzzy and intuitionistic data will be introduced. In line with
recent developments such as artificial intelligence, we will examine the problems of managing
and making decisions using fuzzy, intuitionistic fuzzy data in some areas such as regulating
traffic flow and improving production in greenhouses.

Keywords: Artificial intelligence, fuzzy logic, intuitionistic fuzzy, traffic control, greenhouse.
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Abstract

The aim of this study is to examine and compare the problem-solving processes of
prospective elementary mathematics and science teachers when dealing with a context-based
real-life problem. In recent years, there has been a growing interest in and emphasis on the use
of real-life problem situations in teaching and learning processes. It has been stated that
encouraging students to produce individual or group-based solutions to problems grounded in
real-life numerical data significantly supports conceptual understanding and internalization of
mathematical and scientific concepts (Tan & Nie, 2015; Mebert et al., 2020). From this
perspective, identifying the approaches adopted by prospective mathematics and science
teachers in solving real-life problems, as well as revealing potential similarities and differences,
is expected to provide valuable insights into the cognitive processes of teacher candidates with
a background in quantitative disciplines.

This study adopted a qualitative research design, specifically a comparative case study
approach. The participants consisted of 27 third-year prospective elementary mathematics
teachers and 22 prospective science teachers enrolled in the Faculty of Education at a public
university located in the Black Sea Region of Turkey. Data were collected through solution
papers, audio recordings of group work, and observations. The collected data were analyzed
using descriptive and content analysis methods.

Keywords: Pre-service mathematics teachers; Pre-service science teachers; Real-life problem.
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Abstract

In this research, diverse wave samples of (2+1)-dimensional fractional Kadomtsev-
Petviashvili-modified-equal-width (KPmEW) equation have been examined. The new version
of trial equation method (NVTEM) has been handled to establish the wave solutions of the
governing nonlinear model in frame of M-truncated derivative.  Plentiful rational,
trigonometric, exponential, hyperbolic and Jacobi elliptic type functions have been attained
and these new solutions have been observed in two and three dimesions to highlight the
physical demeanors. The software system Mathematica has been utilized to validate the
evaluated waves. This research is marked by the novel results considering the former studies.

Keywords: Kadomtsev-Petviashvili-modified-equal-width (KPmEW) equation; The new

version trial equation method; Traveling wave solutions
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Abstract

In this paper, various exact wave solutions of the concatenation model which combines
the nonlinear Schrodinger equation, the Lakshmanan-Porsezian-Daniel model, and the Sasa-
Satsuma model are investigated. Using the unified method, different types of wave structures
such as optical soliton, elliptic wave, and rational soliton solutions are obtained. These
solutions are visualized through two- and three-dimensional plots based on appropriate
parameter selections to demonstrate their physical relevance. The soliton solutions are
anticipated to yield effective results, particularly in long-distance optical communication
systems. The employed method provides an effective, reliable, and systematic approach for
computing soliton solutions in nonlinear models. The results are expected to contribute
significantly to applications in optical fiber systems, plasma physics, telecommunications,
engineering, and related fields.

Keywords: Soliton; Optical Soliton; The Nonlinear Schrédinger Equation; The Lakshmanan-
Porsezian-Daniel Model; The Sasa-Satsuma Model; The Unified Method.
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Abstract

In this paper, we define pseudo null and null smarandache curves E3 and examine some
curvature and torsion characterizations for these curves.

Keywords: Smarandache curve, Pseudo null curve , Null curve.
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Abstract

In this paper we define generalized V-Mannheim curves in E"4 and also obtain some

characterizations for these curves

Keywords: Mannheim curve; Frenet frame; Curvature furctions.

REFERENCES

. Matsuda, H., & Yorozu, S. (2009). On generalized Mannheim curves in Euclidean 4-space.

. Okuyucu, O. Z. (2013). Characterizations of the quaternionic Mannheim curves in
Euclidean space E4. Mathematical Combinatorics, 2, 44-53.

. Ersoy, S., Tosun, M., & Matsuda, H. (2012). Generalized Mannheim curves in Minkowski
space-time E14. Hokkaido Mathematical Journal, 41(3), 441-461.

. Aslan, N. K., & Ilarslan, K. (2020). Some Characterizations of Generalized Null
Mannheim Curves in Semi-Euclidean Space.

. Avcey, E., & Camci, C. (2022). TIMELIKE V-MANNHEIM CURVES IN MINKOWSKI
3-SPACE E 17 3. Lapseki Meslek Yiiksekokulu Uygulamali Arastirmalar Dergisi, 3(5),
58-71.

. Aslan, N. K., & Ilarslan, K. (2020). Some Characterizations of Generalized Null
Mannheim Curves in Semi-Euclidean Space.

. Li, Y., Ugum, A., Ilarslan, K., & Camc1, C. (2022). A new class of Bertrand curves in
Euclidean 4-space. Symmetry, 14(6), 1191.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



ANALYSIS OF THE TRIANGLES IN THE CONTEXT
OF PROTOTYPICALITY IN THE TURKIYE
CENTURY MAARIF MODEL MATHEMATICS
TEXTBOOKS

Ali Thsan Mut', Muhammed Ahmet Pekyen’, Himmet Korkmaz’
'Department of Mathematics & Science Education, Dicle University, Diyarbakir, Turkey

alithsan.mut@dicle.edu.tr,

2Ministery of Education, Alitas imam Hatip Middle School, Ergani, Diyarbakir, Turkey

muhammedpekyen@gmail.com,

3Department of Mathematics & Science Education, Ordu University, Ordu, Turkey

himmetkorkmaz@odu.edu.tr

Abstract

Utilizing real-life contexts or concrete representations is regarded as an effective strategy
for enhancing the understanding and teaching of mathematical concepts. Prototypical examples
that are easily recalled and support cognitive processing can be especially effective in
facilitating learning during the early phases of instruction (Tapan Broutin, 2014). However, the
unconscious or uncritical use of such examples may lead to misconceptions about mathematical
concepts (Akkog, 2006; Ayaz, 2016; Aydm Karaca, 2014; Ozkan, 2019; Sar1 Arikan, 2019;
Zembat, 2014). The aim of this study is to analyze the triangle examples in the mathematics
textbooks prepared in accordance with the Tiirkiye Century Maarif Model, which came into
effect in 2024 and has been implemented for the first time in grades 1, 5, preparatory, and 9, in
terms of whether they are prototypical or not. The scope of the study includes seven
mathematics textbooks used in the 2024-2025 academic year. In this research, the document
analysis method was utilized, and data were gathered through the use of a “Mathematics
Textbook Analysis Form” specifically designed for this study. The collected data were analyzed
using the descriptive analysis method. The findings indicate that the highest proportion of non-
prototypical triangle usage (21.1%) was observed at the 5™ grade level in the 2024-2025
mathematics textbooks, all of which were published by the Ministry of National Education
(MoNE). In the preparatory grade mathematics textbooks, it was found that only 1 out of the
44 triangle examples used was non-prototypical.

Keywords: Prototypical examples; Prototype; Mathematics textbook; Triangles; Tiirkiye

Century Maarif Model.
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Abstract

In this study, we introduce the class of demi-weak almost limited operators on a Banach
lattice as a generalization of weak almost limited operators defined by Elbour A., Machrafi N.,
and Moussa M. in 2015. Let E be a Banach lattice, an operator T: E — E is called a demi-weak
almost limited operator if for every sequence (x,) C E and every pairwise disjoint sequence

(f,) < E' whenever x, >0, f, =0 and (f,(x,) — f,(T(x,)) =0 implies f,(x,) =0. We
examine the relationship between weak almost limited operators and demi-weak almost limited
operators. In addition, we establish a characterization of demi-weak almost limited operators.
Finally, we obtain some properties of the class of demi-weak almost limited operators.

Keywords: Weak almost limited operators; Demi-weak almost limited operators; Limited

operators; Banach lattice.
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Abstract

Poly(2-hydroxypropyl acrylate) (PHPA) is a water-soluble and thermo-responsive
polymer that exhibits a lower critical dissolution temperature [1]. In this study, poly-B-alanine
oligomer with vinyl end-group was synthesized using acrylamide as a monomer, sodium tert-
butoxide as an initiator, and hydroquinone as a radical polymerization inhibitor via hydrogen-
transfer polymerization [2]. The macromonomer and HPA were polymerized using the
"grafting through" strategy via free-radical polymerization to obtain graft copolymers P(HPA-
g-BA) with various degrees of grafting [3]. Similarly, N-isobutoxymethyl acrylamide
(IBMAAm) and N-methoxypropyl acrylamide (MPAAm) were used as co-monomers to
obtain poly(HPA-co-IBMAAm and poly(HPA-co-MPAAm random copolymers, respectively.
The structural and thermal characterization of the products was achieved using basic polymer
characterization methods such as elemental analysis, FTIR, 'H-NMR, GPC, DSC, and TGA.

Keywords: Poly(2-hydroxypropyl acrylate), copolymer, free-radical polymerization, thermo-
responsive polymer.
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Abstract

The aim of this study is to experimentally evaluate the performance of swarm-based
heuristic algorithms, which are used for problem optimization within the scope of machine
learning models. In this context, the Gorilla Troops Optimizer (GTO) is examined in detail.
To overcome the algorithm’s fundamental limitation of getting trapped in local optima, a
hybrid approach incorporating the Levy flight strategy is proposed. The effectiveness of the
proposed method is demonstrated through experimental studies conducted on five test
functions with varying characteristics. The results show that the hybrid approach provides a
performance improvement ranging between 3% and 5%. The findings are also visually
supported using box plots.

Keywords: Artificial learning; Metaheuristic algorithm; Gorilla troops algorithm; Levy flight.
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Abstract

Crimean-Congo Haemorrhagic Fever (CCHF) is a serious zoonotic disease transmitted to
humans through tick bites and characterised by a high case fatality rate. As an endemic disease
in Turkey, it constitutes an important public health problem. In this study, a compartmental
SIRD (Susceptible-Infectious-Recovered-Dead) model was used to investigate the transmission
dynamics of CCHF. The model was used to analyse epidemiological data reported at Sivas
Cumhuriyet University Research Hospital between 2010 and 2024.The model is formulated as
a system of ordinary differential equations (ODEs) with parameters such as transmission rate
(B), recovery rate (y) and mortality attributable to disease (u) estimated using real-world data.
The basic reproductive number (Ro) was analytically derived to serve as a threshold indicator
for potential outbreak or eradication of the disease. Local stability analyses of both disease-free
and endemic equilibrium points were performed by linearisation techniques using the Jacobian
matrix.All simulations, parameter estimates and stability analyses were performed using
MATLAB. The numerical results show the temporal progression of the disease under different
initial conditions and parameter scenarios. The inclusion of the deceased in the SIRD
framework facilitates a more realistic portrayal of diseases characterised by significant
mortality. This study demonstrates that mathematical modelling, supported by computational
tools such as MATLAB, offers valuable insights into the spread of infectious diseases and
provides a quantitative basis for public health intervention planning.

Keywords: Crimean-Congo Hemorrhagic Fever; SIRD model; infectious disease modeling,

MATLAB; Basic reproduction number (Ro); Stability analysis; Epidemiology
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Abstract

This study is concerned with the problem of asymptotic stability in g-fractional singular
delay systems. By representing the singular system in a neutral form and using an augmented
Lyapunov—Krasovskii functional method, we obtain a new stability criterion in terms of a
linear matrix inequality (LMI). The criterion is applicable for the stability test of both singular
time-delay systems and neutral systems with constant time delays. The approach used in this
study relies on directly calculating the quantum derivatives of the Lyapunov—Krasovskii
functionals. Illustrative examples demonstrate the applicability of the theoretical results, the
effectiveness of the method, and its merits.

Keywords: Asymptotic stability; Lyapunov—Krasovskii functional; LMI; g-fractional singular

delay systems.
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GLOBAL STABILITY OF AN EXPONENTIAL

DIFFERENCE EQUATION SYSTEM
D. YILDIZ, M. KARA, Y. YAZLIK

Abstract

In this study, we investigate the qualitative behavior of solutions to a discrete system of
exponential-type difference equations:

( a]_ + b]_e_vn + Cle_v“‘l
Un41 =

di + PV + q1Vn—1
a, + bze_wn + Cze_wn_l

\Vn+1 =
" dz + P2Wnq2Wn-1
az + bze %" + cze U1

ds; + p3unqsn_q

Wnt1 =

’

for n € Ny, where the coefficients aj, bj, c;, d;, pj, qj, j € {1,2,3} are non-negative real numbers such
that a’+ b+ ¢% # 0 and d*+ p*+ ¢%#0, j € {1,2,3}. The initial contidions u., v.s, w5, s € {-1,0} are
assumed to be positive real numbers. More specifically, we study the boundedness and
persistence of positive solutions, the existence and uniqueness of a positive equilibrium point,
the local and global behavior of this equilibrium, and the convergence rate of the positive
solutions. Finally, several numerical examples are provided to support the theoretical findings.

Keywords: Boundedness, system of difference equations, local and global stabilty
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Abstract

In this work, we give the ideals of some pseudo-symmetric numerical semigroup

families with multiplicity 4 and embedding dimension 3, and the Grobner bases of these
ideals.

Keywords: Grobner basis; Ideals; Numerical semigroups; Pseudo-symmetric numerical

semigroups.
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Abstract

The aim of this presentation is to analyze the placement results of the 2025 High School
Entrance Exam (LGS) candidates into various types of high schools using Rough Set Theory,
considering both environmental and hereditary factors. In this context, personal, familial, and
academic data were collected from 8th grade students in the Siverek and Savur districts. Based
on the collected data, the most discriminative combinations of factors affecting students’ LGS
scores will be identified and analyzed within the framework of Rough Set Theory. As a result,
the main factors influencing students’ exam success will be examined in greater depth and
presented to relevant governmental and academic stakeholders.

Keywords: Rough Set Theory; Success of LGS.
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Abstract In this presentation, we consider the Lamé equation with a fractional type time
delay term and a nonlinear source terms. We show the global existence
and decay of the solutions under suitable conditions. Also, we prove the nonexistence of
global solutions.

Keywords: Global existence, decay, nonexistence

REFERENCES

1) A. Benaissa, G. Soumia, Stability result of the Lam¢é system with a delay term in the
internal fractional feedback, Acta Universitatis Sapientiae (2021): 336.

2) B. Mbodje, Wave energy decay under fractional derivative controls, IMA Journal of
Mathematical Control and Information, 23.2 (2006): 237-257.

3) E. Piskin, Evoliisyon Denklemlerin Coziimlerinin Patlamasi, Pegem Akademi
Yayincilik, 2022.

4) E. Piskin, Evoliisyon Denklemlerin Coziimlerinin Azalmasi, Pegem Akademi
Yaymcilik, 2025.

5) A. Radhouane, A. Benaissa, A. Zarai, Blow-up and asymptotic behavior for a wave
equation with a time delay condition of fractional type, Rendiconti del Circolo

Matematico di Palermo Series 2, 70 (2021) 1061-1081.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



FRACTIONAL HADAMARD’S TYPE INEQUALITIES
FOR EXPONENTIALLY CO-ORDINATED CONVEX
FUNCTIONS

Ali Yilmaz', Abdullah Akkurt' and Hiiseyin Yildirim'

' Department of Mathematics, Faculty of Sciences, Kahramanmaras Siit¢ii imam University,
Kahramanmaras, Turkey

yilmazali0556(@gmail.com, abdullahmat@gmail.com, hyildir@ksu.edu.tr

Abstract

In this study, we introduce a novel definition of convexity in the context of exponential
coordinates. Utilizing this new framework, we establish a series of fractional Hermite-
Hadamard type inequalities. Furthermore, we provide several remarks to elucidate the

connections between our findings and previously established results in the literature.

Keywords: Convex functions; co-ordinated convex mapping; Hermite-Hadamard inequality;

fractional integral.
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Abstract

The human body, which is highly sensitive to vibrations, can react differently to these
effects according to different population groups (pregnant women, children, elderly people,
etc.). In this study, a biodynamic model of a pregnant woman, a highly sensitive user group,
was developed, and the vibrations affecting the targeted body parts were analyzed. While
extant research in this field has predominantly focused on the effects of vibration on the
dynamic systems of non-pregnant individuals, studies examining the impact of vertical
vibrations on pregnant women, particularly in the sitting position under driving conditions,
are severely limited. In this study, a biodynamic model of a pregnant woman, a highly
sensitive user group, was developed and the vibrations affecting the targeted body parts were
analyzed. In this context, the study investigates the impact of vibrations induced by speed
bumps on highway safety, employing a half-vehicle model with a pregnant woman driver's
seat as a case study. The analysis evaluated the forces acting upon the pregnant woman's
lumbar region and the vertical accelerations experienced by the driver's head and fetus. The
physical model of a pregnant woman is represented using mechanical system elements
(spring, mass and damper). The model has eleven degrees of freedom and is mathematically
expressed in terms of Newton-Euler and moment equations. The second-order linear ordinary
differential equations with constant coefficients were transformed into state-space form and
solved using MATLAB software. The results of the study are presented in graphical form, and
the dynamic effects on the pregnant driver and the fetus are assessed in detail.

Keywords: Biodynamic model; Pregnant woman; Vibration analysis.
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Abstract

A numerical semigroup consists of linear combinations of some natural numbers that are
prime to each other. Numerical semigroups are particularly prominent with their applications
in commutative algebra. However, perfect numerical semigroups are a subject worth
examining. It is particularly important to express numerical semigroups in terms of type
sequence elements. In previous studies, the structure of numerical semigroups with determine
number four or less than four has been expressed in terms of elements of their type sequence.
In this study, we will examine the structures of some perfect numerical semigroups with a
number of determinants of five. Firstly, we will give the necessary and sufficient conditions
for the type sequences of these numerical semigroups. Secondly, we will show that these
numerical semigroups are perfect.

Keywords: Numerical semigroup, Frobenius number, isolated gaps, type sequence, perfect
numerical semigroup, genus.
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Abstract

In this study, the numerical characteristics of classical iterative methods such as
Newton-Raphson, Gradient Descent, Gauss-Newton and Levenberg-Marquardt, which are
widely used in solving nonlinear least squares problems, have been examined. These gradient-
based methods are sensitive to initial values. In this regard, the logarithmic transformation
method, used for determining initial parameter estimates is presented in detail. The
performance of the classical methods has been compared with alternative optimization
algorithms that do not require derivative information, including deterministic, heuristic, and
evolutionary approaches. To support the comparison, a application involving the Gompertz
function was conducted, and each method was analyzed in terms of convergence behavior,
solution accuracy, and sensitivity to initial values.

Keywords: Newton-Raphson; Gradient Descent; Gauss-Newton; Levenberg-Marquardt;
Deterministic; Heuristic; Evolutionary.
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Abstract

This study investigates the effects of waste brick powder (BP) use in alkali-activated
composites (AAC) on mechanical performance and strength behavior under the sulfate effect.
Sodium silicate/sodium hydroxide (NS/NH) ratios of 1.5, 2.0, 2.5 and 3.0 were determined and
curing temperatures were applied at 40°C and 80°C in mixtures prepared by substituting 15%
BP in GBFS-based binder system. Waste marble powder (WMP) was used as fine aggregate.
Experimental findings revealed that the NS/NH ratio and curing temperature strongly affected
the compressive strength. In particular, under the NS/NH=2.5 ratio and 80°C curing condition,
the BP-based mixtures reached the highest compressive strength of 44.58 MPa. This was
explained by the acceleration of geopolymerisation reactions and the formation of a denser C-
A-S-H/N-A-S-H gel matrix. Under normal curing conditions (40°C), the compressive strength
of the mixture with an NS/NH ratio of 2.5 was measured as 30.32 MPa, which is about 47%
lower than the 80°C curing condition. This finding indicates high-temperature curing
significantly increases reactivity and binder phase formation in BP-containing systems.
Furthermore, regarding sulfate resistance, the compressive strength of the mixtures with BP
exposed to MgSOa4 solution for 60 days decreased by less than 15% for the mixture with NS/NH
= 2.5. This indicates that BP provides physical stability in the binder matrix formed after
alkaline activation and develops resistance to sulfate ions. As a result, using BP offers
significant potential for both sustainable building material production and durability.
NS/NH=2.5 ratio and 80°C curing condition are recommended to achieve optimum
performance in such systems.

Keywords: Sustainability, brick powder, Heat cure, Sulfate effect, NS/NH ratio
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Abstract. In this study, we give some results related with asymptotically equivalent

sequences in probability.
Keywords: Sequence of random variables, Asymptotical statistical equivalence.
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Abstract

The Pochhammer k-symbol, introduced by Diaz and Pariguan in 2007, has become one
of the important symbols of the theory of special functions. There are many special functions
defined using this symbol. In this study, k-Lauricella hypergeometric functions are defined by
means of Pochhammer k-symbol. Also, some Euler type integral formulas are given.

Keywords: Pochhammer symbol; Integral representation; Lauricella hypergeometric
functions.
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Abstract

Coxford (1991) highlights congruence and similarity as fundamental elements of
Euclidean geometry. Cevik (2006) notes that congruence and similarity axioms and theorems
are employed in the proofs of several theorems in plane geometry, such as the basic
proportionality theorem, the sine theorem, and the angle bisector theorem, among others. As
also emphasized by Cildir (2007), despite the importance of the theme of congruence and
similarity within the discipline of mathematics, inconsistencies in the terminology used to
describe these concepts in textbooks and scholarly works are evident. In an effort to address
these inconsistencies, mathematicians like Hilbert have sought to establish alternative axiom
systems. This controversial situation in the history of mathematics, along with the differences
between Hilbert and Euclid, has been reflected in scientific literature, textbooks, teachers,
and, consequently, students as well. The aim of this study is to analyze the theme of
congruence and similarity in terms of content structure, the terminology used, and the
instructional approach as presented in the 9th grade mathematics textbook prepared in
accordance with the Tiirkiye Century Maarif Model and implemented during the 2024-2025
academic year. The study adopts the document analysis method. As research material, the 9th
grade mathematics textbook published within the scope of the Tiirkiye Century Maarif Model
and introduced into the curriculum as of the 2024-2025 academic year was used. The data
obtained were analyzed using content analysis methodology.

Keywords: Tiirkiye Century Maarif Model; Congruence and similarity; 9" grade mathematics

textbook, Document analysis.
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Abstract: Fractional-order derivative models are gaining popularity over ordinary derivatives
because they provide more accurate results in real-world applications. Researchers are
increasingly studying fractional differential equations due to their effectiveness in fields like
engineering, mathematics, physics, bioengineering, and applied sciences [1]. Nonlinear
fractional boundary value problems are particularly important, as they better model complex
phenomena. This study focuses on analyzing such nonlinear fractional boundary value
problems. In this work, the following nonlinear fractional boundary value problem is

considered with the help of Caputo-Hadamard fractional derivative operator.
—D%u(t) = f(t,u(t)),t € (1,e),u' (1) = 0,8D* 1u(e) + u(n) = 0.

Here f € C([1,e] % [0,00),[0,0)), ] <a<2,p>0,1<n<e, D* and D*! are Caputo-
Hadamard fractional derivatives of order o and a—1 respectively. Under some assumptions on
the nonlinear term, the existence and uniqueness of positive solutions are obtained by certain

fixed point theorems.

Keywords: Banach fixed point theorem, Caputo-Hadamard fractional derivative, fractional

differential equations.
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Abstract

In this study, the strength performance of geopolymer foam concretes produced for the
development of environmentally friendly building materials was investigated under saline
conditions (NaCl solution). Composites containing lime and pumice powder in different ratios
(0%, 25%, 50%, 75%) were used as binder system and 10% and 20% sodium bicarbonate was
preferred for activation. All samples were immersed in 5% NaCl solution after the 90-day
curing period was completed and kept in this environment for 3 months. At the end of the curing
period, the specimens were dried and their compressive strength was determined in accordance
with ASTM C109 standard. According to the experimental results obtained under normal curing
conditions, a significant improvement in compressive strength was observed as the pumice
content increased. The highest strength was obtained in PSONC20 specimen with 10.22 MPa
after 90 days of standard curing, which indicates that pumice increases the pozzolanic
contribution and matrix integrity in the binder system. It was observed that contact with NaCl
solution caused significant deterioration in the mechanical properties of geopolymer foam
concretes. Mixtures containing only lime (PONC10 and PONC20) experienced strength losses
of 76.24% and 73.05%, respectively, and very low residual strengths of 0.24-0.45 MPa were
recorded. This was attributed to insufficient geopolymeric network formation and high porosity.
In contrast, mixtures containing 25% and 50% pumice showed significantly better strength. In
particular, the PSONC20 mix was the most resistant to NaCl environment, reaching a value of
7.89 MPa. In terms of relative strength losses, PSONC10 and PSONC20 mixtures retained
74.49% and 77.20% of their initial strength, respectively. These findings show that pumice
powder provides significant contributions to the stabilization of the geopolymer matrix and that
mechanical strength can be maintained under aggressive environmental conditions such as
NaCl, especially with moderate pumice substitution. In this respect, the study offers a potential
alternative for applications requiring chemical resistance such as infrastructure elements or
structural elements that may be exposed to seawater.

Keywords: NaCl effect, Foam concrete, Sustainability, Pumice powder, Slaked lime.
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Abstract

Meaningful learning and internalization of the concept of measurement is largely
associated with understanding the concept of unit.This concept establishes a direct bridge
between the object or phenomenon to be measured and the measurement. It can be said that the
knowledge of prospective teachers of the future regarding this concept, which is at the basis of
many mathematical subjects such as arithmetic, algebra and measurement, is quite important.
It has been claimed that when an understanding is carefully sought in a wrong answer given by
a person, the logical side of that answer can be discovered. In this case, the ways in which a
person learns mathematics and the obstacles that block these ways can be understood, and this
can be a guide on how mathematical knowledge is produced, encoded in the mind and used. In
this sense, it can be said that determining the mathematical understanding of the individual is
an important guide for conceptual learning. The aim of this study is to determine the
understanding of prospective mathematics teachers regarding the concept of “unit”. The
participants of this descriptive survey study were prospective teachers receiving education at a
state university in the south of Turkey. Data were collected through documents and document
analysis was used in its analysis. As a result of the findings, it was seen that the prospective
teachers explained the concept of unit with different concepts such as "measurement", "the
essence of the subject", "each part of the whole", "the smallest part of the multitude".

Keywords: Unit; Conception; Math Prospective Teachers
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Abstract

This study addresses the analysis of fourth-order stochastic differential equations
with variable delays. Two novel results are established, providing sufficient conditions for
the stochastic asymptotic stability and stochastic boundedness of solutions. The proofs are
developed through the application of the Lyapunov—Krasovskii functional technique. To
substantiate the theoretical contributions, two illustrative examples are presented. In
comparison with existing studies, the results obtained herein are original and offer a
significant contribution to the qualitative theory of stochastic differential equations.

Keywords: Bounded variable delay, Fourth-order, LK-F, Nonlinear stochastic
differential equation (SDE), Stability

REFERENCES

[1] Arnold, L., 1974. Stochastic differential equations: Theory and applications, Jhon
Wiley & Sons, 1974.

[2] Abou-El-Ela, A. M.A. Sadek, A. 1., Mahmoud, A. M. and Taie, R.O.A., On the
stochastic stability and boundedness of solutions for stochastic delay differential
equation of the second order, Chin.J. Math. Art. ID 358936, 8 PP, 2015.

[3] Tung, C., Oktan, Z., Improved new qualitative results on stochastic delay differential
equations of second order. Comput. Methods Differ. Equ. 12(1),67-76, 2024.
https://doi.org/10.22034/cmde.2022.52821.2229

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye

121



ON THE STABILITY OF FIFTH-ORDER NONLINEAR
STOCHASTIC DELAY DIFFERENTIAL EQUATIONS

Zozan OKTAN! and Cemil TUNC?

Department of Mathematics, Faculty of Sciences, Van Yuzuncu Yil University, 65080, Van, Turkey

1E-mail: zozanoktan34@gmail.com

2E-mail: cemtunc@yahoo.com

Abstract

In this work, we examine the stochastic asymptotic stability of solutions to fifth-order
non-autonomous stochastic delay differential equations with multiple variable delays,
utilizing the Lyapunov—Krasovskii functional method. A new theorem is established to
characterize this qualitative property. To illustrate the effectiveness of the proposed approach,
a detailed example is presented. The result obtained in this work offers a broader
generalization compared to several existing findings in the current literature.

Keywords: Stochastic delay differential equations, asymptotically stability in probability,
multiple variable delay, fifth-order, Lyapunov-Krasovskii functional
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Abstract

The Pell matrix P = (P,,;) is used in this paper to introduce the concepts of Pell
summability, Pell density function, and Pell statistical convergence. Additionally, we provide

some inclusion relations regarding these concepts and strongly P[p]-Cesaro summability.

Keywords: Pell analog; Pell numbers; Statistical Convergences.
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Abstract

In this study, the Newmark method is preferred for the solution of the differential
equation that occurs together with the Galerkin method in the solution of hyperbolic
problems. The weak solution of the hyperbolic equation is examined using the Galerkin and
Newmark methods under different boundary conditions. This study is prepared to obtain
numerical solutions for the weak solution of a hyperbolic problem with variable coefficient
homogeneous boundary conditions.

Keywords: Newmark method, Hyperbolic equation, Galerkin Methods
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ON THE SEPARATION AXIOM OF TOPOLOGICAL
SPACEN M-SPACE AND Ty-SPACE
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Abstract

In the study of topology, spaces are often classified based on their structural properties and
the types of functions they support. One such interesting class is the M-space, which presents
unique characteristics that differentiate it from more conventional topological spaces. A M-
space is defined by a set of axioms that impose specific conditions on the space’s topology,
focusing on continuity, separation, and compactness properties. The Ty-space, a specific type
of M-space, further refines these properties by introducing additional constraints that
influence the relationships between points and open sets. This paper explores the fundamental
aspects of both M-spaces and Ty-spaces, providing detailed examples and comparing them
with more widely studied spaces such as Hausdorff spaces (T;) and regular spaces (T3). The
study also highlights the relevance of M-spaces and Ty spaces in both theoretical and applied
contexts, including their potential applications in modern fields such as quantum topology,
data science, and network theory. The goal of this research is to advance the understanding of
these spaces and their potential impact on the broader landscape of topology.
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Abstract

This study explores exact soliton solutions of a nonlinear Schrodinger type equation,
which governs femtosecond pulse propagation in optical fibers with higher-order dispersive
and nonlinear effects. Using an advanced analytical approach, we derive bright and dark soliton
solutions that exhibit amplitude and width variations under different nonlinear parameter
regimes. The obtained solutions demonstrate how third-order dispersion and nonlinear terms
influence pulse dynamics, offering potential applications in ultrafast optics and signal
processing. Physical interpretations of these solitons are discussed and propagation
characteristics in nonlinear media. The results complement existing theories on optical solitons

[1-3] while providing new insights into ultrashort pulse control.

Keywords: a nonlinear Schrodinger type equation, soliton.
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Abstract

In this study, an approach based on Euler method is presented for the numerical solution
of fractional order differential equations. In the study, fractional derivatives formulated under
Caputo definition are taken into consideration, and how the classical Euler method is adapted
and its applicability is detailed in this framework. In addition, the accuracy of the method are
analyzed through sample problems. The findings show that Euler method can provide an

effective starting point in solving fractional systems despite its simple structure.

Keywords: Fractional Differential Equations; Caputo Derivative; Euler Method.
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Abstract

Recently, many upper bounds of second Hankel determinant |a,a, — a3| have been
investigated for various subclasses of bi-univalent functions. The main object of this work is to
evaluate an upper bound for a novel subclass of bi-univalent functions associated with the
Gegenbauer polynomials that satisfy subordination conditions on the open unit disk U. Some
relevant remarks and observations are also presented.

Keywords: Analytic functions; Bi-univalent functions; Subordination; Gegenbauer

polynomials; Second Hankel determinant.
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Abstract

In this study, the mechanical and physical properties of foam concrete, a type of lightweight
concrete, were investigated. For this purpose, cement, pumice, expanded micronized perlite
aggregates and foaming agent were used for foam concrete production. A total of 4 different
concrete mixes were produced. In all 4 groups, the amount of foaming agent was kept constant.
In the first group, cement, water and foaming agent were used. In the second group, cement,
water, pumice and foaming agent were used. In the third group, cement, water, perlite and
foaming agent were used. In the last group, cement, water, pumice, perlite and foaming agent
were used. Density, compressive and flexural tests were performed on the produced samples.
The unit weight of the fresh concrete mixtures was measured. After 28 days of curing under
laboratory conditions, compressive and flexural strength tests were performed on the samples.
As aresult of the unit volume weight test, foam concrete samples between 720 kg/m3 and 1400
kg/m3 were produced. The lowest unit volume weight was obtained in the samples produced
with perlite and the highest unit volume weight was obtained in the samples where pumice and
perlite aggregates were used together. As a result of the 28-day compressive strength test, the
lowest value was obtained in the mixture containing perlite with 6,33 MPa and the highest value
was obtained in the normal foam concrete mixture without aggregates with 12,47 MPa. This is
due to the fact that the compressive strength of cement is higher than the other aggregates. As
a result of the 28-day flexural strength test, the lowest value was obtained with 2,04 MPa in the
mixture where pumice and perlite were used together and the highest value was obtained with
3,0 MPa in the mixture containing pumice. As a result, the use of pumice and expanded perlite
aggregates in foam concrete is used for a structure that is both lighter and has better thermal
insulation properties rather than improving the mechanical properties of foam concrete.

Keywords: Foam Concrete; Pumice; Expanded Micronized Perlite; Compressive and Flexural

Strength
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ON GENERALIZED PROPORTIONAL FRACTIONAL
INTEGRAL
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Abstract

Fractional calculus operators deal with investigatin and applications of integrals and
derivatives of arbitrary (real or complex) order. There are many definitions of fractional integral
and fractional derivatives of different types. Object of this talk is to present an introductory
overview of the theory of an integral operator of fractional calculus known as generalized
proportional fractional integral. We also show a fractional integral inequality whose proof based
on techniques to the existing literature.

Keywords: Generalized proportional fractional integral; Inequality; Operator.
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Abstract

In this paper, the elastic analysis of a functionally graded polar orthotropic disk rotating
with time-dependent angular velocity is considered. The material properties of the disk and
thickness are exponentially graded in the radial direction. Under these conditions, a linear
partial differential equation is obtained. The time dependence in the partial differential
equation is eliminated by using the Laplace transform. Then, the boundary value problem in
the radial direction is solved by the pseudospectral Chebyshev Method in the Laplace domain.
The stresses in physical space are obtained by using the modified Durbin method. The effects
of thickness, rotation and material properties on the stresses are analyzed.

Keywords: Elastic stresses, Polar orthotropic disk, Functionally graded materials, Rotation..
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Abstract

Deformation analysis of functionally graded longitudinal vibrated rod with variable cross-
sectional area in axial direction is considered. It is assumed that the rod subjected to external
harmonic excitation and material properties such as elastic modulus and density are graded in
the axial direction by the Halpin-Tsai homogenization model. These conditions result in a
partial differential equation with variable coefficients that is difficult to solve with conventional
analytical methods. Under the Laplace transform, the partial differential equation is transformed
into a time-independent boundary value problem in the longitudinal direction and solved by the
pseudospectral Chebyshev Method. The displacements in physical space are obtained inverse
modified Durbin Method. The effects of time dependent siniizoidal force on displacement
distributions are discussed.

Keywords: Deformation analysis; Tip mass; Functionlly greded materials; pseudospectral

Chebyshev Method; Laplace transform, modified Durbin Method.
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Abstract

The annular fins, which are used to enhance heat transfer from the cylindrical surface to
the surrounding, are widely used too many applications such as heat exchangers and
electronic cooling systems. The efficiency of annular fins is defined as the ratio of the heat
transferred from a cylindrical surface through the fin to the heat transferred from the same fin
with infinite thermal conductivity (the temperature everywhere on the fin being equal to the
fin base temperature). The efficiency of annular fins varies depending on the fin material and
geometry (shape, cross-section of the fin, and whether the fin is perpendicular or parallel to
the surface to which the heat will be transferred). In this situation, fin efficiency can be
increased not only with the fin material but also with changes in its geometry. The
pseudospectral Chebyshev method is used in this study to numerically analyze the thermal
efficiency of functionally graded variable cross-section annular fins. The material properties
have been assumed to gradually vary in the radial direction in the fins, which is thought to
have reached thermal equilibrium. The validation of the method has been ensured by
comparing it with the results of an analytical study in the literature.

Keywords: Variable cross-section annular fin; Functionally graded material; Pseudospectral

Chebyshev method
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THERMAL ANALYSIS OF FG POROUS FIN BY
ADOMIAN DECOMPOSITION METHOD
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Abstract

In this paper, nonlinear thermal analysis of functionally graded convective-radiative
porous longitudinal fins using Adomian decomposition method is discussed. The variation of
material properties, which are generally neglected in functionally graded materials, with
temperature is taken into account. The effects of the axial variation of the heat transfer
coefficient as well as its dependence on temperature on the temperature distribution is
discussed.

Keywords: Longitudinal porous fin, Heat conduction, Functionally graded materials,

Adomian decomposition method.

REFERENCES

1. Adomian, G., A review of the decomposition method in applied mathematics, Journal of
Mathematical Analysis and Applications, Vol:135, No:3, 501-544, 1988.

2. Keerthi, M.L., Gireesha, B.J., Analysis of entropy generation in a fully wet porous moving
longitudinal fin exposed to convection and radiation: homogeneous and functionally
graded materials, Journal of Thermal Analysis and Calorimetry, Vol:148, 6945-6957,
2023.

3. Ramesh, G.K., Manohar, G.R., Madhukesh, J.K., Venkatesh, P., Gireesha, B.J., Thermal
aspects of a radiative-convective semi-spherical porous fin of functionally graded material,
Eur.Phys.J.Plus, Vol:139, 97, 2024.

4. Riasat, S., Amna Huda, S., Insight into variable thermophysical features of the functionally
graded porous annular fin influenced by internal heat and thermal radiation, Applied

Thermal Engineering, Vol:253, 123-694, 2024.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye
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Abstract

In this study, the one-dimensional heat conduction equation of the plate is solved using
the combined method. The time dependence of the equation is eliminated using the Laplace
transform. Then, the pseudospectral Chebyshev method is used to solve the boundary value
problem in the Lapalce space. The temperature distribution of the plate in the physical space is
obtained by different inverse Laplace transform methods. A numerical simulation is performed
to check the accuracy of the inverse Laplace transform methods.

Keywords: Inverse Laplace transform methos, Heat conduction, Pseudospectral Chebyshev

method.
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PFAFFIAN FORMULATION OF NONLINEAR
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Abstract

Nonlinear differential equations are fundamental in mathematically describing a diverse
range of physical processes occurring in nature. Due to their intrinsic difficulty, the derivation
of solutions for these equations remains a significant and actively investigated research area.
Determinant-based methods [1-3] represent a prominent technique for deriving soliton
solutions of nonlinear evolution equations. In this talk, we introduce the Pfaffian formulation
[4] for nonlinear differential equations and discuss some recent applications of this approach.

Keywords: Soliton solutions; Pfaffian formulation; Nonlinear evolution equations.
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ROBUSTNESS 2.0: A TRANSFORMATIONAL STORY
BETWEEN ARTIFICIAL INTELLIGENCE AND
STATISTICS

Esra Pamukcu'
' Department of Statistics, University of Firat, Elazig, Turkey

epamukcu@firat.edu.tr,

Abstract

Robust statistics has been a significant research area since the 1960s, offering methods
designed to address challenges such as outliers, model misspecifications, and small sample
sizes. Robust approaches developed by pioneers like Tukey, Huber, and Hampel have
substantially enhanced the reliability of statistical analyses for decades. However, with the rise
of machine learning and artificial intelligence, the advantages of big data and powerful
algorithms overshadowed the popularity of robust methods. During this period, handling
outliers became largely limited to data cleaning and regularization techniques.

Today, new challenges—including adversarial attacks, explainable artificial intelligence
(XAI) requirements, and model reliability—have brought the concept of "robustness" back into
focus. Nevertheless, existing literature often discusses "adversarial robustness" without
connecting it to classical robust statistics, while statisticians have shown limited engagement
with artificial intelligence applications. This situation has created an interdisciplinary
methodological gap.

This study presents an exploratory review of the historical development of robust
statistical approaches (Robustness 1.0), their transformation during the machine learning era
(Robustness 1.5), and their new definitions and applications in the age of artificial intelligence
(Robustness 2.0). This classification and the historical framework describing the evolution of
robustness are, for the first time, introduced with these specific terms and conceptualized to
contribute to the literature. Additionally, the future roles of robustness and proposed
methodological directions for researchers will be discussed. The study aims to bridge the
disciplines of statistics and artificial intelligence through a methodological framework
grounded in the philosophy of robust thinking, offering a new conceptual perspective.

Keywords: Robustness; Artificial Intelligence; Statistics
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ON GAUSSIAN CURVATURE OF THE CYCLIC
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Abstract

In this talk, we analyze equations of Gauss curvature type for cyclic surfaces using the

Mathematica program. In particular, we study such equations in the case of constant curvature.

Keywords: Gauss curvature; cyclic surface; rotational surface.
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Abstract

This study involves the numerical solution of the Generalized Regularized Long Wave
(GRLW) equation, which has an important place in fluid dynamics. For this purpose, the
Crank-Nicolson scheme is used for time discretization. The Rubin-Graves type linearization
technique is used to deal with nonlinear terms. The space discretization is performed by cubic
Hermite B-spline collocation method. To verify the accuracy of the proposed method, it is
applied to some well-known test problems, the error norms and the conservation constants are
calculated. The calculated error norms and conservation constants are presented in tables and
compared with the work of previous researchers using the same parameters. In addition, the
problem is presented visually by drawing graphs of the numerical results obtained. The tables
and graphs show that the proposed method agrees with the analytical solutions of the test

problems and preserves the conservation constants.

Keywords: GRLW equation; Collocation method; Cubic Hermite B-spline.
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Abstract

Large Language Models (LLM) have demonstrated remarkable success in natural
language processing (NLP) tasks. However, their high computational requirements, prolonged
training durations and data privacy concerns cause significant limitations for organizational
adoption. These limitations are especially critical in regulated sectors such as finance,
healthcare and government, where local data processing, compliance and customizability are
essential. This study presents an Al platform based on domain-specific Small Language Models
(SLM), enhanced with Retrieval-Augmented Generation (RAG) and optimized for Turkish
NLP tasks. The proposed solution enables low-cost deployment, fast fine-tuning and high
accuracy while reducing the need for technical expertise through a natural language query
interface. The models are optimized using quantization, pruning, knowledge distillation
techniques and include a custom tokenizer designed for Turkish morphological structures.
Moreover, the platform’s on-premise deployment capability, along with advanced data privacy
techniques such as homomorphic encryption and differential privacy, ensures secure processing
of sensitive data.

Keywords: Natural Language Processing (NLP); Small language models (SLM); Retrieval-
augmented generation (RAG).
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Abstract

In this study, the wind directions in Yozgat Basin were analyses with the circular data
analysis method using daily wind direction data between 1969-2018. Unlike classical
statistics methods, circular approaches take into account the angular nature of directional
variables such as wind direction. The data set was divided into ten five-year periods and
descriptive circular statistics (mean direction, resultant length, mean resultant length, circular
variance, circular standard deviation and Von Mises concentration parameter (k)) were
calculated for each period. The findings show that wind directions are not randomly
distributed throughout the year, but tend to cluster in certain directions during certain periods.
Especially in the period 2009-2018, there is a strong directional concentration evidenced by
increases in the mean resultant length and x. Statistical tests such as Watson-Williams F,
Concentration Homogeneity and Likelihood Ratio confirm that there are significant
differences in mean direction and concentration parameter between periods (p<0.05). These
long-term changes in wind direction affect not only meteorological aspects, but also critical
environmental and economic processes such as soil erosion, seeding, transport of air
pollution, spread of forest fires and renewable energy potentials. This study highlights the
value of circular statistics in environmental research and provides insights for regional
planning and resource management.

Keywords: Environmental planning; Circular data analysis; Wind direction; Von Mises
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Abstract

We study a useful numerical method for the linear Volterra integro-differential
equations with non-local conditions. The implicit difference principles for the differential
component and the composite right-sided rectangle approach for the integral component are
used to model the numerical solutions of the problem across a uniform mesh. The numerical
approach's convergence and stability are next examined. The accuracy of the suggested
approach is confirmed by the presented numerical experiments.

Keywords: Numerical method; Stability; Uniform mesh.
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Abstract

The prevention of breakdown and the optimization of maintenance processes are crucial
for operational efficiency and cost effectiveness in industrial systems. This study proposes an
Artificial Neural Network (ANN) based approach to model the complex and non-linear
relationships within equipment sensor data, in contrast to classical predictive maintenance
approaches. The proposed methodology is supported by a multi-layer ANN architecture. This
architecture is designed to process time series data from the automotive industry for
parameters that are fundamental to monitoring the health of industrial equipment, such as
vibration, temperature and oil analysis. The ANN model provides high accuracy in failure
prediction and flexibility in maintenance scheduling by learning the deterioration signals of
the equipment. Preliminary results suggest the model outperforms conventional techniques in
early-stage failure detection sensitivity and may substantially reduce maintenance costs. The
results show that the ANN approach plays a critical role in the shift to reliable and predictable
production systems by improving maintenance strategies.

Keywords: Predictive Maintenance; Artificial Neural Network; Artificial Intelligence;

Industrial Engineering.
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Abstract

In this study, a proposed model describing the propagation of a computer virus in the
network with antidote in a vulnerable system is analyzed. Using the Laplace Adomian
Decomposition Method (LADM), the model's analytical and approximate-analytical solutions
are determined. These solutions are found in the form of fast converging series that portray the
system dynamics accurately. The efficiency of the method was tested and the validity of the
introduced fractional-order model was proved through the numerical simulations.

Keywords: Caputo fractional derivative; Computer Virus Propagation; Laplace Adomian

decomposition; Nonlinear system.
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Abstract

The numerical solution of singularly perturbed delay differential equations with

nonlocal conditions is presented in this study. The method's stability and convergence
analysis are examined. The presented method is used to solve several numerical instances,
display the problem solution graphs, and compare the calculated result with the exact solution.

Keywords: Singularly Perturbed Problem; Delay differential equations; Nonlocal Conditions.
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Abstract

The aim of this study is to obtain a new double sequence space as the domain of the 4-
dimensional Catalan matrix obtained by using Catalan numbers on the space £,, of absolutely
summable double sequences, to investigate some algebraic and topological properties of this
space, to calculate its a-, B(bp)- and A-duals and to characterize matrix transformations from
the newly obtained space to classical sequence spaces and vice versa.

Keywords: Catalan numbers; 4-dimensional Catalan matrix; Double sequence spaces.
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Abstract

This study investigates a nonlinear SITR system that models the dynamics of COVID-19
by incorporating fractional-order derivatives in the sense of the Caputo definition. The model
categorizes the population into four compartments: susceptible (S1), infected (I), under
treatment (T), and recovered (R). To analyze the fractional-order SITR system, the Laplace
Adomian Decomposition Method (LADM) is employed. Approximate analytical solutions are
obtained, demonstrating rapid convergence and effectively capturing the system’s behavior.
The accuracy and applicability of the method are assessed, confirming the validity of the
proposed fractional-order model.

Keywords: Caputo fractional derivative; Laplace Adomian decomposition; Zika virus;

Nonlinear system.
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Abstract

In this study, a nonlinear SEIR system is analyzed to model the spread of the Zika virus,
using a modified form of the Caputo fractional derivative. Analytical and approximate-
analytical solutions of the proposed model are derived using the Laplace Adomian
Decomposition Method (LADM). The solutions are presented as rapidly converging series.
Approximate analytical solutions are obtained, demonstrating rapid convergence and accurately
capturing the system’s dynamics. The reliability of the method is verified, and the validity of
the proposed fractional-order model is substantiated.

Keywords: Caputo fractional derivative; Laplace Adomian decomposition; Zika virus;

Nonlinear system.
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Abstract

In this paper, we obtain the exact solution to a nonlinear differential equation that plays a
crucial role in analyzing signal transmission and exploring nonlinear effects, making it
indispensable for advancing various technological domains. Its significance spans optical
communications, nonlinear phenomena, and other related fields, driving innovation and
enhancing our ability to harness light for diverse applications. Then, we handled the

bifurcations of the model and were interested in the sensitivity analysis.

Keywords: Modified Kudryashov method; Bifurcations; Sensitivity analysis.
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Abstract

The current investigations provide the numerical solutions of the nonlinear typhoid
fever disease system by using an artificial neural network procedure. The model is
categorized into four dynamics susceptible, exposed, infected, and recovered. The use of one
class into another category makes the model nonlinear and numerical solutions of the model
are achieved through the stochastic computing procedure, while the optimization is performed

by using the Levenberg-Marquardt backpropagation (LMQBP) neural network.

Keywords: Typhoid fever disease; Neural network; Transfer function; Levenberg-

Marquardt; numerical outputs.
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Abstract

As technology progresses, artificial intelligence (AI) techniques, which offer the
potential for faster and more reliable results, have superseded conventional methodologies.
Nowadays, Al techniques are commonly utilized for the prediction of concrete compressive
strength. Predicting concrete compressive strength as accurately as possible by leveraging
various parameters is of vital importance for numerous aspects, including primarily the
construction of safe structures, as well as cost and time savings, and the support of sustainable
building practices. Through Al-based prediction models, insights into concrete compressive
strength can be obtained at very early stages, enabling the early detection of potential issues in
material quality or mix design. As with many real-world problems, modelling and controlling
concrete compressive strength to achieve the most accurate representation with experimental
results is a very challenging and complex task. In this study, fuzzy logic approach is utilized
to predict the 28-day concrete compressive strength. In the fuzzy logic model designed in
Python, input parameters are determined as CaO, MgO, NaEq, LOI (Loss on Ignition), Blaine,
1-day, 2-day and 7-day compressive strengths. Trapezoidal and triangular membership
functions are used to model the input and output parameters. Additionally, the Mamdani
inference mechanism is used to evaluate the generated rule base. The centroid method is
employed for defuzzification. The results demonstrate that the fuzzy logic approach can be
effectively used to predict concrete compressive strength.

Keywords: Compressive Strength; Forecasting; Time Series; Piecewise Linear Fuzzy
Number; Fuzzy Logic.
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Abstract

This article introduces the Topp-Leone Power Garima Distribution (TLPGD), a novel continuous
probability distribution derived by integrating the Topp-Leone generator with the Power Garima
distribution. The proposed model enhances flexibility in modeling skewed and complex data across
various domains. In this study, we explore the mathematical properties of the TLPG distribution,
including its probability density function (PDF), cumulative distribution function (CDF), moments,
and entropy measures. Additionally, we discuss parameter estimation using maximum likelihood
estimation (MLE) and demonstrate its applications through real-world datasets. The results indicate
that the TLPG distribution provides a superior fit compared to traditional models, making it a valuable
tool for statisticians and data analyse. The TLPGD's probability density function (PDF) and
cumulative distribution function (CDF) are derived, showcasing its ability to generalize the Power
Garima distribution via the Topp-Leone transformation. Analytical expressions for moments,
quantiles, entropy, and order statistics are provided. The TLPGD exhibits right-skewed, unimodal,
and bathtub-shaped hazard rates, making it suitable for diverse real-world scenarios. The TLPGD
offers a robust tool for modeling lifetime data in engineering, medicine, and environmental sciences,
with potential extensions to bivariate and regression frameworks suggested for future research.

Keywords: Topp-Leone distribution, Power Garima distribution, hazard function, maximum
likelihood estimation, reliability analysis
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Abstract: Integrable systems and evolution equations are closely linked, especially in
mathematical physics. Evolution equations describe how systems change over time, often
appearing as partial differential equations (PDEs) or ordinary differential equations (ODEs).

When an equation is integrable, it means that it can be solved exactly.

Many famous integrable systems are governed by evolution equations, such as the Korteweg—
de Vries (KdV) equation and the nonlinear Schrodinger (NLS) equation. These equations often
produce solitons—stable wave-like structures that maintain their shape over time due to the
integrability of the system. Methods such as the inverse scattering technique, Hirota method,
and Darboux transformations are commonly used to solve these equations and reveal their

underlying structure.

Motivated by this, we present explicit traveling-wave solutions for the general KdV and NLS

equations.

Keywords: Integrable systems; travelling-wave solutions; solitons.
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Abstract

In this work, we obtain some spectral results of Diffusion operator with high order
approximations. Also, we focus on the theorems which include the solution functions belong
to the Paley-Wiener Space.

Keywords: Diffusion operator; Sampling theory.
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Abstract

In this paper, we investigated the new Lindley distribution a new, flexible statistical
model for positively skewed and heavy-tailed data offering closed-form formulas, moment
analysis, and strong real-world applicability across survival, reliability, and biomedical
datasets.

Keywords: Lindley family; survival analysis; reliability data; hazard function.
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Abstract

In cases where solutions cannot be made with analytical methods, numerical methods are used
to find the approximate roots of the equation. In this study, from the nonlinear equation
solution methods with one unknown; closed interval and Open methods. These methods

(strengths and weaknesses) were examined and compared.
Keywords: Numerical methods; Closed; Open approximate solutions.
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Abstract

Solutions of problems encountered in engineering and applied science fields may not always
be found with direct solution methods. The lack of analytical methods to solve the
encountered problem has led to the use of numerical methods. Iterative methods are generally
preferred for large linear equation systems. Among these are the “Jacobi iteration method”,
the Gauss-Seidel iteration method” and the “(Succesive Over Relaxation — SOR) method”. In

this study, these methods are examined and their strengths are emphasized.

Keywords: Numerical Method, Iterative Approach, Error in Approximate
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Abstract

This study examines the USD/TRY exchange rate over the period from April 30, 2015,
to April 30, 2025, through a regime-based stochastic differential equation (SDE) modeling
framework. Using change point estimation, we identify two structural breaks on November 10,
2021, and March 23, 2022, partitioning the data into three distinct regimes. For each regime,
we apply tailored SDEs reflecting their unique statistical characteristics. In Regime 1 (pre-
November 2021), a Cox-Ingersoll-Ross (CIR) process is adopted due to its suitability for
modeling mean-reverting and strictly positive series with heteroskedasticity. Regime 2 spans a
short and turbulent period with limited data, requiring the use of 4-hour interval GBM
simulations to enhance sample density for valid calibration. This enriched data enables the
application of the Heston stochastic volatility model. In Regime 3 (post-March 2022),
characterized by moderately declining volatility, the Heston model continues to provide a
flexible structure. The CIR model and Heston models are calibrated using Maximum
Likelihood Estimation (MLE), which enables direct parameter inference under each regime’s
stochastic structure. By integrating regime-dependent dynamics and simulation-assisted
calibration in short regimes, the approach achieves higher fidelity in capturing the evolving
behavior of the exchange rate. Overall, the methodology emphasizes the significance of data-
driven regime segmentation and stochastic modeling for financial time series in emerging
markets.

Keywords: change point, Cox-Ingersoll-Rose model, exchange rate modeling, Heston model,
stochastic differential equations, stochastic volatility, regime switching, simulation.
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Abstract

This presentation focuses on the fourth-order wave equation incorporating a fractional
time delay. We provide preliminary details about the equation to establish the blow-up of its
solutions.

Keywords: Blow up, Fractional, Fourth-order equation.
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MATHEMATICAL FOUNDATIONS OF TECHNICAL INDICATORS USED IN
FINANCIAL TIME SERIES
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Abstract

In this study, the mathematical background and models behind technical analysis
indicators, which are widely used in crypto and stock exchange markets, will be
analysed and their links with financial time series data, which are generally stochastic
in nature, noisy and high volatility sequences, will be investigated. In addition, in this
study, the effects of indicators on the decision-making process of buying or selling in

money markets will be analysed.

REFERENCES

1. Timothy J. Mcintosh, Fundamental Analysis (2012) in The Sector Strategist. John
Wiley & Sons, Ltd, 163-184. doi:10.1002/9781119205333.ch9.

2. Ed Ponsi, Technical Analysis and Chart Interpretations: A Comprehensive Guide to
Understanding Established Trading Tactics for Ultimate Profit, 2016, Wiley Trading

Series.

9" International Conference on Computational Mathematics and Engineering Sciences
17 — 19 May 2025, Diyarbakir — Turkiye



THE CURVES WITH MODIFIED ORTHOGONAL FRAME OF IN THE
MINKOWSKI 3-SPACE
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Abstract

In this study, the modified frames with both the non-zero curvature and the torsion of the
non-unit speed timelike and spacelike curves in Minkowski 3-space E3 are investigated. The
relationships between the derivative vectors of the modified frames and the Frenet vectors or
the vectors of the modified frames of the timelike and spacelike curves are given.

Keywords:; Minkowski Space; Modified Frame.
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A Look at The Analysis of Coefficients of Univalent Functions with Artificial
Intelligence
Hakan Faik Er (*), Ekrem Kadioglu (**)
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Abstract
With artificial intelligence, the information on some subjects can be accessed very easily. We
will investigate the effectiveness of the artificial intelligence when the subjects become
complex. For this purpose, we examined the competence of artificial intelligence on the subject
of estimating the coefficients of the univalent functions.

Keywords: Univalent Functions; The coefficients of Univalent Functions; the artificial
intelligence
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DETERMINING THE SHORTEST ROUTE FOR AIR
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ALGORITHM

Yasemin Demirel’", Oya Mert Coskun?

1" Department of Management Information System, Fenerbahge University, istanbul, Tiirkiye,
yasemin.bakir@fbu.edu.tr , ORCID: 0000-0001-8051-6012

2 Department of Mathematics, Tekirdag Namik Kemal University, Tekirdag, Tiirkiye,
oyamert@nku.edu.tr, ORCID: 0000-0002-8791-3341

Abstract

According to the official information on the OGM page, 360,556.20 hectares of land were
burned and 54,201 fires broke out in Tiirkiye between 2000-2023. Of these fires, 4,622 were
intentional, 25,183 were accident-negligence, 6,692 were natural, and the cause of 18,835 was
unknown (OGM, 2023). In line with this data, it was aimed to determine the possible routes to
be used during a fire in Mugla, the province with the highest probability of a fire. Reaching and
responding to a fire in a short time reduces the amount of damage that may occur after the fire.
In this study, it is considered to use the ABC Algorithm, which is an artificial bee colony
algorithm, in the event of a possible Mugla fire. In the proposed study, the ABC algorithm was

applied to reach the fire in the shortest time by air and the shortest route was determined.

Keywords: Artificial bee colony algorithm, Shortest Path, Optimization
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Optical solutions for Fokas system in optical fiber
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Abstract

The Modified Generalized Riccati Equation Mapping Method (M-G-REMM) is used in this
work to examine the Fokas system, which models the distribution of unpredictable pulse in
optical fibers. The equation that defines the system is transformed into a nonlinear ordinary
differential equation (N-ODE) using a traveling wave transformation. Consequently, novel
complex hiperbolic travelling wave solutions are obtained in multitude. As far as we are aware,
no prior literature has reported on these solutions. Regarding the Fokas System, all of our
findings have been confirmed using Mathematica and Maple.To enhance comprehension of the
dynamic behavior of the current optical solutions with different time parameter values,
graphical simulations of many graphs are provided. This makes (M-G-REMM) useful and
practical for comprehending nonlinear issues in optic fiber, plasma physics, applied sciences.

Keywords: Modified Generalized Riccati Equation Mapping Method; Fokas system;
Optical soliton solutions.
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Abstract

This study introduces a novel hybrid model for S&P 500 forecasting, integrating the Jump-
diffusion Heston stochastic volatility model with an attention-enhanced Bidirectional LSTM
(Bi-LSTM). The model leverages Jump-Heston for capturing stochastic volatility and market
jumps alongside the Bi-LSTM with attention for temporal pattern learning and feature focus.
Trained on daily S&P 500 data (2000-2024), preliminary results demonstrate superior
forecasting performance over traditional models by effectively capturing market dynamics like
volatility clustering and jump risks. This highlights its potential for risk management and

algorithmic trading (Ge, 2025; Ouyang et al., 2024).

Keywords: LSTM, Heston, Jump-Diffusion, S&P500.
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On a solvable difference equations system of second order
its solutions are related to a generalized Mersenne
sequence
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Abstract

In this paper, we consider a class of two-dimensional nonlinear difference equations system
of second order, which is a considerably extension of some recent results in the literature. Our
main results show that class of system of difference equations is solvable in closed form
theoretically. It is noteworthy that the solutions of aforementioned system are associated with
generalized Mersenne numbers. The asymptotic behaviour of solution to aforementioned
system of difference equations when a=b and p=0 are also given. Finally, numerical

examples are given to support the theoretical results presented in this paper.

Keywords: System of difference equations, solvable system, periodicity.
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THE APPROXIMATION OF FiXED POINT OF
ENDRICHED ¢-CONTRACTION MAPPINGS
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Abstract

We introduce the class of enriched ¢-contractions in Banach spaces as a natural generaliza tion

of ¢-contractions and study the existence and approximation of the fixed points of mappings in this new
class, which is shown to be an unsaturated class of mappings in the setting of a Banach space.
Weillustrated the usefulness of our fixed point results by studying the existence and uniqueness of the
solutions of some second order (p,q)-difference equations with integral boundary value conditions.

Keywords: Banach space; enriched ¢-contraction; enriched cyclic ¢-contraction; fixed point; Maia
type fixed point theorem; (p,q)-difference equation; integral boundary value condition
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Abstract

In this study, we give some results related with asymptotically equivalent sequences in
probabilitiy.

Keywords: Sequence of random variables; Asymptotical statistical equivalence.
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Abstract

In this paper, we give some Hessenberg matrices associated with generalized bivariate
Fibonacci and Lucas polynomials, and then investigate the relationships between these
matrices and polynomials. We show that determinants and permanents of these Hessenberg
matrices are generalized bivariate Fibonacci and Lucas polynomials, which generalize the
known results for Fibonacci, Lucas, Pell, Jacobsthal, Fermat, Chebyshev, Morgan-Voyce and
Vieta polynomials in both univariate and bivariate forms.

Keywords: Bivariate Fibonacci Polynomial; Bivariate Lucas Polynomial; Determinant;

Hessenberg Matrix; Permanent.
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Abstract

In this paper, we define bi-periodic generalized bivariate Fibonacci polynomials, which
generalize Fibonacci, Pell, Jacobsthal polynomials and bi-periodic generalized Fibonacci
polynomials that include bi-periodic Fibonacci, Pell and Jacobsthal polynomials, and other
well-known generalized polynomials, in both univariate and bivariate forms. We obtain Binet
formulas and generating functions of these polynomials, and then investigate their
convergence properties. Also, we prove some new identities that are consistent with the
known results of generalized bivariate Fibonacci polynomials.

Keywords: Bi-periodic Fibonacci polynomials; Bivariate Fibonacci polynomial, Generalized

Fibonacci polynomial.
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Abstract

This study deal with a fractional-order epidemiological model incorporating fractional
derivatives to capture memory effects inherent in disease transmission. To reflect
environmental seasonality, almost periodic functions are introduced, allowing key parameters
to vary over time. The existence and uniqueness of solutions are rigorously established.
Numerical simulations are presented to illustrate the influence of fractional dynamics and
seasonal fluctuations on disease behavior. The results highlight the significant impact of these
factors on disease progression, providing a more realistic framework for understanding and

managing epidemic outbreaks.

Keywords: Epidemiological modeling, fractional calculus, existence and uniqueness.
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Abstract

This work examines the concept of hybrid chaos, characterized by the integration of
deterministic order and chaotic behavior within a unified framework. Employing a piecewise
modeling approach, distinct chaotic systems are combined over defined intervals, with
stochastic elements incorporated to enhance dynamical richness and adaptability. The
proposed methodology offers a foundation for advancing hybrid chaotic system design, with

potential applications in complex systems across various scientific domains.

Keywords: Crossover behaviors, hybrid chaotic attarctors, stochastic approach.
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Abstract

The golden ratio is a special numerical proportion that is considered aesthetically
pleasing and harmonious in both mathematics and art. The golden ratio, approximately equal
to 1.618, appears widely in nature and everyday life, ranging from art to sculpture and graphic
design. Throughout history, it has often been used in architecture to ensure aesthetic integrity
and visual harmony. This research aims to examine the arches of historical bridges based on
the concept of the golden ratio and evaluate these structures aesthetically. This study is
significant in revealing the aesthetic balance in the design of historical bridges through the use
of the golden ratio, thereby contributing to the preservation and evaluation of cultural heritage.
The study was carried out on three historical bridges located in Diyarbakir, a city rich in
historical and cultural heritage, hosting numerous civilizations throughout history. The
presence of the golden ratio in the arches of the examined bridges was analyzed using span-to-
height ratios. Deviations from the golden ratio were calculated, and these values were evaluated
in terms of the golden ratio-aesthetic relationship. The results showed that the design principles
used in bridge construction could be related to the golden ratio and aesthetic criteria. Thus, the
importance of examining the aesthetic values of historical structures from a mathematical
perspective was highlighted. Additionally, this study makes a significant contribution to the
field by combining the aesthetic aspect of historical structures with mathematical analysis.

Keywords: Golden ratio; Aesthetic evaluation; Historic bridges.
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Abstract

Some efficient numerical methods such as block-by-block, fuzzy transform and interpolation
based methods are studied for solving linear and nonlinear single term and multi-term frac-
tional differential equations (MFDEs). The approaches involve converting the given linear
and nonlinear MFDEs with some initial conditions into equivalent Volterra integral equa-
tions (VIE), and applying the mentioned numerical approaches to the obtained VIES. Error
bounds and convergence theorems are discussed for each case, separately. Finally, illustra-
tive and comparative examples are provided to demonstrate the applications of the proposed
methods and verify the theoretical results.
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