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EVALUATION PROCESS
All applications have undergone a double-blind peer review process.

PARTICIPATING COUNTRIES

TURKEY - Ghana — Tanzania — Ghana- Kenya — Nigeria- South Africa — Uganda- Egypt-
Taiwan- Bangladesh- China - South Korea

PRESENTATION
Oral presentation

PERCENTAGE OF PARTICIPATION
More than 50 % of paper are presented by participants from maintained countries.
12 papers from Turkey and 24 paper from other countries.

Members of the organizing committees of the conference perform their duties with an

"official assignment letter""

LANGUAGES
Turkish, English, Russian, Persian, Arabic
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Konu : Dog¢.Dr.Elif AKPINAR
KULEKCI'nin Gérevlendirilmesi

MIMARLIK VE TASARIM FAKULTESI DEKANLIGINA

llgi : 29.11.2023 tarihli ve E-53120705-000-2300381989 sayili belge.

Fakiilteniz Peyzaj Mimarlig1 Boliimii 6gretim iiyelerinden Dog¢.Dr.Elif AKPINAR
KULEKCI'in, Yiiksekogretim Genel Kurulunun 15.06.2023 tarihli, 10 sayil1 oturumunda
alinan 2023.10.183 sayil1 karar1 geregince Dogentlik Basvuru Sartlarinda bulunan ve dogent
olacak adaylardan istenen "Diger uluslararasi/ ulusal bilimsel toplantinin diizenleme
komitesinde resmi olarak gorevlendirilmis liniversite akademisyen temsilcisi bulunmasi
zorunludur." maddesi geregince, Academy Global Conference & Journals tarafindan yapilan
kongrelerin diizenleme kurullarinda yolluksuz ve giindeliksiz olarak goérevlendirilmesi
Rektorliigiimiizce uygun goriilmiistiir.

Bilgilerini ve geregini rica ederim.

Prof.Dr. Omer COMAKLI

Rektor
Bu belge, guvenli elektronik imza ile imzalanmistir.
Dogrulama Kodu: 87c7a395-d4h6-4f7a-abc6-5dee8674e3d1 Dogrulama Adresi: https://www.turkiye.gov.tr/ataturk-universitesi-ebys
Atattrk Universitesi Rektorlugu 25240 Erzurum Bilgi: Mehmet KOG gameriae
Tel: +90 442 2311023 Faks: +90 442 2361014 i
Elektronik AJ: www.atauni.edu.tr E-Posta: personel@atauni.edu.tr i3

Kep Adresi: atauni@hs01.kep.tr
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Kongre Baglanti1 Linki :
Join Zoom Meeting
https://us06web.zoom.us/j/88571518350?pwd=fOYazCWBmbAiWrHygjKSjkbbSvotfd.1
Meeting ID: 885 7151 8350

Passcode: 202224
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ONEMLI ACIKLAMA (Liitfen okuyunuz)

e ZOOM baglantisi i¢in yukarida verilen baglantiy1 veya yine yukarida verilen giris bilgilerini kullanabilirsiniz.

e Oturum igerisinde en KIDEMLI olan moderator olarak secilir. Moderatdriin oturum diizenini gdzetmesi,
akademisyen adaylarin1 yonlendirmesi beklenmektedir.

e  Oturuma baglanmadan 6nce Salon numaranizt adinizin dniine asagidaki gibi ekleyiniz. Bu sayede kongre acilisinda
beklemeden oturumlariniza génderilebileceksiniz. Or. 5 Ahmet Ahmetoglu

e  Sunum siiresi 10 dakikadir. Bu siirenin agilmamasini moderatorler temin edecektir.

e  Sunum sonrasi 5 dakikay1 gegmeyen soru-cevap, tartisma siiresi verilmektedir.

e Sunumlar TURKCE veya INGILIZCE yapilabilmektedir.

e  Kameralar, oturum siiresince toplam % 70 oraninda agik olmak zorundadir.

e  Sunum yapan katilimcinin kamerasi agik olmak zorundadir.

e  Sunum yapmak zorunludur. Herhangi bir nedenle sunum yapmamis olan katilimeiya sertifika verilmesi ve
¢aligmasinin yaymlanmasi sdzkonusu olamaz.

e  Katilimci, kendi oturumda, oturum bitene kadar bulunmak zorundadir.

e  Katilimcilarin kendi oturumlart disindaki oturumlara katilma zorunlulugu yoktur.

e ZOOM platformunun kapasite simri nedeniyle, DINLEYICI, sadece kapasite izin verdigi siirece kabul
edilebilmektedir.

IMPORTANT, PLEASE READ CAREFULLY

e To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID

or Personal Link Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

Speakers must be connected to the session 10 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

During the session, your camera should be turned on at least %70 of session period

e  Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

e  Make sure your computer has a microphone and is working.

e  You should be able to use screen sharing feature in Zoom.

e  Attendance certificates will be sent to you as pdf at the end of the congress.

e Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

e Before you login to Zoom please indicate your name surname and hall number,

Academy Global Conferences & Journals
gy

ACADEMY *
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ICSAS
1st International Conference on Biochemistry and Molecular Biology

March 7 -9, 2025
1ZMIR
Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

COMPARISON OF R PROGRAM AND CHATGPT IN yndergraduate,

UMMUHAN SAS
! PHYLOGENETIC TREE Professor Doctor, YUSUF

CONSTRUCTION: PROBLEMS AND SOLUTIONS KURT '
Aras. Gor. Ahmet Gokay
KORKMAZ

Prof. Dr. Cetin ILGAZ
Prof. Dr. Yusuf

Tirkiye’deki Anatololacerta anatolica (Werner, 1900) Tiiriiniin KUMLUTAS
2 Genom-Capli Dr. Ogr. Uyesi Mehmet
Belirteglere Dayali Filocografyasi Kiirsat SAHIN

Prof. Dr. Serkan GUL
Dog. Dr. Elif YILDIRIM
CAYNAK

Dog. Dr. Kamil CANDAN

Dr. Ogr. Uyesi Ozge

4 3 ARONYA (Aronia melanocarpa) MEYVESININ METANOL 0OZCAN
3 EKSTRESININ ANTIOKSIDAN ETKISININ BELIRLENMES] Ogr. Gor. Elif GEZER
“ 8 ASLAN
> :
Q & Mehmet Hali
3 S GUVEM MEYVESININ (PRUNUS SPINOSA L.) K AHRAMAN
% = 4 ANTIOKSIDAN, . . L Prof. Dr. Figen ERTAN
~ g ANTIMIKROBIYAL VE SITOTOKSIKETKISININ O TIgen £
- g BELIRLENMESI Dr Ogr. Uyesi Ozge
2 = OZCAN
T 50 PhD Student Hatice
© OZTURKEL KABAKAS
a8 Escherichia coli’ DE NAKAVT OLMASI [LE FERULIK AsiTE | F1D Student Kadriye

Aslihan Onat Tagdelen
Dr. Ogr. Gér. Merve
SEZER KURKCU
Dog. Dr. Bekir COL

5 KARSI
DUYARLILIGI ARTIRAN BAZI GENLER

PhD Student Hatice
OZTURKEL KABAKAS
FERULIK ASITIN BIYOYARARLANIMINI ANLAMADA Dr. Ogr. Gér. Merve
MOLEKULER VE MIKROBIYOLOJIK CALISMALAR SEZER KURKCU

Dog. Dr. Bekir COL

KADRIYE ASLIHAN
ONAT TASDELEN
HATICE OZTURKEL
Escherichia coli’DE p-KUMARIK ASIT TOLERANSINI KABAKAS
AZALTAN BAZI GENLER: pgpB, fadL, ydeU Dr. Ogr. Gér. MERVE
SEZER KURKCU
Dog. Dr. BEKIR COL
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1st International Conference on Biochemistry and Molecular Biology

March 7 -9, 2025
1IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
The Place of Salt and lodine in Our Health ]PDr(Z)% grr II\_I/I;r::] Fékkllrrnn
HYPERTENSION IN ELDERLY PEOPLE Er‘(’)‘;} Brr' E;;:;E‘Eﬁ‘n
> ; : Y. Lisans Ogrencisi,
MOR LAHANA’DAN (Brassica oleracea var. capitata f. rubra) Cigdem ULAMAN
IZOLE EDILEN POLIFENOL OKSIDAZ ENZIMININ Drg O3r. Uvesi Elif Duveu
c BIYOKIMYASAL KARAKTERIZASYONU KAY i MY vE
N =
z L
@) c Dr. Ogretim Uyesi Murat
;(' 3 DIYABETIK HASTALARDA LAKTAT/ALBUMIN (L/A) ve ARI )
%) f SISTEMIK IMMUN INFLAMATUVAR INDEKS (SII) § Dr. Hakan CENGIZ
~ = DEGERLERININ DIYABETIK KRONIK BOBREK HASTALIGI | Dr. Ogretim Uyesi Ayca
- a iLE ILiSKiSi TUZCU
< u
T o .
o Elanur DEMIR
ANTIMICROBIAL POTENTIAL ACTIVITIES OF VARIOUS g‘r'si‘f:”CESPK'b%'\‘LU
SOLVENT EXTRACTS OF Hyocyamus aureus (SOLANACEAE) Mehmet BOGA
Dr. Ogretim Uyesi UMIT
YASAR
Dr. Ogretim Uyesi UMUT
KOKBAS
TIROID UYARICI HORMON TRIIYODOTIRONIN VE Dr. Ogretim Uyesi ZEHRA
TIROKSIN HORMONLARININ ES ZAMANLI GUL YASAR
OLCULMESINDE CIFT KATLI NANOPARTIKUL TABANLI Ar. Gor. Dr. BASAK
IMMUNOSENSOR GELISTIRILMESI GUNASTI
MSc. YASEMIN
OZKUCUK
Prof. Dr. ABDULLAH
TULI
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ICSAS
4th INTERNATIONAL CONFERENCE ON EDUCATION

March 7 -9, 2025
1IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
3 5 DOC. DR. AYSEGUL
EGITIM FAKULTESI OGRENCILERININ COCUKLARIN AYYILDIZ ASIL
DIJITAL HAKLARINA YONELIK GORUSLERI OGRETMEN,
ABDURRAHMAN ASIL
EGITIM FAKULTESI OGRENCILERININ PAYLASAN Eggf&zAXS%]EGUL
EBEVEYNLIK (SHARENTING) HAKKINDAKI OGRETMEN
FARKINDALIKLARININ INCELENMESI ABDURRAHMAN ASIL
INTERDISCIPLINARY LEARNING THROUGH STEM AND gi%GNESRIN OZBABA
g MAKER ACTIVITIES: AN APPLICATION AT THE PRIMARY AYSEGUL ILIKCI
= SCHOOL LEVEL
™ =]
Z Z
3 | g
< o EGITIM PROGRAMLARINDA OYUNLASTIRMA S,
» - YAKLASIMLARI: TEORIK TEMELLER VE UYGULAMA ggjgor. Dr. OKAN
_ a ALANLARI
- ™
< Q
T &)
= YAPAY ZEKA DESTEKLI OGRENME ORTAMLARININ » .
= . &
o) EGITIM PROGRAMLARINA ENTEGRASYONU: FIRSATLAR | DZr 00r Dr. OKAN
VE ZORLUKLAR
Uzman Ogretmen .
MAVI BILYE ENSTITUSU YAZ BiLIM KAMPININ SUL]SI:\N(‘)]I\]L]/I)E}?;}]I;V][\]USI({)Y
ORTAOKUL OGRENCILERININ CEVRESEL DUYGU VE Dgg'Dr' SEDA CAVUS
DUSUNCELERINE ETKIiSI GUNGOREN
Prof.Dr. NAIM UZUN
o S o Ogretmen AYSEGUL
7. SINIF OGRENCILERININ SISTEM DUSUNME CINKiz
BECERILERINT OLCMEYE YONELIK ACIK UCLU ANKET Prof. Dr. CANSU FILIK
GELISTIRME CALISMASI ISCEN
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ICSAS
4th INTERNATIONAL CONFERENCE ON EDUCATION

March 7 -9, 2025
1IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 4
Dr. Ogr. Uyesi, Fadile AYDIN

EXAMINING TEACHERS' PROFESSIONAL BURNOUT,
MOTIVATION AND STRESS LEVELS

Dr. Ogr. Uyesi, Fadile
AYDIN

INVESTIGATION OF TEACHERS' PROFESSIONAL
COMMITMENT, JOB SATISFACTION AND LIFELONG
LEARNING LEVELS ACCORDING TO THEIR DESIRES FOR
GRADUATE EDUCATION

Dr. Ogr. Uyesi, Fadile
AYDIN

Ogretmen Adaylarmin Yaratict Ogretmen Kavramina fliskin
Metaforlart

Fatmanur Eren
Dog. Dr. Giilbin Zeren
Nalinci

ORTAOKUL OGRENCILERININ SANATSAL YARATICILIK
DUZEYLERININ BELIRLENMESI

Burcu OZTAS
Dog. Dr. Giilbin Zeren
NALINCI

ALGILANAN ORGUTSEL DESTEK VE OGRETMEN
MUTLULUGU ARASINDAKI iLiSKi

Dr. Ogr. Uyesi Erdal
MERIC

Ogretmen Fatma BASDAG
Okul Miidiirii Kadir
BASDAG

EGITIMDE SANAL EVREN (METAVERSE): YENI UFUKLAR

Ogr. Gor. Dr. Mustafa
AKSOGAN

EGITIMDE SANAL ve ARTIRILMIS GERCEKLIGIN
KULLANIMI: GELECEGIN OGRENME ORTAMLARI

Ogr. Gor. Dr. Mustafa
AKSOGAN

TURKIYE’DE ORTAOKUL BINALARI OGRETIM
PROGRAMLARINA NE
KADAR UYGUN?

Ingilizce Ogretmeni, SIBEL
SARAN YILDIZ
Dog. Dr. SABAN BERK
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ICSAS
2nd INTERNATIONAL CONFERENCE ON PHILOSOPHY
March 7 - 9, 2025
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Meeting ID: 885 7151 8350 Passcode: 202224
7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

Prof. Dr. Emet GUREL

1 ETHICAL LITERACY: A CONCEPTUAL DISCUSSION Prof. Dr. Mikail BATU

Prof. Dr. Emet GUREL

2 MOBBING AS AN ETHICAL VIOLATION Prof. Dr. Mikail BATU

)
o = . g .
< AILE DANISMANLIGI ACISINDAN AILE .
Z e} 3 FONKSIYONLARINA YONELIK FELSEFi BiR YAKLASIM: Aile Danismani, ZEYNEP
o - PaC KORKMAZ
3 =
b4 <
S X
= =
- e
< Q 4 GARETH B. MATTHEWS’IN COCUKLUK FELSEFESI VE PAC | Bilim Uzmani, ZEYNEP
T 5 YAKLASIMI KORKMAZ
[a

M.S. DAWKINS’DE HAYVANLARA YONELIK Yiiksek Lisans Ogrencisi

5 ) WIS Db AR GULSAH ERTURK
INSANBICIMCI DILIN ELESTIRiSi Prof Dr. HASAN AYDIN
ON NERMI UYGUR’S LANGUAGE-CULTURE

6 RELATIONSHIP AS A POSSIBILITY OF TURKISH Ars. Gor. Faruk YORGUN

PHILOSOPHY
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 6
Dr. Ogr. Uyesi HILAL OK ERGUN

SECTORAL EXAMINATION OF DIGITAL-BASED
PAYMENTS: AN EMPIRICAL ANALYSIS

Dr. Ogr. Uyesi HILAL OK
ERGUN

ANALYSIS OF THE RELATIONSHIP BETWEEN
TRANSPORTATION SECTOR INDEXES: ARDL BOUNDS
TEST APPROACH

Dr. Ogr. Uyesi,
ERCUMENT DOGRU

BANKACILIK SEKTORUNDE FINANSAL ESNEKLIK:
KATILIM BANKALARI VE GELENEKSEL BANKALARIN
KARSILASTIRMALI DEGERLENDIRILMEST

Ogr. Gor. Dr. Sevim Ezgi
ISLAH

Dr. Ogr. Uyesi Ismet
BOLAT

TURKIYE’DEKI REASURANS SIRKETLERININ FINANSAL
ETKINLIKLERININ KARSITLASTIRILMASI UZERINE BiR
CALISMA

Dr.Ogr.Uyesi Ismet
BOLAT

Opr.Gor.Dr. Sevim Ezgi
ISLAH

THE ROLE OF INTEGRATED MARKETING
COMMUNICATION ACTIVITIES IN INDIVIDUALS’
ATTITUDES AND BEHAVIORS TOWARDS HEDONIC
CONSUMPTION

Dr. Ogr. Uyesi Musa
CAKIR

THE MODERATING ROLE OF SELF-EFFICACY ON THE
RELATIONSHIP BETWEEN ORGANIZATIONAL
COMMUNICATION AND ORGANIZATIONAL COMMITMENT

Dr., ALAADDIN
MOHAMMEDHASSAN
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 7
Prof. Dr. Aynur AYTEKIN OZDEMIR

PEDIATRIK HASTALARDA TIBBI GiRiSIMLERDE
NONFARMAKOLOJIK AGRI YONETIMINDE MEKANIK
VIBRASYONUN KULLANIMI

Prof. Dr. Aynur AYTEKIN
OZDEMIR o
Aras. Gor. Bisra KUTUK

GELISIM DONEMLERINE GORE HASTA COCUKLA
ILETISIM

Prof. Dr. Aynur AYTEKIN
OZDEMIR o
Aras. Gor. Bilisra KUTUK

OKUL CAGI COCUKLARINA VERILEN ORAL HIJYEN
EGITIMININ ETKINLIGININ BELIRLENMESI

Ars. Gor. Biisra KUTUK
Prof. Dr. Aynur AYTEKIN
OZDEMIR

Erding YILDIZ

DIYABETIK YARALAR VE TEDAVILER UZERINE
BIBLIYOMETRIK ANALIZ

Dr. Ogr. Uyesi Elif AYDIN
Dog. Dr. Ayse KOCAK
SEZGIN

HELICOBACTER PYLORI INFECTION: PREVALENCE,
TRANSMISSION, AND PHYTOTHERAPY-BASED
TREATMENT APPROACHES

Dr. Ogr. Uyesi Elif AYDIN
Dog. Dr. Ayse KOCAK
SEZGIN

MALE NURSES’ EXPERIENCES TOWARDS NURSING
PROFESSION FROM THE PERSPECTIVE OF GENDER ROLES:
A PHENOMENOLOGICAL STUDY

Student, BIRCAN
YILMAZ

Res. Assistant Dr., BEDIA
TARSUSLU

PLACENTA RETENTION AND CURRENT APPROACHES

Fatma Nur YILMAZ
Ars. Gor. Dr., Fatma
YILDIRIM

Prof. Dr., Nuriye
BUYUKKAYACI
DUMAN
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 8
Ogr. Gor. Dr. Emine ERSOZLU

ADVANTAGES, ETHICAL PRINCIPLES, AND CHALLENGES
OF ARTIFICIAL INTELLIGENCE IN PERIOPERATIVE
NURSING

Ogr. Gor. Dr. Emine
ERSOZLU
Ogr. Gor. Umit Topcuoglu

ROBOTIK CERRAHIDE PERIOPERATIF HEMSIRELIK ROLU
VE KARSILASILAN ZORLUKLAR

Ogr. Gor. Dr. Emine
]?RS(")ZLU"
Ogr. Gor. Umit Topcuoglu

BELIEFS ABOUT MIDWIFERY IN PREHISTORY AND
ANTIQUITY: GOD AND GODDESSES

Dr. Ebe, SEZIN GURSU
Prof. Dr., BIRSEN
KARACA SAYDAM

EBELERIN SERVIKS KANSERI KONUSUNDAKI AKADEMIK
FAALIYETLERI

Dr. Ebe, SEZIN K. GURSU
Uzman Ebe, SINEM
GULUMSER

Uzman Ebe, DENIZ
SELCUK

Prof. Dr., BIRSEN
KARACA SAYDAM

CHALLENGES FACED BY PATIENT RELATIVES CARING
FOR PATIENTS WITH STOMA

Assistant Professor, Melike
DURMAZ

Research Assistant Dr.,
Tugba GOZUTOK
KONUK

GAMIFICATION AND GAME-BASED LEARNING IN
NURSING EDUCATION: INNOVATIVE APPROACHES AND
THEIR EFFECTS

Research Assistant Dr.
TUGBA GOZUTOK
KONUK

Assistant Professor,
MELIKE DURMAZ

HIPOTIROIDI HASTALARINDA SEMPTOM SIDDETI VE
SEMPTOM YONETIMI: OLCEK GELISTIRME CALISMASI

Opr. Gor.,SEYMA
TRABZON

Dog. Dr., HAVVA SERT
Dog¢.Dr., TANER
DEMIRCI

AGIZ VE DiS SAGLIGI HASTANESINDE GOREV YAPAN
SAGLIK PERSONELININ HEPATIT B, HEPATIT C VE HIV
BULAS VE KORUNMA BILGI, TUTUM VE DAVRANISLARI

Ogr. Gor.,SEYMA
TRABZON

Dr. Ogr. Uyesi, GULSUM
KAYA

Hemsire, RASIME OZNUR
HALICI
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
FOSTERING NATIONAL ADVANCEMENT: THE PIVOTAL Dr. Emre Yilma
1 INFLUENCE OF PHILOSOPHY AND EDUCATION IN THE Taiwa Bilen z
POST-PANDEMIC LANDSCAPE
EMPOWERING STUDENTS THROUGH SUSTAINABLE
2 LIVING: MOTIVATION AND ECONOMIC SELF- Dr. Ogr. Gor. Ayse Demir
SUFFICIENCY AMONG UNDERGRADUATES IN KENYA Dog. Dr. Arslan Yavuzoglu
A PHILOSOPHICAL INQUIRY INTO ABSURDISM AND
EXISTENTIALISM IN CONTEMPORARY THEATRE Dr. Mehmet Kaya
3
3)
<
o & EXPLORING THE SYMBOLISM AND PHILOSOPHY IN
% < 4 HINDU TEMPLE ARCHITECTURE Aras. Gor. Dr. Elif Oztiirk
| £
< =
(%) 2 -
~ = YALIN ILKELER KULLANILARAK BAKIM PROGRAMI
:II E VERIMLILIGININ OPTIMIZE EDILMESI: LIBYA PETROL VE Dog Dr. Miislim Arpaci
< E 5 GAZ SEKTORUNDE BIR VAKA CALISMASI
I o
(=]
=]
INTEGRATION OF EASTERN PHILOSOPHIES AND ETHICAL
6 PRINCIPLES IN BUSINESS MANAGEMENT Cheng Liwei
CORE PRINCIPLES OF THE THEORY OF CONSTRAINTS: A
7 NEW PERSPECTIVE Dr. Can Aydin
8
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
BLOK ZINCIRI TEKNOLOJISI ILE MERKEZIYETSIZ FINANS: | Dr. Ogretim Uyesi .
1 ETKILERI, ZORLUKLAR VE COZUM ONERILERI Gokhan Biitiin, Y1.
Ogrencisi Giilcan Durmaz.
’ API GUVENLIGI: GOMULU VE ACIK FINANS Nimet Sahi
UYGULAMALAR 1met ahun ,
Dr. Esra Yiicel
KIRSAL ALANLARDA KUCUK VE ORTA OLCEKLI Buket Oran
3 ISLETMELERIN FINANSA ERiSiMi: ENDONEZYA VE Dr. Osr. Uvesi Fatma
TAYLAND ORNEGI Dl
o =] Findik
= ES
z < —
@) = KOBI'LERIN FINANSA ERISiMi: TURKIYE ORNEGI —
- g MODEL YAKLASIMI ) o
5; = 4 Nimet Demirci.
— = Dog . Dr. Sevil Dogan
- ™
Z:' a
T g FINANSAL KARAR VERME: TURKIYE'DEN FINANS
2 OGRENCILERI UZERINE AMPIRIK BIR CALISMA
5 Dog .Dr. Hakan Aydimn
ETIK FINANS VE ISLAMI FINANS: OZELLIKLER, OLASI
YAKINSAMALAR VE POTANSIYEL GELISIM
6 Dr. Ogr. Gor. Burak Uzal
FINANS OGRENCILERININ FINANSAL OKURYAZARLIGI:
TURKIYE'DEN BIR AMPIRIK CALISMA
7 Dr. Feyza Hacilaroglu.
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
DEVELOPMENT OF AN INTERDISCIPLINARY
1 UNDERGRADUATE COURSE COMBINING BIOLOGY AND Emily J. Carter
CHEMISTRY Y
ENHANCED PRODUCTION OF EICOSAPENTAENOIC ACID - .
2 AND FUCOXANTHIN IN COLD-ADAPTED DIATOM SPECIES Q"h'inkﬂ';ioa”g Nguyen, Linh
BIOPROPHYLACTIC POTENTIAL OF PYOCYANIN FROM A O. Adevemi. B. K
3 PSEUDOMONAS AERUGINOSA AGAINST SAPROLEGNIASIS Oiadi o Cy M 'Ez.e D F
IN INCUBATED AFRICAN CATFISH EGGS dipo, ©. M. kze, D. .
Onifade
%)
S
e
<
St
- z MONITORING WILDFIRE IMPACT AND ECOSYSTEM Assis. Prof. Dr. R. S.
% I 4 RECOVERY USING REMOTE SENSING TECHNIQUES Deshmukh
J 2
<
f =
- E UTILIZATION OF DRONE TECHNOLOGY IN WILDFIRE
E:I e 5 MANAGEMENT: IGNITION DETECTION AND 3D FUEL Ahmed Al-Mansoori,
T [-» LOAD ASSESSMENT" Fatima Al-Haddad
<
S
a
<«
ASSESSMENT OF MICROBIAL CONTAMINANTS IN Ahmed Al-Mansoori
6 DRINKING WATER FROM VARIOUS REGIONS OF JORDAN Fatima Al-Haddad
MAPPING RESEARCH TRENDS IN WILDFIRE Amara Diallo,
7 MANAGEMENT IN MEDITERRANEAN ECOSYSTEMS Assoc. Prof. Dr. Sékou
Traoré
Epigenetic Impact of Alpha-Particle Radiation on Drosophila
8 melanogaster: A Short-Term Experimental Study Muhammed Al-Shehhi
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CAMALDULENSIS IN PUNJAB, PAKISTAN

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
DIVERSITY AND CONSERVATION OF USEFUL PLANT Giorai Ivanidze
FAMILIES IN THE CAUCASUS REGION: A FOCUS ON Dr l\g/lariam Sva’nidze
ENDEMIC AND ETHNOBOTANICAL RESOURCES - . '
Dr. Nino Dolidze
ECONOMIC EVALUATION, GROWTH, AND PRODUCTIVITY | Amina Hassan,
OF GRAFTED TOMATO VARIETIES USING SOLANUM Assis. Prof. Dr. Fatima
TORVUM AS ROOTSTOCK Ahmed,
Mohamed El-Sayed
DIFFERENTIAL RESPONSES OF LEAF CARBON, NITROGEN,
AND PHOSPHORUS TO CLIMATIC VARIABLES ACROSS Zhang Wei,
BIOMES AND PLANT FUNCTIONAL TYPES Dr. Liu Mei
PHYTOCHEMICAL PROFILING AND FTIR ANALYSIS OF . .
SAPONINS IN THREE NIGERIAN RUELLIA SPECIES: éﬁ:{gfﬁg%ig"#aﬁma
RUELLIA PROSTRATA, RUELLIA LINEARI-BRACTEOLATA, B. Musa Ibrahim S Eze
~ . AND RUELLIA BIGNONIIFLORA Grace N. Okafor
Z 3
3 © IMPACT OF PHYSICAL ACTIVITY ON REPRODUCTIVE
< o PERFORMANCE AND SEMEN CHARACTERISTICS OF James O. Thompson,
2 2 JERSEY BULLS Michael A. Richardson
7 =
3 |2
- ° R. Sari
EXPERT EVALUATION AND CLASSIFICATION OF D .Warll:’,utra
HERITAGE TREES: A SOUTHEAST ASIAN APPROACH B
L. H. Wijaya
FUNGAL PATHOGENS ASSOCIATED WITH THE DECLINE S. Khan
OF ACACIA NILOTICA AND EUCALYPTUS Ijr R A"

Assis. Prof. Dr. A. Rehman

EVALUATING THE CURRENT STATE AND FARMERS' P. Verma,
PERSPECTIVES ON AGROFORESTRY IN PUNJAB, INDIA A. Singh,
: M. Yadav
ENGAGING LOCAL YOUTH IN THE PRESERVATION OF .

Rajesh Thapa,

FORESTS AND PROTECTED AREAS IN NEPAL

Dr. Sunita Gurung
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ASSESSING WILDFIRE SUSCEPTIBILITY IN THE BIA
FOREST REGION OF GHANA: AN INTEGRATED Samuel Osei,
GEOSPATIAL APPROACH Kwame Asante
SEASONAL INFLUENCE OF MINING OPERATIONS ON Thabo M. Dlamini
WATER QUALITY IN THE MFOLOZI RIVER, KWAZULU- Nomvulals Khum:alo
NATAL, SOUTH AFRICA Sipho N. Mthembu
ASSESSING TREE GROWTH FACTORS IMPACTING
CARBON STORAGE IN RESPONSE TO CLIMATE A. O. Mensah, K. A.
VARIABILITY Boateng
> ASSESSING SOIL HEALTH AND CONTAMINATION TRENDS Dr. John Mwanai. Assoc
o IN A MAJOR URBAN CENTER OVER TWO DECADES . gt C
c Prof. Dr. Grace Wambui
o S
z 2
| 2 EVALUATING THE EFFECTIVENESS OF MECHANIZED
< ~ WEED CONTROL IN THE RESTORATION OF DEGRADED Ahmed Al-Mansoori,
L T OAK FORESTS Fatima Al-Harthy
3 =2
2 <
1.
T o
—
o SEASONAL IMPACT ON TERMITE INFESTATION OF
& WOODEN BEEHIVES IN ENUGU, NIGERIA Eze Nwankwo, P. U. Okeke
A MATHEMATICAL FRAMEWORK FOR ANALYZING Priva Sharma
FOREST RESOURCE DEPLETION: IMPACT OF SYNTHETIC Ra};sh Kuma}
PRODUCT INDUSTRIES Jest '
Anjali Mehta
ENHANCING CREATIVITY IN TECHNICAL DRAWING Joao R. Almeida, Camila S.
EDUCATION: AN ASSESSMENT APPROACH Ferreira, Lucas M. Costa,
Beatriz L. Oliveira
AGRICULTURAL GOVERNANCE AND RURAL
DEVELOPMENT IN KAZAKHSTAN Prof. Dr. Aibek Nursultanov
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Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart / March 7, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
REVOLUTIONIZING TEACHING METHODS WITH Ling Chen, Haruto Sato,
ADVANCED DIGITAL SOLUTIONS Kwame Boateng
IMPROVING ENGINEERING EDUCATION STANDARDS Wei Li,
THROUGH QUALITY ASSURANCE AND SELF-ASSESSMENT | Yuki Nakamura,
BOOSTING HISTORY EDUCATION WITH MULTIMEDIA g:éf:wa%boﬁuéﬁ' R:ﬁina
TOOLS: A CROSS-CULTURAL ANALYSIS Diallo or
5
-
o
< =
> g TRANSFORMING SCIENCE EDUCATION: CUTTING-EDGE Lin Zhang, Ahmed EI-
o) S APPROACHES TO TEACHING NUCLEAR CONCEPTS Sayed
0 >
< =
n c
- o)
- X EVALUATING MENTAL HEALTH SUPPORT FOR
< 5 ENGINEERING STUDENTS: THE ROLE OF THERAPIST Prof. Dr. Kenji Yamamoto,
T - CHARACTERISTICS
e
[a
OVERCOMING CHALLENGES IN CONSTRUCTION Jamal Mwanai
MEASUREMENT EDUCATION g
CHANGING BEHAVIORS THROUGH EDUCATIONAL ii';g? ;(r i’;‘ag;"t&hien
GAMES: A FOCUS ON ENVIRONMENTAL CONSCIOUSNESS | 2 T =6 g
TRANSFORMING LEARNING THROUGH HYBRID
EDUCATION: THE IMPACT OF DIGITAL TOOLS Haruto Tanaka

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY *




NFEREY,
o CONREN,
O &,

&

ACADE,
My P
Pl

www.akademikongre.org

ICSAS
4th INTERNATIONAL CONFERENCE ON EDUCATION

March 7 -9, 2025
IZMIR

Meeting ID: 885 7151 8350 Passcode: 202224
7 Mart / March 7, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
ADVANCING ROBOTIC SYSTEMS EDUCATION THROUGH
INNOVATIVE LEARNING METHODS: A CASE STUDY AT
1 SHANGHAI INSTITUTE OF TECHNOLOGY, CHINA Wang Lei, Sun Jing, Li Min
INVESTIGATING UNDERGRADUATE STUDENTS'
UNDERSTANDING OF MATHEMATICAL CONCEPTS IN
) RATE OF CHANGE Haruto Suzuki,
Dr. Aoi Yamamoto
EXAMINING THE ROLE OF MATHEMATICAL CONFIDENCE,
ENGAGEMENT, AND IDENTITY IN STUDENT
) ACHIEVEMENT Wei Liu,
Assis. Prof. Tunde Ojo
REVOLUTIONIZING MEDICAL EDUCATION THROUGH i i .
AUGMENTED REALITY: A NEW FRONTIER IN Yuki Sato, Chen Li, Fatima
4 | EMBRYOLOGY TEACHING Ali, Haruto Nakamura,
Kwame Asante, Nurul
o Q Hasanah
o
% e A STUDY OF CAREER GOALS AMONG FINAL-YEAR
| g STUDENTS IN THE SCHOOL OF MEDICINE, UNIVERSITY OF | E. Okonkwo, F. Balogun, P.
< < 5 LAGOS, NIGERIA Eze, S. Ahmed, B. Okafor,
2 > T. Adeyemi, G. Oladipo, H.
- 1S Suleiman
- <
% 5 IMPROVING EMPLOYEE PERFORMANCE ANALYSIS IN
CORPORATE TRAINING USING XAPI: INSIGHTS INTO
6 BEHAVIORAL TRENDS AND PREDICTIVE MODELING Taro Suzuki, Fatima
Ibrahim,
EXPLORING ACTIVE LEARNING PRACTICES AMONG
ONLINE GRADUATE STUDENTS: A CASE STUDY IN SOUTH
7 ASIA Yuki K. Sato,
Sipho Dlamini
BOOSTING ONLINE GRADUATE STUDENT PARTICIPATION
THROUGH EFFECTIVE TEACHING STRATEGIES IN SOUTH
8 ASIA Assoc. Prof. Dr. Kwame O.
Asante
ASSESSING INTERACTIVE ENGAGEMENT IN BLENDED
LEARNING SETTINGS: A FOCUS ON DATA
9 SYNCHRONIZATION AND FEEDBACK LOOPS Fatima Al-Hassan, Kwame
Osei
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors

EMPOWERING PEDAGOGY STUDENTS WITH LEARNING .
Somchai Ratanakul Ananya

1 DISABILITIES: CAREER PATHWAYS AND CHALLENGES IN | coi™
THAILAND
BOOSTING COMPUTATIONAL THINKING IN STEM
2 EDUCATION THROUGH PHYSICAL COMPUTING Dr. Maria Gonzalez
INNOVATIONS
o FOSTERING CREATIVITY IN EARLY CHILDHOOD Lindiwe Nkosi
2 3 EDUCATION: THE IMPACT OF GRAPHIC ACTIVITIES IN T atadana Movo
S ZAMBIA Y
o |
Z prd
@) o
- <
< Z TRANSFORMING TEACHER TRAINING WITH Kenit Yamamoto
» o 4 TECHNOLOGY-DRIVEN KNOWLEDGE BUILDING: Amijna e
3 a INSIGHTS FROM SECONDARY EDUCATION
- o
< °
I a
2 c ASSESSING COGNITIVE LOAD IN PILOT TRAINING: A Chinedu Okeke
2 STUDY ON MODERN RECREATIONAL AIRCRAFT Youssef Ahmed
6 INNOVATING STEM EDUCATION WITH Assis. Prof. Dr. Aiko
NEUROCOGNITIVE LEARNING STRATEGIES Nakamura
ENHANCING METACOGNITIVE SKILLS THROUGH MOBILE | Assoc. Prof. Dr. Haruto
7 LEARNING APPS: A STUDY ON HIGH-ACHIEVING Tanaka

STUDENTS Sofia Martinez
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LEARNING MODEL IN HIGHER EDUCATION SETTINGS

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
ADOPTING EDUCATION 4.0 PRINCIPLES IN MODERN
LANGUAGE TEACHING
Dr. Sofia Martinez
THE IMPACT OF SOCIAL SKILLS AND COMMUNICATION
TRAINING IN EARLY CHILDHOOD EDUCATION:
PATHWAYS TO FUTURE SUCCESS
Mei Lin, Nadia Ahmed
BUILDING INTERCULTURAL AWARENESS AMONG
DIVERSE STUDENT GROUPS IN ISRAELI HIGHER
EDUCATION Rachel Cohen,
David Levy
IMPROVING MATHEMATICAL ABILITIES IN CHILDREN .
WITH AUTISM USING THE PROJECT MIND FRAMEWORK: | Dr- James Carter, Maria
A PRELIMINARY STUDY: Gonzalez, Emma Wilson,
Michael Brown, Olivia
I~ N Davis
% E REDESIGNING CLASSROOM SPACES: A COLLABORATIVE
| E WORKSHOP WITH CHINESE DESIGN STUDENTS
< > P. J. Anderson,
2 © S. T. Nguyen,
- G
- n
% 5 ASSESSING THE EFFECTIVENESS OF THE VARK

Assoc. Prof. Dr. Emma
Harris,
Dr. Daniel White

BOOSTING STUDENT PARTICIPATION AND ACADEMIC
PERFORMANCE THROUGH INTERACTIVE DIGITAL TOOLS

Fatoumata Diallo

THE ROLE OF EDUCATIONAL MEDIA IN SHAPING THE
CREATIVE DEVELOPMENT OF CHILDREN: A CASE STUDY
ANALYSIS

Aiko Sato,
Li Chen

ADVANCING WRITING SKILLS THROUGH TARGETED
TEACHING METHODS: LESSONS FROM A SOUTHEAST
ASIAN PROGRAM:

K. Sato, J. Park, A.
Ochieng, S. Lee
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
IMPROVING LANGUAGE SKILLS AND CROSS-CULTURAL
AWARENESS: A PILOT INITIATIVE FOR UNIVERSITY Dr. Sofia M. Gonzalez,
STUDENTS FROM A TEACHER TRAINING COLLEGE IN Dr. Carlos A. Martinez,
ATEQUIZA, MEXICO Dr. Isabel T. Lopez
INVESTIGATING ACADEMIC STRESS LEVELS AMONG
UNIVERSITY STUDENTS WITH DYSLEXIA
Assis. Prof. Dr. Olivia
Carter
REVOLUTIONIZING MEDICAL TRAINING IN BRAZIL
THROUGH ADVANCED SIMULATION TECHNIQUES: KEY
FINDINGS AND RECOMMENDATIONS
Dr. Ana J. Santos
j -
3
] CURRICULUM REFORM IN CHILEAN UNIVERSITIES: A
o] O COMPREHENSIVE EXAMINATION OF POLICY CHANGES
z 8 i 4
o) S Dr. Camila R. Fernandez
3 o
f 5 USING CHILDREN'S ARTWORK TO GAIN INSIGHTS INTO
- - THEIR EXPERIENCES WITH EQUINE-ASSISTED THERAPY
-
< 2 Dr. Sophia Johnson
I D_
%)
3
< THE EFFECTS OF COMMERCIALIZATION ON HIGHER
EDUCATION: SHIFTING FOCUS IN TEACHING AND
LEARNING PRIORITIES Emma Thompson,
Prof.Dr. Michael Richards
THE ROLE OF COLLABORATIVE WORK ENVIRONMENTS
IN SHAPING MIDDLE SCHOOL TEACHERS' PRACTICES
Olivia Carter
EVALUATING THE USE OF CHATBOTS IN UNIVERSITY
EDUCATION: FINDINGS FROM AN INITIAL PILOT STUDY
John Smith, L. Williams
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7 Mart/ March 7, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
PHILOSOPHICAL HERMENEUTICS AND ITS IMPACT ON
JUDICIAL IMPARTIALITY IN BRAZIL Gabriel M. Costa, Sofia P.
Fernandes
A COMPARATIVE STUDY OF SPIRITUAL IMPACTS ON
ARCHITECTURAL DESIGN: ISLAMIC AND GOTHIC
TRADITIONS
R. Almeida, Y. Chen
EXAMINING THE RELATIONSHIP BETWEEN RELIGION
AND DEVELOPMENT: A FOCUS ON ISLAMIC
PERSPECTIVES Leila Marais, Haruto
Nakamura
- BRIDGING ANCIENT WISDOM AND MODERN SOCIETY:
(o2} © X LESSONS FROM SUFI AND ISLAMIC PHILOSOPHY : L
= = g Dr. Sofia Oliveira
O S Dr. Hiroshi Tanaka
| =+
< Oz
2 g 3 RECONCILING EFFICIENCY AND COMPASSION IN OPEN
1 o .= KNOWLEDGE SYSTEMS: AN EDUCATIONAL APPROACH .
- wT Fatima Bakare, Hoang
< = Nguyen, Nurul Hasanah,
I S Na) Kwame Asante, Li Jianyu

THE DEVELOPMENT OF DEMOCRATIC PRINCIPLES IN
PAKISTAN: ISLAMIC THOUGHT AND COMPARATIVE
POLITICAL THEORY

. Dr. Ali Malik

THE INFLUENCE OF RELIGIOUS AND MORAL VALUES ON
NATIONAL SECURITY: INSIGHTS FROM KAZAKHSTAN

A. K. Nurzhanov, B. T.
Serikbayev, C. A.
Tulegenov, D. S. Askarova,
E. M. Kenzhebekov

CRITICAL ANALYSIS OF SERVANT LEADERSHIP: A
REVIEW OF EXISTING LITERATURE

Aisha Diallo, Mohamed
Kone, Kenji Suzuki
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
UNVEILING SYMBOLISM IN HINDU TEMPLE ]
ARCHITECTURE: A PHILOSOPHICAL PERSPECTIVE Ali Hassan
Aisha Khan
INTEGRATING ETHICAL FRAMEWORKS: A COMPARATIVE
STUDY OF ASIAN AND AFRICAN PERSPECTIVES ON _
BUSINESS ETHICS Fatima Ahmed
Nurzhan Bekov
INNOVATIONS IN OPEN SCIENCE: TRANSFORMING
RESEARCH PARADIGMS )
PHD Student Zainab Abbas
Dr. Aibek Toktogulov
o 2 REEVALUATING CONSTRUCTIVIST PARADIGMS: AN
S = EXISTENTIAL AND PHENOMENOLOGICAL PERSPECTIVE Dr. Ahmed Al-Mansoori
=z (@)
®) e
- S
<
n : RECONSTRUCTING SELF THROUGH TEMPORAL
i g DYNAMICS: ANALYZING ZHAO TAO'S ROLE IN JIA Gulnara Iskakova
Z:' Z ZHANGKE’S CINEMATIC UNIVERSE) Asim Raza
P
T a
ENHANCING CONSTRUCTION EFFICIENCY: A STUDY ON
THE ADOPTION OF LEAN PRACTICES Karim Nurpeisov
Aisha Malik
ANALYZING AESTHETIC DIMENSIONS IN MUSEUM
ARCHITECTURE Rana Ahmed
Aizhan Dr.
Abdyrakhmanova
INTEGRATING PHILOSOPHICAL PERSPECTIVES INTO _ ]
INTERDISCIPLINARY PHYSICAL EDUCATION PROGRAMS | Assis. Prof. Dr. Amina
Khamis
Dr. Jibril Adamu
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
THE INFLUENCE OF CULTURAL PHILOSOPHY ON
. INDIVIDUAL IDENTITY IN TURKIC TRADITIONS Prof.Dr. M. Adebayo
TRADITIONAL EASTERN PRACTICES IN CONTEMPORARY
SUSTAINABLE ARCHITECTURE
L. Tanaka
2 N. Ndungu
EXPLORING POSTMODERN TRAGI-COMEDY: AN
ANALYSIS OF TOM STOPPARD'S 'ROSENCRANTZ AND
GUILDENSTERN ARE DEAD' Mei-Ling Chen
3 Dr. Carlos Silva
o 5 Ei;ARghgTOAFNISLAM IN SHAPING CULTURAL VALUES IN Kofi Agyeman
— = Amina El-Omari
zZ = 4
O je; Assoc. Prof .Fatoumata
21 S Diallo
n : ARTISTIC RESPONSES TO CLIMATE CRISIS: EXPLORING
: 8 INNOVATIVE APPROACHES TO SUSTAINABLE FUTURES )
O b 5 THROUGH INTERDISCIPLINARY ART PRACTICE Amina Bello
< . Mikhail Ndumba
I j -
o
UNVEILING DARKNESS: EXPLORING EXISTENTIAL
THEMES AND MUSICAL NARRATIVES IN "TRUE
6 DETECTIVE" Assis. Prof. Dr. Aiko
Tanaka
RETHINKING ABSENCE: THE ROLE OF SILENCE AND
PAUSE IN SAMUEL BECKETT’S WAITING FOR GODOT
7 Jun-Ho Kim
Meilin Xu
ADVANCEMENTS IN CONSTRAINT MANAGEMENT
THEORY: A COMPREHENSIVE REVIEW Mei-Ling Chen
8 Hiroshi Takahashi
Samuel Nkrumah
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
TESTING THE ENVIRONMENTAL PHILLIPS CURVE Esma ERDOGAN
HYPOTHESIS in TURKIYE Miige MANGA
THE LINKAGES BETWEEN ENVIRONMENTAL POLLUTION, | oo o0
HUMAN CAPITAL and GLOBALIZATION: A STUDY ON uge L
Esma ERDOGAN
TURKIYE
HANEHALKI TUKETIMI, ENFLASYON VE EKONOMIK Dr. Ogr. Uyesi Serhat
BUYUME ILISKiS: GLOBAL KANITLAR ALPAGUT
M
o
=
=
— E: THE RELATIONSHIP BETWEEN CORRUPTION CONTROL
% = AND ECONOMIC GROWTH: AN ANALYSIS BY INCOME Asst. Prof. Dr. Fatih AKIN
- 2 GROUPS
< =
%) =
L -
4 i UNEMPLOYMENT AND JOB SEARCH PROCESSES IN Dr. &ar. Uvesi Gilferah
2' S5 TURKIYE: OCCUPATIONAL GROUPS, JOB SEARCH EﬁTng&%SN utiera
I g CHANNELS AND LABOR FORCE PARTICIPATION Dr. Tugba KONUK
20 DYNAMICS Sue
:Q
=
a
YOUTH UNEMPLOYMENT IN LABOR MARKETS: CAUSES, | Dr. Ogr. Uyesi Giilferah
CONSEQUENCES AND SOLUTION STRATEGIES ERTURKMEN
UNEMPLOYMENT HYSTERESIS IN CENTRAL AND
EASTERN EUROPEAN COUNTRIES: EVIDENCE FROM .
FOURIER UNIT ROOT TESTS WITH SHARP AND SMOOTH | D Ayse Nur SAHINLER
BREAKS
THE IMPACT OF REMITTANCES ON DOMESTIC SAVINGS: | Dr. Ogr. Uyesi Hiiseyin
EVIDENCE FROM TURKIYE CELIK
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 NOROBILIM VE ISTIHBARAT: GELECEGIN OPERASYONEL gﬂ"%gﬁ’éﬁ?&g ICER
TEKNIKLERI :
2 REASONS FOR RELIGIOUS THEMED TERRORISM }l;rionEEr. RAMAZAN
DIGITAL DISINFORMATION AND INTERNATIONAL Dr. Osretim Uvesi Giil Seda
3 RELATIONS: THE 2024 US PRESIDENTIAL ELECTIONS AND AéE]gTNCE yestbu
THE DIMENSIONS OF POLITICAL MANIPULATION
CIKARLARIN AYRISMASI MI, MEDENIYETLERIN ;
~ 4 CATISMASI MI ? Dr. Seda G6zde TOKATLI
=
; ) 5 GOG KRiZi VE MULTECI SORUNUNUN INSANI BOYUTTA Dr. Seda Gozde TOKATLI
Z, ANALIZI
o <
- N
g <
g = 6 REALISATION OF A BOLD DREAM AT GUNPOINT : Yiiksek Lisans Ogrencisi,
:Il é UNDERGROUND JEWISH ORGANIZATIONS [REM TABIRLIOGLU
< v
T (=)
h—: "
e 7 EUROPEAN ARMY: A BELATED NECESSITY? Ars. Gor., Ozgiir YILMAZ
A
ANALYSING THE AFGHAN PEACE PROCESS IN THE o
8 FRAMEWORK OF RIPENESS THEORY Ars. Gor., Ozgiir YILMAZ
9 INGILIZ OKULU PERSPEKTIFINDEN ULUSLARARAS]I Dog.Dr. ABDULLAH
SISTEM, ULUSLARARASI TOPLUM VE DUNYA TOPLUMU TORUN
10 SOGUK SAVAS DONEMINDE TURKIYE’NIN COK YONLU Dog Dr. ABDULLAH
DIS POLITIKAYA GECISINI ETKILEYEN FAKTORLER TORUN
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ADMINISTRATIVE FUNCTIONS OF THE PROVINCIAL 5“'_@"22”1' Mehmet
COUNCIL AND ITS CONTRIBUTION TO LOCAL R
GOVERNMENTS Prof. Dr. Erhan GUMUS
Prof. Dr. Ahmet TUNC
IDARI ISLEM KURAMINDA YOKLUK AHMET KEMAL KANAT
3
™ O . L I . i Av. Furkan CAPOGLU
= TURK KfAVMU YONETIMINDE YONETIM PSIKOLOJISININ 9
o) 2 ETKINLIG Psk. Mustafa BIYIKOGLU
- <
< o
2 g
- =< -
| ; Av. Furkan CAPOGLU
% = TARIHTEN GUNUMUZE YONETIM PSIKOLOJISI Psk. Mustafa BIYIKOGLU
>
<
Dr. Ogr. Uyesi Tlhan BILICT
Kimlik ve Ideoloji Seriiveninde Milli Tiirk Talebe Birligi Sena YILDIRIM
Siyasal Siddet, Mesrulastirma ve 1970’ler Tiirkiye’sinden Dr. Ogr. Uyesi ilhan BILICI
Yansimalar Mustafa Kemal ENTERILI
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Meeting ID: 885 7151 8350 Passcode: 202224

1st International Conference on Public Administration, Politics and Local Government

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

9

HALL / SALON 4
Ogr. Gor. Umit TOPCUOGLU

THE DEMOCRATIC CRISIS CAUSED BY MIGRATION
MOBILITY IN ACCESS TO PUBLIC SERVICES IN THE CITY

Lisans Ogrencisi, Zehra
DURUKAN

Arastirma Gorevlisi,
Mustafa Gokberk ERTAN

Tiirkiye’de Acil Saglik Hizmetlerinin Tarihgesi ve Gelisimi: Diinya
ile Kiyaslama

Ogr. Gor. Umit
TOPCUOGLU

Afet Egitiminin Toplumsal Faydalari

Ogr. Gor. Umit
TOPCUOGLU

BEHAVIOR-FOCUSED ENERGY EFFICIENCY FOR
SUSTAINABLE CITIES: THE SOCIAL DIMENSION OF
URBAN TRANSFORMATION

Doktora Ogrencisi, Melike
CICEK

KENT PARKLARININ KENTSEL FIRSAT ESITSIZLIGi
ACISINDAN DEGERLENDIRILMESI: ERZINCAN ORNEGI

Dr. UGUR GULCU
Dog. Dr. AHMET YAZAR
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Izmir
Meeting ID: 885 7151 8350 Passcode: 202224
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
EXAMINING ROUGH IDEALS AND gsygfaﬁifn%%fl
A SURVEY ON EXISTENCE OF LOCAL ROUGH IDEALS Prof. Dr. A. Fatih OZCAN
Asst. Prof. Dr. CAGLA
KINEMATICAL APPROACH TO HELICAL TYPE CURVES RAMIS ILGUZ
ESRA ORMAN
Asst. Prof. Dr. CAGLA
AN ALGORITHM FOR THE RECTIFYING CURVES RAMIS ILGUZ
MUSTAFA VARILCI
ANALYSIS OF SOLVING AND APPLICATIONS OF
SINGULARLY Dr, ZELAL TEMEL
= PERTURBED PROBLEMS
-4
Lo =
z =
3 g PARA-SASAKIAN MANIFOLDS ADMITTING CONFORMAL Z?EEDIE'E%EHMET
5) ’% RICCI SOLITONS Dog. Dr. TUGBA MERT
i =
- ™
< (=) )
I < THE LINEARITY OF THE RELATIONSHIP BETWEEN Yﬁkselg Lisans. Ogrencisi,
5 MATHEMATICS AND Biisra OZCELIK
ART: AN INTERDISCIPLINARY APPROACH Dog. Dr. Ezgi TOKDIL
. Dr. Ogr. Uyesi Merve
Uniqueness Theorem For Inverse Nodal Problem ARSLANTAS
Master’s student, HABIBE
RANA KASDAS
GRAY MAP IN THE RING Asist. Prof. Dr. MUSTAFA
OZKAN
Asist. Prof. Dr. MUSTAFA
FORMATION OF A 32-ELEMENT RING WITH COEFFICIENTS | OZKAN
IN AND CYCLIC CODES OVER THE RING Master’s student, HABIBE
RANA KASDAS

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

ICSAS
1st INTERNATIONAL CONFERENCE ON
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

9

HALL / SALON 6
Assoc. Prof. Dr. TUBA NUR OLGUN

AN EVALUATION OF THE CONSERVATION-TOURISM
RELATIONSHIP IN THE
CONTEXT OF TUNCELI/PERTEK CASTLE

Assoc. Prof. Dr. TUBA
NUR OLGUN

THE FICTIONAL BALANCE BETWEEN LEED
CERTIFICATION SYSTEM AND LANDSCAPE
ARCHITECTURE

Asist.Prof. Dr., Makbulenur
ONUR

Research Assistant, Dr.,
Demet Ulku GULPINAR
SEKBAN

LEED SCORECARD ANALYSIS FROM A LANDSCAPE
ARCHITECTURE PERSPECTIVE

Asist.Prof. Dr., Makbulenur
ONUR

Research Assistant, Dr.,
Demet Ulku GULPINAR
SEKBAN

EFFECTIVE WEED MANAGEMENT AND SUSTAINABILITY
IN LANDSCAPES

Research Assistant,
RIDVAN TiK

Assoc. Prof. Dr.,
RAMAZAN GURBUZ
Assoc. Prof. Dr.,, TUNCAY
KAYA

RENEWABLE ENERGY SOLUTIONS IN LANDSCAPING
‘AGROVOLTAIC
SYSTEMS AND THEIR POTENTIAL’

Research Assistant,
RIDVAN TiK

Assoc. Prof. Dr., TUNCAY
KAYA

ANALYZING THE SPATIAL STRUCTURE OF TRADITIONAL
RIZE HOUSES WITHIN THE SCOPE OF PROTECTION OF
RURAL ARCHITECTURAL HERITAGE

M. Arch. Sedanur BIRINCI
Prof. Dr. Cigdem Belgin
DIKMEN

EVALUATION OF TRADITIONAL RURAL HOUSES IN RiZE
WITHIN THE SCOPE OF SUSTAINABILITY

M. Arch. Sedanur BIRINCI
Prof. Dr. Cigdem Belgin
DIKMEN
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Izmir
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7 Mart/ March 7, 2025/ 15:00 — 17:00 Time zone in Turkey (GMT+3)

GUILT AND PARENTAL SELF-EFFICACY

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
OKUL ONCESI OGRETMEN ADAYLARININ BAKIS Osretim Gorevlisi. Betiil
1 ACISINDAN OKUL ONCESI EGITIM SINIFLARINDA SINIF Kgbra SAHIN YONCA
YONETIMI u
OKUL ONCESI EGITIMDE GELISIME UYGUN Oretim Gorevlisi. Betiil
2 UYGULAMALAR: OKUL ONCEST OGRETMEN Kﬁb‘;a S A}‘I’&VYBN(‘; A
ADAYLARININ GORUSLERI
Okul Oncesi Ogretmeni,
3 FARKLI YAS GRUBUNDAN COCUKLARIN AYNI SINIFTA Mizgin AYKUT
EGITIM ALMALARINA iLiSKiN EBEVEYN GORUSLERI Prof. Dr., ikbal Tuba
SAHIN SAK
< EFFECT OF PROSOCIAL BEHAVIOR PSYCHOEDUCATION
&) 4 PROGRAM ON PROBLEM BEHAVIORS AND SELF- Dr., Burcu BAGCI CETIN
% REGULATION SKILLS OF 5-6-YEAR-OLD CHILDREN
>
Z Dog. Dr. Dervise AMCA
E 5 OKUL ONCESI DONEM COCUKLARIN COCUK HAKLARINA | TOKLU
< YONELIK GORUSLERININ DEGERLENDIRILMESI Prof. Dr. Filiz ERBAY
™~ “r Prof. Dr. Umut AKCIL
z g
9 -g Yiiksek Lisans Ogrencisi
% E 6 Investigation of the Relationship Between Adolescents’ Popularity gloidi)n; S{?a lzgilfj{UT
: ;E Perceptions and Their Interactions with Strangers on the Internet Prof. Dr. Soner CANKAYA
| =2}
T |z o Lo
I = EXAMINING THE RELATIONSHIP BETWEEN CHILD Kgbfz AK‘IS;E;?Zgre“C‘S‘
e ; DEVELOPMENT CANDIDATES® IDENTITY CONSTRUCTION | (3" " F07 0 W oo
S IN SOCIAL MEDIA AND THEIR PERSONAL Prc(’)‘ff' Dr Sgﬁzr CANKAYA
= RESPONSIBILITY LEVELS o
£
2
;5” INVESTIGATING THE REALATIONSHIP BETWEEN Yiiksek Lisans Ogrencisi
8 ARTIFICIAL INTELLIGENCE LEVELS AND ARTIFICIAL Kiibra KELES
INTELLEIGENCE ANXIETY OF PRESCHOOL TEACHER Dog. Dr. Yasar BARUT
CANDIDATES Prof. Dr. Soner CANKAYA
Yiiksek Lisans Ogrencisi
THE RELATIONSHIP BETWEEN THE DIGITAL AWARENESS | p = ASLANTAS
9 OF MOTHERS WITH CHILDREN AGED 3-6 AND THE Dog. Dr. Yasar BARUT
PSYCHOSOCIAL BEHAVIOR OF THE CHILD Prof. Dr. Soner CANKAYA
Yiiksek Lisans Ogrencisi
10 THE RELATIONSHIP BETWEEN MATERNAL EMPLOYMENT | Saime Nur Tomrukeu

Dog. Dr. Yagar BARUT
Prof. Dr. Soner CANKAYA
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 8

-

Doc. Dr. CAGLA GIRGIN BUYUKBAYRAKTAR
Ogr. Gor. Dr. EDA KOKLU BAYRAKCI

AN INVESTIGATION OF THE FACTORS AFFECTING THE
RESILIENCE OF PARENTS OF CHILDREN WITH SPECIAL
NEEDS

Esra Dereobali
Dog. Dr. Tiirkan Yilmaz
Irmak

REFLECTIONS OF ROMANTIC RELATIONSHIP BELIEFS
AND MARITAL ROLE EXPECTATIONS ON LIFE
SATISFACTION

Dog. Dr. CAGLA GIRGIN
BUYUKBAYRAKTAR
Opr. Gor. Dr. EDA
KOKLU BAYRAKCI

EXAMINING THE RELATIONSHIPS BETWEEN
PERFECTIONISM IN ROMANTIC RELATIONSHIPS,
IRRATIONAL BELIEFS IN ROMANTIC RELATIONSHIPS,
PSYCHOLOGICAL WELL-BEING AND MARITAL
ADJUSTMENT

BERRAK ERSAN ALP
Assoc. Prof. FULYA
TURK

[LISKIDE KARAR VERME BECERISININ DEMOGRAFIK
DEGISKENLER ACISINDAN INCELENMESI

BEGUM UYGUR
DOC. DR. SEHER MERVE
ERUS

ILISKi DOYUMUNUN CESITLI DEMOGRAFIK
DEGISKENLER ACISINDAN iNCELENMES]

BURCIN HAZAL AGCA
DOC. DR. SEHER MERVE
ERUS
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Izmir
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ANALYZING SUCCESS FACTORS OF PLAY-BASED Avlin Yilmaz
INTERVENTION PROGRAMS FOR CHILDREN WITH Aimet K Yllzil
DIFFERENT ABILITIES IN TURKEY: A COMPARATIVE Dr. O3 U . ;’
EVALUATION T Dgr Lyest ceynep
Sahin
THE SOCIAL DYNAMICS OF PANDEMICS: A CLINICAL
SOCIOLOGICAL ANALYSIS OF PRECAUTIONS AND RIsks | D Musa Karabulut
Mustafa Eryilmaz
>
£
1S
o < TEACHING STRATEGIES AND PREJUDICE TOWARD Miicahit Yasar,
= 2 IMMIGRANT AND DISABLED STUDENTS Dr. Ogr. Gor. Niyazi
@] @ Giindogan
- °
< 8
< o
= O
-
. STUDENTS’ ATTITUDES TOWARD SEEKING ~- N .
- 5 Dr. Ogr. Gor. Nihat Kili
o g 2
% E PSYCHOLOGICAL HELP YL. Ogr. Nihat Firat
S
3 AN EXPLORATION OF THE QUALITY OF PRIMARY
< CAREGIVING RELATIONSHIPS BETWEEN ADOLESCENTS
ORPHANED THROUGH AIDS AND THEIR Dr. Selin Demir
GRANDMOTHERS, BASED ON THE NARRATIVES OF Dr. fsmail Kar. }’1 n
STAKEHOLDERS - smatt Raraha
CHILD ABUSE: EMOTIONAL, PHYSICAL, NEGLECT,
SEXUAL AND THE PSYCHOLOGICAL EFFECTS: A CASE Assoc. Prof. Ololade M.
SCENARIO IN LAGOS STATE, NIGERIA Aminu
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1st INTERNATIONAL CONFERENCE ON FINANCE and BANKING
ICSAS

2nd INTERNATIONAL CONFERENCE ON BUSINESS MANAGEMENT
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
Michael Johnson,
EXPERT SOLUTIONS TO AFFORDABLE HOUSING FINANCE
CHALLENGES IN DEVELOPING ECONOMIES Assis. Prof. Dr. Sarah L.
Thompson
THE IMPACT OF DIGITAL INCLUSIVE FINANCE ON THE Dr. Li Zhang,
HIGH-QUALITY DEVELOPMENT OF CHINA'S EXPORT
TRADE Dr. Ming Chen
ETHEREUM-BASED SMART CONTRACTS FOR TRADE AND
Assoc. Prof. Dr. John Carter
FINANCE
John A. Thompson
'c FINANCING-SCHEDULING OPTIMIZATION FOR Michael B. Harris
g CONSTRUCTION PROJECTS USING GENETIC ALGORITHMS ’
- S Laura D. Evans
= hd
o) g
- ‘N FACTORS DETERMINING WOMEN EMPOWERMENT
% < THROUGH MICROFINANCE: AN EMPIRICAL STUDY IN SRI A. Perera, S. T. Fernando
~ = LANKA
2 )
- u—
< e
T D‘ MARKET ACCEPTANCE OF A MURABAHA-BASED
% FINANCE STRUCTURE WITHIN A SOCIAL NETWORK OF Assis. Prof. Dr. Azita
2 NON-ISLAMIC SMALL AND MEDIUM ENTERPRISE Rahmani
OWNERS IN AFRICAN PROCUREMENT
Triangle Challenges of Sustainability at the University Level within
the Framework of a Knowledge-Driven Economy and Society Dr. Petr Novak
STATISTICAL ANALYSIS OF THE IMPACT OF MARITIME
TRANSPORT GROSS DOMESTIC PRODUCT ON NIGERIA’S A. T. Johnson, M. L.
ECONOMY Adebayo
THE IMPACT OF JOB-RELATED EMOTIONS ON JOB-
RELATED HAPPINESS AMONG FRONTLINE EMPLOYEES IN | John A. Thompson,
FINANCIAL FIRMS Sarah L. Bennett
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CONCEPTUAL APPROACH FOR FLEXIBLE BUSINESS Dr. Hannelore Peeters
PROCESS MODELING Prof. Dr. Alain Vermeulen
Pejman Hosseinioun,
ORGANIZATIONAL DECISION MAKING BASED ON Dr. Rose Shayeghi,
BUSINESS INTELLIGENCE Assoc. Prof. Dr. Ghasem
Ghorbani Rostam
£ ON CULTIVATING INTERDISCIPLINARY BUSINESS Aylar Myradova,
Lol
2 INTERPRETING TALENTS BASED ON MARKET DEMAND Serdar Berdimuhamedov
ad
'S
]
o 5 Fatih Yenilme
z 2 BUSINESS BUYERS’ EXPECTATIONS IN BUYER-SELLER : fimez,
9 O ENCOUNTERS Dr. Ogr. Uyesi Sude Biger
< g
9] 7]
-~ ©
- = : Phd imran Giiner
1 (@) SOA EMBEDDED IN BPM: A HIGH-LEVEL VIEW OF THE
< — OBJECT-ORIENTED PARADIGM
I )
Y—
o
1
D- .
I3 A SPECIFICATION-BASED APPROACH FOR RETRIEVAL OF Y1. Ogrencisi Adnan Akgay
2 REUSABLE BUSINESS COMPONENTS FOR SOFTWARE ,
< REUSE Dr. Abdullah Aydin Hisar
IDENTIFYING BUSINESS INCUBATORS BASED ON THEIR
REAL ACTIVITIES: EVIDENCE FROM CHINA .
Dr. Ping Deng,
Assis. Prof. Dr. Wentao Yu
PROCESS-BASED BUSINESS TRANSFORMATION THROUGH | Sinnakkrishnan Perumal,
SERVICES COMPUTING Dr. Nitish Pandey
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Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
POLITICAL FINANCE IN AFRICA: A CASE STUDY OF John A. Smith, Emily R.
ETHIOPIA Johnson
THE ASSESSMENT OF LOW-CARBON ECONOMY IN Michael Thompson, Sarah
JIANGSU, CHINA Lee
DEVELOPMENT STRATEGY AND TREND ANALYSIS IN THE
INFORMATION ECONOMY:: INSIGHTS FROM GLOBAL Farid Memmadov. Levla
EXPERIENCES APPLIED TO AZERBAIJAN .. &Y
Hiiseynova, Elnur Qasimov
. = ENHANCING INTELLECTUAL CAPITAL TO FOSTER
= 2 INNOVATION, ENTREPRENEURSHIP, AND SUSTAIN THE Dr. Baatar Enkhbayar
@) 2 KNOWLEDGE ECONOMY
3 |z
% pu
: % SUFFICIENCY ECONOMY: A CONTRIBUTION TO
- & ECONOMIC DEVELOPMENT Assoc. Prof. Dr. Ayesha
< < Khalid
I a

UTILITY ANALYSIS OF APl ECONOMY BASED ON MULTI-
SIDED PLATFORM MARKETS MODEL

Dr. Claire Moreau

A BALANCED SCORECARD APPROACH FOR EVALUATING
STRATEGIC ALIGNMENT OF NATIONAL R&D PROGRAMS
IN CREATIVE ECONOMY POLICY

Aylin Sliyeva, Farid
Mammodov, Leyla
Hiiseynova, Elnur Qasimov,
Zohra Rzayeva

CHALLENGES AND OPPORTUNITIES FOR PROMOTING
CIRCULAR ECONOMY IN THE CONSTRUCTION SECTOR

I. Petrov, A. Ivanova, D.
Sokolov, K. Volkov
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HALL / SALON 4
Assis. Prof. Dr. Dupont Vandenberghe

DEVELOPING INTELLECTUAL CAPITAL TO ADVANCE
INNOVATION AND ENTREPRENEURIAL CAPACITY AND
SUSTAIN KNOWLEDGE ECONOMY

Hamid Alalwany,
Nabeel A. Koshak
Mohammad K. Ibrahim

TERRITORIES' CHALLENGES AND OPPORTUNITIES TO
PROMOTE CIRCULAR ECONOMY IN THE BUILDING
SECTOR

Cem Giiven,

Dr. Ogr. Uyesi Beyhan
Yigit,

YL. Ogrencisi. Cumhur
Ahmedova

BANKING CRISIS AND ECONOMIC EFFECTS OF THE

Chinedu Okafor,

BANKING CRISIS IN NIGERIA Amina Bello,

Musa Ahmed
TRIANGLE ISSUES OF SUSTAINABILITY AT THE Fariz Alivev
UNIVERSITY LEVEL WITHIN THE CONTEXT OF THE ASSOC P?lof YDr Nigar
KNOWLEDGE ECONOMY AND SOCIETY Mamn'1ad0v.a - Nig

STATISTICAL ANALYSIS OF THE IMPACT OF MARITIME
TRANSPORT GROSS DOMESTIC PRODUCT ON BELGIUM’S
ECONOMY

Assis. Prof. Dr. Dupont

Vandenberghe
A REVIEW ON THE OUTLOOK OF THE CIRCULAR M. Schneider
ECONOMY IN THE AUTOMOTIVE INDUSTRY ' '

L. Weber
THE ROLE OF MULTINATIONAL ENTERPRISES'
INVESTMENTS IN ECONOMIC DEVELOPMENT: A CASE M. Kowalski,
STUDY OF POLAND J. Nowak
ANALYZING THE POTENTIAL OF JOB CREATION BY M. K. Schmidt
TAKING THE FIRST STEP TOWARDS CIRCULAR L. Fi.scher '
ECONOMY: CASE STUDY OF BRAZIL ’ !

P. M. Thomas
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ETHICAL CHALLENGES IN ANTI-DOPING POLICIES: A
COMPARATIVE ANALYSIS OF TURKEY AND
1 INTERNATIONAL STANDARDS Aisha Rahman

MORPHOLOGICAL DIFFERENCES AMONG FEMALE
SPRINTERS IN NIGERIA

Chinwe Okafor, Ibrahim

2 Adamu, Fatima Suleiman
LONG-TERM PHYSICAL TRAINING AND ITS INFLUENCE
ON SKELETAL DEVELOPMENT IN SOUTH AFRICAN
3 WOMEN Nomvula Dlamini,

Thabo Maseko

EXAMINING THE RELATIONSHIP BETWEEN PHYSICAL

ACTIVITY, DIET, AND COGNITIVE AGILITY .
4 Ravi Prakash,

Dr. Priya Natarajan

PROMOTING COMMUNITY HEALTH THROUGH SPORTS: A
HOLISTIC STRATEGY
Dr. Carlos Mendes,

5 Prof. Mariana Costa, Sofia
Oliveira

HALL / SALON 5
Dr. Carlos Mendes,

IMPROVING STUDENT PARTICIPATION IN SWIMMING
LESSONS: THE ROLE OF STRUCTURED TEACHING

6 MODELS Gabriela Fernandez

Prof. Mariana Costa, Sofia Oliveira

THE INFLUENCE OF ATHLETE SATISFACTION ON TEAM
PERFORMANCE: A CASE STUDY FROM CAIRO

UNIVERSITY Omar El-Sayed, Hanaa
7
Mahmoud
THE EFFECTS OF LONGITUDINAL FITNESS TRAINING ON
BODY COMPOSITION IN EASTERN EUROPEAN
8 ADOLESCENT BOYS Dmitry Ivanov,

Aneta Kovacs
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HALL / SALON 6
Assoc. Prof. Dr. Ricardo M. Vasquez

EXPLORING PHYSICAL ACTIVITY BEHAVIOR CHANGE,
MOTIVATION, AND PERCEIVED BARRIERS AMONG
MEDICAL STUDENTS IN TANZANIA

Dr. Amani Kibwana, Fatima
Njoroge

THE ROLE OF CREATIVE HOBBIES IN MENTAL WELL-
BEING AMONG NURSING STUDENTS: A STATISTICAL
ANALYSIS

Researcher Sofia Mendes

CLINICAL TRAINING EXPERIENCES IN PEDIATRIC
WARDS: PERSPECTIVES FROM NURSING STUDENTS

Beatriz Tavares,
Joao Henrique Costa

EFFECTS OF MINDFULNESS TRAINING ON STRESS
MANAGEMENT AMONG FIRST-YEAR NURSING STUDENTS

Dr. Ahmed Oumar

DETECTION OF LEGIONELLA PNEUMOPHILA IN HOSPITAL
WATER SYSTEMS IN LAGOS, NIGERIA USING PCR
METHODS

Daniel C. Adebayo,
Zhang Wei, Farid Al-Rashid

IDENTIFYING COVID-19 STRAINS THROUGH BLOOD
BIOMARKER ANALYSIS IN ATHLETES

Assoc. Prof. Dr. Ricardo M.
Vasquez

PHYSICAL AND METABOLIC CHARACTERISTICS OF ELITE
KENYAN LONG-DISTANCE RUNNERS: A PERFORMANCE
STUDY

Leonardo J. Ferreira

INVESTIGATING THE EFFECTS OF COOL-WATER
IMMERSION ON POST-EXERCISE RECOVERY IN HUMID
CLIMATES

Samuel Chukwuma,
Laila Hussain, Xinyi Zhou
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FOSTERING PROFESSIONAL IDENTITY DEVELOPMENT IN
UNDERGRADUATE NURSING STUDENTS THROUGH Emma Njeri,
1 EXPERIENTIAL LEARNING Mohammad Faizan,

Thandiwe Moyo

ASSESSING DIGITAL HEALTH LITERACY AMONG
NURSING STUDENTS: A CASE STUDY FROM UNIVERSITY
OF LUSAKA Kwame Boateng,

2 Assoc. Prof. Dr. Amina
Chikondi

PROMOTING PROBLEM-SOLVING AND ADAPTABILITY
SKILLS IN NURSING EDUCATION THROUGH CASE-BASED

, LEARNING Gabriela Rocha,

Carlos Mendes

=
S
x TRADITIONAL HEALING PRACTICES AND MODERN PAIN
~ 6 MANAGEMENT: IMPLICATIONS FOR PALLIATIVE CARE
zZ © 4 Fatima Diallo
O c
| é
g <
2 o THE IMPACT OF SIMULATION-BASED LEARNING ON
_ e CLINICAL DECISION-MAKING AMONG NURSING
| w STUDENTS S. Rahman,
5
< o J. Wang
I o
S
I INTEGRATING ARTIFICIAL INTELLIGENCE INTO NURSING
< EDUCATION: CHALLENGES AND OPPORTUNITIES
6 Assoc. Prof. Dr. Benjamin
Okafor
DEVELOPING MOBILE APPLICATIONS FOR CLINICAL
TRAINING IN NURSING: INSIGHTS FROM EDUCATORS
7 Zhang Min,
Halima Yusuf
UTILIZING COMPETENCY-BASED ASSESSMENTS IN
MEDICAL-SURGICAL NURSING EDUCATION: A Sophia Ch
COMPARATIVE ANALYSIS 0phia Lhen,
8 Jin Ho Park,
Hassan Idris
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

THE ROLE OF CLINICAL PRECEPTORS IN SHAPING

UNDERGRADUATE NURSING CURRICULUM .
1 Ayla Pereira,

Kofi Mensah

THE IMPACT OF MIDWIFERY EDUCATION ON CLINICAL | ASSiS: Prof. Dr. Sara Tan,

2 OUTCOMES Dr. James Lee

EFFECTS OF NURSING SERVICES ON THE PHYSICAL
WELL-BEING AND BEHAVIORAL PATTERNS OF FEMALE

INMATES IN PRISONS Elena Rodrigues,
3 Fatoumata Diop,
Wang Li
TRAITS OF SUCCESSFUL NURSE LEADERSHIP: INSIGHTS
FROM WARD NURSES IN SYRIA .
4 Assist. Prof. Dr. Ahmed Al-
Mousa

MIDWIFERY AND ITS CONTRIBUTION TO SAFE
DELIVERIES IN DEVELOPING COUNTRIES Lina Zeyad,

Khaled Al-Salem

IMPROVING NUTRITIONAL CARE FOR PEDIATRIC
CANCER PATIENTS: NURSING INTERVENTIONS

6 Dr. Laura Oliveira,
Dr. lbrahim Ahmed

HALL / SALON 8
Assist. Prof. Dr. Ahmed Al-Mousa

IMPACT OF PEER SUPPORT ON PROBLEM-SOLVING
SKILLS IN NURSING STUDENTS

7 Dr. Ahmed Jibril,
Prof. Dr. Mei Zhang

EVALUATING NURSING COMPETENCIES IN CLINICAL
ENVIRONMENTS: A STUDY OF CAMBODIAN NURSES
8 Sokha Chea,
Nadia Sulaiman
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HALL / SALON 9
Assoc. Prof. Dr. Eduardo Silva

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
THE PRACTICAL DELIVERY ROOM EXPERIENCE OF
NURSING STUDENTS AT DHOFAR UNIVERSITY . .
Aisha Al-Harthi,

Dr.Salim Al-Balushi

RESILIENCE EVALUATION AMONG PATIENTS WITH
CHRONIC KIDNEY DISEASE UNDERGOING DIALYSIS
TREATMENT

Joana M. Costa,
Ricardo Silva,
Helena Marques

PHYSICAL PROPERTIES AND RESISTANT STARCH
CONTENT IN RICE FLOUR AFTER A-AMYLASE
HYDROLYSIS

Carlos Almeida,
Mai Linh Nguyen,
Fouad Al-Khouri

MIDWIFERY IN URBAN VERSUS RURAL SETTINGS: A
COMPARATIVE STUDY

Phd. Candidate Nora
Ahmed,

Elias Al-Sabah

MIDWIFERY CARE IN HIGH-RISK PREGNANCIES: A
GLOBAL PERSPECTIVE

Dr. Maria Oliveira,

Assoc. Prof. Dr. Eduardo
Silva

THE ROLE OF MIDWIVES IN POSTPARTUM MENTAL
HEALTH SUPPORT

Emma Bennett,

Mark Turner

EXPLORING THE ROLE OF MIDWIVES IN BIRTH CONTROL
EDUCATION

Dr. Maryam Al-Khalifa,

Hana Al-Mansoori
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
KNOWLEDGE AND PERCEPTION OF MATERNAL HEALTH
CARE AMONG PREGNANT WOMEN IN PUBLIC HOSPITALS Carlos M. Fernandes,
IN MAPUTO, MOZAMBIQUE Lucia P. Andrade,
Isabel R. Tavares
CHALLENGES AND MOTIVATIONS IN ACCESSING Patricia T. Moyo,
IMMUNIZATION SERVICES AMONG REFUGEE Kwame K. Asante,
CAREGIVERS IN ZIMBABWE: A QUALITATIVE ANALYSIS Prof. Dr. Emmanuel N.
Nkrumah,
Dr. Joseph K. Kamau,
Alexandre D. Nsengiyumva
ENHANCING COLLABORATION IN PALLIATIVE CARE
PROVIDERS: INSIGHTS FROM BOTH URBAN AND RURAL Chinonso I. Okafor,
AREAS IN NIGERIA Yemi A. Olufemi,
; Ruth O. Alade,
o % Akinwale J. Balogun
—
z g
e Y EXPLORING THE IMPACT OF STRESS AND COPING
- NV STRATEGIES AMONG PATIENTS UNDERGOING .
S < HEMODIALYSIS IN KENYA Srace O. Kk,
¢ = r. Martin A. Nyambura
- 2
- o
< k4 EVALUATION OF EVIDENCE-BASED NURSING PRACTICES
T 5 IN PEDIATRIC DENTAL CARE IN PUBLIC HEALTH
SETTINGS Dr. Regina S. Osei,
Dr. Benjamin E. Okoro
ASSESSING THE IMPACT OF HIGH-FIDELITY SIMULATION
ON TEAMWORK AND COMMUNICATION AMONG Koffi J. Dufresne,
NURSING STUDENTS IN EAST AFRICA Zainab O. Ajayi,
S. Nambiro,
Dr. Sheila M. Nyongo
THE ROLE OF COMPLEMENTARY THERAPIES IN
PEDIATRIC ONCOLOGY TREATMENT: A STUDY ON THE
INTEGRATION OF YOGA
Dr. Solomon J. Okonkwo

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY




 LONFEREY,
AR 5,

ACADEY,
&
o
Pl

www.akademikongre.org

ICSAS

2nd International Conference on Psychological Counseling and Guidance

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

7 Mart/ March 7, 2025/ 15:30 — 17:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
SOCIO DEMOGRAPHIC CORRELATES OF POST-
TRAUMATIC STRESS DISORDER AMONG YOUTH Laurent Dupont
UNDERGOING DOMESTIC VIOLENCE IN EUROPEAN Sofia Hernaeldez’
CONTEXTS
SOCIOLOGY PERSPECTIVE ON EMOTIONAL
MALTREATMENT: RETROSPECTIVE CASE STUDY IN A Dr. Maria Gallo, Prof. Dr.
JAPANESE ELEMENTARY SCHOOL Luca Bianchi,
:: ~ E THE IMPACT OF ERIC TRANSFERENCE ON THE
> o % DURABILITY OF PSYCHOANALYTIC TREATMENT: AN Sara Romano,
o © foa) EXPLORATORY CASE STUDY Dr. Lukas Schmidt
2 | S8
= 3
s g3
- = 5‘ THE IMPACT OF THE BUILT ENVIRONMENT ON Elias Becker
:(I E X CHILDREN: ENVIRONMENTAL PERCEPTIONS OF Clara Femén,dez
T bS] DEPRIVED CHILDREN IN EUROPEAN SLUMS . >
fut Nia Thomsen
o
ASSOCIATION BETWEEN ADHD MEDICATION, CANNABIS, ;‘;ggCB‘;rr%‘}mE';"Maria De
NICOTINE USE, MENTAL DISTRESS, AND OTHER Luca ' T
PSYCHOACTIVE SUBSTANCES -
Anna Fischer,
Dr. Jeanette Nadeau
ADDRESSING GLOBAL TRAUMA: SOMATIC
INTERVENTIONS IN PTSD TREATMENT AND CLINICIAN Marie Dupont, Johannes
BURNOUT PREVENTION Fischer, Lucia Moretti
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

CORRELATION BETWEEN MEANING IN LIFE AND

Amina N’Diaye
ACADEMIC PERFORMANCE IN AFRICAN COLLEGE e,
1 Kwame Agyemang,
STUDENTS
Dr. Zola Moyo

A. M. Ndlovu, P. L.

IMPROVING DECISION SUPPORT FOR ORGAN Dlamini, T. O. Adeyemi, J.

2 TRANSPLANT C. Mbatha, S. S. Nkosi, B.
E. Chukwu
LOVE AND MONEY: SOCIETAL ATTITUDES TOWARD Kwame A. Asante
3 INCOME DISPARITIES IN AGE-GAP RELATIONSHIPS Ngozi O. Okafor

Tendai M. Chirwa

EFFECTS OF GRATITUDE PRACTICE ON RELATIONSHIP

SATISFACTION AND THE ROLE OF PERCEIVED Kwarme Mensah,

4 Amina Ndlovu,
N SUPERIORITY Temba Dube
- @)
Z 5* MINDFULNESS-BASED STRESS REDUCTION FOR
9 s ENHANCING SELF-ESTEEM AND WELL-BEING: THE Amina Diouf
< < 5 CRITICAL ROLE OF CONTINGENT SELF-ESTEEM IN Kwame Nkrﬁmah
n ° PREDICTING WELL-BEING COMPARED TO EXPLICIT SELF- .
- N ESTEEM Thandiwe Mbatha
-
} .
3 a
T SUICIDE WRONGFUL DEATH: STANDARD OF CARE
PROBLEMS INVOLVING THE INACCURATE DISCERNMENT | Jin Wei Li,
6 OF LETHAL RISK WHEN FOCUSING ON THE ELICITATION Yu Hang Zhang,
OF SUICIDE IDEATION Aiko Tanaka
EXPERIENCES AND IMPACT OF ATTACHMENT AMONG
WOMEN WITH INSECURE ATTACHMENT IN Nur Aisyah Sari,
7 COHABITATION: IMPLICATIONS FOR THERAPEUTIC Rina Puspitasari,
PRACTICE Andi Muhammad Haris
CULTURAL PRACTICES AS A COPING MEASURE FOR
8 WOMEN WHO TERMINATED A PREGNANCY IN Phd. Nina P. Wijaya
ADOLESCENCE: A QUALITATIVE STUDY Prof. Dr. Rina H. Putri
HELPING OTHERS AND YOUTH MENTAL HEALTH: A Ayesha Tanaka
9 QUALITATIVE STUDY EXPLORING PERSPECTIVES OF Rajiv Kumar '
YOUTH ENGAGING IN PROSOCIAL ACTIVITIES S g
Mei Ling Zhao
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COCUK SAGLIGI POLITIKALARI UZERINE YAPILAN Ars. Gor. Osman SAHMAN
1 CALISMALARIN Ars. Gér. Dr. Semih
VOSVIEWER ILE BIBLIYOMETRIK ANALIZi ISLICIK
. . Ogr. Gor. Dr. Emine
2 The Impact of Electronic Health Records on Nursing Management ERSOZLTI
3 Digitalization in Nursing Management: Technological Innovations Ogr. Gor. Dr. Emine
and Challenges ERSOZLU
o 4 Tiirkiye ve Diinya Genelinde Paramedik Egitimi ve Lisans Ogr. Gor. Umit
a Programlari TOPCUOGLU
=
— =
z (=]
3 < . e o Ogr. Gor. Umit
< E 5 TOPLUMDA ILKYARDIM EGITIMININ FAYDALARI TOPCUOGLU
& <
~
=
< =
I K Prof. Dr. Yunus Emre
280 6 SURDURULEBILIRLIK VE SURDURULEBILIR KALKINMA OZTURK
O Birgiil Sena ISIK
S
a
Prof.Dr. YUNUS EMRE
7 DIGITALIZATION and ITS EFFECTS ON REDUCING CARBON | OZTURK
FOOTPRINT Yiiksek Lisans Ogrencisi,
AYSE KEMER
8 COGRAFI BILGI SISTEMLERI (CBS) ILE 112 AMBULANS Dr. Ogr. Uyesi Ahmet Diiha
ROTALAMA VE ACIL MUDAHALE OPTIMIZASYONU KOC
9 SAGLIK BILISIMI KULLANARAK ACIL DURUM Dr. Ogr. Uyesi Ahmet Diiha
YONETIMINDE HATA AZALTMA STRATEJILERI KOC
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A BIBLIOGRAPHIC REVIEW OF POSTGRADUATE THESES Doktorant, MAHMUT
ON POST-TRAUMATIC STRESS DISORDER SAMI KOKTAS
ENSURING HEALTHY LIVES AND PROMOTING WELL-
BEING FOR ALL IN TURKEY: ALIGNING WITH THE 2030 ;EgglﬁR' OGUZHAN
AGENDA FOR SUSTAINABLE DEVELOPMENT
FROM EDUCATION TO EMPLOYMENT: EXPLORING PROF. DR. OGUZHAN
TURKEY’S PROGRESS TOWARD GENDER EQUALITY ZENGIN
zZ
O]
zZ
LIJ .
N N MEDICAL SOCIAL SERVICE PRACTICES FOR CANCER Asst. Prof., ihsan KUTLU
% <Z( PATIENTS AND THEIR Graduate student, Fatma
] T RELATIVES ONCOLOGICAL SOCIAL SERVICE Sude UZUN
< N
w )
= O]
|
3 O THE SOCIOLOGICAL ANALYSIS OF HONOR AND CUSTOM | | e SENTURK
< o KILLING IN DIZMAN
T &) TURKEY
L
@)
&
DARK TOURISM: SOCIOLOGICAL REFLECTIONS OF L
Doktora Ogrencisi Ayse
DEATH AND KOSE SIRIN
SUFFERING
ORMAN YANGINLARININ KIRSAL YAPIYA ETKILERI Doktor Ogretim Uyesi,
UZERINE SOSYOLOIJIK BiR DEGERLENDIRME UMMU BULUT KESKIN
UNIVERSITE-MEKAN iLiSKiSi BAGLAMINDA M e
UNIVERSITELERIN l?oktor“Ogretlm Uyesi, )
DONUSTURDUGU KIRSAL ALANLAR UMMU BULUT KESKIN
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8 Mart/ March 8, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Hasan Hiiseyin Yurdagiil
DEVELOPMENT OF TIME SERIES BASED CALL COUNT Zehra Sude Sart
1 PREDICTION MODELS FOR CALL CENTERS OF Sule Yesilyurt
ELECTRONIC PAYMENT AND MONEY INSTITUTIONS Ceren Ulus
M. Fatih Akay
Batuhan Tagskap1
Hasan Hiiseyin Yurdagiil
2 DELIVERY TIME PREDICTION FOR THE E-COMMERCE Zehra Sude Sar1
SECTOR Ceren Ulus
M. Fatih Akay
Dr,ONUR MESUT
SENARAS
3 ENERJI YONETIMINDE PARCACIK SURU OPTIMIZASONU Dog.Dr., SAHIN INANC
UYGULAMASI
Prof.Dr., ARZU EREN
SENARAS
Dr,ONUR MESUT
Qz) 4 LOJISTIK YONETIMI ICIN YAPAY ARI KOLONISI %ﬁ?gi‘%ﬂl{m INANC
™ iMmi 7
> <Zt OPTIMIZASYONU UYGULAMASI Prof.Dr. ARZU EREN
e} — SENARAS
| Z
< E HUMAN RESOURCES IN THE METAVERSE: A 7 Tom. Dr. Ahmet
2 < 5 QUALITATIVE STUDY ON RECRUITMENT THROUGH SAI%NIC :
| “r VIRTUAL REALITY
3 s
T a ULTRA DUSUK GUCLU IOT CIHAZLAR ICIN GERCEK Mekatronik
I~ 6 ZAMANLI ISLETIM SISTEMI TASARIMI VE Miihendisi,ERTAN ARAS
= GELISTIRILMESI Dog. Dr.,DILSAD ENGIN
7 Deep Learning for Fracture Detection: Achieving High Precision Dr. Refika Sultan DOGAN
and Sensitivity Across Multi-Region X-ray Images Dr. Rukiye Nur KACMAZ
Muhammed Kesici
Oguzhan Mangir
8 DEVELOPMENT OF A RULE-BASED SELLER CLUSTERING Tugge Ding
SYSTEM Ceren ULUS
M. Fatih AKAY
Asst. Prof. Tlkay Sibel
KERVANCI
9 BIST 100 PRICE PREDICTION WITH GRU Asst. Prof. Gozde OZSERT
YIGIT
ADRESSING IMBALANCE IN DRUG-TARGET INTERACTION 8;5;.]51;%%11)8#02@
10 PREDICTION WITH HYBRID FEATURE REDUCTION AND Asst. Prof. Dr.. ilkay Sibel
DATA AUGMENTATION STRATEGIES KER.VAN.CI ” y
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HALL / SALON 4
Dr. Ogr. Uyesi, EMINE SECIL KARAMUKLU

Emotional Learning

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Investigation of The Compatibility of Primary School English Selver TUNA
Course Learning Outcomes with Other Courses in Terms of Social Dog. Dr. Bahadir
KOKSALAN

ILKOKUL TURKCE, HAYAT BILGISi, SOSYAL BILGILER
DERS KiTAPLARININ SORUMLULUK DEGERI
BAKIMINDAN INCELENMESI

Dr. Ogr. Uyesi, Zekiye
CAGIMLAR

Uzman Ogretmen, INCI
YASAR

ILKOKUL FEN BILIMLERI VE MATEMATIK DERS
KITAPLARININ SORUMLULUK DEGERI BAKIMINDAN
INCELENMESI

Dr. Ogr. Uyesi, Zekiye
CAGIMLAR

Uzman Ogretmen, INCI
YASAR

OZEL EGITIM OGRETMENLIGI BOLUMU OGRENCILERININ
OZEL EGITIM MESLEK LISELERINE ILiSKiN GORUSLERI

Dr. Ogr. Uyesi, EMINE
SECIL KARAMUKLU

PSIKOLOJIK DANISMANLIK VE REHBERLIK BOLUMU
OGRENCILERININ KAYNASTIRMA/BUTUNLESTIRME
UYGULAMALARINA ILISKIN METAFORIK ALGILARI

Dr. Ogr. Uyesi, EMINE
SECIL KARAMUKLU

THE IMPORTANCE OF R&D AND EDUCATION STUDIES IN
INCREASING CLIMATE CHANGE AWARENESS

Expert Ecologist Bedirhan
EKER
Associate Professor Yasin
UNAL
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8 Mart/ March 8, 2025/ 11:00 — 13:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
ORTAOKUL MATEMATIK OGRETMENLERININ Qgﬁ%ﬁ;ﬁ‘%ﬁéﬁms"
MATEMATIK OKURYAZARLIGI ETKINLIKLERINI Prof. Dr., KURSAT
GERCEKLESTIRME DURUMLARININ INCELENMESI VENILMEZ
ARCHETYPES: A JOURNEY INTO THE DEPTHS OF THE Assoc. Prof. Dr. Nazile
HUMAN PSYCHE Abdullazade
Dikkat Eksikligi Hiperaktivite Bozuklugu Olan Ortaokul Misra Cifteci
Ogrencilerinin Baglanma Stilleri ile Psikolojik Saglamlik Diizeyleri | Dr. Ogr. Uyesi, Cagla
Arasindaki Iliskinin Incelenmesi Celimli
Z
S
o = HASTA VE YASLI BAKIM HiZMETLERI BOLUMU Yiiksek Lisans Ogrencisi,
= < OGRENCILERININ EMPATI BECERILERININ MUSTAFA OZTURK
o a GELISTIRILMESINE YONELIK EGITIM PROGRAMI ICIN BIR | Dr. Ogr. Uyesi BURHAN
Z:I <« IHTIYAC ANALIZI UzOM
5 |3
3 =
- £
- - A CASE STUDY BASED ON DIGITAL LITERACY LEVELS OF )
< e EFL LEARNERS IN TURKEY: WHAT ARE THEIR éscsfggj SEAIE'IE(“}%?{K
T =) PERCEPTIONS?
33
S
_ Assist. Prof. Dr., GULIZ
SAHIN
YOUR DIFFERENCE/AWARENESS CREATING A Undergraduate Student,
SUSTAINABLE WORLD WITH CREATIVE DRAMA ESRA KARAAL
Undergraduate Student,
AZRA MACCA
AN EVALUATION ON THE COMPETENCIES OF .
CLASSROOM TEACHER CANDIDATES IN VISUAL ARTS oo e SIBEL ADAR
TEACHING COURSE
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HALL / SALON 6
Dr. Ogr. Uyesi Fatih SAHIN

THE USE OF ARTIFICIAL INTELLIGENCE IN ASSISTED
REPRODUCTIVE TECHNOLOGIES

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
AYSEL KURUOGLU
Over Kanseri ve Ebelik: Tespit, Danigmanlik ve Biitiinsel Destek YASEMIN HAMLACI
BASKAYA
Ebe (Tezli Yiiksek Lisans

Ogrenci), Aysenur YETIM
Ars. Gor. Dr., Fatma
YILDIRIM

Prof. Dr., Nuriye
BUYUKKAYACI
DUMAN

A Solution-Oriented Approach in Psychiatric Nursing

Dr. Ogr. Uyesi Fatih
SAHIN

SAGLIK CALISANLARININ YASADIGI IS STRESININ
SIGARA ICME ARZUSUNA ETKISi

Yiiksek Lisans Ogr.
Havvanur GUNES
Yiiksek Lisans Ogr. Fatma
Nur DALBOY

Dog. Dr. Yasemin
HAMLACI BASKAYA

EBEVEYNLERIN ATES YONETIMI TERCIHLERININ
DEGERLENDIRILMESI

Dog. Dr. Funda KARDAS
OZDEMIR

Ars. Gor. Melis Can
KESGIN GUNGOR

SUNNET OLAN COCUKLARDA DiKKAT DAGITMA
TEKNIKLERINI

KULLANAN RANDOMIZE KONTROLLU CALISMALARIN
INCELENMESI

Ars. Gor. Melis Can
KESGIN GUNGOR

Dog. Dr. Funda KARDAS
OZDEMIR

INVESTIGATION OF WOMEN’S HEALTH LITERACY AND
HEALTH BELIEFS ABOUT HUMAN PAPILLOMA VIRUS AND
VACCINE: A CROSS-SECTIONAL DESCRIPTIVE STUDY

Hemsire, JANIL ALANUR
HAKIM

Dr. Ogretim Uyesi ASLI
KARAKUS SELCUK
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 7
Doc.Dr.Hafize OZDEMIR ALKANAT

Maintaining Secure Attachment in Neonatal Intensive Care Unit

Melis ILBASAN
Dog. Dr. Handan OZCAN

Is Comsumption a Risk in Maintaining Fertility?

Melis ILBASAN
Dog. Dr. Handan OZCAN

Is Unsafe Sexual Activity a Risk in the Maintenance of Fertility?

SIRKADYEN RITMIN BOZULMASI VE KRONOTIPIN SAGLIK 2‘&‘{3&?}‘“ OZDEMIR
UZERINE ETKILERI
SIRKADYEN RITiM VE KRONOKEMOTERAPI UZERINE Dog.Dr.Hafize OZDEMIR
HEMSIRELIK NOTLARI ALKANAT

Giilbanu GUMUSOK,

Dog. Dr. Handan OZCAN

Effects of Endocrine Disruptors on Fertility

Giilbanu GUMUSOK,
Dog. Dr. Handan OZCAN

MASSAGE TECHNIQUES USED TO REDUCE LABOR PAIN

Assistant Professor, Sebahat
Hiiseyinoglu

Graduate Sudent, Sevda
Elkatmis

THE POWER OF ART THERAPY IN PREGNANCY,
CHILDBIRTH AND POSTPARTUM

Dr. Ogr. Uyesi, Sebahat
HUSEYINOGLU

Ars. Gor. Kiibra Nur KILIC
Ars. Gor Beglim CAN
Dog. Dr. Reyhan AYDIN
DOGAN
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 8
Asst. Prof. Dr., LUTFIYE NUR UZUN

THE IMPORTANCE OF FAMILY-CENTERED CARE IN
CHILDREN WITH CHRONIC ILLNESS

Hemgsire Nihat GUNES

Dr. Ogr. Uyesi Veysel CAN
Dr. Ogr. Uyesi Mehmet
BULDUK

BIBLIOMETRIC ANALYSIS OF GRADUATE THESES ON
STREET CHILDREN

Hemgsire Nihat GUNES

Dr. Ogr. Uyesi Veysel CAN
Dr. Ogr. Uyesi Mehmet
BULDUK

Sleep Hygiene During Pregnancy

Nezaket TARHAN
Dog. Dr. Handan OZCAN

Nursing and Midwifery Interventions in Ovarian Hyperstimulation
Syndrome

Nezaket TARHAN
Dog. Dr. Handan OZCAN

EXAMINING THE RELATIONSHIP BETWEEN NURSING
STUDENTS’ CAREER CHOICES AND GENDER ROLES
PERCEPTIONS

Damla SAHIN
Assist. Prof. Dr Bahar
COLAK

CODING EMOTIONS: ARTIFICIAL INTELLIGENCE,
NURSING AND MASLOW’S PYRAMID OF NEEDS

Asst. Prof. Dr., LUTFIYE
NUR UZUN

The Relationship Between Post Traumas, Psychosocial Difficulties,
Quality of Life and Sleep Status of Children Diagnosed with
Secondary Enuresis After Earthquake

Dr. Ogr. Uyesi Mehmet
Emin DUKEN

COMPLICATIONS AND MANAGEMENT OF ABDOMINAL
TRAUMA iN PREGNANCY

Yiiksek Lisans Ogrencisi
Ebe, Merve KAYA

Dog. Dr. Yasemin Hamlaci
Bagkaya
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 9
Assist. Prof. Dr. N. MEZIYET DIiLEK

TARIMSAL URETIMDE ENERJi YONETIMINDE
YENILENEBILIR ENERJi TEKNOLOJILERININ ONEMI

Prof.Dr. Hasan Hiiseyin
OZTURK

Dr. Hasan Kaan
KUCUKERDEM

SERA IKLIMLENDIRME ICIN
GUNES ENERJISI DESTEKLI ISI POMPASI KULLANIMI

Prof.Dr. Hasan Hiiseyin
OZTURK

Dr. Hasan Kaan
KUCUKERDEM

CILEK YETISTIRICILIGINDE RiIZOBAKTERI VE VINAS
UYGULAMALARININ GELISME VE VERIM UZERINE
ETKILERI

Neslihan TOPAL
Prof. Dr. Ahmet ESITKEN

CEViZ KABUGUNUN KOH VE iLE KIMYASAL
AKTIVASYONU SONUCU ELDE EDILEN AKTIiF KARBONUN
KARAKTERIZASYONU

Prof. Dr. ESRA ALTINTIG
Dr. BIRSEN SARICI

METILEN MAVISININ MANYETIK AKTI{F KARBON iLE
GIDERIMININ INCELENMESI

Prof. Dr. ESRA ALTINTIG
Dr. BIRSEN SARICI

IGDIR OVASI’NDA BULUNAN ARAZILERIN SULAMA
SISTEMININ DEGERLENDIRILMESI ve KAPALI SULAMA
SISTEMINE GECILMESI IMKANLARININ ARASTIRILMASI

Ziraat Miihendisi, Mehmet
Fatih CELEBI

ANTHOCYANNINS AND THE USE OF ANTHOCYANNINS AS
FOOD COLOURANTS

Dr. Fatmagiil Hamzaoglu

USE OF COLD PLASMA TECHNIQUE IN FOOD
TECHNOLOGY

Assoc. Prof. KUBRA
UNAL

Assist. Prof. Dr. N.
MEZIYET DILEK

MARINATION PROCESS IN MEAT TECHNOLOGY:
OBJECTIVES AND EFFECTS

Assist. Prof. Dr. N.
MEZIYET DILEK

Dog. Dr. Emine

) . NAKILCIOGLU
GIDA ISLEMEDE 3D BASKI TEKNOLOJISINE GENEL BAKIS | o~ o 0
KAHVE TELVESININ GIDA SANAYIiSi ALANINDA (D}LZ:“]‘):IEL’;;U
DEGERLENDIRILMESI NAKILCIOGLU
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

THE EVOLUTION OF MIDWIFERY PRACTICES: CULTURAL
AND MEDICAL PERSPECTIVES FROM TURKEY AND
1 SOUTH AFRICA Dr. Aylin Demir

INTEGRATING TRADITIONAL AND MODERN MIDWIFERY:
A COMPARATIVE STUDY IN INDONESIA AND KENYA

Dr. Siti Rahmawati Dr.

2 Akinyi Njoroge
ASSESSING THE IMPACT OF MIDWIFERY EDUCATION ON
MATERNAL AND NEONATAL OUTCOMES IN
) BANGLADESH AND GHANA Dr. Farida Chowdhury
Dr. Kwame Boateng
THE ROLE OF MIDWIVES IN COMBATING MATERNAL Dr. Maria Oliveira
° MORTALITY: LESSONS FROM BRAZIL AND UGANDA
©
o 4 Dr. Grace Nakato
o [%] E
- g o]
Z & EJ MIDWIFERY AND COMMUNITY HEALTH: EMPOWERING
9 < g WOMEN THROUGH HOLISTIC CARE IN VIETNAM AND
% E - 5 ETHIOPIA Mekdes Tesfaye Linh Tran
O =
~ j - D
- < -
- Oy
< 5 E TECHNOLOGICAL ADVANCEMENTS IN MIDWIFERY: THE
T S IMPACT OF TELEHEALTH IN RURAL AREAS OF THE
2 6 PHILIPPINES AND TANZANIA Dr. Angelica Dela Cruz
<UE) Dr. Juma Mwinyi

EXPLORING MIDWIFERY POLICY AND PRACTICE:
CHALLENGES AND OPPORTUNITIES IN MALAYSIA AND
7 ZAMBIA Noor Hidayah
Dr. Bwalya Chisanga

MIDWIFERY INTERVENTIONS FOR HIGH-RISK
PREGNANCIES: STRATEGIES FROM MOROCCO AND INDIA

8 Dr. Salma El Idrissi

THE IMPACT OF MIDWIFERY-LED BIRTH CENTERS ON
MATERNAL SATISFACTION: CASE STUDIES FROM
MEXICO AND CAMEROON Dr. Carolina Reyes Assoc.
Prof. Dr. Jeanette Mbala
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2nd INTERNATIONAL CONFERENCE ON SOCIAL WORK
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
IMPROVING MATERNAL HEALTH THROUGH MIDWIFERY- | Aisha Al-Harthy
LED CARE MODELS: A GLOBAL PERSPECTIVE Dr. Fatima lbrahim
Dr. Elena Petrova
THE ROLE OF MIDWIVES IN PREVENTING POSTPARTUM Dr. Nawal Al-Mazroui
DEPRESSION: A QUALITATIVE STUDY Assis. Prof. Dr. Layla
Abdullahi
INTEGRATING TRADITIONAL MIDWIFERY PRACTICES
INTO MODERN MATERNAL CARE IN SUB-SAHARAN Esther Mwangi
AFRICA Dr. Safiya Hassan
©
>
o
c
g
S ; MIDWIFERY EDUCATION AND SKILL DEVELOPMENT: Dr. Laila Al-Kindi
% % CHALLENGES AND OPPORTUNITIES IN THE MIDDLE EAST Mohammed Al-Farsi
= T
< pd
2 5
:II - TECHNOLOGY-ASSISTED MIDWIFERY: TELEHEALTH Assoc. Prof. Dr.Natasha
< o SOLUTIONS FOR REMOTE MATERNAL CARE Ivano(xa T
T a
3]
o
(2]
(7))
<
MATERNAL HEALTH DISPARITIES AMONG MIGRANT Phd. Candidate Maria
WOMEN: THE ROLE OF MIDWIFERY SERVICES Fernandez
THE ROLE AND SIGNIFICANCE OF INTERVENTION Prof. Dr. Jodo Henrique
RESEARCH IN SOCIAL WORK Silva
MIDWIFERY INTERVENTIONS IN REDUCING CESAREAN
SECTION RATES: A SYSTEMATIC REVIEW Msc. Sara Abdulwahab
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Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
FEDERALISM AND INTERNATIONAL AFFAIRS: THE ROLE Olivier Durand
OF SUB-STATE GOVERNMENTS IN EUROPEAN COUNTRIES -
Jan Kowalski
KOREA AND JAPAN ECONOMIC RELATIONS: AN
ANALYSIS THROUGH THE WORLD TRADE Emilie L. Dufresne,
ORGANIZATION Matteo P. Costa
SELF-PERCEIVED EMPLOYABILITY OF INTERNATIONAL Dr. Julian Andersson
RELATIONS STUDENTS IN EUROPEAN UNIVERSITIES Prof. Dr. Claire Dubois
THE ROLE OF EUROPEAN COUNTRIES IN RESOLVING THE Prof. Dr. Anna Dubois
~ RELIGIOUS CONFLICTS IN CENTRAL ASIA Lo - '
2 Dr. Sofia Rossi
- 3.
P S 9
o 0o PUBLIC RELATIONS FOR THE FACULTY OF Adebayo Olumide,
:(' g @ MANAGEMENT SCIENCE IN AFRICAN UNIVERSITIES Chipo Ndlovu,
(%) S -2 Kwame Amankwah
j 5 . CHILEAN BUSINESS ORIENTALISM: THE ROLE OF NON-
< w 0O STATE ACTORS IN THE FRAME OF ASYMMETRIC Kwame Osei
T o BILATERAL RELATIONS Amina N’Diaye
o

ECONOMIC GROWTH RELATIONS TO DOMESTIC AND
INTERNATIONAL AIR PASSENGER TRANSPORT IN AFRICA

Kwame Nkrumah,
Amina Binta,

Julius Ochieng, Zanele
Moyo

HORIZONTAL DIMENSION OF CONSTITUTIONAL SOCIAL
RIGHTS

Amina Oumarou,
Thabo Mokoena,
Nana Adomah
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ICSAS 4th INTERNATIONAL CONFERENCE ON
INTELLIGENCE AND INTERNATIONAL RELATIONS

March 7 - 9, 2025
Izmir
Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
OPERATION STRATEGY AND PUBLIC RELATIONS TRENDS
1 FOR PUBLIC RELATIONS STRATEGIES DEVELOPMENT IN Kwame O. Adom,
AFRICA Nia A. Kwesi
APPLICATION ASPECTS OF PUBLIC RELATIONS BY .
NONPROFIT ORGANIZATIONS: A CASE STUDY OF THE Omar Al-Mansouri,
2 MIDDLE EAST Leila Kassem,
Tariq Abdullah
< APPLICATION'S ASPECTS OF PUBLIC RELATIONS BY Omar Al-Sabah,
g 3 NONPROFIT ORGANIZATIONS. CASE STUDY MIDDLE EAST | Layla Al-Dosari,
D Khaled Al-Farouq
<
X
[
@
o~ o] THE IDEA OF INTERNATIONAL CRIMINAL JUSTICE IN THE
= E 4 FUNCTION OF PROSECUTION OF INTERNATIONAL Omar Al-Mansoori,
®) ,81 CRIMES Aisha Al-Hashimi
3 »
% E
3 ks
:|| LL AN EFFICIENT MULTI JOIN ALGORITHM UTILIZING A D. Ahmad R. Al-Hassan,
< — 5 LATTICE OF DOUBLE INDICES Assis. Prof. Dr. Nadia B.
I D Al-Sayed
(i,
o
1
o
8 EXPLORING THE PROFESSIONAL COMPETENCY
74 6 CONTENTS FOR INTERNATIONAL MARKETERS IN THE Mohammad Al-Fahad,
< MIDDLE EAST Dr. Ali Al-Hassan
THE ROLE OF MIDDLE EASTERN COUNTRIES IN THE
7 UNIFICATION OF COLLISION OF LAW IN INTERNATIONAL A. Al-Mansouri,
TRADE N. Al-Jaber
EXTENDING THE CONCEPTUAL NEIGHBORHOOD GRAPH Ahmed Al-Mansouri
8 OF THE RELATIONS FOR THE SEMANTIC ADAPTATION OF Assoc. Prof. Dr Fatir‘na
MULTIMEDIA DOCUMENTS Zohra Benkhedda

Academy Global Conferences & Journals

2® &

oo ACADEMY




 LONFEREY,
AR 5,

&
o
Pl

www.akademikongre.org

ICSAS
1st International Conference on Public Administration, Politics and Local Government

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Basligi / Paper ID and Title

Authors

HALL / SALON 3
Assoc. Prof. Dr. Kwame Ndlovu

PUBLIC SERVICE ETHICS IN THE MIDDLE EAST: AN
EMPIRICAL STUDY

Omar Al-Mansouri
Leila Al-Farsi
Tarig Al-Hashmi

DISTINCTIVE FEATURES OF LEGAL RELATIONS IN THE
AREA OF SUBSOIL USE, RENEWAL AND PROTECTION IN
THE MIDDLE EAST

F. Al-Mohammad,
L. Al-Saleh,
R. Al-Hassan

THE CONCEPT AND PRACTICE OF GOOD GOVERNANCE IN
AFRICA

Assoc. Prof. Dr. Kwame
Ndlovu
Dr. Fatima Diallo

A FRAMEWORK FOR KNOWLEDGE MANAGEMENT
APPLICATION IN PUBLIC ORGANIZATIONS IN AFRICA

Dr. Kwame Mensah,
Dr. Amina Ouedraogo

E-GOVERNMENT, DIGITAL TRANSFORMATION, AND THE
ONE BELT ONE ROAD INITIATIVE: AFRICA’S
OPPORTUNITY

Dr. Amina Coulibaly

CONCEPTUALIZING PRIORITIES IN THE DYNAMICS OF
PUBLIC ADMINISTRATION CONTEMPORARY REFORMS

Kwame Osei
Fatima Mbatha
Amina Diallo
Thabo Ndlovu

THE IMPLEMENTATION OF MANDATORY ELECTRONIC
DOCUMENT EXCHANGE IN PUBLIC ADMINISTRATION:
EXPECTATIONS VERSUS REALITY

Dr. Samuel Njoroge
Dr. Amina Diallo

UTILIZING KNOWLEDGE MANAGEMENT TO FOSTER A
KNOWLEDGE SOCIETY THROUGH E-GOVERNMENT
SERVICES IN AFRICAN NATIONS

Dr. Samuel Njoroge
Dr. Aisha Abubakar
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1st International Conference on Public Administration, Politics and Local Government

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

FROM SEPARATISM TO COALITION: VARIANTS IN
LANGUAGE POLITICS AND LEADERSHIP PATTERN IN
DRAVIDIAN MOVEMENT

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
ANALYSIS OF THE EVOLUTION OF IN-SERVICE TRAINING
IN PUBLIC ADMINISTRATION: FROM PERSONNEL Dr. Wei-Lun Zhang
MANAGEMENT TO HUMAN RESOURCE DEVELOPMENT Dr. Noriko Tanaka
ENHANCING ACCOUNTABILITY IN THE PUBLIC SECTOR:
LESSONS FROM A CORRUPTION CASE IN NIGERIA Adebayo Okonkwo
EVALUATION OF MEDICATION ADMINISTRATION ';'V'I?islt_‘:nT;ﬁfr‘]ZSh'
PROCESS IN A PAEDIATRIC WARD J0on-Soo Park

Nguyen Thanh Binh

IMPLEMENTING COLLABORATIVE BUSINESS PROCESSES
TO MITIGATE INFORMATION LOSS IN PUBLIC H. Nakamura
ADMINISTRATION S. Liang, K. Tham

<t o

Z 2

[=

9 g A LEGAL OPINION ON MITIGATION AND ADAPTATION

< O AIR POLLUTION STRATEGIES FOR LOCAL GOVERNMENTS | Hiroshi Tanaka

2 o IN EAST ASIA Mei Lin Zhang

-4 z

2 | %

T b

Takeshi Yamamoto
Li Wei

Min Ji
HOW DO POLITICIANS RECOVER THEIR COSTS? THE
POLITICAL ECONOMY OF REPRESENTATIVE DEMOCRACY | Mei Ling Zhao
IN ASIAN POLITICS Rajiv Kumar

THE ROLE OF REGIONAL CONCEPTS IN PUBLIC POLICY: A
STUDY ON THE SOUTH ASIAN CONTEXT

Rajeev Kumar
Mei Li Zhang,
Amira K. Sulaiman

CONTROLLING YOUTHS' PARTICIPATION IN POLITICS IN
YANGON: A CONSTRUCTIVE INCLUSIVENESS FOR GOOD
GOVERNANCE IN MYANMAR

Aung Kyaw Zin
Mai Thein Lwin
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ICSAS
2nd INTERNATIONAL CONFERENCE ON MATHEMATIC

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
FINITE-SUM OPTIMIZATION: ADAPTIVITY TO Sunamin Park
SMOOTHNESS AND LOOPLESS VARIANCE REDUCTION gmin v
Dr. Jiawei Zhang
A MODEL OF A NON-EXPANDING UNIVERSE DRIVEN BY Ryuji Takahashi
THE VACUUM SPACE PROPERTIES Ahmed Al-Farsi
Zhang Wei
< GENERALIZATION OF TSALLIS ENTROPY THROUGH Q- A& F; gil:]nc:]u
= DEFORMED ARITHMETIC < oIng
© S. M. Patel
S T. H. Zhou
; ~
(@) S ESTIMATION OF FUNCTIONAL RESPONSE MODEL USING Haruto Kobavashi
- > SUPERVISED FUNCTIONAL PRINCIPAL COMPONENT ; 4 -
< > ANALYSIS Assis .Prof. Dr. Yumi
v - Tanaka
=~ (@)
4 |
< o
T o CLOSED-FORM SOLUTION OF SECOND ORDER LINEAR Ahmed Hassan
g ORDINARY DIFFERENTIAL EQUATIONS Assoc. Prof. Dr. Layla
2 Abdallah
ECONOMIC FORECASTING MODEL IN PRACTICE USING
REGRESSION ANALYSIS: THE RELATIONSHIP BETWEEN Kwame Adom,
PRICE, DOMESTIC OUTPUT, GROSS NATIONAL PRODUCT, Amina Osei,
AND TREND VARIABLES IN OIL PRODUCTION Dr. Kofi Baidoo
OPTIMIZING SPATIAL INTERPOLATION USING A MULTI- Kwame Adebavo
LAYER INVERSE DISTANCE WEIGHTING MODEL FOR Chino Mutasay '
ADVANCED REGRESSION AND CLASSIFICATION TASKS IN Samzel OkeIIo’
SPATIAL DATA ANALYSIS Nia Ncube '
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ICSAS
2nd INTERNATIONAL CONFERENCE ON MATHEMATIC

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
APPLICATION OF LEGENDRE TRANSFORMATION TO Kwarme Adom. Amina
PORTFOLIO OPTIMIZATION Bello, Chijioke N. Okoye
ON DECOMPOSITION OF MAXIMAL PREFIX CODES IN
DATA CLASSIFICATION imji'noakgggﬁr*
APPROXIMATION TO THE HARDY OPERATOR IN . .
TOPOLOGICAL SPACES ﬁml\'/’l‘ghimﬁ'%%”g* lborahim
LOCALIZED MESHFREE METHODS FOR SOLVING 3D .

© © HELMHOLTZ EQUATION Qﬂme‘j ﬁ Alim, John M.

zZ = rumal

S |

< S

@ N4 IDENTIFYING ENVIRONMENTAL FACTORS AFFECTING

4 2 THE SPREAD OF MALARIA IN AFRICA: A REGRESSION Kwame Nkrumah

- S APPROACH Amina Kofi

% )

THE ANALOGUE OF PISOT NUMBERS IN FORMAL POWER
SERIES FIELDS OVER FINITE FIELDS

Assis.Prof. Dr.Thierno S.
Diallo
Dr. AminaF. Kone

ARTIFICIAL NEURAL NETWORK FOR OPTIMAL
INVENTORY MANAGEMENT IN AFRICAN MARKETS

Amina B. N’Diaye, Samuel
T. Akoua

IDENTIFYING ENVIRONMENTAL AND SOCIOECONOMIC
DETERMINANTS OF TYPHOID FEVER SPREAD IN EAST
AFRICA: A REGRESSION ANALYSIS

Jomo Kenyatta
Nia Akinyi
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2nd INTERNATIONAL CONFERENCE ON MATHEMATIC

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

ENHANCED TRIPLE INTEGRAL INEQUALITIES OF
HERMITE-HADAMARD TYPE

Lucas Araujo
Nabila Riah1

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
A BIOLOGICAL MODEL FOR THREE SPECIES WITH
CROWLEY-MARTIN FUNCTIONAL RESPONSE Dr. Amina Zelikovic
Prof. Dr. Roberto Martinho
OPTIMIZING RELAXATION PARAMETERS FOR EFFICIENT
ITERATIVE SOLUTIONS TO ELECTROMAGNETIC .
SCATTERING PROBLEMS Erroxr{rll_zlaﬂ;?
A COMPARATIVE ANALYSIS OF BAYESIAN AND
'F\Q/IEOGDREELSIEICC;‘)N MODELS FOR PUBLIC HEALTH SERVICE Ana Garcia
Dr. Yuto Sato
o
= PURE SCALAR EQUILIBRIA IN NORMAL-FORM STRATEGIC
a GAMES"? .
= Dr. Mahir Khamidov
I~ = Jasmine Ugo
Z s
9 < QUANTITATIVE ANALYSIS OF STOCK PRICE
< 8 FORECASTING IN FINANCIAL MARKETS USING THE Milena Tan
2 ik GEOMETRIC BROWNIAN MOTION MODEL R 9
o Assis. Prof. Dr. Jean-
j a Michel Diop
< [
T 2
o
%)
‘N
(7))
<

A COMPREHENSIVE REVIEW OF HIGHER-ORDER SPLINE
METHODS FOR SOLVING THE BURGERS EQUATION WITH
B-SPLINE TECHNIQUES AND THEIR VARIATIONS

Dr. José Pereira
Carlos Garcia

A CONJECTURE ON THE ADAM OPTIMIZER

Chijioke Onuoha
Sofia Rivera
Alhaji Diop

Dr. Saeed Hossemn
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1st INTERNATIONAL CONFERENCE ON
ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBAN

March 7 - 9, 2025
[zmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart/ March 8, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL /SALON 8
Assoc. Prof. Dr. Amadou Toure

DEVELOPING A STRATEGY FOR ZERO ENERGY
BUILDINGS: A STUDY ON CONVERTING AN OLD OFFICE
BUILDING INTO A NET ZERO ENERGY BUILDING FOR
HOT-HUMID CLIMATES

Marat K. Tuleubayev,
Dr. Amina B. Khairullina

THE FUTURE OF MEDICAL FACILITIES: A SYSTEMATIC
REVIEW OF ARCHITECTURAL DESIGN WITH AN
INNOVATIVE RESEARCH AND DEVELOPMENT
PERSPECTIVE

Akilbek Toktogulov,
Aizada Ibragimova,
Yerbolat Saduov, Gulzhanat
Mukhtarova, Nurlan Esenov

THE EVOLVING IMPACT OF BUILDING FACADES IN
URBAN SPACES: A COMPARATIVE STUDY OF BAKU

Assis. Prof. Dr. Elvin
Mammadov
Dr. Leyla Farzalieva

ENERGY CONSERVATION THROUGH ADAPTABLE
ARCHITECTURE

Sibusiso Dlamini
Thabo Mokoena
Amina K. Nguvama,
Kwame Adom

DEVELOPING A COMPREHENSIVE APPROACH FOR
SUSTAINABILITY ASSESSMENT OF BUILDING ELEMENTS

Dr. Kwame Asante,
Lecture Femi Alabi,
Dr. Imani Ndlovu

AMBITIOUS ARCHITECTURE: A FRAMEWORK FOR FLOOD
RISK MITIGATION

Ibrahim B. Ndlovu,
Fatima K. Moyo

BETWEEN ALEXIS NOSSITER AND SAID ALI: AN
‘AFFINITARIAN’ ARCHITECTURAL EXPLORATION

Mariama Doumbia,
Assoc. Prof. Dr. Amadou
Toure

A PROPOSAL FOR TEMPORARY SHELTERS FOR
DISPLACED COMMUNITIES

L. Dupont, M. Faure, T.
Charpentier,

Academy Global Conferences & Journals

UASIOURNAL
ijasjournalcom

ACADEMY *




 LONFEREY,
AR 5,

&
o
Pl

www.akademikongre.org

ICSAS
1st INTERNATIONAL CONFERENCE ON
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Meeting ID: 885 7151 8350 Passcode: 202224
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Salon Moderator

Bildiri No ve Baslig1 / Paper ID and Title

Authors

HALL / SALON 9
Assis .Prof. Dr. Klooster Wouters

EXPERT SOLUTIONS TO AFFORDABLE HOUSING FINANCE
CHALLENGES IN DEVELOPING ECONOMIES

Lukas Miiller, Sophie
Vandenberg

ARCHITECTURAL INNOVATION IN THE FACE OF THE
CLIMATE CRISIS

Sophia Dubois,
Assoc. Prof. Dr. Lucas
Martin

DESIGNING ACCESSIBLE HOUSING TO IMPROVE LIVING
CONDITIONS FOR PEOPLE WITH DIVERSE NEEDS

Van den Broeck,
Assis .Prof. Dr. Klooster
Wouters

ASSESSMENT OF FIRE RISKS ASSOCIATED WITH FUEL
STATIONS IN THE CITY OF ANTWERP AND EVALUATING
RISK MANAGEMENT IN URBAN PLANNING

J. Meier
L. Vandenbroeck

THE ROLE OF PERSPECTIVE IN RENAISSANCE ART AND
ARCHITECTURE IN EUROPE

Sophie Dupont
Marc Lefevre

ACCURACY OF PEAK DEMAND ESTIMATES IN OFFICE
BUILDINGS USING ENERGY PLUS SIMULATOR

Lukas Vermeulen, Anna
Janssen, Peter De Smet,
Michel Van der Velde
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ICSAS
1st INTERNATIONAL CONFERENCE ON
ARCHITECTURE, LANDSCAPE ARCHITECTURE AND URBAN

March 7 - 9, 2025
[zmir
Meeting ID: 885 7151 8350 Passcode: 202224
8 Mart/ March 8, 2025 / 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

DIGITAL TWINS IN THE BUILT ENVIRONMENT: A Henrik Jansen

1 FRAMEWORK FOR INTEGRATION AND DEVELOPMENT Anna Vandereycken
Tom Duval
Laura Casteleyn
FACTORS INFLUENCING THE ADOPTION OF Luca Rossi
) SUSTAINABLE CONSTRUCTION PRACTICES IN EUROPEAN | Maria Gonzalez
RESIDENTIAL BUILDINGS Benjamin Schmidt

Sophie Laurent

ADAPTING SPACES TO PANDEMIC CONDITIONS: A FIVE-

3 SCALE DESIGN APPROACH TO PREPARE AND RESPOND Laura Schmidt

Andreas Meier

THE RISE OF CONSTRUCTION MAFIAS IN CENTRAL ASIA: Timurbek Aslanov
4 IMPACTS ON THE CONSTRUCTION SECTOR Alimzhan Akhmetov
Dastan Bekzhanov

A STRATEGY FOR ACHIEVING ENERGY SUSTAINABILITY | Zhanarbek Toleubekov,

Aslanbek Bekzhanov
5 IN ENTERPRISES Dr. Alina Syzdykova

Ms. Timur Nuraliev

HALL / SALON 10

CULTURAL SUSTAINABILITY IN MODERN

Assis .Prof. Dr. Akhmetzhanov Dauren,

6 ARCHITECTURAL DESIGN: CASE STUDY OF ALMATY A. Tursunov,
INTERNATIONAL AIRPORT Dr. R. Dzhumabayev
CROWDINIG FOR SUSTAINABLE ENERGY INITIATIVES IN Tﬂ";;‘lﬂaN“ﬁgsyi"

7 SOUTHERN AFRICAN COUNTRIES Sipho Dlamin

Nandi Mthembu
A QUANTITATIVE APPROACH TO ASSESSING THE AREA |, oo

8 OF CORE AND STRUCTURAL SYSTEM ELEMENTS INTALL | {8 70 0 0

OFFICE BUILDINGS '

Zhanibekova Altynai
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ICSAS
1st INTERNATIONAL CONFERENCE ON PRESCHOOL EDUCATION AND EARLY CHILD DEVELOPMENT

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Basligi / Paper ID and Title Authors
THE APPLICATION OF DRAMA EDUCATION METHODS Nurzhanov Akylbek
AMONG EARLY CHILDHOOD EDUCATORS IN CENTRAL Aygul Zhanat,
ASIA Bolathek Toktarov,
Dastan Asanov
THE ROLE OF DRAMA EDUCATION IN ENHANCING Aibek Akhmetov
CREATIVITY IN PRESCHOOLERS Gulnar Ibraeva
THE SIGNIFICANCE OF MANDATORY EARLY CHILDHOOD
EDUCATION FROM THE PARENTS' PERSPECTIVE IN Peter Njoroge,
KENYA Alice Mwangi
PARENTS' PERSPECTIVES ON MANDATORY PRESCHOOL .
ATTENDANCE IN KENYA James Mwangi,
Faith Njeri
o |8
— = THE ROLE OF PARENTAL ENGAGEMENT IN THE
zZ g DEVELOPMENT OF PRESCHOOL CHILDREN WITH Dr. Adebayo Olumide,
@) 5 DISABILITIES Sarah N’Dri
-
5 |2
: 8 ASSESSMENT OF PSYCHOMOTOR DEVELOPMENT IN Kwame Amoah
- 2 PRESCHOOL CHILDREN: A REVIEW OF DEVELOPMENTAL . P
< TOOLS Amina Osei,
I — Kwabena Asante
o
COMPARING TWO MATH INTERVENTIONS FOR ':‘/Is(fglcse Prof. Dr. Thabo
PRESCHOOLERS WITH AUTISM Assis. Prof. Dr. Amina
Sekou
INTERACTIVE ROBOTIC TOOL FOR EARLY LEARNING OF
MATHEMATICAL AND COLOUR CONCEPTS IN David O. Okafor,
PRESCHOOLERS Grace O. Omoregie,
DEVELOPING A MORAL EDUCATION MODULE FOR
PRESCHOOL TEACHERS USING A MODIFIED DELPHI Amina Diallo
TECHNIQUE Dr. Kwame Mensah
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ICSAS
1st INTERNATIONAL CONFERENCE ON PRESCHOOL EDUCATION AND EARLY CHILD DEVELOPMENT

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025/ 11:30 — 13:30 Time zone in Turkey (GMT+3)

Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 THE CURRICULUM OF ETHICAL EDUCATION IN POLAND Jan Kowalski
Agnieszka Nowak
5 HOME EDUCATION IN THE EUROPEAN CONTEXT M. Dubois,
L. Mertens
THE ROLE OF EARLY EDUCATION IN DEVELOPING
COMMUNICATION AND SOCIAL SKILLS: A FOCUS ON Lukas Janssens
3 PRESCHOOLERS AND THEIR IMPACT ON CAREERS AND Dr. Isabelle Dupont
HIGHER EDUCATION ’ P
CASE STUDY: INTEGRATING CAREER EDUCATION WITH Matthias Eischer
4 UNIVERSITY EDUCATION IN GERMANY Anna Schmidt
COMPUTER-ASSISTED EVALUATION OF INDIVIDUAL Laura De Bruvn
5 EDUCATION PLANS IN SPECIAL EDUCATION SETTINGS - Y!
Pieter Janssens
S c FROM MONOLINGUALISM TO MULTILINGUALISM IN Lucas P. Jansen
=z 3 6 EUROPEAN HIGHER EDUCATION o .
o) % Sofia M. De Vries
- ]
< ©
N =
= |3
:Il ESTABLISHING A NEW EDUCATION STRATEGY IN A Maria Dubois
e 5 7 DIGITAL AGE: THE ROLE OF STUDENT FEEDBACK Asssi. Prof. Dr. Jean
T Dupont
THE ROLE OF ART AND PUBLIC COMMUNICATION IN Luca D’ Ami
8 SOCIAL EDUCATION uca L Amico
Sofia Moretti
MODELING CHILD DEVELOPMENT FACTORS FOR THE M. T. Gossens
9 EARLY INTRODUCTION OF ICTs IN SCHOOLS e
L. P. Sevens
ETIQUETTE LEARNING AND PUBLIC SPEAKING: IMPACT
10 OF EARLY TRAINING ON HIGHER EDUCATION AND Anna Van der Meer,
PROFESSIONAL SUCCESS Dr. Julia Jansen
MODELING CHILD DEVELOPMENT FACTORS FOR THE
11 EARLY INTRODUCTION OF ICTS IN SCHOOLS M. L. Dupont, F. H. Garcia
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ICSAS
2nd INTERNATIONAL CONFERENCE ON THEOLOGY

March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
HIRISTIY AN TEOLOJISININ TESEKKULUNDE PAVLOS'UN | brof, Dr, RECEP }?NAL .
YERI VE ONEMI YL Ogrencisi, Muhamme:
Berad CULHA
ACADEMIC STUDIES IN NORWAY ON ISLAMOPHOBIA .
AND INTERRELIGIOUS DIALOGUE Prof. Dr., RECEP ONAL
GUNUMUZ TEFSIR MESELELERI HAKKINDA BAZI TEZLER | D Arastirma Gorevlisi
Hasan Can ATES
=
=
=
- ==} LIBERAL INSAN HAKLARI KURAMININ COKUSU: GAZZE Dr. Arastirma Gorevlisi
Z z SONRASI DUNYADA “EVRENSEL” BEYANNAMEY - Aragtirma UOTevis
3 <Nt SORGULAMAK Hasan Can ATES
< <
& =
~
- § PLANT INTELLIGENCE IN THE CONTEXT OF THE VERSE Prof. Dr. RAMAZAN
< R “THERE IS A GREAT LESSON TO BE LEARNED INPLANTS” | (i o
I a (QUR’AN 26/8)
kS
1 5]
A
NEW ACROPOLIS, A NEW AGE RELIGIOUS MOVEMENT ]F;'iocfﬁgr' RAMAZAN
THE RELATIONSHIP BETWEEN RELIGION AND SCIENCE IN | . @ o\
THE PRIMARY EDUCATION RELIGIOUS CULTURE AND Aset gfof Or I%/Iehmet
MORAL KNOWLEDGE CURRICULUM OF THE CENTURY OF | |, 700 =
TURKIYE MAARIF MODEL
AN EXAMINATION OF THE PROBLEM OF BELONGING IN Dr. 51, Uvesi Mahmut Ul
WORDS ATTRIBUTED TO SUFIS ON SOCIAL MEDIA CERdd
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ICSAS
2nd INTERNATIONAL CONFERENCE ON THEOLOGY
March 7 - 9, 2025
Izmir

Meeting ID: 885 7151 8350 Passcode: 202224
8 Mart / March 8, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
Azhar Khudhair Abbas AL-
1 Kur’an’in Mucizeleri ve Onun Hukuk, Ahlak ve Toplum Uzerindeki | AZZAWI
Etkisi Dr. Ogr. Uyesi, Vedat
YETKIN
Abese Suresi’nin Inis Sebepleri ve Ayetlerin Anlamma Etkisi: Moh_gmad__ALpAHER
2 Analitik Bir Inceleme Dr. Ogr. Uyesi, Vedat
YETKIN
3 HUKUK FAKULTELERINDE ISLAM HUKUKU EGITIMI: Dr. Ogr. Uyesi, Meryem
SORUNLAR VE ¢OZUM ONERILERIT CIHANGIR
4
o~ o . o - o
brd Z, 4 ISLAAM HUKI:TKUNUN TURK AILE HUKUKUNA ETKISTI: Dr. Ogr. Uyesi, Meryem
@) = NIKAH, TALAK VE NAFAKA UZERINE BIR INCELEME CIHANGIR
| o
<
5 3
- 7]
4 G . .
< a 5 Imam Maturldl nin Kudret-Irdde Anlayis1 ve Toplumsal Kaderle RAMAZAN SEZER
T & Tligkisi
S
a
Memliik Dénemi Hadis Serh Yaziciligi ve Literatiiriinde Tbn . :
6 Miilakkin (6. 804/1401) Dog. Dr., Sezai ENGIN
IMAM MATURIDI’s UNDERSTANDING of GREAT SIN and - :
! INTERCESSION KUBRA AKTI
L e R Lo . Sedat OZMEN
8 Kur’an d?kl Ey In}ap Edenler” Hitabinin Psikolojik Tefsir Dr. Ogr. Uyesi, Vedat
Cergevesinde Analizi YETKIN

Academy Global Conferences & Journals
gy

ACADEMY *



F
LT
S -

&

ACADEY,
Pl

www.akademikongre.org

ICSAS
2nd INTERNATIONAL CONFERENCE ON MATHEMATICS

March 7 - 9, 2025
Izmir
Meeting ID: 885 7151 8350 Passcode: 202224

8 Mart / March 8, 2025 / 15:00 — 17:00 Time zone in Turkey (GMT+3)
Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors
1 TEACHING MATHEMATICS: COMBINING TRADITIONAL Nuride ORUCOVA
AND MODERN APPROACHES Elgayid ALIZADE

SOME PROPERTIES OF GENERALIZED b-KANNAN TYPE | Assoc: Prof. Dr. Nihal TAS
2 MAPPINGS Asst. Prof. Elif KAPLAN

SOME INTEGRAL TYPE FIXED-CIRCLE RESULTS ON G-

3 METRIC SPACES Assoc. Prof. Dr. Nihal TAS
Asst. Prof. Dr. ELIF
4 BANACH CONTRACTION THEOREM IN TRIPLE KAPLAN
CONTROLLED S-METRIC TYPE SPACES Assoc. Prof. Dr. NIHAL
TAS

A NEW PRECONDITIONING REFLECTED FORWARD-
5 BACKWARD-FORWARD ALGORITHM FOR MONOTONE
INCLUSION PROBLEM AND ITS APPLICATION

Asst. Prof. Ebru
ALTIPARMAK

HALL / SALON 3

Assoc. Prof. Dr. Nihal TAS

Assist. Prof. Dr. Elif
6 ON CONTROLLED PARTIAL METRIC SPACES GUNER
Prof. Dr. Halis AYGUN

NOVEL ENTROPY-BASED TOPSIS METHOD FOR DECISION- | Assist. Prof. Dr. Elif
7 MAKING PROBLEMS IN LINEAR DIOPHANTINE GUNER
SPHERICAL FUZZY ENVIRONMENT Prof. Dr. Halis AYGUN

Dr, EMILE F. DOUNGMO
GOUFO

Dr, M KHUMALO

Dr, IGNACE TCHANGOU
TOUDJEU

Dr, AHMET YILDIRIM

8 DIL EVRIM TEORISI ICIN MATEMATIKSEL BiR YAKLASIM
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Izmir
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Salon Moderator Bildiri No ve Baslig1 / Paper ID and Title Authors

Typomorphology of Green Spaces: Plants Role in Creating Cultural Prof. Dr., CENGIZ ACAR

1 S . N Landscape Architect,
and Ecological identity on University Campuses LAYA MOSTOFI
- EVALUATION OF URBAN AGRICULTURE STUDIES AND Prof. Dr. Habibe ACAR
o] 2 PRACTICES IN THE CONTEXT OF LANDSCAPE Prof. Dr. Nilgiin
D ARCHITECTURE GUNEROGLU
Q
~ &
zZ <)
) Z
| % .
S THE USE OF RENEWABLE ENERGY SOURCES IN Prof. Dr. Nilgiin
- 5 3 LANDSCAPE DESIGN GUNEROGLU
| o0 Prof. Dr. Habibe ACAR
3 z.
T [
a
s 4 ZAMANIN GOLGESINDE BiR SILUET; VAN ISKELE YATILI | Dr. Ogr. Uyesi Yasar
& ILKOGRETIM BOLGE OKULU (YiBO) SUBASI DIREK
5 ANTIK CAGDAN ITIBAREN KENT FORMU ANLATISININ Ogr. Gor. Dr., MELTEM

SILIFKE ORNEKLEMI UZERINDEN DEGERLENDIRILMES] AKYUREK ALGIN
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HALL / SALON 5
Dr. Ogretim Uyesi SELCEN NUR KISLA

MERMI CEKIRDEKELER{ UZERINDEKI BALISTIK
KARAKTERISTIK iZLERE TOPRAK ETKISININ ZAMANA
BAGLI OLARAK INCELENMESI

Prof. Dr. AYLIN YALCIN
SARIBEY
EZGI KARACA

GOCMEN ISCININ HUKUKI STATUSUNE ILISKIN AVRUPA
SOZLESMESI CERCEVESINDE GOCMEN ISCILERIN
HAKLARININ KORUNMASI

Dr. Ogretim Uyesi
SELCEN NUR KISLA

THE ROLE OF THE UN SECURITY COUNCIL IN THE
IMPLEMENTATION OF THE PROVISIONAL MEASURES OF
THE INTERNATIONAL COURT OF JUSTICE

Dr. Ogretim Uyesi SEHER
CAKAN

9 MM CAPINDA TABANCAYLA YAPILAN ATISLARDA
KUMAS YUZEYLER UZERINDEKI ATIS ARTIKLARININ
ZAMANA BAGLI DEGISIMININ INCELENMESI

PROF. DR. AYLIN
YALCIN SARIBEY
RUMEYSANUR SAVAS

ISIYA MARUZ KALMIS BULGULAR UZERINDEKi PARMAK
[ZLERININ INCELENMESI

PROF. DR. AYLIN
YALCIN SARIBEY
SIDAL KAYA

TOPRAK YUZEYLER UZERINDE KAN LEKESI MODEL
ANALIZI VE FOURIER DONUSUMLU KIZILOTESI
SPEKTROSKOPISI (FTIR) ILE INCELENMESI

PROF. DR. AYLIN
YALCIN SARIBEY
DILEK KIZILBOGA

6390 SAYILI KANUNUN KOY ORTA MALLARININ HUKUKI
STATUSU VE USUL HUKUKUNA ETKISi

Dr. Ogretim Uyesi, ilker
KARAONDER

SUYA EL ATMANIN ONLENMESI DAVALARINDA GENEL
SU-OZEL SU AYRIMININ SONUCLARI

Dr. Ogretim Uyesi, ilker
KARAONDER
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A Case of Toxidermia Associated with Metronidazole and R
L Saadi Fatima Zohra
Terbinafine Use
BESSAID Kamilia,
. . L TOUAMI Fadila,
'gtrzjedlm:sglt osfisEarIy Detection on Acetaminophen Toxicity : A Case MILOUD ABID Dalila,
y Analy KRID Meriem,
ABOUREJAL Nesrine,
TOUAMI Fadila,
L L . BESSAID Kamilia,
Ili’r?de:?ttir(l)(r:1 Tebufenpyrad Toxicity: A Case Report of Accidental MILOUD ABID Dalila,
9 KRID Meriem,
ABOUREJAL Nesrine
=
© 5 TREATMENT OF ARTICULATIO CUBITI LUXATION WITH Dr. Ogr. Uyesi, Kerem
% | LINEAR TYPE IA EXTERNAL FIXATION IN A CAT: A CASE YENER )
| E REPORT Dog. Dr., Unal YAVUZ
S =
~ <
| ™
2' Q Walnut Green Husk Extract as a Sustainable Feed Additive in SSN@SSEAtakan
T S Ruminant Nutrition Prof. Dr. Ozge SIZMAZ,
A
Ammonia Emissions in Poultry: Environmental Impacts and I;EsNgsleAtakan
Mitigation Strategies Prof. Dr. Ozge SIZMAZ,
Dr. Ogr. Uyesi RAZIYE
ANTIFUNGAL POTENTIAL OF RICINUS COMMUNIS KOCAK
EXTRACTS AGAINST SOIL-BORNE PATHOGENS Dr. ()gr. Uyesi OZDEN
SALMAN
MEDICINES USED IN IRREGULAR HEART RHYTHMS IN PhD Student Bilent Burak
CATS AND DOGS DOGAN
Prof. Dr. Ali BILGILI
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ASSESSMENT OF BIOLOGICAL AND ENVIRONMENTAL
FACTORS AFFECTING VIOLENCE BEHAVIOUR IN Assoc. Prof. Itir ERKAN
FORENSIC SCIENCES
Vital Security Interests of States in International Law Assist. Prof. Heidar Piri
4 ABUSE OF DUTY IN THE PUBLIC SECTOR: A llma Bici
™~ § COMPARATIVE ANALYSIS ACROSS HEALTHCARE, Adrian Gashi
% 5 EDUCATION, AND LAW ENFORCEMENT IN EUROPE
= =
S =
: e TURK HUKUK SISTEMINE UYGUN YAPAY ZEKA DESTEKLI | Ogr. Gér. Dr.
| - HUKUKI KARAR DESTEK SISTEMi: KURAMSAL CERCEVE MUHAMMED BURAK
% 8 VE MIMARI ONERI GORENTAS
a
<
GENDER CHANGE IN ACCORDANCE WITH CREATION Ars. Gor. Dr. MUSTAFA
ACCORDING TO UNAL
ISLAMIC LAW
Ars. Gor. Adli Psikolog
SUC EGILIMLERININ NLP iLE TESPITi: KRIMINAL HAKKI HALIL
DUSUNCE VERI SETININ OLUSTURULMASI VE ROBERTA BABACAN
MODELININ EGITILMESI Avukat, Yls Ogr., SERHAT
KAAN SEVSAY
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. . A . Doktora Ogrencisi Shahinah
1 The Sources of Inheritance Laws in the Facilitation Treatise by Hameed Abdullah

Muhammad ibn Abi Bakr al-Mar’ashi, Sajqili Zadeh (1150 h.) Prof. Dr. Ali Ruza Giil

RELEASE IN THE PRACTICE OF KASAME IN OTTOMAN Dr. Ogr. Uyesi
CRIMINAL LAW Abdsussamed ATASOY

FUNCTIONS OF COLLECTION ENDORSEMENT IN BILLS OF

3 EXCHANGE AND THE SITUATION PRESENTED BY Dr. Ogr. Uyesi, BURET

5 PERSONAL DEFENSES CATAKOGLU AYDIN
© =
Z :D
9 @
< = EXAMINATION OF THE IMPACT OF DATA COLLECTED Assoc. Prof. Dr. Siileyman
& s 4 THROUGH THE INTERNET ON STATE SOVEREIGNTY DOST
4 - FROM THE PERSPECTIVE OF INTERNATIONAL LAW Habibe Betiil YAVUZ
1
< _
I -3

a

THE IMPACT OF THE CONSTITUTIONAL COURT ON

CONDOMINIUM LAW Dog. Dr. Fatih GULER

ANAYASAL BiR ORGAN OLARAK MAHALLI IDARELERIN Rabia GULER
6 SECIMLERINDE MUHASEBE MESLEK MENSUPLARININ Dog. Dr. Fatih GULER
ADAYLIK VE SECILME ORANLARI

TUKETICI HUKUKU KAPSAMINDA AVUKATLIK
7 SOZLESMELERINDEN KAYNAKLANAN
UYUSMAZLIKLARDA ARABULUCULUK

Dr. Ogr. Uyesi Gaye TUG
LEVENT
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THE RISE OF CYBER FRAUD IN FINANCIAL REPORTING: A

1 CALL FOR FORENSIC ACCOUNTING SOLUTIONS M. Ahmed Faroog,

INTEGRATING KNOWLEDGE MANAGEMENT INTO
2 FORENSIC SCIENCE PRACTICE Laila Hossain,

THE IMPACT OF INEFFICIENT DATA STORAGE ON

3 MEMORY UTILIZATION Tan Kien Hwa, Siti Nabilah

Ahmad,

MANAGING FORENSIC INVESTIGATIONS IN THE
AFTERMATH OF A STRUCTURAL DISASTER: THE

" .
£ 4 COLLAPSE OF THE SAO PAULO SHOPPING MALL Dr. arlos Eduardo Martins
o 3
prd =
o o
;(' ° OVERCOMING BARRIERS IN DIGITAL EVIDENCE
P s 5 COLLECTION: THE PATH TO ADMISSIBILITY Chia Su Ling,
=~ ie]
_ w
:(' 8
T E
R FORENSIC SCIENCE IN GHANA'S LEGAL FRAMEWORK: A | x o0 o o
&) 6 STUDY ON PATHOLOGICAL TRUTHS - Frot. Dr.
Nkrumah Owusu
LEVERAGING HEURISTIC MODELS FOR DETECTING
. MONEY LAUNDERING ACTIVITIES IN FINANCIAL Vincent Tano
INSTITUTIONS '
THE ROLE OF ARMED GROUPS IN INTERNAL CONFLICTS:
8 A STUDY OF THE SYRIAN CIVIL WAR Dr. Zainab Khalil,
AUTOMATING DIGITAL FORENSICS INVESTIGATIONS:
THE ROLE OF ONTOLOGY FRAMEWORKS IN ENHANCING .
9 Ramesh Natarajan,

EFFICIENCY
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RELATIONSHIP BETWEEN CRIMINAL BEHAVIOR AND
. MENTAL ILLNESS IN TEENAGERS S. Rahman, A. Sayed, M.
Hassan, K. Abdullah
RIMINAL LAW INSTRUMENTS TO COUNTER CORPORATE
CRIMES IN SOUTH AFRICA
2 Thando Mhlongo
SEXUAL AND GENDER BASED CRIMES IN
INTERNATIONAL CRIMINAL LAW: MOVING FORWARDS
3 OR BACKWARDS? Assis. Prof. Dr. Ayesha
Karim
E
j -
g THE NATURE OF ORIGIN OF NEW CRIMINAL
S p OCCURRENCES IN THE WEST BANK REGION: CULTURAL
= = 4 AND CRIMINOLOGICAL “INTERSECTION” IN 2010-2020 Lecture Dr. Sami Al-Najjar
- 4
< <
w — SMUGGLING OF MIGRANTS AS AN INFLUENTIAL FACTOR
: D ON NATIONAL SECURITY, ECONOMIC AND SOCIAL LIFE
N
3 o 5 | INTURKEY Samuel Kibaki
T o
(%)
2
< CYBER SECURITY IN KENYA: A COLLABORATION
BETWEEN COMMUNITIES AND PROFESSIONALS
6 Esther Muthoni, Juma
Njoroge,
Psychopathic Disorders and Judges Sentencing: Can Neurosciences
Change This Aggravating Factor in a Mitigating Factor?
7 Dr. Ahmed Fathi
THE CONDUCT OF LAUNDERING MONEY THROUGH
TRANSPORT OF CASH IN THE MIDDLE EAST AND NORTH
AFRICA REGION -
8 Ali Mansour
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THE ROLE OF LEGAL INTERPRETATION IN SHAPING A
HIGHLY QUALIFIED JUDICIARY IN ARGENTINA Prof. Dr. Mariana
Fernandez
THE DEFENSE ATTORNEY'S ROLE IN THE CRIMINAL
JUSTICE SYSTEM OF EGYPT, CAIRO 2020
Dr. Ahmed Hassan
Hamed Al. Jobeyir
SEXUAL AND GENDER-BASED VIOLENCE IN
INTERNATIONAL LAW: MOVING TOWARDS JUSTICE OR
RETREATING?
Amina Belhaj
JUDICIAL REFORMS IN A POST-CONFLICT COUNTRY:
N BUILDING LEGITIMACY THROUGH SYSTEMATIC CHANGE
) Assoc. Prof. Dr. Samuel
= Kofi Asare
Z é: THE BALANCE BETWEEN LEGAL AUTHORITY AND
9 = KNOWLEDGE IN THE NIGERIAN SUPREME COURT
< = Authors: .
) = Tunde Adedeji
t S
~ <
-
3 | *
< S LEGAL TOOLS TO COMBAT CORPORATE CRIMES IN
= - SOUTH AFRICA
e
e .
& Dr. Nkosi Mthembu
KNOWLEDGE MANAGEMENT IN FORENSIC SCIENCE: A Ahmed Al-Mansoori
GLOBAL PERSPECTIVE Mei-Ling Wang
THE DEVELOPMENT AND EXECUTION OF THE VISION FOR | Amina Ouma, Samuel
FORENSIC SCIENCE 2025 IN KENYA" Ndegwa, Grace Wambui,
David Odhiambo
FINANCIAL STATEMENT FRAUD: A CALL FOR
INTEGRATING FORENSIC ACCOUNTING IN CORPORATE Mariama Dio
PRACTICES P
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FOSTERING ISLAMIC EDUCATIONAL VALUES IN EARLY
CHILDHOOD THROUGH NARRATIVE TECHNIQUES . .
Samuel Kofi Appiah,
Amara Zahra Al-Hassan
GENDER DYNAMICS AND ISLAMIC EDUCATION IN
CONTEMPORARY GEORGIA: INSIGHTS FROM KVEMO
KARTLI A. Omotoso,
Assis. Prof. Dr. M. Zhang,
K. Amari
EXPLORING THE SIGNIFICANCE OF NAMES AMONG THAI
MUSLIM STUDENTS: AN EXAMINATION OF VALUES AND
IDENTITY Iman Al-Farouq, Monica da
Silva, Dr. Kenji Nakamura
3
& INTERACTIONS BETWEEN MALAY AND CHINESE
2 COMMUNITIES: A CIVILIZATIONAL ANALYSIS . .
- = Aisha Alimova,
% Vi Dr. Liu Yanjun
2 >
% o THE EMERGENCE OF ISLAMIC TOURISM IN
~ ) KAZAKHSTAN: A NEW TREND OR A RELIGIOUS REVIVAL?
j [ Assoc. Prof. Dr. M. K.
< e Niyazov
T [a
S
a3 REVISITING APOSTASY LAWS: A CONTEMPORARY
< PERSPECTIVE
Sara Kofi,
Lecture Dr. Ibrahim Ahmed
ZAMZAM WATER AS CORROSION INHIBITOR FOR STEEL
REBAR IN RAINWATER AND SIMULATED ACID RAIN .
Ahmed A. Elshami,
Stéphanie Bonnet,
Abdelhafid Khelidj
ISLAM, GENDER AND EDUCATION IN CONTEMPORARY
GEORGIA: THE EXAMPLE OF KVEMO KARTL .
N. Gelovani,
D. Ismailov,
S. Bochorishvili
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EXPLORING THE INTERACTIONS BETWEEN POLITICS AND
RELIGION IN CONSTITUTIONS: A CROSS-NATIONAL Dr. Mei-Ling Zhou
1 COMPARISON Dr. Samuel Okoro
Rachid Benali

FAITH AND CULTURAL IDENTITY IN ASIA AND AFRICA:
COMPARATIVE INSIGHTS FROM BUDDHISM AND

CHRISTIANITY Assoc. Prof Dr. Farida Al-

Mansoori

THE IMPACT OF ISLAM ON SOCIO-ECONOMIC
DEVELOPMENT: A COMPARATIVE STUDY ACROSS

3 COUNTRIES Wang Wei
Hassan Bahrami

=
o
2
% RELIGIOUS INFLUENCE IN THE JUDICIAL SYSTEM: A
S STUDY OF FAMILY COURTS IN SOUTH ASIA i
N o 4 Rajesh Kumar
z < Fatima Al-Zahra
@) o
- S
% E ISLAMIC VIEWS ON WOMEN'S HEALTH AND
~ LL REPRODUCTIVE RIGHTS: PERSPECTIVES FROM MIDDLE
- = EASTERN COUNTRIES Dr. Yara Al-Farsi
| o 5
< - Dr. Yunus Al-Rahman
T 3
o
o THE INTERPLAY BETWEEN RELIGION AND POLITICS IN
g MODERN EGYPTIAN SOCIETY
< 6 Ahmed Zaki
Yasmin Khoury
DEMOCRATIC PROCESSES AND RELIGION: A STUDY OF
THE INFLUENCE OF CHRISTIANITY IN LATIN AMERICA
7 Francisco Torres
Dr. Natalia Ramirez
8
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THE IMPACT OF EARLY ETIQUETTE LEARNING ON
PUBLIC SPEAKING AND RELIGIOUS INTERPRETATION IN Alexander Dubois
EUROPEAN CONSTITUTIONS o N
Emilie Lefevre
THE INFLUENCE OF EARLY LEARNING ON PUBLIC
SPEAKING AND CULTURAL AND RELIGIOUS IDENTITIES:
A COMPARATIVE STUDY OF EUROPEAN PERSPECTIVES Lucie Moreau
Dr. Thierry Dubois
THE EXAMINATION OF THE INTERCONNECTION
A BETWEEN RELIGION AND DEVELOPMENT: FOCUSING ON
S CHRISTIANITY Lucas Fernandez
g’ Prof. Dr. Ana Maria Silva
2 &
@) < UNDERSTANDING THE SILENCE: WHEN COURTS AVOID
| = RELIGION i §
< 8 Assis. Prof. Dr. Sofia
w . Rodrigues
~ 1.
:II )
< ‘5 ISLAM AND THE VALUES OF UZBEK CULTURE
T a Mukhammadali Buzroev,
% Jamshid Djalilov, Nodira
7 Tursunova, Zafarbek
< Abduzayev
MAINTENANCE OF PHILOSOPHICAL, HUMANISTIC, AND
RELIGIOUS VALUES IN THE SECURITY OF THE UZBEK .
D. A. Karimov, M. K.
NATION .
Muminov, R. S. Tursunov,
N. B. Shamsiev
WHOEEAISM: A CONCEPT OF RELIGION ORIGIN AMONG
THE KAZAKH PEOPLE
Nurzhan K. Kudaibergenov,
Aida Z. Yessentayeva
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USING INFORMATION THEORY TO ANALYZE COGNITIVE Timur Akhmetov,
SYSTEMS IN HUMANS AND MACHINES Aygul Tursunbekova,
Bekzat Zhanibekov
USING ARTIFICIAL INTELLIGENCE TO IMPROVE
DECISION-MAKING IN SYSTEMS ENGINEERING: A CASE Ahmed A. Al-Hassan,
STUDY IN MACHINE VISION Fatima B. Al-Sayed
USING ARTIFICIAL INTELLIGENCE TO IMPROVE
DECISION-MAKING IN SYSTEMS ENGINEERING: A CASE Ahmed A. Al-Hassan,
STUDY IN MACHINE VISION Fatima B. Al-Sayed
ADVANCES IN ARTIFICIAL INTELLIGENCE FOR SPEECH
RECOGNITION TECHNOLOGY Ahmed A. Al-Sabah
o Layla M. Al-Farsi
< | &
= c
9 &
L] DEVELOPING INTELLIGENT ENTERPRISE SOLUTIONS -
< X Dimas Prasetya,
i‘) x USING REFERENCE ARCHITECTURE Prof. Dr. Rika Santoso
- -
:(I o
Il
o PREDICTING BANK TELEMARKETING SUCCESS USING Lecture. Dr. Dmitry
ARTIFICIAL NEURAL NETWORKS Ivanov,
Dr. Sergey Petrov
ATTITUDE OF UNIVERSITY STUDENTS TOWARDS THE T. Nguyen, P. Tran, L
USE OF ARTIFICIAL INTELLIGENCE IN EDUCATION Hoang, V. Pham
Qiﬁ%ﬁ%ﬂ\éE?PPROACH TO INNOVATION Maria lonescu,
Dr. Radu Popescu
COMPARATIVE STUDY ON THREE ARTIFICIAL . .
INTELLIGENCE TECHNIQUES FOR PRECIPITATION ¥r:2rThN|\?uZe2r'1 HSL;:I "SS'
FORECASTING IN RAIN DOMAIN Lo guyen, Luang Puy
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REIMAGINING INTELLIGENCE: INSIGHTS FROM
1 INFORMATION THEORY Dr. Eduardo Silva, Akira
Nakano
LEVERAGING ARTIFICIAL INTELLIGENCE IN SYSTEMS
ENGINEERING: INSIGHTS FROM A REMOTE SENSING
2 APPLICATION Amina Z. N'Guessan,
Hiroshi T. Nakamura
ENHANCING SPEECH RECOGNITION THROUGH
ADVANCED STATISTICAL MODELS
3 Dr. Amina Al-Mohamed,
Dr. Li Wei
STRATEGIC DECISION-MAKING THROUGH ADVANCED
DATA ANALYTICS Amina NKkosi,
4 Ryo Tanaka,
Kofi Asante
INTEGRATIVE FRAMEWORK FOR INTELLIGENT
P ENTERPRISE SYSTEMS
Lo % 5 Maria Silva,
% o Jun-Ho Lee
2 53
< N
2 % FORECASTING TELEMARKETING SUCCESS IN BANKING
- o USING DEEP LEARNING TECHNIQUES
2' c 6 Javier Morales,
T <2 Liu Wei, Amara Ndiaye
L
ENHANCING SOFTWARE RELIABILITY THROUGH
ADVANCED COMPUTATIONAL TECHNIQUES Aisha NKosi,
7 Hiroshi Tanaka,
Pedro Lima,
Eleni Papadopoulos
ADVANCED APPROACHES FOR PRECIPITATION
FORECASTING USING MACHINE LEARNING TECHNIQUES: Léa Roussillon, Mikhail
A COMPARATIVE ANALYSIS Ivanov, Amina Jalloh,
Hiroshi Nakamura, Sofia
Silva
ADVANCEMENTS IN ARTIFICIAL INTELLIGENCE
APPROACHES FOR DISSOLVED GAS ANALYSIS IN
TRANSFORMERS: A COMPREHENSIVE REVIEW Dr. Liang Wei, Dr. Emil
Kato
EXPLORING PROACTIVE STRATEGIES IN INNOVATION
MANAGEMENT
8 Dr. Liang Wei, Dr. Emil
Kato
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F. Mulugeta Tadesse, A.
1 HEALTHCARE WASTE MANAGEMENT PRACTICES IN Alemayehu Berhanu, S.
ETHIOPIA: AN INVESTIGATIVE STUDY Kibrom Tesfaye, M. Dawit,
L. Tsegaye
Tesfaye Mulugeta,
ASSESSING ENVIRONMENTAL RISKS AND THE Mekonnen Dibaba,
2 PERCEPTION OF RISK TO IMPROVE HEALTH AND WELL- Samuel Getachew,
BEING IN POOR AREAS OF ADDIS ABABA Muluye Ayenew,
Teshome Gebremedhin
1. Popescu,
EMERGENCY HEALTH MANAGEMENT AT A ROMANIAN M. Dumitrescu
3 UNIVERSITY ’ !
L. P. lonescu,
V. R. Stanescu
KNOWLEDGE MANAGEMENT: A COMPREHENSIVE MODEL .
FOR INNOVATION DIFFUSION IN THE PUBLIC HEALTH Dr. Lucie Dugont, Prof.
4 SECTOR Xavier Martin, Dr. Claire

Lefevre
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ABSTRACT

Although it is new, considering algebraic structures with the rough set model has created an
impressive effect. In this way, strong answers to the concept of uncertainty have been found.
In this study, the adaptation of the concepts of ring and ideal to the rough set model will be
given with examples. Additionally, the existence of the concept of local rough ideal will be
investigated.

Key Words: Rough Set, Local Rough Set, Rough Group, Rough Ring, Rough Ideal.

1. INTRODUCTION

The rough set model discovered by Pawlak has become an alternative set model frequently used
by mathematicians in the face of uncertainty[1]. Mathematics does not want uncertainty
situations. As the level of clarity increases, the ability to comment also increases. For this
reason, the concept of local rough set, which is more concrete and has a higher degree of
completeness than the rough set model, has emerged. Since data reduction is performed in the
upper approach of the local rough set, the completeness measure is higher. Therefore, clearer
information can be obtained [2-4].

Definition 1.1 [1] Let L is a universe (non-empty) set and ¢ is an equivalence relation on L.
The set (L, ¢) is said to be an approximation space. We denote the equivalence class of object
a € L by [a],. Suppose (L, ) is an approximation space and P is a subset of L. The sets

P={a€l: [al,cP},P={a€l: [al,nP+@},Bnd(P) =P — P are called upper
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approximation, lower approximation, and boundary region of P, respectively. If Bnd (P) = 0,
then P is rough set. The completeness measure of a rough set, a(P) = |P|/|P].
Example 11 L = { X1, X9,X3,X4,X5,Xg,X7,Xg,Xq,Xq10 } |S set Of ObjeCtS, A= { a;,d;, ds } IS
set of features, V; ={1,23} , V,={1,2}, V; ={1,2,3,4}is the set of values and the
equivalence relationon L, 6 (x;) = {xj : with the same dimensions as xj,xi 1 < i,j < 10}

U

X1

2
i

2
£
w

X2

X3

Xq

Xg

Xg

X7

Xg

Xg

WIN R W R RN W N
NP R[N R RN RN -
Rl RN AW W R w e

X10

an information table is given. Indistinguishability relations of this table:
-:?l:xl) = 5[:X3) = 5[:XQ) = {xl,x3,x9 }

8(xz) = 6(x7) = 6(x10) = { x2,x7,x10 }

8(xg) = { x4}
6(xs5) = 6(xg) = { x5, x5}
8(xg) = { x4}

FOTP :{ xl.xz.xg,x4.15,x9 } ;L,
8(P) = { x1,x3,%4,Xx0}

6(P) = {x1,x2,%3,%4,Xs5,X7,Xg, X9 X10 }

BndS(P) = 6(P) — 6(P) = {x5,x5,x7,Xg,X10} £ O
Then, set P is a rough set with these properties. Completeness measure of the set P,

Pl 4
aP) = =73.

Definition 1.2 [2,4] Let L be the set of a finite number of objects, L; € L, L = U L; and for an
equivalence relation on L; such that the relation §; is &; = &|,, = & N (L; X L;), let the family
L={(L;,6;): i €1, L; S L be the set of a finite number of objects, §; € L; x L; equivalence
relation} be defined. If the &;]y, = &;ly condition is hold for each (L;,6;) , (L;,6;) and
x € W € (L; n L;) taken from this family, the £ family is called a local approximation space.
Let £ family be the local approximation space and @ = P < L. For (L;,6; ) € £,
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8;(P)={x€L: [x]; € P,Vi€l}thesetis called the local lower approximation of the set
P.

§5;(P)={x€L: [x];nP=0,vie€I}thesetiscalled the local upper approximation of the
set P.

Bnd, (P)=6;(P) — g(P) the set is called the local boundary region of the set P. If Bnd,;(P) = 0
, then P is local rough set. The completeness measure of a local rough set,
«(P) = |8,)| /[ @)

Example 1.2 With the information table and data in Example 1.1, let the pairs selected from
the local approximation space family L, = {x,,x3,x3,x4,%5,%9, %19} and L, = {xg,x7,xg} be
given. Indistinguishability relations for L;

8; (1) = [xq]; = {x1, 3, %0}
0 (xz) = [lei = {xz-xm}
8; (xg) = [xa]; = {x4}

8; (xs) = [xs5]; = {xs5}

For P = { X1,X2,X3,X4,X5,Xq } c Lv

§;(P)={x€L: [x];SP,Vi€Tl}={x1,x3%4%s5%s}

E_I(P):{x EL: [I]IHP ?‘—'@.'ﬁ"iEf}={xl,x2,xg,x4.15,xg,xm}

Bndﬁi(P)=5_i(P)—ﬁ(P):{xz-xm}¢®

Then, set P is a rough set with these properties. Completeness measure of the set P,

s?)] _ s
— = —. Here, It can be seen that
Iﬁf(PJI 7

a;(P) =
ag, (X) > ag(X).

The concept of group was transferred to rough set theory first by Biswas-Nanda and then by
Miao et al.[4]. Transferring the concept of semigroup to rough set was studied by Bagirmaz et
al.[5].

Definition 1.3 : [5,6] Let (L, ¢) be an approximation space and V be a binary operation on L.
A c L iscalled a rough group if the following properties are satisfied:

)VB,9EABVIEA
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i) VO,9,u €A (BVE) Vyu=0V(IV u) orassociative property holds in 4.

iii) V@ € A, suchthat 3e € 4, 8-e = e -6 = 8, where e is called the rough unit
element of rough group A.

iv)VBeE A, dpEAD0-p=p-0 = e, where p is said the rough inverse element of
8 in C, we denote it by 671,

Theorem 1.1 [5,6] If B is a rough subgroup of 4, the following properties are satisfied:
i)ve,9 €EB, VI € B.
iiyv6 € B, 87 €B.

2. FROM ROUGH RiING TO ROUGH IDEAL
In this section; The concepts of rough ring, rough subring, rough ideal will be given.

Definition 2.3 [7] Let D is a rough set. Define the operation in D as """ and "®" are addition
and multiplication in D, respectively. Then, (£, @,&) triple is said to be a rough ring if all
condition below are satisfied:

i) (D, @) is arough commutative group,

it) (D, ®) is a rough semigroup or D satisfied associative property,

iii) Forevery 8,0,u € ©,then8 @ (9P u) =0 QP 0 QRQuand (0 BI) Qu-=
Q@ udI® pholdsin D.

Example 2.1 Let L =7, For every x,x, € L, define an equivalence relation
@ =x;—xy =2k, k €R. Then, the equivalence class of L IS

deduce that P is a rough set.
Let's show that the set rough P is a commutative rough group.

i)Forv8,9 e P,0 D IEP

ii) Forve,0,u € P, D (9 D u) = (6 G 9) D u associativity property provided in
P.

iii) ¥0 € P, suchthat 3e € P, 6 @ e = e @ 6 = 6, where e is called the rough unit
element of rough group P.

iv)VOEP ApEPSI0 @ p=p@ 0 =e,where p is said the rough inverse element
of 8 in P, we denote it by 67 1.

v)Forv, 9 e P, 0 I9=0@ 8.
Thus, (P,6) is a commutative rough group.
Let us also show that P is a rough ring.

DForve, 9, u €EP, 0@ (9 Q@u) =0 &9 @u.
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ii) For v, 9,ueP, 0QR (9P =0Q@09B0R@u and @PHNHRXu =

R udI9 @ uholdsinP.
Therefore, (P,5,&) is a rough ring.

Definition 2.3 Let P be rough ring and K < P. K is said to be a rough subring of P if K is a
rough ring with the same operation as P.

Theorem 2.2 [7] Let K = @ is a rough subset of a rough ring P. K is called a rough subring of
P if and only if every k,, k, € K the following condition is satisfied:

i)For vky, k, EK, k, @ (—k,) EK,
i) For vk, k> EK, k, ® k, €EK.

Example 2.2 Based Example 2.1, K = {5,?} isaroughsetand K € P. Forevery k,,k, € K,

it is clear that k, @ (—k,) € K. Again it is clear that k; &® k, € K. Therefore, K is subring of
P.

Definition 2.4 [7] Let (P,B,&®) be a rough ring and B = @ is rough subset of P. B is called
rough ideal of P if:

i) For V.6, 65 € B, 6, @D (—6,) € B,

i)Forvé e BandVp €EP, 6 Q@ p,p Q6 €B,
Rings are not required to be commutative. Here, we can define left-rough ideals and right-rough
ideals.

Definition 2.5 [7] Let (P,5,&) be arough ring and B < P. A subset B is said to be left-rough
ideal in P if

i) FOr V6,6, € B, 6, @B (—46,) €EB

i)Forv6 € BandVp EP, p @ & € B,
A subset B is said to be right-rough ideal in P if

i) For V6,65 € B, 6, D (—6,) €EB

i)Forvé € Bandvp EP, 6 @ p €B.

Example 2.3 Let L = Z,,. For every x,,x, € L, define an equivalence relation

@ = x, — x> = 3k, k € R. Then, the equivalence class of L is
L/o={{0369)},{1,47,10}{25811}}

Let P = {0,3,4,5,6,7,8,9}. Then we obtain lower approximation and upper approximation of

. Since 8 — B = @, B is rough set. Now let's show that B is a rough ideal.
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i) For V6,65, € B, 6, D (—6,) €SB
i)Forvé e BandVp €EP, 6 Q@ p,p @ 6 € B,
Since conditions i) and ii) above are holds, it is clear that 8B is the rough ideal of P.

3. CONCLISUON

In the upper approximation of a rough set, local rough sets can be obtained by reducing unused
elements. Thus, since the completeness measure (degree of belonging of the element) of local
rough sets will be higher than rough sets, it can be said that local rough sets will provide more
concrete information. From this, the idea of rough rings evolving into local rough rings
emerged. However, by localizing a rough ring, it has been observed that local rough rings
cannot be obtained since the condition of the rough ring being closed according to the operation
b (the element is not in the upper approach) is not hold. Therefore, a local rough ideal cannot
be obtained.
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ABSTRACT

The study of kinematics, which describes the motion of objects without considering forces, is
closely related to helical type curves, a fundamental concept in physics, engineering, and
robotics. A helix is a three-dimensional curve characterized by simultaneous rotation around an
axis and translation along it, making it essential in analyzing complex mechanical movements.
On the other hand, new constant slope curves called slant helix, and c-slant helix curves have
been recently introduced. In this study, we present the integration of kinematic analysis with
helical structures related to their characteristics.

Keywords : General helix, slant helix, rigid body motion.
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ABSTRACT

Rectifying curves are a special class of space curves whose position vectors always lie in their
rectifying plane, the plane spanned by the tangent and binormal vectors at each point. These
curves have significant applications in physics, engineering, and computer-aided geometric
design, where understanding the geometric properties of curves enhances modeling and motion
analysis. In this study, we introduce an algorithm to produce rectifying curves by using the

direction curves lying on the Frenet planes of a Frenet curve.

Keywords : Rectifying curve, Frenet plane, Direction curve.
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ANALYSIS OF SOLVING AND APPLICATIONS OF SINGULARLY PERTURBED
PROBLEMS
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OZET

Singular perturbation problems are examined, where the coefficients of the terms containing
the highest-order derivative depend on a small positive parameter. These problems arise in
various areas of mathematics, including the Navier-Stokes equations for fluid flow at high
Reynolds numbers, fluid dynamics, chemical reactions, and oceanography. Finite difference
schemes are constructed on a uniform mesh. The uniform convergence and stability of these
schemes with respect to the perturbation parameter are analyzed in the discrete maximum norm.

Numerical results are presented to demonstrate their computational performance.

Anahtar Kelimeler : Singularly perturbed problem; Numerical method, Finite difference
scheme; Stability; Uniform mesh.
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ABSTRACT

The concept of geometric flow has been one of the most fascinating mathematical tools for
describing geometric structures in Riemannian geometry in recent years. A particular class of
solutions, where the metric evolves under diffeomorphisms, has had a significant impact on the
study of singularities in flows, as they emerge as potential singularity models.

Conformal Ricci solitons constitute an important area of research in differential geometry,
particularly in Riemannian geometry. This concept is related to the Ricci flow and is used to
study the evolution of Riemannian metrics. Conformal Ricci solitons can be regarded as a
generalization of classical Ricci solitons and are associated with Einstein manifolds, the
Yamabe flow, and various geometric flows. They represent fixed-point solutions of geometric
flows such as the Ricci flow. The Ricci flow is an equation that examines how Riemannian
metrics change over time and has been particularly utilized in the works of Hamilton and

Perelman.

In this study, the effect of conformal Ricci solitons, which are highly significant for
mathematics, physics, and engineering, on the geometry of para-Sasakian manifolds is
investigated. The characterization of para-Sasakian manifolds admitting conformal Ricci
solitons has been obtained under certain special curvature conditions written with respect to the

W, -curvature tensor.

Anahtar Kelimeler : Para-Sasakian Manifold, Conformal Ricci Soliton, W, -Curvature Tensor
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1 INTRODUCTION

The concept of geometric flow has been one of the most fascinating mathematical tools
for describing geometric structures in Riemannian geometry in recent years. A particular class
of solutions, where the metric evolves under diffeomorphisms, has had a significant impact on
the study of singularities in flows, as they emerge as potential singularity models.

Conformal Ricci solitons constitute an important area of research in differential
geometry, particularly in Riemannian geometry. This concept is related to the Ricci flow and is
used to study the evolution of Riemannian metrics. Conformal Ricci solitons can be regarded
as a generalization of classical Ricci solitons and are associated with Einstein manifolds, the
Yamabe flow, and various geometric flows. They represent fixed-point solutions of geometric
flows such as the Ricci flow. The Ricci flow is an equation that examines how Riemannian
metrics change over time and has been particularly utilized in the works of Hamilton and
Perelman.

In this study, the effect of conformal Ricci solitons, which are highly significant for
mathematics, physics, and engineering, on the geometry of para-Sasakian manifolds is
investigated. The characterization of para-Sasakian manifolds admitting conformal Ricci
solitons has been obtained under certain special curvature conditions with respect to the W, -

curvature tensor.

2 PRELIMINARIES
A (2n + 1)-dimensional smooth manifold M*"** has an almost paracontact structure
(¢. &, m) if it admits a tensor field ¢ of type (1.1), a vector field £ and a 1-form 1 satisfying the
following conditions;
P’X =X —n(X)¢& n@) =1 ¢{=0 neg¢p=0. 1)
If an almost paracontact manifold is endowed with a semi-Riemannian metric tensor g such
that
g(pX, ¢Y) = —g(X.Y) + n(X)n(Y), )
for all vector fields X,¥ on M*"*! then M*"*1(¢,&,1,g) is said to be almost paracontact
metric manifold. It is clear that
g(&,x) = n(x).

11
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The fundamental 2-form € of an almost paracontact metric manifold M*"**!(¢,&,1,9) is
defined by

P(X.Y) = g(X,¢Y). 3
If dn = &, then almost paracontact metric manifold M="**(¢,&,7,g) is called paracontact
metric manifold. If the structure (¢. &, 1. g) satisfies the equations

dn =0,V = —gX, 4)

(V@)Y = —g(X,Y){ —n(¥)X + 2n(X)n(Y)¢, ©)
the manifold M*"** s called para-Sasakian manifold or P-Sasakian manifold, where ¥ denote
the Levi-Civita connection on M*"**_If the relation

(Vem)¥ = —g(X,Y) +n(X)n(¥) (6)
is satisfied specifically, the para-Sasakian manifold is called the special para-Sasakian
manifold or the Sp-Sasakian manifold.

In+l

Lemma 1 The (2n + 1)-dimensional para-Sasakian manifold M satisfies the

following relations:

R($Y)Z=n(Z)Y —g(Y,Z)E, (7
R(X,8)Z=—(Z)X +g(X,2Z)¢, (8)
RXYE=n(X)Y —n(Y)X, 9)
N(R(X.Y)Z) = g(X.Zn(Y) — g(¥.Z)n(X), (10)
S5(X,&) = —2nn(X), (11)

Q& = —2né, (12)

In+l

for any vector fields X,¥ on M , Where ¥ is the Levi-Civita connection, R and S

denote the Riemannian curvature tensor and Ricci tensor of M=""*  respectively.

3 CONFORMAL RICCI SOLITONS ON PARA-SASAKIAN MANIFOLDS

The concept of Ricci solitons was introduced by Hamilton in the mid-1980s. Ricci
solitons are natural generalizations of Einstein metrics and also correspond to self-similar
solutions of Hamilton’s Ricci flow. They typically arise as limits of dilations of singularities in
the Ricci flow.

Ricci solitons are also of interest to physicists and are referred to as quasi-Einstein

metrics in the physics literature. Studies on Ricci solitons in contact manifolds began with

12
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Ramesh Sharma and were later continued by many researchers, including M.M. Tripathi, Bejan,
and Crasmareanu, who investigated Ricci solitons in contact metric manifolds.

In 2005, A.E. Fischer introduced a new concept called conformal Ricci flow. This
concept is a variation of the classical Ricci flow equation, where the unit volume constraint is
replaced by a scalar curvature constraint. The resulting equations are referred to as the
conformal Ricci flow equations. This name arises from the role of conformal geometry in
constraining scalar curvature and the fact that these equations represent the sum of a conformal
flow equation and the vector field of a Ricci flow equation.

These new equations are of the form

Z—f+z(s+f} = —pg,
(13)
r(g) = -1,
where r(g) denotes the scalar curvature of the manifold, p represents a scalar but non-dynamic
field, and n is the dimension of the manifold.

The conformal Ricci flow equations exhibit similarities to the Navier-Stokes equations
in fluid mechanics. Due to this resemblance, the time-dependent scalar p is referred to as the
conformal pressure. Just as physical pressure in fluid mechanics ensures the incompressibility
of a fluid, conformal pressure acts as a Lagrange multiplier to deform the metric conformally,
thereby preserving the scalar curvature constraint.

The conformal Ricci soliton equation was introduced by N. Basu and A. Bhattacharya.
A conformal Ricci soliton on a Riemannian manifold (M, g) is defined as a triplet (g.¢,4)

satisfying the equation

Lg+25=[22-(p+ =)o, (14)

Int+l
on M. Here, L; denotes the Lie derivative operator along a vector field &, and 4 is a real
constant.
Conformal Ricci solitons are classified based on the sign of 4:
e |[f A = 0, the soliton is called expanding.
o [f A =0, itis called steady.
o [f A < 0, itis called shrinking.

13
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4 PARA-SASAKIAN MANIFOLDS ADMITTING CONFORMAL RICCI SOLITONS
Let us assume that (g.¢,A) is a conformal Ricci soliton on a (2n + 1)-dimensional
para-Sasakian manifold M*"**. In this case, the Lie derivative Lzg can be easily computed,
leading to the equation of the form
(Leg)(x,¥) = g(—9X.Y) + (X, 8Y),
forall X, ¥ € T'(TM). Moreover, since ¢ is symmetric with respect to the metric g, it is evident
that

(Leg)(x.¥) =0. (15)

Thus, on a (2n + 1)-dimensional para-Sasakian manifold M*"*! equations (14) and (15)
lead to

SEX’ Y:] - |;;L N %(P + 2:lz:+ l)] g[:X’ Fj. (16)

Thus, we can easily state the following theorem.
Theorem 1 A para-Sasakian manifold of M*"**(¢,&,7, g) admitting a conformal
Ricci soliton is an Einstein manifold.

If we choose ¥ = & in (16}, we have
s(x.8) =

If we use (11) in (17), we obtain

"

(p+5)| . (17)

1
2 Int+l

A= %{p + :”:H) — 2n. (18)

Thus, we can easily state the following theorem.

Theorem 2 Let M*"** be a (2n + 1)-dimensional para-Sasakian manifold, and let

(g. ¢, ) be a conformal Ricci soliton on M****_In this case, the following conditions hold:

i 1f2(p +

«:+1) = 2n, then M*™ ™1 is expanding.

. If%(p +- :+1) = 2n, then M*"*1 js steady.

-

1 In+l ; S L
il. If;(p + 2:':+1) = 2n, then M is shrinking.

Now, let us examine the characterization of a (27 + 1)-dimensional para-Sasakian
manifold that admits conformal Ricci solitons, based on the special curvature conditions it

satisfies.

14
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For a (2n + 1)-dimensional semi-Riemannian manifold (M, g), the W,-curvature
tensor is defined by the equality
W, (X, ¥Y)Z=R(X,¥Y)Z + % [S(Y,Z2)X —5(X,2)Y]. (19)
Theorem 3 The W, -curvature tensor defined on a (2n + 1)-dimensional para-

Sasakian manifold M*"**(¢,&,n, g) satisfies the following relations:

W, (£ Y)Z = —g(v,2)¢ + 2m(2)Y + - S(V,Z)¢, (20)
Wy (X,9)Z = g(X,2)¢ —2n(2)X — - S(X, 2)¢, (21)
W, (X, Y)¢ = 2[n(X)Y —n(¥Y)X], (22)
n(Wy(x,Y)Z) = 2g(n(¥)X —n(X)Y, Z). (23)

Theorem 4 Let M*"*1(¢,&,1, g) be a (2n + 1)-dimensional para-Sasakian
manifold, and let (g. &, 4) be a conformal Ricci soliton on M="** _If M*"*1 js W, flat, then
the following conditions hold:

i, If (2n +1)(p+12n) > -2, then M™*! is expanding.
i. If (2n+1)(p + 12n) = —2, then M*** is steady.
iii. If (2n +1)(p + 12n) < —2, then M*** js shrinking.
Proof. Let us assume that M*"*1 is W, -flat. In this case, we have
W, (X,Y)Z =0,
forall X,Y,Z € y(M). Therefore, from (19), we obtain
R(X,Y)Z = % [S(Y,2)X — S(X,Z)Y]. (24)

If we choose ¥ = & in (24) and use (8),(11), we get
S(X,Z)=2ng(X,Z) + 4nn(X)n(Z). (25)

If we choose Z = ¢ in (25) and use (17), we have

.»1=1{p—|-

2 Int+1l

-

) + 6.

Thus, the proof of the theorem is complete.

Theorem 5 Let M*"*1(¢,&,17, g) be a (2n + 1)-dimensional para-Sasakian
manifold, and let (g, £, ) be a conformal Ricci soliton on M*" %1 If M *1 js W, -
semisymmetric, then the following conditions hold:

i If (2n + 1) (p + 4n) > —2, then M*"*! is expanding.
i. If (2n+ 1)(p + 4n) = —2, then M*"*! js steady.

15
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iii. If (2n + 1) (p + 4n) < —2, then M*™** js shrinking.

Proof. Let us assume that M="*1

is W, -semisymmetric. In this case, we have
(R(X,Y)-w)(UV,Z)=0,
forall X,¥,Z € y(M). In this case, we can write

R(X, Y)W, (UV)Z — W,(R(X,Y)U,V)Z — W, (U,R(X,Y)V)Z

(26)
—W, (U,V)R(X,Y)Z = 0.

If we choose X = ¢ in (26) and use (7), then we get
—g(V. W (U,V)Z)¢+n(Wy (U V)Z)Y + g(Y. U)W, ({,V)Z
—n(UW (Y, V)Z 4+ g(¥, VW, (U,&)Z — (V)W (U, Y)Z (27)
+g(V, Z)W (U, V)¢ —n(Z)Wy (U, V)Y = 0.

If we use (20),(21) and (22) in (27), then we have
—g (Y. W, (UV)Z)+ (W (U V)Z)Y — g(Y.U)g(V.Z)
+2g(v, Un(2)V +ig(1’, NS(V,2)E —n(NW,(Y,V)Z
+9(¥,V)g(U, 2)¢ - 2g(¥,V)n(2)U — - g(¥,V)S(U,2)§ (28)

—n(VIW, (UY)Z +2g(Y, Z)n(U)V —2g(Y, Z)n(V)U

—n ()W, (U, V)Y = 0.

If we choose U = ¢ in (28) and use (20), we get

16
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gV, 2n(¥V)E - 29(Y,VIn(2)§ — =SV, 2)n(¥)¢
—g(V,2)Y + 2n(2(V)Y +-5(V, 2)Y

+g(V. 2)n(¥)¢ + 2n(V)n(2)V + =5(V.2)n(v)¢
—W, (Y, V)Z+ g(Y,VIn(2)¢ — 2g(¥,VIn(2)¢ (29)
+g (Y, VIn(Z)E+ g(¥, Z)n(V)E—2n(V)n(Z)Y

— =S¥, 2)n(V)¢ + 29(v, 2)V — 29 (v, Z2)n(V)¢

+g(V,YIn(Z2)¢ —2n(Z)n(Y)V — ;:S(V:Y]?I(Elf =0.
If we choose Z = & in (29), we have
—S(V,Y)¢ = —g(V,Y)E + 2n(¥)n(V)E. (30)

Taking the inner product of both sides of (30) with & € (M) and then setting ¥ = &, we

obtain

-

A=

b3 | =

{p + ) + 2n.

In+l
Thus, the proof of the theorem is complete.

Theorem 6 Let M*"*1(¢,&,17, g) be a (2n + 1)-dimensional para-Sasakian
manifold, and let (g, £, ) be a conformal Ricci soliton on M*"*1 If W, (X,Y) - R = 0, then
the following conditions hold:

i If (2n+ 1) (p — 4n) = —2, then M1 js expanding.

i, If (2n+ 1)(p — 4n) = —2, then M*"*! js steady.

iii. If (2n +1)(p — 4n) < —2, then M*** is shrinking.

Proof. The proof of the theorem can be carried out similarly to the proof of the previous
theorem.

Theorem 7 Let M*"*1(¢,&,17, g) be a (2n + 1)-dimensional para-Sasakian
manifold, and let (g. &, 4) be a conformal Ricci soliton on M="*! [f W, (X,Y) - § = 0, then
the following conditions hold:

i. If (2n+1)(p —4n) > —2, then M**! is expanding.

i, If (2n + 1)(p — 4n) = —2, then M*"** js steady.

iii. If (2n + 1) (p — 4n) < —2, then M "1 is shrinking.

Proof. Let us assume that

17
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(W (x,Y)-5)(U,V) =0,
forall X,Y, U,V € y(M). In this case, we can write
S(W(X. YU V)+ S(UW(X.Y)V)=0 (31)
If we choose X = & in (31) and use (20), we have
2ng (Y, Un(V) +n(U)S(Y,V) + n(V)S(Y,U)

(32)
+2ng(¥,V)n(U) = 0.
If we choose U = ¢ in (32), then we get
S(Y,v)+ 2ng(Y, V) =0. (33)
If we choose V' = ¢ in (33) and use (17), we have
A= %{p + :;-z:+1) - 2n.

Thus, the proof of the theorem is complete.

Theorem 8 Let M*"*1(¢,&,17, 9) be a (2n + 1)-dimensional para-Sasakian
manifold, and let (g, £, 1) be a conformal Ricci soliton on M*"*1 1f S(X,¥) - W, = 0, then
the following conditions hold:

i If (2n+ 1) (p — 4n) = —2, then M1 js expanding.
i. If (2n + 1) (p — 4n) = —2, then M*"*! s steady.
iii. If (2n +1)(p — 4n) < —2, then M*** is shrinking.
Proof. Let us assume that
(S(X,Y)- W1](U, V,Z) =0,
forall X,Y,Z,U,V € y(M). In this case, we can write
S(X, VYW, (U V)IZ— W, (S(X,Y)U,V)Z - W, (U S(X,Y)V)Z

(34)
—W, (U, V)S(X,¥)Z = 0.
If we choose X = & in (34) and use (11), we have
any(YIW, (U, V)Z = 0. (35)

If we choose U = ¢ in (35) and use (20), then we get
—ang(V, ZIn(Y)E+ 8nn(Y)n(Z)V + 25(V, Z)n(Y)E = 0. (36)
If we choose ¥ = Z = £ in (36), we have

1=

1| =

{p-i- 2 )—En.

Int+1l

Thus, the proof of the theorem is complete.
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5 CONCLUSION

In this study, the effect of conformal Ricci solitons, which are highly significant for
mathematics, physics, and engineering, on the geometry of para-Sasakian manifolds is
investigated. The characterization of para-Sasakian manifolds admitting conformal Ricci
solitons has been obtained under certain special curvature conditions written with respect to the

W, -curvature tensor.
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OZET

Matematik ve sanat, tarih boyunca birbirinden ayr1 disiplinler olarak ele alinsa da aslinda
temelde ortak felsefi ve yapisal Ozellikler barindirir. Dogadaki diizen ve dizilimlerin
olgiilebilirligini vurgulayarak teoriler gelistiren ve formiiller {izerinden dogal diinyanin yapisini
tanimlamaya calisan bir bilim dali olan matematik ile yine dogal diinyay1 estetik bakis agisiyla
yorumlayan sanat pek ¢ok agidan iliskiseldir. Matematigin estetik diizeni ve sanatta kullanilisi,
bu iki alan arasindaki bag1 daha da belirginlestirmektedir. Geometrik ilkeler, oran, simetri ve
fraktal yapilar sanat eserlerinde estetik bir diizen olusturmada tarih boyunca siklikla
kullanilmig; Antik Donem’den Roénesans’a, modern sanattan kavramsal yerlestirmelere ve
mimariden heykele kadar matematik formiiller ve geometrik yapilar sanatgilar i¢in bir rehber
olmus ve iki boyutlu kompozisyonlarin temel unsurlarini belirlemede oldugu kadar kavramsal
sanatta dogrudan kiiltiir iretiminin merkezinde yer almis, hem yapisal hem de estetik dengenin
olusturulmasinda kritik rol oynamustir. Arastirma kapsaminda Fibonacci dizisi, altin oran,
fraktal geometri, Helisoid egrisi ve Mobius seridi gibi 6rnekleme alinan matematiksel yapilar
farkli donemlerden ve sanatin farkli disiplinlerinden eserler tizerinden karsilikli olarak analiz
edilmekte, bu inceleme ile matematik ve sanat arasindaki iliski tarihsel ve teorik agidan
temellendirilmeye ¢alisilmaktadir.

Anahtar Kelimeler: Matematik ve sanat, Fibonacci sayilari, Altin oran, Fraktal geometri,
Helisoid egrisi, Mdbius seridi

THE LINEARITY OF THE RELATIONSHIP BETWEEN MATHEMATICS AND
ART: AN INTERDISCIPLINARY APPROACH

ABSTRACT

Although mathematics and art have been treated as separate disciplines throughout history, they
have common philosophical and structural features. Mathematics, a branch of science that
develops theories by emphasizing the measurability of order and sequences in nature and tries
to define the structure of the natural world through formulas, and art, which interprets the
natural world from an aesthetic point of view, are related in many ways. The aesthetic order of
mathematics and its use in art make the connection between these two fields even more evident.
Geometric principles, proportion, symmetry and fractal structures have been frequently used
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throughout history to create an aesthetic order in works of art; from Antiquity to the
Renaissance, from modern art to conceptual installations and from architecture to sculpture,
mathematical formulas and geometric structures have been a guide for artists and have been
directly at the center of cultural production in conceptual art as well as in determining the basic
elements of two-dimensional compositions, and have played a critical role in creating both
structural and aesthetic balance. Within the scope of the research, mathematical structures such
as the Fibonacci sequence, the golden ratio, fractal geometry, the Helicoid curve and the Mobius
strip are mutually analyzed through works from different periods and different disciplines of
art, and the relationship between mathematics and art is tried to be grounded in historical and
theoretical terms.

Keywords: Mathematics and art, Fibonacci numbers, Golden ratio, Fractal geometry, Helicoid
curve, Mobius

GIRIS

Matematik ve sanat, genellikle birbirinden bagimsiz ve iliskisiz iki farkli disiplin olarak
degerlendirilmekte, 6zellikle egitim siirecinde matematikte diisiik basar1 gosteren, bu alanda
zorlanan veya uzak duran bireyler icin matematigin sanatsal bir deger tasidigi diislincesi
cogunlukla kabul gérmemektedir. Ancak bu algi, matematigin dogasindaki diizen, estetik ve
uyum goz oniinde bulunduruldugunda gerceklikten uzak bir yaklagimdir. Matematik yalnizca
kendi i¢ disiplininde degil, ayn1 zamanda mimarlik, miizik ve resim gibi sanat dallarindaki
uygulamalariyla da sanatla dogrudan iliskilidir (Duru ve Isleyen, 2005, s. 480). Ilk ¢aglardan
itibaren sistematik bir sekilde incelenen matematik, uygar toplumlarda aklin iiriinii olarak
diizenli bir bicimde ortaya konulan ve sanat dali niteligi tasiyan bir disiplin olarak kabul
edilmistir. Atina’da kurdugu akademinin girisine “Matematik bilmeyenler giremez” ifadesini

yazdiran Platon, matematigin insani hakikate ulastiran temel bir ara¢ oldugunu ileri stirmiistiir
(Cereci, 2012, s. 89).

Matematik ile sanat arasindaki iligki, tarihsel siire¢ icerisinde Pisagor’un sayilara atfettigi
anlamlarla temellenmis ve zamanla geliserek farkli boyutlar kazanmistir. 20. yilizyilin
baslarinda fraktallarin kesfi, bu iliskiye yeni bir perspektif kazandirmis; fraktallarin geometrik
yapist ve karmasikligi, sanatcilar ve bilim insanlari tarafindan biiyiik ilgi gérmiis ve cesitli
arastirmalara konu olmustur. Giiniimiizde ise matematigin mimari, siisleme sanati, resim,
heykel ve miizik gibi farkli sanat dallarinda kullanildigina dair kapsamli c¢aligsmalar
bulunmaktadir (Atasay ve Erdogan, 2017, s. 58). Sanatta matematiksel ilkelerin kullanimi ve
eserlerin kompozisyonlarinda geometrik 6gelerden yararlanilmasi, sanat¢ilar i¢in énemli bir
unsur olmustur. Sanat eserlerinin kompozisyonlarinin geometrik prensiplere dayanarak
olusturulmasi, bu eserlerin yapisinin matematiksel olarak analiz edilmesine olanak
saglamaktadir. Bu durum, sanatcilarin yaratim siire¢lerinde matematigi bilingli bir sekilde
kullanmalarina ve eserlerinde matematiksel diizeni esas almalarina imkan tanimaktadir (Kus ve
Demir-Yilmaz, 2024, s. 145).

Matematik ve sanat, ilk bakista birbirinden bagimsiz disiplinler olarak degerlendirilse de
aslinda her ikisi de insanin dogayr ve ¢evresini anlama ve yorumlama cabasinin bir
yansimasidir. Her iki alan da soyutlama, yorumlama ve yeniden sunum siirecleri araciligiyla
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dogadaki karmasikligr anlamlandirmay1 amaglamaktadir. Matematik ve sanatin temelinde yer
alan felsefi yaklagim, problemlerin tanimlanmasi ve ¢6ziilmesi yoniinde ortak bir motivasyona
sahiptir. Bu baglamda, matematik sanatsal bir nitelik kazanabilirken, sanat da matematiksel bir
perspektiften ele alinabilir ve degerlendirilebilir (Cereci, 2012, s. 98). Birbirini tamamlayan bu
iki olgu, “matematigin estetik yoni” ile “sanatin 6l¢iilebilir yonii” arasindaki iliski agisindan
sarmal bir yap1 sergilemekle birlikte, ayn1 zamanda bagimsiz 6zellikler de barindirmaktadir.
Matematik, mimari ve sanatin farkli disiplinleri, tartismasiz bir sekilde Slgiilebilir unsurlar
icermekte olup, bu yonleriyle birbirleriyle etkilesim halinde olan ancak kendi i¢ dinamikleriyle
de varligin siirdiiren alanlardir (Atabey, 2023, s. 76).

1. Matematigin Tarihsel Gelisimi
Matematigin Kisa Bir Tarihi adli eserde matematigin tarihi bes farkli doneme ayrilmaktadir.
[lk dénem, Misir ve Mezopotamya Dénemi olarak adlandirilirken, ikinci donem Eski Yunan
Dénemi olarak tanimlanmaktadir. Ugiincii donem, Hint, Islam ve Ronesans Matematigi
seklinde isimlendirilmis olup, dordiincii donem Klasik Matematik Donemi’ni ifade etmektedir.
Besinci ve son donem ise 20. yiizyildan giinlimiize kadar uzanan Modern Matematik Dénemi
olarak nitelendirilmektedir (Ulger, 2006, s.13).

Yazili metinler, anitlar ve resimler {izerinde yapilan incelemeler, matematiksel faaliyetlerin
kokeninin Antik Misir ve Mezopotamya uygarliklarina dayandigini gostermektedir. Her iki
uygarlikta da donemin gerekliliklerine uygun olarak “olgusal bir bilim anlayis1” benimsenmis
olup, temel ama¢ dogada ve gokyiiziinde gozlemlenen dongiileri tespit ederek kaydetmek ve
boylece dogayir Ongoriilebilir hale getirmektir. Bu dogrultuda, her iki uygarlik tarafindan
gelistirilmis takvim sistemleri bulunmaktadir. Antik Misir’da Eski Imparatorluk Dénemi M.O.
2778-2263 yillar1 arasina tarihlendirilmektedir. Bu donemde yaz1 malzemesi olarak papiriis
kullanilmakta olup, papiriisler Nil Nehri kiyilarinda yetisen sazlik tipi bir bitkiden elde
edilmektedir (Sayili, 1991, s. 2-3). Matematikle ilgili en 6nemli kaynaklar arasinda Rhind
Papiriisii ve Moskova Papiriisii yer alir. Bunlara ek olarak, M.O. 1650 yillarma tarihlendirilen
ve EMLR2 olarak bilinen Misir matematigine ait bir deri rulo yazma ile M.O. 1900-1800 yillar1
arasina tarithlendirilen Kahtin ve Berlin Papiriisleri de matematikle ilgili dnemli bilgiler iceren
diger belgeler arasinda bulunmaktadir. Rhind Papiriisii, Hieratic yaz1 tipiyle yazilmis olup
Ahmes Papiriisii olarak da bilinmektedir. M.O. 1700-1600 yillar1 arasinda kaleme alindig1
diisiiniilmekle birlikte, aslinda MO 3400’lerde yazilmis daha eski bir belgenin temize ¢ekilmis
bir versiyonu oldugu tahmin edilmektedir (Seyhan, 2021, s. 60).

Mezopotamya’da, Ozellikle Stimerler ve Babiller gibi uygarliklarin, sulama kanallar1 ve
tarimsal yapilar gibi biiylik 6l¢ekli projeler iizerinde galisarak matematigi gelistirdikleri
bilinmektedir. Benzer sekilde, Cin, Hindistan ve Misir gibi medeniyetler de giinliik ihtiyaclar
dogrultusunda matematiksel kavramlar1 kullanmiglardir. Bu gelismeler, matematigin
kokenlerinin MO 5000 yillarma kadar uzandigimi gdstermekte olup, bu erken donem
matematigi, 6zellikle Mezopotamya, Misir ve Cin gibi eski dogu uygarliklarinin katkilariyla
sekillenmistir (Baki, 2020, s. 10).

Yunanlilar donemi, matematigin altin ¢ag1 olarak nitelendirilmektedir. Yunan bilim insanlari,
Misir ve Mezopotamya gibi bolgelere sik sik seyahat ederek bu uygarliklardan edindikleri
bilgileri sentezlemis ve yeni teoriler gelistirmis, 6grendikleri matematiksel kavramlari ispat ve
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teoremlere doniistiirerek alanda 6nemli ilerlemeler kaydetmislerdir. Bu donemde matematik,
yalnizca toplumsal ihtiyaclari karsilamak veya astronomi gibi bilim dallarinda kullanilmakla
kalmamis, ayn1 zamanda bir sanat dali olarak da degerlendirilmistir (Bas, 2019, s. 11).

Yunan matematiginin gelisiminde énemli figiirlerden biri olan Thales (MO 624-547), Misir ve
Mezopotamya’dan edindigi bilgileri Yunanistan’a tastyarak Iyon Okulu’nu kurmus ve
matematikte ispat gelenegini baglatmistir. Thales Teoremi olarak bilinen oranti kurali
gelistirilmis ve golge boyu kullanilarak piramitlerin yiiksekligi hesaplanmistir. Onun etkisiyle
Misir’a giden Pisagor (MO 569-475), matematik ve miizik teorisi iizerine ¢alismalar yapmis ve
Samos’a dondiigiinde kurdugu okulda Pisagor Teoremi ile dik iiggenlerde hipoteniisiin
karesinin dik kenarlarin kareleri toplamina esit oldugunu gdstermistir. Platon (MO 427-347),
matematigi sistematik bir egitim siirecine dahil etmis, Akademi’yi kurarak geometri ve felsefe
alanlarinda dersler vermistir. Matematigi soyut bir disiplin olarak ele almis ve ispat anlayisini
tesvik etmistir. Onun Ogrencisi Euclid, Elementler adli eserinde aksiyomatik yontemi
kullanarak matematiksel teoremleri mantiksal bir sistem i¢inde sunmus, boylece matematigin
sistematik hale gelmesine biiyiik katkida bulunmustur (Kopriicii, 2023, s. 12-14).

Hint, islam ve Ronesans dénemi olarak adlandirilan iigiincii evrede, Miisliiman bilim insanlar1
Yunan matematik eserlerini Arapgaya cevirerek matematiksel bilginin korunmasi ve
yayilmasinda 6nemli bir rol oynamistir. Bu siirecte, Hint ve Yunan matematik anlayislari
sentezlenerek aritmetik, cebir ve trigonometri alanlarinda kayda deger ilerlemeler
kaydedilmistir. Bati Avrupa’da ise Islam uygarh@indan aktarilan bu bilgiler, matematik
alaninda bir ronesansin baglamasina zemin hazirlamistir. Bu matematiksel uyanis, ilk olarak
Italya’da ortaya ¢ikmus, ardindan Hollanda, ingiltere ve diger Avrupa iilkelerine yayilmistir
(Gokdogan, 2004, s. 92).

1700-1900 yillar1 arasindaki Klasik Matematik Donemi, bilyiik hipotezlerin ve teorilerin ortaya
ciktig1, matematigin altin ¢agi olarak kabul edilen bir donemdir. Bu siiregte matematik, tim
bilim dallarinda yaygin olarak kullanilmaya baslanmis ve pozitif bilimlerin temelini olusturan
bir disiplin haline gelmistir. Ayrica, glinlimiizde liniversitelerde 6gretilen matematigin temel
kavramlar1 bu donemde sekillenmistir (Polat, 2019, s. 17). Bernoulli, Leibniz, Euler ve Gauss
gibi matematikg¢ilerin ¢aligmalari, 19. ylizyillda matematigin yeni alanlarinin kesfedilmesine
onemli dl¢iide katki saglamistir. Ozellikle Newton, Leibniz ve Euler’in arastirmalari, modern
analizin temelini olusturmus ve matematiksel yontemlerin gelisimini hizlandirmistir. Ayrica,
Cantor’un kiime teorisi, matematigin temel kavramlarindan biri haline gelerek modern
matematigin ilerlemesine biiyiik katki sunmustur (Bayam, 2012, s. 13).

2. Matematik ve Sanatin Kesisimi
2.1.Geometrik Yapilar ve Kompozisyon

Matematik ve sanat, farkli uygulama bigimlerine sahip olsalar da, insanin kendini ve yasadigi
diinyay1 anlama cabasinin ortak iirtinleridir. Her ikisinin de temelinde insanin yaraticiligi yer
alirken, bilimsel ve teknolojik gelismeler bu iki alan1 derinden etkilemistir. Plastik sanatlarda
ozellikle matematik, kompozisyonun temel unsurlarmin belirlenmesinde biiyiik rol oynar.
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Resimde 6l¢ii hesaplamalari, espas dengesi, nesnelerin orani ve 6lgeklendirilmesi gibi unsurlar,
matematiksel hesaplamalarla diizenlenir. Geometrik sekiller ve matematik sembolleri, sanat
yiizeyinde somut olarak gézlemlenebilir (Seving, 2018, s.2).

Geometri, insan yasamma M.O. 4000’1i yillarda girmistir. Eski Misirlilar ve Mezopotamya
uygarliklari, ihtiyaclarmdan dogan geometri bilgisini gelistirmistir. Herodot (M.O. 485-425),
geometrinin Eski Misir’da basladigin1 ve arazi olgiimlerinden kaynaklandigini belirtir.
Masirhilar, iki ve ti¢ boyutlu sekillerin alan ve hacim hesaplamalarin1 yapabilmekteydi (Tecer,
2014, s.6). Yunanistan’da da geometri énemli bir yer tutmus, M.O. 7001ii yillarda seramik
sanatinda yogun olarak kullanilmistir. Canak ve ¢omleklerdeki geometrik desenler, bu donemin
“geometrik donem” olarak adlandirilmasina neden olmustur. Bu eserler, geometrik formlarin
yani sira toplumsal olaylar1 da yansitmaktadir (Danig, 2019, s.8).

Platon, giizelligin salt geometrik formlarda bulundugunu savunarak, sanat ve dogadaki
glizelligin matematiksel diizen ile agiklanabilecegini belirtir. Matematik ve sanat arasindaki bu
iliski, sanatgilar: ve diisiiniirleri doga ve sanatta tiim giizellikleri agiklayacak bir matematiksel
formiil arayisina yoneltmistir. Bu formiil, altin oran olarak ortaya ¢ikmis, sanatta ve dogada
gozlemlenen bir estetik anlayisi dogurmustur. Orantiya dayali bir diger ilke olan simetri, dogada
oldugu kadar sanatta da onemlidir. Dikey eksene gore sag ve solun dengeli olmasi, sanat
eserlerine estetik bir biitlinliik kazandirir (Tecer, 2014, s.6-8).

Gorsel 1. Paolo Uccello’nun The Battle of San Romano [San Romano Bozgunu], 1435-1460

Antik sanat ve italyan Rénesans sanati, simetri ve matematiksel kurallara dayanmaktadir.
Ozellikle {iggen kompozisyon kurali Rénesans’ta yaygin olarak uygulanmistir. Sanatcilar,
geometri ve matematigi resimlerine entegre ederek kompozisyonlarini titizlikle matematiksel
hesaplarla diizenlemistir. Ronesans donemi, sanat ile bilimin i¢ ige gectigi, Ozellikle
matematiksel perspektifin resim sanatinda yogun bir sekilde kullanilmaya baslandig1 bir
donemdir. italya’da dogan dogrusal perspektif, tek bir bakis noktasina dayali geometrik bir
konstriiksiyon olusturmus ve resim sanatina yeni bir boyut kazandirmistir (Maltasg, 2019, 5.223).
Bu teknik, sanat¢ilarin mekani rasyonel bir temelde kavrayip yansitmalarina imkan saglayarak
sanat anlayisinda koklii bir donilisiim yaratmistir. Paolo Uccello, dogrusal perspektifin
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imkanlarin1 arastiran 6ncii ressamlardan biri olmustur. Uccello’nun The Battle of San Romano
[San Romano Bozgunu] (1435-1460) adli eseri, bu anlayigin 6nemli 6rneklerindendir. 1432°de
Floransa ve Siena arasinda yasanan San Romano Muharebesi’ni anlatan ti¢ resimden olusan
seride yatay ve dikey formlar ile simetrik dengenin resim sanatinda en gii¢lii 6rneklerinden
birini aktaran sanatg1 ayn1 zamanda her ti¢ resimde de merkezi kompozisyon yapisina sahip bir
kurgu yaratmistir. Eserde, zemine yerlestirilen kirik mizraklar, silahlar ve savasin izleri, belirli
bir kagis noktasina gore diizenlenmistir. Bu diizen, izleyicinin dikkatini sahnenin merkezine
yonlendirerek derinlik algisini giiclendirmektedir (Alper, 2008, s.10).

Savas sahnesindeki figiirlerin geometrik diizeni matematiksel ilkeler dogrultusunda
olusturulmustur. Atlarin anatomik yapilar1 ve savase1 figiirleri, simetri ve oran dikkate alinarak
tasarlanmigtir. Zemindeki perspektif 1zgarasi ise eserin matematiksel yapisini pekistirerek
mekanin ii¢ boyutlu bir gergeklik hissi vermesini saglamistir. Dogrusal perspektifi ustalikla
kullanarak derinlik algisini gliglendiren sanat¢inin eseri, matematik ve sanatin nasil i¢ ige
gecerek estetik ve bilimsel bir biitiinliik sagladigini agikg¢a ortaya koymaktadir.

Ronesans doneminde perspektif ve kompozisyon kaygilarini ele alan 6nemli sanatgilardan bir
digeri Piero Della Francesca’dir. Sanat¢inin 1442 yilinda tempera teknigi ile yaptigi The
Baptism of Christ /Isa 'nin Vaftizi] (1448-1450) adl eserinde bicim, renk dengesi ve oranlama
matematiksel bir diizen igerisinde ele alinmistir (Alper, 2008, s.11-13). Sanat¢i, donemin
ruhuna uygun olarak dinsel bir téreni betimlemis ve kompozisyonunda matematiksel ilkeleri
ustalikla kullanmistir (Atasoy ve Tiikel, 2013).

Gorsel 2. Piero Della Francesca, The Baptism of Christ [isa’nin Vaftizi], 1448-1450

Eserin kompozisyonu, simetri, perspektif ve geometrik diizenlemeler agisindan dikkat
cekicidir. Merkezde yer alan Isa figiirii, gokyiiziinden yere kadar uzanan hayali bir dikey eksen
tizerinde konumlandirilmistir. Bu eksen, giivercin figlirii ile suyun kesistigi noktada
belirginleserek eserde ruhani bir denge olusturur. Arka planda kullanilan dogrusal perspektif,
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mekan algisini giiclendirir. Mimari unsurlar ufuk ¢izgisine dogru kiiciilerek sahneye ii¢ boyutlu
bir derinlik kazandirir (Diiz ve Boztas, 2013, s.10). Geometrik formlar, eserin matematiksel
yapisin1 destekleyen diger unsurdur. Figiirlerin ti¢lii gruplar halinde diizenlenmesi, dengeyi
giiclendirir. Bu y&niiyle The Baptism of Christ /Isa 'nin Vaftizi], Ronesans sanatinda matematik
ve sanatin nasil bir arada kullanilabilecegini gosteren 6nemli 6rnekler arasinda yer alir.

Modern sanatta ise geometrik form anlayisinin dogrudan onu simgeleyen nesne ya da formun
yerini aldig1 goriiliir. Ancak yine de kompozisyonlarda simetri-asimetri ilkeleri, denge ve uyum
gibi temel unsurlarin kurall1 bir yapida kullanimina 6zen gosterilmistir. Ornegin 1920’lardan
itibaren nesnel gergekligin basit geometrik formlara indirgendigi bir ifade bi¢imi olan soyut
sanat kapsaminda Wassily Kandinsky’nin Composition VIII [Kompozisyon VIII] (1923) isimli
calismasi ya da Paul Klee’nin Castle and Sun [Kale ve Giines/ (1928) eseri bu 6rnekler arasinda
tanimlanabilir.

Gorsel 3. Wassily Kandinsky, Composition VIII [Kompozisyon VIII], 1923

Geometrik form anlayisi, magara resimlerinden giiniimiize kadar uzanan genis bir gegmise
sahiptir. Misir, Siimer, Asur, Inka gibi bircok medeniyet, sanatsal ve mimari tasarimlarinda
geometriyi kullanmigtir. Giiniimiizde de soyut sanat ve geometri arasindaki iligki, sanatin
matematikle olan baginin 6nemli Grneklerini sunmaktadir. Simetri ve asimetri kavramlart,
sanatin temel estetik unsurlarini belirlemede 6nemli bir yere sahiptir. Bu unsurlar, sanatin
bigimsel yapisini olustururken, aynmi zamanda matematik ile olan kopmaz bagmi da
kanitlamaktadir (Angay, 2023, s.29).

2.2.Fraktallar, Cokyiizliiler ve Say1 Dizilerinin Gorsel Temsili

Matematige 6zgii terim ve tanimlamalar olan geometrik sekiller, simetri, orant1 ve fraktal
yapilar, sanat eserlerinin de temelini olusturan unsurlardir. Arastirma kapsaminda 6rnekleme
alinan altin oran, Fibonacci dizisi, fraktal geometri, helis egrisi, Mobius seridi ve gokytizliiler
gibi matematiksel kavramlarin, dogada oldugu kadar sanatta da hemen her donemde 6nemli
orneklerine rastlamak miimkiindiir.
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Matematik diinyasinda ozellikle Liber Abaci (The Book of Calculation) [Hesaplama Kitabi]
(1202) adli eseriyle taninan ve Ronesans dncesi Avrupa’nin dnemli matematikgilerinden biri
olan Pisal1 Leonardo Fibonacci, Bati diinyasina Arap matematiginin kullanisli Hindu-Arap say1
sistemini tanitmis, s6z konusu kitapta giiniimiizde Fibonacci dizisi olarak bilinen say1 dizisini
tanimlayarak bu dizinin matematiksel énemini ortaya koymustur (Ayran ve Aydin, 2017,
s.510). Fibonacci dizisi, yalnizca matematiksel bir yap1 olarak kalmamis, dogada ve sanatta da
kendine genis bir yer bulmustur.

“Fibonacci sayilari, iki tane 1 sayisiyla baglayip, her seferinde bir 6nceki iki sayinin toplamini
alarak olusturulan diziye denir ve bu dizideki sayilar da Fibonacci sayilari olarak anilir; F 1 =1,
F 2 =1 ve Fn =Fn-1 +Fn-2. Buna gore dizi soyle baglar: 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,
233,377, ...” (Sertdz, 2020, 5.66).

Gorsel 4. Fibonacci sarmal1 ve altin oran

Ozellikle Fibonacci spirali, dogada siklikla karsilasilan bir yapidir. Gokadalarin sarmallarindan
deniz kabuklarina, ay¢igegi ve papatya gibi bitkilerin yaprak diizenlerinden kasirga bulutlarina
kadar birgok dogal olusum, bu spiral ile iligskilendirilmistir. Her ne kadar birebir Fibonacci
dizisine uymasa da, bu yapilar genellikle logaritmik spirallerle baglantilidir (Ankaraligil, 2013,
s.83). Bu dogal formlar, sanatgilara ilham kaynagi olmus ve estetik kompozisyonlarin
olusturulmasinda 6nemli bir unsur haline gelmistir.

Sanatta denge ve uyumu saglayan en 6nemli matematiksel oranlardan biri de altin orandir.
Fibonacci dizisinin ardisik iki sayisinin orani biiyiidiikge, altin orana (1.618) yaklagmaktadir.
Altin oran, dogada sik¢a gozlemlenen bir oran olup, bitkilerin dallanma yapilarindan hayvan
anatomisine kadar genis bir alanda goriilebilmektedir (Deger, 2017, s.169). Ornegin,
penguenlerin viicut yapilarinda, kelebek kanatlarinin simetrisinde ve bal arilarinin peteklerinin
diizeninde bu oran belirgin bir sekilde ortaya ¢ikmaktadir (Aydin, 2015, s.5). Sanatta ve
mimaride ise, altin oran, bir¢ok yapinin estetik biitiinliiglinii olusturmak i¢in kullanilmistir.
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Gorsel 5. Leonardo Da Vinci, Annunciation [Miijde], 1472

Sanat tarihinin en erken &rneklerinden itibaren kompozisyonlarin bilingli ya da bilingsiz altin
orana uygun olarak diizenlendigi ve figiir ya da nesnelerin belirli ilkeler dogrultusunda
sistematik bir yapida resmedildigi goriiliir. Leonardo Da Vinci’nin 1472 tarihli Annunciation
[Miijde] isimli eseri Ronesans sanati kapsaminda matematik ve sanat iliskisinin
tanimlanabilecegi en belirgin 6rneklerden biridir. Benzer bigimde Sandro Botticelli’nin The
Birth of Venus [Veniis’tin Dogusu] (1482-1486) adli eseri, sanat ile matematigin estetik
diizlemde birlestigi dikkat ¢ekici 6rneklerden biridir. 1480’lerin ortalarinda tamamlanan eser,
mitolojik bir anlati sunarken altin oranin estetik etkisini gézler 6niine sermektedir (Tosun, 2021,
s.24). Eserde, denizden dogan Veniis figiirii merkezi bir konumda yer alir. Veniis’iin beden
oranlari, altin orana uygun olarak diizenlenmis; bas, gévde ve bacak uzunluklari matematiksel
bir simetri i¢inde tasarlanmistir. Figiiriin ylizii, altin dikdortgen igine yerlestirilerek orantili bir
goriiniim saglanmistir. Veniis’iin dogdugu deniz kabugu, altin spiral formunda tasarlanmis ve
hareketin dogallig1 bu matematiksel diizenle pekistirilmistir. Renk kullanimi ve 151k-golge
oyunlart da bu matematiksel yapiy1 destekler niteliktedir. Veniis’iin acik ten rengi, arka planin
mavi-yesil tonlar1 ile kontrast olusturarak kompozisyonun estetik dengesini artirmigtir. Japon
sanatinin onemli baski resimlerinden olan Katsushika Hokusai’nin The Great Wave off
Kanagawa [Kanagawa Aciklarinda Briiyiik Dalga] (1831) isimli eseri de yine fibonacci
dizilimine dayanan altin orana uygun olarak yapilandirilmig bir kompozisyon diizenine sahiptir.
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Gorsel 6. Katsushika Hokusai, The Great Wave off Kanagawa [Kanagawa Aciklarinda Biiyiik Dalga], 1831

Geometri, sanat ve doga arasindaki iliskiyi en iyi gosteren yapilardan biri de ¢okyiizliilerdir.
Matematiksel olarak, her bir yiizii diizlemsel ¢okgenlerden olusan bu yapilar, dogada ve sanatta
estetik bir diizenin temel unsuru olmustur. Iskogya’da yapilan arkeolojik kazilarda, cilali tas
devri insanlar1 tarafindan oyulmus diizgiin ¢okyiizliilerin bulunmasi, bu yapilarin tarih boyunca
ilgi gordiiglinii kanitlamaktadir. Ancak, yalnizca bes adet diizgiin ¢okylizlii bulunabilmis ve
Euclid, Elements [Elementler] adli eserinde, yeni diizgiin ¢okyiizliilerin elde edilemeyecegini
ispatlamistir (Ermis, 2014, s.1). Sanatta ise, ¢okytizliiler simetri ve dengenin vurgulanmasinda
onemli bir yer tutmaktadir.

Gorsel 7. (Ust) Platonik cisimler (¢okyiizliiler) / (Alt) Cokyiizliilerin bulunan ilk 6rnekleri

Diger matematiksel tanimlamalar ve sembollerde oldugu gibi platonik cisimler olan
cokytizliiler de sanat tarihinin farkli donemlerinde {iretilen eserlerde hem nitelik hem de igerik
olarak yer almaktadir. Ornegin Hollandali mimar Piet Blom’un Rotterdam’da yer alan
Kubuswoningen [Kiip Evler] tasarim1 geometrik sekillerin sanatsal ifadeyle biitiinlestigi dikkat
cekici bir mimari yapittir (Gorsel 14). Bu yapi, kiip formlarinin 45 derece dondiiriilerek
yerlestirilmesiyle olusturulmus ve matematiksel simetri, estetikle harmanlanmistir (Bebek ve
Cosar, 2021: 402). Bu yapi, izleyicinin mekansal algisin1 degistirerek perspektif yanilsamalari
yaratmaktadir. Matematikteki simetri kavrami, bu yapilarin estetik diizenini saglamigtir. Blom,
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projede alt1 yiizlii diizgiin kiip formunun simetrisini korurken, geleneksel mimari anlayistan
saparak yeni bir bakis agis1 kazandirmistir. Kiiplerin konumlandirilmasi sirasinda ortaya ¢ikan
ticgen bicimli bosluklar, mimaride matematiksel prensiplerin islevselligi artirmak i¢in nasil
kullanilabilecegini gostermektedir.

Gorsel 8. (Sol) Altiyiizlii (Kiip) / (Sag) Piet Blom, Kubuswoningen [Kiip Evler], Rotterdam

Fraktal geometri, sanat ve matematik arasindaki etkilesimi en iyi gosteren kavramlardan bir
digeridir. Fraktallar, kendini tekrar eden ve sonsuz detay iceren geometrik yapilardir. Ilk fraktal
yapilar, 1870°1i yillarda diferansiyellenmeyen ancak siirekli egriler {izerine yapilan ¢aligmalarla
kesfedilmistir. Weierstrass fonksiyonu, Cantor kiimesi, Peano egrisi, Koch egrisi ve Sierpinski
tiggeni gibi fraktal yapilar, matematik diinyasinda 6nemli bir yer edinmistir (Karakus ve Baki,
2011, s.1082). Giiniimiizde ise, fraktal sanat, dijital sanat alaninda biiyiik bir ilgi gérmekte ve
sanatta soyut matematiksel yapilarla estetik biitiinliik saglanmaktadir (Geng, 2019, s.2). Dogada
sikca karsimiza ¢ikan birgok bigim fraktal geometriye dayanir. Fraktaller, karmasik
matematiksel formiillerle tanimlanan olaganiistii geometrik yapilar olarak bilinirler. Agag
dallarindan, akciger hava yollarinin dallanmalarina, karnabahar bitkisinin yapisindan
gokyiiziindeki bulutlarin sekillerine kadar, doganin pek ¢ok dogal olusumu, fraktal kurallara
uygun olarak sekillenir (Canan, 2015, s. 228).

Gorsel 9. John Edmark, Creating Never-Ending Bloom [Hi¢ Bitmeyen Cicekler Yaratmak], 2017
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Fibonacci say1 dizisinin spiral formlarindan ve fraktallardan yararlanilan giincel ¢alismalara
John Edmark’in Creating Never-Ending Bloom [Hi¢ Bitmeyen Cicekler Yaratmak] (2017)
isimli eseri drnek géosterilebilir. Aym zamanda Stanford Universitesi’'nde tasarim egitimi de
veren Edmark’in Fibonacci dizisini temel alarak iirettigi etkileyici eserler arasindan 6rnekleme
alinan ¢caligmas1 matematik ve sanat arasindaki etkilesimin yeni olasiliklarina dair deneysel bir
yansimasidir (Atabey, 2022, s.65). Eser, Fibonacci dizisinin spiral formlarini kullanarak zaman
ve hareket algisin1 manipiile ederken, sanatci siirekli genisleyen bir ¢igek agma illiizyonu
yaratmistir. Izleyici, hareket eden formlar araciligiyla zamanin durmaksizin ilerledigi hissine
ve hareketin hipnotik etkisine kapilirken, hareketle birlikte gélge oyunlar1 ve 1s1k kirtlimlari,
eserin dinamik yapisinmi destekleyerek izleyiciyi etkileyici bir gérsel deneyime davet eder.

Kavramsal sanat ve minimalizm akimlariyla 6zdeslesmis 6nemli sanatgilardan biri olan Sol
LeWitt’in de geometrik formlar1 pargalayarak veya ¢izgisel miidahalelerle mekan1 bolerek
iirettigi pek cok eserinde fraktal ozellikler belirgin sekilde goriilmektedir. Ozellikle yildiz
motiflerine dayali kompozisyonlarinda, kendine benzerlik ilkesiyle olusturulmus oriintiiler
dikkat ¢ekmektedir. Star Light Center /Yildiz Isigi Merkezi] (1983) isimli ¢alismasi1 da yine
cokytizliilerin sanatin konusu oldugu diger 6rnekler arasinda yer almaktadir (Giilderen, 2017,
s.51). S6z konusu eser sistematik sanat anlayisi ile fraktal geometri arasindaki iligkiyi
gorsellestiren dnemli bir calismadir. 11k bakista, eser matematiksel bir diizenin hakim oldugu
simetrik bir yap1 gibi goriinse de, detaylara inildikge fraktal 6zellikler tasidigi fark edilmektedir.
Kiigiik 6lgeklerde tekrar eden benzer formlar, eserin yalnizca geometrik bir kompozisyon degil,
ayni zamanda dinamik bir yapi1 sundugunu gosterir. LeWitt’in sanatsal yaklasimi, belirli
kurallar ¢ergevesinde iiretime dayanmasina ragmen, eserin duragan olmaktan ¢ok genisleyebilir
ve degisken bir yapiya sahip oldugu gériiliir. Bu noktada, dogadaki fraktal formlara yakin bir
sistem yaratilmig olmasi dikkat ¢ekicidir. Kar taneleri, agac dallari veya galaksi dagilimlarinda
goriilen fraktal yapilar, LeWitt’in tasarladigi yapay diizen i¢inde dogal bir matematiksel estetik
hissi uyandirmaktadir. Bu kapsamda eser, hem kati kurallarla insa edilmis sistematik bir
kompozisyon hem de kendi i¢inde gogalan, izleyiciye farkli perspektifler sunan bir sanatsal
form olarak degerlendirilebilir.

2.3.Geometrisinden Eliptik ve Hiperbolik Geometriye Sanatin Yeni Gergekligi

Matematiksel egrilerden biri olan helisoid egrisinin de dogada oldugu kadar sanatta da pek ¢ok
sanat¢inin ilham aldigi bir yap1 oldugu goriiliir. Helisodi egrisi “merkezinden uzaklasarak ve
merkezi etrafinda donmesi ile olusan bir spiraldir ve birbirinden esit uzaklikta sarimlardan
olusan spirali ilk tanimlayan Yunan matematik¢i Arsimet olmustur. “Logaritmik ya da esit agili
spiral” olarak adlandirilan ikinci tip spiral ise 1638’te Descartes tarafindan bulunmustur
(Deligeorge, 1998, s.47; Atabey, 2022, s.71). DNA molekiilii, spiral galaksiler, deniz kabuklari
ve sarmasik bitkilerinin biiytime sekli, helisoid egrisine 6rnek olarak verilebilir. Bu egri, sanat
eserlerinde genellikle hareket ve akiciligi vurgulamak amaciyla ve yogun olarak konstriiktivist
sanatgilarin kinetik heykellerinde kullanilmistir. Helisoid egrisi, mimari tasarimlarda dinamik
bir gériiniim saglarken, resim ve heykel sanatinda derinlik hissi yaratmaktadir (irhan, 2013,
s.44). Ornegin Gorproekt sirketi tarafindan 2011-2014 yillar1 arasinda Moskova’da tasarlanan
ve bas mimar1 Philipp Nikandrov tarafindan hayata gegirilen Evolution Tower [Evrim Kulesi],
helisoid egrisi temel alinarak olusturulan bir yapidir ve modern mimaride matematiksel
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formlarin estetikle nasil birlesebilecegini gosteren dikkat ¢ekici 6rneklerden biridir. Kule, 2016
yilinda Yiiksek Binalar ve Kentsel Cevre Konseyi tarafindan diinyanin en yiiksek 30 spiral
gokdeleni arasinda gosterilmistir (Atabey, 2022, s.71). Evrim Kulesi’nin tasariminda helisoid
egrisi kullanilmistir. Bu egri, silindirik bir yilizey etrafinda donerken yiikselen ve dinamik bir
form olusturan matematiksel bir yapidir. DNA sarmalina benzerligiyle evrim ve gelisim
kavramlarina atifta bulunmaktadir. Matematiksel agidan bakildiginda, helisoid egrisi simetri,
ac1 hesaplamalar1 ve mekansal diizenlemeler gerektirir. Bu geometrik yapi, estetik giizellik
saglarken miihendislik a¢isindan da 6nemli islevler tistlenmistir.

Gorsel 10. Helisoid egrisi matematiksel formiil / Goérsel 11. Philipp Nikandrov (mimar), Evolution Tower [Evrim
Kulesi], 2011-2014 / Gorsel 12. Naum Gabo, Standing Wave [Duran Dalga], 1920

Naum Gabo’nun diger pek ¢ok eserinde oldugu gibi Standing Wave [Duran Dalga] (1920)
isimli eserinde de geometrik yapilara yogun bir génderme vardir ve séz konusu kinetik heykel
ozellikle belirli bir tetikleyiciyle etkilesime girdigi anda helisoid egrisine benzer bir
sarmal/spiral form yaratacak sekilde merkez etrafinda titresen dinamik bir forma doniisiir. Yine
Bertil Herlow Svensson’in -diger ¢aligmalarinda siklikla gozlemlenen geometrik yapilar ve
matematiksel egrilere olan gondermeler gibi- Konstruktion-Spiral [Konstriiksiyon-Sarmal]
isimli aliiminyum malzemeden tiretilen heykeli de dogrudan helisoid egrisine génderme yapan
spiral bir forma sahiptir.

Helisoid egrisinin yan1 sira Mobius seridi ve Klein sisesi gibi matematiksel yiizeylerin de sanat
ve mimaride oOnemli ilham kayaklarindan oldugu goriilmektedir. 1858’de Alman
matematikgiler August Ferdinand Mdbius ve Johann Benedict Listing tarafindan bagimsiz
olarak kesfedilen Mobius seridi, yalnizca bir kenart ve yalnizca bir sinir bileseni olan bir
ylizeydir. “Normal bir seridin iki yiizli olmasina karsin Mobius seridinin bir yiizii vardir. Diger
bir ifadeyle, Mdbius seridinin iizerindeki bir noktadan hareket edildiginde yine ayni noktaya
geri doniilir” (Baytaroglu ve Bayhan, 2019, s.20). Tek bir yiizeye sahip olmasiyla ilging bir
matematiksel yapi olan bu serit, sanat¢ilar tarafindan siklikla sonsuzluk ve dongiisellik
kavramlarmi yansitmak igin kullanilmaktadir (Oner, 2016, s.607). Ayrica, Mobius seridinin
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fiziksel formlara doniisiimii, sanat eserlerinde soyut matematigin somut bir yansimasi olarak
karsimiza ¢ikmaktadir.

a0

Gorsel 13. Mobius Seridi matematiksel formiil / Gorsel 14. Plamen Yordanov, Double Mobius Strip [Cift
Mobius Seridi], 2011 // Gorsel 15. Fenella Elms, Moody Mobius

Mobius seridinden ilhamla yaratilan sanat eserleri arasinda Escher’in 1964 tarihli Mobius Strip
Il [Mobius Seridi] isimli ¢aligmasi siiphesiz formun gorsel illiizyon yaratmak i¢in dogrudan
kullanildig1 en bilinen 6rnekler arasinda yer almaktadir. S6z konusu matematiksel yap1 yine
pek cok heykel sanatgisinin da farkli donemlerde esinlendigi ve kullandigi bir form olmus, 2011
yilinda Plamen Yordanov’un kamusal alanda yer sergilenen heykelleri arasindan Double
Mobius Strip [Cift Mobius Seridi] bu 6rnekler arasinda yer almistir. Benzer bigimde Fenella
Elms’in Moody Mobius [Huysuz Mobius] eseri de, Mdbius seridinin matematiksel yapisini
sanatsal bir formda yeniden yorumlayan dikkat ¢ekici bir caligmadir. Tek yiizeyli ve tek kenarli
bu yapi, geleneksel i¢-dis, baslangic-bitis kavramlarini1 ortadan kaldirarak izleyicide yonsiiz bir
akig hissi uyandirir. Form, siirekli kendini tekrar eden dongiisel bir hareketle mekan algisini
kirar ve izleyicinin bakis agisina gore degisen bir perspektif sunar. Sanat¢inin ifadesiyle, tiretim
stireci psikanalitik ¢alismalarindan aktarilan bir uygulamaya dayanir ve “birgok bileseni bir
araya getirmenin tekrarlayan dogas1 bir ritim yaratir” (Milena, 2013). Elms’in eseri, yalnizca
bigimsel bir Mdbius referanst sunmakla kalmaz, ayn1 zamanda kavramsal diizeyde de bu
matematiksel yapry1 hissettiren bir yapidadir. Ilk bakista diizenli bir form gibi gériinse de farkl
agilardan incelendiginde yonlerin ve sinirlarin akiskan oldugu anlasilir. Sanatginin seramik
parcalart titizlikle birbirine baglamasi, eserin hem matematiksel kesinligini hem de el is¢iligi
ile kazandirilan organik dinamizmini vurgular.

Diger bir matematiksel yap1 olan Klein sisesi de Mobius seridi ile benzer 6zelliklere sahip olup,
i¢c ve dis yiizeyin birlestigi tek bir yiizey olusturur. Bu yapi, sanatgilara ve tasarimcilara yeni
perspektifler sunarak, gorsel sanatlarda derinlikli ve garpici eserler ortaya ¢ikarmalarina olanak
tanimistir (Miraboglu, 2019, s.8).
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Gorsel 16. Klein Sisesi Modeli / Gorsel 17. Vito Acconci, Mur Island [Mur Adasi], 2004 / Gorsel 18. Alan
Bennett, Klein Bottle [Klein Sisesi], 1995

Alan Bennett, Klein sisesi ile Mdbius seridi arasindaki iligskiden yola ¢ikarak, matematiksel
hesaplamalardan ¢ok bu yapilarin fiziksel olarak {iretilmesine odaklanan sanat¢ilardan biridir.
Ik Klein sisesi deneyimi sonras1, “Iki parcaya béliindiigiinde ii¢ burmali iki Mobius seridi
olusturacak bir form nasil tasarlanabilir?” sorusunu merkeze alarak farkli sise formlari
gelistirdigi bilinmektedir (Dagkesen, 2015, s.37). Bennett’in Klein siseleri, matematigi sanat
yoluyla somutlastiran 6rnekler arasinda onemli bir yer tutmaktadir. Sanat¢i, matematiksel
kavramlart cam iifleme teknigiyle fiziksel bir gerceklige doniistlirerek, bu alanda carpici
sonuclar elde etmistir (Irhan, 2013, s.31). Sanatcinin 1995 tarihli i¢ ice ge¢mis ii¢ Klein
sisesinden olusan eseri Klein Bottle /Klein Sisesi] -kullandig1 malzemenin yapisal 6zellikleri
nedeniyle de- herhangi bir baglangi¢ veya bitis noktasina sahip olmayan bir formda
tasarlanmistir. Sanat¢inin matematiksel bir nesneyi fiziksel diinyaya tagima bi¢imi, eserin en
dikkat ¢ekici yanidir. Matematiksel olarak dort boyutlu uzayda var olmasi gereken Klein sisesi,
ii¢ boyutlu diinyada kac¢inilmaz bir indirgemeye maruz kalmaktadir. Bu noktada Bennett’in
sanatsal yorumu devreye girer; camin akiskanligi ve formun organik yapisi, esere yalnizca
matematiksel degil, ayn1 zamanda estetik bir boyut kazandirir. Eserin yiizeylerinin kivrilmasi
ve kendi i¢ine kapanmasi, tek bir yiizeyden olugsmasina ragmen ¢ok katmanli bir yap1 hissi
yaratir. Mobius seridinde oldugu gibi, izleyici yonelim duygusunu kaybetmeye baslar; formu
anlamaya c¢alistikca mekéansal algi kirilmaya ugrar. Bennett, Klein sisesi ile yalnizca
matematiksel bir modeli fiziksel diinyaya tasimakla kalmaz, ayn1 zamanda izleyiciyi mekan ve
boyut algisinin sinirlartyla yiizlesmeye davet eder.

Benzer bigcimde New York merkezli sanat¢i Vito Acconci tarafindan 2004 yilinda
Avusturya’nin Graz sehri icin tasarlanan Mur Island [Mur Adasi] isimli proje de dogrudan
olmasa da Klein sisesi modelinden ilhamla tasarlanan 6nemli mimari yapilar arasindadir.
Yapisal olarak Klein sisesine olan benzerligi ile dikkat ¢eken proje “camdan yapilmis celik bir
kafes yapidan yapilmis ylizen bir platform iizerine” yerlestirilmistir (Lord, 2005).

Goriildiigt gibi matematik ve sanat, doganin temel yap1 taslarin1 anlamak ve ifade etmek igin
birbirini tamamlayan iki 6nemli alan olmustur. Fibonacci dizisi, altin oran, fraktal geometri,
Helisoid egrisi ve Mobius seridi gibi matematiksel yapilar, hem doganin diizenini anlamamiza
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yardimc1 olmus hem de sanatgilar i¢in estetik ve denge unsuru olarak 6nemli bir yer tutmustur.
Tarih boyunca, matematiksel prensipler sanat eserlerinde kendini gostermis, sanatgilar da bu
prensipleri kullanarak evrensel giizellik anlayigini eserlerine yansitmistir.

SONUC

Matematik ve sanat arasindaki iliski, estetik ve yapisal diizenin bulustugu noktada
sekillenmektedir. Matematik, sanatta kompozisyon, oran ve perspektifin belirlenmesinde
sistematik bir yaklagim sunarken, sanat da matematiksel yapilarin gorsel bir dil ile ifadesine
araci olmaktadir. Geometri, simetri, fraktal yapilar, altin oran ve perspektif gibi matematiksel
kavramlar, sanatgilara estetik ¢oziimler sunmus, eserlerin diizen ve uyum igerisinde
tasarlanmasin1 saglamistir. Tarihsel sliregte Pisagor, Platon ve Euclid gibi matematikgilerin
diisiinceleri, sanatcilarin estetik anlayiglarini sekillendirirken; Ronesans doneminde Leonardo
da Vinci, Paolo Uccello ve Piero della Francesca gibi sanat¢ilar matematikle sanatsal diizeni
birlestirerek eserlerine bilimsel bir bakis kazandirmistir. Modern dénemde ise Fibonacci dizisi
ve fraktal geometri gibi matematiksel kavramlar, sanat ve mimarlikta yeni perspektifler sunarak
cagdas sanatcilar ve tasarimcilar i¢in ilham kaynagi olmustur.

Matematiksel kavramlarin sanatta bilingli olarak uygulanmasi, sanat eserlerinin daha diizenli
ve estetik olmasini saglarken, ayn1 zamanda izleyicinin gorsel algisini da etkileyerek daha derin
bir sanat deneyimi olusturmaktadir. Ozellikle perspektifin resim sanatinda devrim yaratmasi,
sanat¢ilarin mekani1 daha gergekei bir bigimde betimlemelerine olanak tanimis ve bu sayede
sanat eserlerinin giizellik algis1 ¢ok daha bilimsel bir yaklagimla sekillendirilmistir. Ayrica,
modern ve dijital sanat uygulamalarinda matematiksel ilkeler, yeni teknolojilerle birlikte
sanatcilara yaratic1 ve yenilik¢i yontemler sunarak sanat ve bilimin keskin sinirlarini ortadan
kaldirmaktadir. Sanat ve matematik arasindaki bag, insanligin dogayir ve evreni anlama
cabasinin bir sonucu olarak ortaya ¢ikmis ve geligmistir.

Sonug¢ olarak, matematik ve sanat birbirini tamamlayan iki diisiinsel alan olarak kabul
edilmelidir. Matematik, sanatta estetik ve diizeni saglarken, sanat da matematiksel yapilarin
duygusal ve gorsel anlatimini giiglendirmektedir. Gerek geleneksel sanat anlayisinda, gerekse
modern ve ¢agdas sanat uygulamalarinda matematiksel kavramlar, sanat eserlerinin derinlik ve
anlam kazanmasini saglayan temel bilesenlerden biri olmaya devam etmektedir. Matematik ve
sanatin keskin ¢izgilerle ayrilmasi yerine, bu iki alanin birbirini tamamlayan disiplinler olarak
goriilmesi, hem sanatsal yaraticili§in gelismesine hem de matematiksel kavrayisin
genislemesine katki saglayacaktir.
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ABSTRACT
On the ring Z, 4+ uyZ; + uyZ; + usZ, + uiZ,defined by conditions «} =0, u3 =0and
u;. Uy = uy.uy; = 0 the elements Z,to a function covering 1-1 is defined. This ring is created

to define certain codes in coding theory. In order to determine the application areas of the codes
defined on the ring, the equivalents of these codes on the object and the code features they
provide are studied. For this, it is necessary to define an isomorphism between the ring and the
object. In addition, this defined function must maintain the minimum distance between both

codes. In this study, Z, + uyZ, + uy Z, + uiZ, + uiZ,the Gray transform defined in the given
ring is first Z, + w, Z, + uiZ,taken to the ring. Then, a transition is provided by defining it on
the field from here Z,. The Gray map on Z, + u; Z, + u,Z, + uiZ, + uiZ, the ring and field

Z,0f 32 elements in the ring Z, + w,Z, + uiZ,are presented.

Keywords: Finite Ring, Gray Map, Codes.

1. Zy + uyZy + Uy Z; + uiZ, + uiz, the Ring
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Firstly 22 [us, ;] s 3 ring is defined and its structure is investigated. A
(uy3, 5%, uy. uy)

new Gray transformation from this ring Z, + u,Z, + u,%%,to the finite chain ring is

created in this ring. weight function by us prepared . These rings with objects on
Relationships will be established. More This in the rings different linear code structures is

defined and Results periodic in the lists place is taking.

Z> + usZ, + u,Z-that is a ring with addition and multiplication operations and
u;® = 0 is isomorphic to the ring of . Here, Z, when the ring of is taken Zz[”']/‘{”ﬁ}instead
of R = Z, + u,Z, + u,?Z,the field of u,® = 0, the set u;® = 0of R’ + u; R' + u;%R’is

obtained. To write it more clearly, This of the cluster elements

R=7, +u,Z, + w2y +uy2%s +1u,° %>
={0,1,up,uy, up, uy 3, 1+ us, 1 +uy, 14+ up%, 1+ uy%,up + ug,uy +uy?,u,
+ g uy +wtuy gt ut w14 uy ug, 14y w1+ uy gl 1
+up +u? 14wy w4 u? gt us Fuy g us w4 ugtus oy
+u?, uy Fu? uyd 14y uy gt 1l +uy Fuy? ugd 14wy +uy?
+u?uy ug Fu g by uy +uy? +ug?l

is in the form.
2. Gray Map in Rlng Zz + llzzz + ll-lzz + U%EZ + uiEz

This section Z; + uyZ; + uy Z; + u3Z, + uiZ, A new Gray map is defined in the ring.
With this Gray map, the Gray Z, + u,Z, + uyZ; + usZ, + uiZ,transform of the complete

elements in the ring is under images calculated .

DEFINITION: R =Z, + uyZy +uyZy + %%, + ;%% and Ry = Z, + uyZy + uy 2%, to

be as follows ;
®:R - R
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a+ bu, + cuy +duy? +euy? - d(a+ bv+ cuy +dv? + ewy?)

It happens . From here

dla+bv+ecu; +dvit+en?) =(x+yu, +zut)=(z,x+zy+tzx+y+z)

form defined to transformation R = Z, + u,Z, + uyZ, + uy?Z, + uy2Z,, ring is called the

Gray map. Here

x =a+ cuy +euy?
y=b+ au; + (a + c)u,?
z=d+ (a+ bu; + (b+ c)u,?

a,b,c,d, e € F, aspect has been taken .

DEFINITION: Ry = Z5 + u;Z> + u; %%, x',¥', 2" € Z5 including
R, — 73

X +yu+zut— o+ yuy 2z =2+ 2y + 2y +2)

form defined R, Gray transform on the ring It is called .

3. Gray Map Application

This section we will look at the Gray map. according to elements images is stated . Before

R =17, +uyZy +uyZ, +uy?Z, +uy 2%, ring Gray map on images of When we examine
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®:R - R}

(0) - @(0) = (0,0,0,0)

(1) = &(1) = (uy, 1 +uy,uy%, 1+ uy?)

(uy) = D(uy) = (uy + w33 uy + 3%, 14+ uy + 133, 14+ uy + 142
(uy) = P(uy) = (%, uy +u,2,0,u,)

(1;?) = ®(u,%) = (1,1,1,1)

(%) = ®(y?) = (0,142,0,u4,2)

(1+u) - A +uy) =% 1+w,% 1+ uy,uy)

1+w) > P +uy) =y +1351 + 3w 1+ uy + uy?)
(14+u?) = &1 +u?) = (1 +u,up, 1 +u%,u4,%)

1 +u?) » &1 +uy?) = (ug, 14 uy +uy?uy%,1)

(u, +1y) = P(u, +uy) = (uy, 0,1 + uy + 132,14+ 13%)

(uy +uy2) = P(u; +u?) = (1 +uy + %, 1+ uy +uy?uy + i uy +10%)
(uz +13%) = D(uy +14%) = (uy + w2 u, 1+ + 1351 +14y)
(u; +uy?) » P(uy +u?) = (1 + w2 14+ uy +uy?, 1,1 4+ uy)
(u; +11%) = Py +uy?) = (g%, uy, 0,1y +13%)

(L2412 - (w2 4+ uw?) =114+ w5 L1412
Q14+u+u)— A +uy,+uy) =01+ uy, 14 u,,0)
A+uw4+v)-> d(1+u+w?) =0+ %t u, 1+ uy)
A+u4+u?) = (A +u, +1w3?) = (2 1,1+ uyg,uy + 132)
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A+u;+uw?) - (1 +u; +uw?) =0 +u; +% v 1 +u?uy +1y?)

A +u +u?) = &1 +uy +uy?) = (g +uy?, Lu % 1+ uy)

(1 +u?2+12) = ¢ +u?+ 1% = (1 +uy,uy +uy%,14 u,%,0)

(up +uy +u32) = d(us +uy + 1133 = (ug,uy%, 14+ uy +u42%,1)

(uy + u? +13%) = dlu; +u? +1y?) = (L4 uy + %, 14 ug,uy +uy?,uy)

(L +u; +u,%) = dlus+uy; +u?) =1 +uy, Lug + w2142

(g +u2+132) - ¢l + w4+ 1) =1+ w214+ uy, L1+ uy + 132
A4+u,+u+u?) = (1 +uy +uy +u?) = (1,uy,uy, 1)

A+uw4+u+1,2) = @A +u, +uy +132) =014+ uy + 1514 uy, 149

A +u+u?4+u?)- A+ u+u?+13%) =1+ w500, 1+ uy +1uy?)
A+ +uw?+u?)-> Q4+ +uwl+ %) =1 +u +13%40,1 +uy%,y)
(Ltu +u?24+w?) - elup+uyy w2+ u?) =1 4+u, 14+ w4 +132,0)
A +uy4+u +u?+u,?) = (1 +uy +uy +u?2+ 1y%) = (Luy +ug?uy, 1+ u,?)

aspect is found . Then Ry = Z, + w;Z, + u;2Z, ring Gray transformation on images of

When we examine

®,:RT - Fi°

(0,0,0,0) = ¢,(0,0,0,0) = (0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0)

(uy, 1+ uy,uy %1 + 142 » &y (uy, 1+ vy, 0,21 +w,%) = (0,0,1,1,0,1,1,0,1,1,1,1,1,0,1,0)
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(g + w2 uy + % 1+ uy +wy% 1+ uy + 132
=&y (g Fuduy gt 14y g% 14wy + uy?)
=(1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1)

(% uy + 132, 0,uy) » &4 (g% vy +14%,0,9) = (1,1,0,0,1,1,0,0,1,0,0,1,1,0,0,1)
(1,1,1,1) -» @,4(1,1,1,1) = (0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1)

(0,1,%,0,u,?) = ©,(0,1,%,0,4,%) = (0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1)

(2 1+ u % 1+ ug,uy) » (% 1+ 432,14+ uy,uy) = (1,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1)

(g + w21+ 1+ +wy?) > o (g + w4 1+ w8 1+ + 12
=(1,1,1,110,1,0,0,1,1,0,0,0,1,1)

(1 +uy,uy, 14+ % uy?) - (1 + uy,uy,1 4+ 4%, 44%) = (0,0,1,1,1,0,0,1,1,1,1,1,0,1,0,1)
(g, 1+ uy +uy%,u,%,1) » Dy (uy, 1+ uy +uy%,u,%,1) = (0,1,1,0,0,0,1,1,1,0,1,0,1,1,1,1)

(g, 0,1 + uy + 3%, 1 +u32) = Dy (g, 0,1 + 1y + 32,1+ 1u42)
= (0,0,1,1,0,0,0,0,1,0,0,1,1,0,1,0)

(L+ug 4+ w2 T+ uy 4+ uy %y +ug?uy + 1432
SO (14w +u % T+ uy +uy?uy +u?uy + uy?)
=(1,1,1,1,00,1,1,0,0,0,0,1,1,0,0)
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(g + w2y, 14w 2 14 uy) = (g + w2 ug, T+ uy %14+ uy)
=(1,0,1,0,1,0,0,1,0,1,0,1,0,1,1,0)

(I+u214+u+u2 114> (1 4+ w514+ 151,14+ 1)
=(1,1,0,0,00,1,1,1,0,0,1,0,1,1,0)

aspect is found.
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ABSTRACT

The formation of a 32-element ring with two variables and certain conditions are explained.
The addition and multiplication operations of the elements on the ring and their results are
presented. The main ideals of the ring are classified and the unitary elements are classified. In
addition, the existence of cyclic codes on this ring is revealed. Certain properties of cyclic codes

are explained.

Key Words: Finite Ring, Finite Field, Cyclic Codes.

1. 32 Element Ring with Binary Coefficients

This section , pis a prime number u3 =0, v3=0and u.v=
. F,lu, .
v.u = 0 while plu v]/(u3,v3,u. ») and F, + vF, + uF, + v*F, + u®F, rings are

studied. New defined we are This two ring each other isomorphic . p® The relationships

between the elements of the ring have been examined.

First p = 2, the elements F[u, U]/(u3’v3’u_ v)on the ring (1 + v?) and cyclic codes were

examined. The results of the multiplication of the elements of this ring with each other are given

below.
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® 0 1 v u v? u? 1+v 1+u
0 0 0 0 0 0 0 0 0
1 0 1 v u v? u? 1+v 14+u
v 0 v v? 0 0 0 v+v? v
u 0 u 0 u? 0 0 u u+u?
v? 0 v? 0 0 0 0 v? v?
u? 0 u? 0 0 0 0 u? u?
1+v 0 1+v v+ v? u v? u? 1+v? 1+v+u
1+u 0 1+u v u+u? v? u? 1+v+4u 1+u?
142 0 1402 v u v? u? 14+v+v? 14+u+v?
1+u? 0 1+u? v u v? u? 1+v+u? 1+u+v?
v+u 0 v+u v? u? 0 0 v+u+v? v+u+u?
v+v? 0 v+v? v? 0 0 0 v v+ v?
v+ u? 0 v+ u? v? 0 0 0 v+vi+u? v+u?
u+v? 0 u+v? 0 u? 0 0 utv? u+u? +v?
u+u? 0 u+u? 0 u? 0 0 u+u? u
v2 +u? 0 v: +u? 0 0 0 0 v: +u? v2 +u?
1+v+4u 0 1+v4u v+ v? u+u? v? u? 1+v+u+v? 1+v+u?
1+v+v? 0 1+v+v? v+ v? u v? u? 1 1+v+u?
1+v+u? 0 14+v+u? v+ v? u v? u? 14+v2 +u? l+u+v+u?
1+u+v? 0 1+u+v? v u+u? v? u? 1+v+u+v? 1+u?+0?
14+u+u? 0 1+u+u? v u+u? v? u? 1+v+u+u? 1
14 v?2 +u? 0 14+ v2 +u? v u v? u? 14+v+v:+u? u+v? +u?
v4+u+u? 0 v+u+u? v? u? 0 0 v+u+vi+u® v+u
v+ v:+u? 0 v+v?+u? v? 0 0 0 v+ u? v+vi+u?
v4+u+v? 0 v+u+v? v? u? 0 0 v+u v+u+vi+u?
u+v?+u? 0 u+v?+u? 0 u? 0 0 u+v? +u? u+v?
1+v+u+v? 0 1+v+u+v? v+ v? u+u? v? u? 1+u 1+v+vi+u?
1+v+u+u? 0 1+v+u+u? v +v? u+u? v? u? 1+u+v?+u? 1+v
1+v+v2+u? 0 1+v+vi+u? v+ v? u v? u? 1+4+u? l+u+v+vi+u?
1+u+v?+u? 0 1+u+v?+u? v u+u? v? u? 1+v+u+v?+u? 1+v?
v+u+vi+u? 0 v+u+vi+u? v? u? 0 0 v+u+u? v+u+v?
1+v+u+v? 0 1+v+u+v? v+ v? u+u? v? u? 1+u+u? 14+v+v?
+u? +u?
® 1+ v? 14 u? v+u v+ v? v+ u? U+ v? U+ u? v? +u?
0 0 0 0 0 0 0 0 0
1 1412 1+u? v+u v+ v? v+u? u+v? u+u? v: +u?
v v v v? v? v? 0 0 0
u u u u? 0 0 u? u? 0
v? v? v? 0 0 0 0 0 0
u? u? u? 0 0 0 0 0 0
1+v 1+v+v? 1+v+u? v+u+v? v v+ v +u? utv? u+u? v: +u?
1+u 1+u+v? 1+u+v? v+u+u? v+ v? v+u? u+u? +v? u v2 +u?
1+v° 1 14 u? +v? vtu v+ v? v+u? u+v? u+u? v: +u?
1+u? 14+v2+u? 1 v+u v+ v? v+u? u+v? u+u? v: +u?
v+u vtu vtu v2 +u? v? v? u? u? 0
v+v? v+ v? v+ v? v? v? v? u? 0 0
v+u? v+u? v+u? v? v? v? u? 0 0
u+v? u+v? u+v? u? 0 0 0 u? 0
u+u? u+u? u+u? u? 0 0 0 u? 0
v2 +u? v2 +u? v2 +u? 0 0 0 0 0 0
1+v+u 1+v+u+v? 1+v+utu? v+u+vi4+u? v v+ v +u? u+u?+v? u v: +u?
1+v+v? 14+v 1+v+vi+u? v+u+v? v v+ v +u? u+u?+v? u+u? v: +u?
1+v+u? 14+v+u+v? 1+v v+u+v? v+ v? v+ v? +u? u+u? +v? u+u? v2 +u?
1+u+v? 14+u u+v?+u? v+u+u? v+ v? v+u? u+v? u v: +u?
1+u+u? 1+u+u?+v? 1+u v+u+u? v+ v? v+u? u+v? u v2 +u?
14+v2+u? 1+u? 1412 v+u v+ v? v+u? u+v? u+u? v: +u?
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v4u+u? v4+u+u? v+u+u? v? 4+ u? v? v+u? u+v? u? 0
v+v:+u? v+vi+u? v+vi+u? v? v? v? u? 0 0
v+u+v? v+u+v? v+u+v? v? 4+ u? v? v? u? u? 0
u+vi+u? u+vi+u? u+vi+u? u? 0 0 0 u? 0
1+v+u+v? 1+v+u 1+v+u+v?+u? v+u+vi+u? v v+ v? +u? u+u? +v? u v: +u?
1+v+u+u? 1+v+u+v?+u? 1+v+u v+u+vi+u® v v+v?+u? u+u?+v? u v2 +u?
1+v+vi+u? 1+v+u? 1+v+v? v+u+v? v v+ v? +u? u+u? +v? u+u? v: +u?
1+u+v?+u? 1+u+u? 14+u+v? v+u+u? v+ v? v+u? u+v? u v2 +u?
v+u+vi+u® u+u? v+u+vi+u? v? 4+ u? v? v? u? u? 0
1+v+u+vi+u? 1+u+u?+v? 1+v+u+v? v+u+vi+u? v v+ v +u? u+u? +v? u v: +u?
[o=] 1+v+u 1+v+v? 1+v+u? 1+u+v? 1+u+u? 1+ v +u?
0 0 0 0 0 0 0
1 1+v4u 1+v+v? 1+v+u? 1+u+v? 1+u+u? 1+v2+u?
v v+ v? v +v? v+ v? v v v
u u+u? u u u+u? u+u? u
v? v? v? v? v? v? v?
u? u? u? u? u? u? u?
1+v 1+u+v? 1 1+v2+u? 1+v+u+v? 1+v+u+u? 1+v+v?+u?
14+u 1+v+u? 1+v+u+v? 1+v+u+u? 14 v +u? 1 14+u+v:+u?
142 1+v+u+v? 1+v 1+v+vi+u? 14+u 14+u+u?+v? 1+4u?
1+u? 1+v+u+u? 1+v+vi+u? 1+v 1+u+v?+u? 1+4+u 1+v?
v+u v+u+vi+u? v+u+v? v+u+v? v+u+u? v+u+u® v+u
v+ v? v v v v +v? v+ v? u+v?
v+u? v+ v:+u? v+ v+ u? v+v?4u? v+u? v+ u? v+ u?
u+v? u+v?+u? u+v? u+v? u + v2+u? u+u? +v? u+v?
u+u? u u+u? u+u? u u u+u?
v? +u? v2 4+ u? v2 +u? v +u? v +u? v2 +u? v2 +u?
1+v+u 14+ v2 +u? 1+u 1+u+v?+u? 1+v+vi4+u? 1+v 1+v+u+rv?
+u?
1+v+v? 1+u 14?2 1+u? 1+v+u 1+u+u’+ v 1+u+u?
+v?
14+v+u? 1+u+vi+u? 1+u? 1+ 1+v+u+vi+u? 1+v+u 14+v+v?
14+u+v? 1+v+v2+u? 1+v+u 1+v+u+vi+u? 1+u? 142 1+u+u?
1+u+u? 14+v 1+v+ut+vi4+u? 1+v+u 1402 14+u? 1+u+v?
1+v?+u? 14+v+u+v? 14+v+u? 1+v+v? 1+u+u? 1+u+v? 1
+u?
v+u+u? v+u+v? v+u+vi4u? v+u+vi+u? vtu v+u v+u+u®
v+ v:+u? v+u? v+u? v+u? v+v?4u? v+ v+ u? v+vi+u?
v+u+v? v+u+u® v+u vtu v+u+vi+u? vtu+vi4+u? v+u+v?
u+v?+u? u+v? u+v?+u? u+v?+u? u+v? u+v? u+v?+u?
1+v+u+v? u? 14+u+v? 1+u+u? 1+v+u? 14+v+v? 1+v+u+u?
1+v+utu? v? 14+u+u? 1+u+1? 1+v+v? 14+v+u? 14+ v+utv?
1+v+v2+u? 14+u+u? 14 u? +v? 1 v+u+u? 1+v+u+v? 1+v
1+u+vi+u? 1+v+v? 1+v+utu? 1+v+u+v? 1 1+v*+u? 14+u
v+u+vi4+u? vtu v+u+u® v+u+u? v+u+v? v+u+v? v+u+vi+u?
14+v+u+v? 1 14+u+u?+v? 1+u 1+v 1+v+v:+u? 1+v+u
+u?
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R v+u+u® | v+v?+u? v+ u+ v? u+vi+u? | 1+v+u+v?
0 0 0 0 0 0
1 v+u+u? | v+vi+u? v+ u+ v? u+vi+u? | 1+v+u+v?
v v? v? v? 0 v + v?
u u? 0 u? u? u+ u?
v? 0 0 0 0 v?
u? 0 0 0 0 u?
1+v v+ u+ v? v+ u? v+u u+v?+u? 14+u
+ u?
1+u v+u v+ v? +u? v+ u+ v? u+ v? 1+ v+ v?
+ u? + u?
1+ v? v+u+u® | v+v?+u? v+ u+ v? u+ v? + u? 1+v+u
1+ u? v+u+u® | v+v?+u® v+ u+ v? u+vi+u? | 1+v+u+v?
+ u?
v+u v? + u? v? v? + u? u? v+ u+ v?
+ u?
v + v? v? v? v? 0 v
v + u? v? v? v? 0 v+ v?+u?
u+ v? u? 0 u? u? u+ v? +u?
u + u? u? 0 u? u? u
v? + u? 0 0 0 0 v? + u?
1+v+u v+ u+ v? v + u? v+ u+ u? u+ v? 1+ u?
1+v+v? v+ u+ v? v+ u? v+u u+v?+u? 1+u+v?
+ u?
1+v+u? v+ u+ v? v+ u? v+u u+v?+u? 1+u+u?
+ u?
14+ u+ v? v+u v+v2+u? v+u+v? u+ v? 1+ v+u?
+ u?
1+u+u? v+u v+v?+u? v+ u+ v? u+ v? 1+ v+ v?
+ u?
1+ v? 4+ u? v+u+u® | v+v?+u? v+u+ v? u+vi+u? | 1+v+u+u?
v+u+ u? v? +u? v? v? +u? u? v+ u+ v?
v+ v? +u? v? v? v? 0 v + u?
v+u+ v? v? + u? v? v? +u? u? v+ u+ u?
u+ v? +u? u? 0 u? u? u+ v?
1+v+u+v? | v+u+v? v + u? v+ u+u? u+ v? 1+ v?+u?
1+v+u+u? | v+u+v? v+ u? v+ u+ u? u + v? 1
1+ v+v? v+ u+ v? v+ u? v+u u+v?+u? 1+ u+v?
+ u? +u? + u?
1+u+v? v+u v+v?+u? v+ u+ v? u+ v? 1+v
+ u? + u?
v+u+v? v? +u? v? v? +u? u? v+u
+ u?
1+v+u+v? | v+u+v? v+ u? v+u+u? u+ v? 1+ v?
+ u?
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® 1+v+u+u? 14+ v+ v?2+u? 14+ u+ v? v4+u+v? 1+v4+u+v?
+ u? + u? + u?
0 0 0 0 0 0
1 1+v+u+u? 1+v+v?+u? 1+ u + v? v+u+v? 1+v+u+v?
+ u? + u? + u?
v v + v? v+ v? v v? v + v?
u u + u? u u + u? u? u + u?
v? v? v? v? 0 v?
u? u? u? u? 0 u?
1+v 14+u+v?+u? 1+u? 1+v+u v4+u+u? 14+ u+u?
+ v? + u?
1+u 1+v 1+v+u+v? 1+ v? v4+u+v? 14+ v+ v?
+u?
1+ v? 1+v+u+v? 1+ v+ u? 14+ u+u? v+u+v? 1+v+u+u?
+ u? + u?
1+ u? 1+v+u 1+ v+ v? 1+ u + v? v+u+v? 1+v+u+v?
+u?
v+u v+u+v?+u? v+ u+ v? v+ u+ u? v? +u? v+u+v?+u?
v+ v? v v v+ v? v? v
v+ u? v+ v +u v+ v +u? v+ u? v? v+v? +u?
u + v? u+ v? +u? u + v? u+ v? 4+ u? u? u+ v? +u?
u + u? u u + u? u u? u
v? + uy? v? 4+ u? v? + u? v? 4+ u? 0 v? 4+ u?
1+v+4u 1+ v? 1+ u+ u? 1+ v+ v? v+u 1
14+ v+ v? 14 u+ u? 1+ v? 4+ u? 1+v+u v+ u+u? 14+ u+v?+u?
+ u?
14+ v+ u? 14 u+ v? 1 1+v+u v+ u+u? v+v?+u?
+ v?
14 u+ v? 14+ v+ v? 14+ v+u+u? 1 v+ u+ v? 1+v
1+u+u? 1+v+u? 1+v+u+v? 1+v?% +u? v+u+v? 1+v+v%+u?
1+v? +u? 1+v+u+v? 1+v 1+u v+u+ v? 1+v+u
+ u?
v+ u+u? v+u+v? v+ u+v?+u? v+u v? 4+ u? v+u+v?
v+ v? +u? v+ u? u? v+ v? +u? v? v+ u?
v+u+v? v+u+u? v+u v+ u+ v? v? + u? v+u+u?
+u?
u+ v? + u? u + v? u+ v? 4+ u? u + v? u? u + v?
1+v+u+v? 1 1+4+u+v?+u? 1+v v+u 1+ v?
1+v+u+u? 1+v?%+u? 1+u 1+ v+ v? v+u 1+ u?
+ u?
14+ v+ v?+u? 1+u 1+ v+ v? 1+v+u v+ u+ u? 14+ u+ v?
1+u+v?+u? | 14+v+v?+u? 1+v+u 1+ u? v+u+v? 14+ v+ u?
v+ u+ v?+u? v+u v+ u+ u? v+ u+ v? v? 4+ u? v+u
14+v+u+v? 14+ u? 14+v+u+v? 14+ v+u? v+u 14+ v? +u?
+ u?
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2. Cyclic Code on This Ring

In this section When we work on the ring F, + vF, + uF, + v2F, + u?F, in the cases of
u3 =0,v3 =0,andu.v = v.u = 0, let's call this ring R for convenience. Cyclic codes with

this R ring are explained below.

DEFINITION : Let C be linear code ( length n) on the ring R = F, + vF, + uF, + v*F, +

u?F,.
o:R™ > R"
(co) €1y ey Cpq) ¥ 0(co, €1y ey Cne1) = (Cn—1,Cqs o) Cp—2)

If permutation o (C) = C is satisfied, then the C code is called a cyclic code in R.

DEFINITION : Let C be linear code ( length n) on the ring R = F, + vF, + uF, + v?F, +

u?F,.
y:R™ > R"
(€0, €1y wees Cn—1) ¥ ¥ (Co, €1y ey Cpog) = ((1 + v?). Cn—1,Coy +ee) Cn—Z)

If permutation y(C) = C is satisfied, then C code is called a (1 + v?) —constacyclic code in
R.

¢ = (¢, €4, .-, Cn—1) code word of length n is represented on a ring in the form R[x], where
the ring R, acode is c(x) = X7 c; . x*. This notation on the ring R, can be used similarly
and the Field F,

PROPOSITION: Cis a linear code of length n on the ring R and the polynomial
representation of this code is in the form P(C) = {¥7= rix* | (o, 7, .., Tne1) € C}. From

here;
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i.  Cbeacyclic code on R necessary and sufficient condition P(C) is that it is an ideal

on the ring R[x]/(xn — 1y

ii. Cbea (1+ v?) — constacyclic code on R necessary and sufficient condition P(C)

is that it is an ideal on the ringR [x]/(xn — 1+ v2)y

DEFINITION : Let D be linear code ( length 4n) on the ring R;.
T:R™ - R{"
(do, dy, e dan—1) P T(do, dy, o, dan—1) = (dan—1,do, -, dan_2)
If permutation (D) = D is satisfied, then C code is called a cyclic code in R,.

¢ = (¢, €4, .-, Cn—1) code word of length n is represented on a ring in the form R[x], where
the ring R, acode is c(x) = Y7 ¢; .x'. This notation on the ring R, can be used similarly

and the Field F,

PROPOSITION: D is a linear code of length n on the ring R, and the polynomial

representation of this code is in the form P, (D) = {5  sixt | (s, S1, ) San—1)€D}. From

here;

i. D beacyclic code on R, necessary and sufficient condition P(D) is that it is an ideal

on the ring Rl[x]/<xn — 1y

ii. Dbea (1+ u?)— constacyclic code on R necessary and sufficient condition P(D)

is that it is an ideal on the ring Ry [x]/(xn ~ (1 +u?)y
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OZET

Matematik Ogretimi zamanla cesitli yontem ve yaklasimlarla gelismistir. Aktif 6grenme
yontemleri 6grencileri derse daha fazla dahil eder ve bagimsiz diistinme becerilerini gelistirir.
Isbirlikli 6grenme, 6grencilerin birbirlerine yardim ederek kolektif olarak dgrenmelerini saglar.
Cagdas yaklasimlar, 6gretimde teknoloji ve yeni yontemlerin kullanimini igerir. Teknoloji,
programlar ve simiilasyonlar, derslerin daha etkilesimli ve gorsel bir sekilde islenmesini
miimkiin kilar. Matematik Ogretim metodolojisinde geleneksel ve modern yaklasimlarin
birlestirilmesi, 6grencilerin derse olan ilgisini artirir ve daha yaratici ve analitik diisiinmelerini
tesvik eder. Modern yaklagimlar ayni zamanda ogrencilerin bireysel ihtiyaglarina gore
hazirlanmis miifredatlarin tasarlanmasina ve bagimsiz diisiinme becerilerinin gelistirilmesine
de yardimci1 olmaktadir.

Anahtar kelimeler: Matematik o6gretimi, Geleneksel 6gretim yontemi, Modern 6gretim
yaklagimlari, Ogrenci merkezli 8gretim, Matematik programlari.

TEACHING MATHEMATICS: COMBINING TRADITIONAL AND MODERN
APPROACHES

Nuride ORUCOVA
Elgayid ALIZADE
SUMMARY

Mathematics education has been developed over time based on different methods and
approaches. Active learning methods make the lesson a lesson and develop the ability to think
independently. Cooperative learning enables them to learn collectively to help each other to
learn. Uses modern approaches, technology and new methods in teaching. It is possible to teach
lessons in technology, programs and simulations in a more interactive and visual way. Increases
interest in the lessons of combining modern approaches in mathematics teaching methodology
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and encourages them to think more creatively and analytically. Modern approaches also help
them to develop curricula tailored to their individual needs and develop independent skills.

Keyword: Mathematics teaching, Traditional teaching methods, Modern teaching approaches,
Student-centered teaching, Mathematics programs.

1. MATEMATIK OGRETIM METODOLOJISININ ONEMi VE AMACI

1.1. Matematik Ogretim Metodolojisinin Onemi:

Matematik 6gretim metodolojisi, matematigin 6grencilere nasil 6gretilecegine iliskin bilimsel
ve pratik ilkeler ile bunu sunmada kullanilan yontem ve yaklagimlarin biitiintidiir. Matematik
ogretiminde dogru metodoloji ve yaklasimin se¢ilmesi, 6grencilerin bu konuya olan ilgi ve
becerilerini dogrudan etkiler. Onemi birkag temel noktada ortaya ¢ikmaktadur:

1. Temel Matematik Becerilerinin Kazanilmasi: Dogru matematik 6gretim metodolojisini
secmek, Ogrencilerin temel matematik bilgi ve becerilerine hakim olmalarina yardimer olur.
Matematigin temel kavram ve prensiplerini 6grenmek, 6grencilerin daha karmasik konulari
anlamalar1 ve uygulamalari i¢in temel olusturur.

2. Ogrencilerin Analitik Diisiinme Becerilerinin Gelistirilmesi: Matematik sadece bilginin
ezberlenmesini degil, aym1 zamanda problem ¢6zmeyi, analitik diisiinmeyi ve elestirel
diisiinmeyi de gerektirir. Bu beceriler 6grencilerin diger alanlardaki (6rnegin fen bilimleri,
miithendislik, ekonomi) basarisini da artirmaktadir.

3. Modern Egitim Taleplerine Cevap Vermek: Modern egitim sistemi daha 6grenci merkezli
yaklagimlar1 ve etkilesimli 6grenme yontemlerini desteklemektedir. Matematik Ogretim
metodolojilerinin modern yaklasimlara uyarlanmasi, 6grencilerin c¢esitli 6gretim ara¢ ve
teknolojilerini kullanmalarina olanak tanir. Bu, onlarin 6grenme siirecini daha ilgi ¢ekici ve
etkili hale getirir.

4. Ogretim Siirecini Etkinlestirme: Matematik dgretiminde gesitli yontemlerin uygulanmast,
ogrencilerin daha aktif dgrenmesini saglar. Ornegin, grup ¢aligmalari, projeler, oyunlar ve diger
etkilesimli yontemler 6grencilerin derse olan ilgisini artirir. Bu yaklasimlar, 6gretim siirecini
monotonluktan kurtarir ve 6grencilerin 6grenmeye daha fazla motive olmasini saglar.

5. Ek Becerilerin Gelistirilmesi: Matematik 6gretmek sadece mantiksal ve matematiksel
becerileri degil, ayn1 zamanda takim c¢alismasi, iletisim ve kendini ifade etme becerilerini de
gelistirir. Modern 6gretim yontemleriyle 6grencilere bu tiir ek beceriler kazandirilabilir.

1.2. Matematik Ogretim Metodolojisinin Amaci

Matematik Ogretim metodolojisinin amaci, 6grencilere matematigin temel kavramlarini,
teorilerini ve pratik uygulamalarini 6gretmekten daha fazlasidir. Amaci, matematigin gekici ve
yararli bir sekilde Ogrenilmesini saglayarak ogrencilerin genel entelektiiel gelisimini
desteklemektir.

1. Ogrencilerin Matematiksel Becerilerinin Gelistirilmesi: Matematik 6gretiminin temel amac1
Ogrencilere matematiksel beceriler Ogretmek ve bu becerileri gercek hayatta
uygulayabilmelerini saglamaktir. Ogrencilerin problem ¢dzme yetenekleri artar.
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2. Ozgiiven ve Bagimsiz Diisiinme Becerileri: Matematik dgretim metodolojisi, dgrencilerin
ozgiiven ve bagimsiz diisinme becerilerini gelistirmelerine yardimei olmalidir. Ogretim
yontemleri 6grencilerin bagimsiz olarak problem ¢6zmeyi, karar almay1 ve sonug ¢ikarmayi
ogrenmelerini desteklemelidir.

3. Yaraticiligin ve Entelektiiel Gelisimin Gelistirilmesi: Matematik 6gretiminin temel amaci
sadece tekrar ve formiil ezberlemek degil, ayn1 zamanda 6grencilerin analitik ve yaratici
diisiinme yeteneklerini gelistirmektir. Ogrencilere dogru diisiinme ve farkl1 yaklasimlarla sorun
¢Oozme becerileri 6gretilmelidir.

4. Cagdas Egitim Teknolojilerinin Kullanimi: Ogrencileri ¢agdas egitim teknolojileriyle
tanistirmak  ve bu teknolojileri etkili bir sekilde nasil kullanacaklarimi  6gretmek
amaclanmaktadir. Yeni teknolojilerin kullanimiyla matematik 6gretimi daha etkilesimli, ilgi
cekici ve faydali hale getirilebilir.

5. Matematige Ilgiyi Artirmak: Matematik dgretiminin amaci dgrencilerin matematige olan
ilgisini artirmaktir. Eger 6gretim yontemleri cekici ve Ogrencilerin giinliik yasamlarina
uygulanabilir ise,

Ogretim siirecinin dogru bir sekilde diizenlenmesinin 6grencilerin matematiksel becerilerinin
gelismesine nasil yardimei oldugunu vurgulamak.

Matematiksel analiz ve cebirin gelistirilmesinde gerekli beceriler: kavram olusturma, soyut
diisiinme, analitik beceriler.

Ogrenci basarisin degerlendirme yollar1: testler, projeler, uygulamali 6devler.

Matematik Ogretim Yontemleri ve Modern Yaklasimlar hakkinda daha detayli konusalim. Bu
iki konu oldukg¢a 6nemlidir ¢iinkii 6gretim yontemleri ve yaklasimlar1 zamanla gelisir ve yeni
teknolojiler ve metodolojiler derslerin daha ilgi ¢ekici ve etkili olmasini saglar.

2. MATEMATIK OGRETIM YONTEMLERI

Matematik 6gretimi zaman iginde ¢esitli yontemlerle geligsmistir. Her yontemin kendine gore
giclii ve zayif yonleri vardir. Bu yontemlerin se¢imi dersin amacima ve oOgrencilerin
ithtiyaglarina uygun olmalidir.

2.1. Geleneksel Yontemler

2.1.1. Geleneksel Ogretim Yéntemi

Geleneksel 6gretim yontemi, matematik 6gretiminde en uzun siiredir kullanilan yaklagimdir.
Bu yontemde 6gretmen dersi anlatir, konular1 6rneklerle agiklar ve 6grencilere belirli gorevler
Verir.

Ogretmen merkezli yaklasim: Bu yaklasimda &gretmen dersin merkezindedir. Ogretmen
Ogrencilere matematigin teorik yonlerini anlatir ve gorevleri tek tek agiklar.

Faydasi: Geleneksel yontem, Ogrencilere formiil igeren matematiksel teori ve kavramlarin
dogru bir sekilde aktarilmasinda etkili olabilir. Ogretmen agiklamalari, dgrencilere temel
prensipleri agiklamak acisindan ¢ok énemlidir.

Zay1f yonleri: Bu yontemde 6grencilerin aktif katilimi azdir ve 6grenme bagimsiz olmaktan
ziyade Ogretmen tarafindan ydnlendirilir. Ogrenciler derslere karsi pasif bir yaklasim
sergilemektedirler ve ders anlatim1 monoton ve sikici hale gelebilmektedir.
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2.1.2. Aktif Ogrenme Yaklasimlari

Aktif 6grenme yontemleri d6grencilerin kendilerini 6grenme siirecine dahil etmeye caligir. Bu
yaklasim Ogrencilerin 6grenme siirecine daha fazla katilimini saglar.

Gorev ve problemlerin tartisilmast: Ogrenciler belirli konular birlikte ¢dzer ve birbirlerine
yardim ederler. Bu hem analitik diisiinme becerilerini gelistirir hem de sosyal becerilerini artirir.
Faydasi: Aktif Ogrenme yontemleri oOgrencilerin derse olan ilgisini artirir, bagimsiz
diistinmelerini ve yaratici yaklagimlar uygulamalarini tesvik eder.

Dezavantajlari: Bu yontemin uygulanmasi zaman alic1 olabilir ve 6gretmen icin daha fazla
hazirlik gerektirir. Ayni zamanda her 6grencinin 6grenme hiz1 farkli oldugu i¢in her 6grenciye
esit sekilde yardime1 olmak zorlasir.

2.1.3. Kooperatif Ogrenme Yaklasim1

Isbirlikli 6grenme, dgrencilerin konular1 dgrenmek ve birbirlerine destek olmak icin kiigiik
gruplar halinde ¢aligmalarina olanak tanir.

Grup Odevleri ve tartismalar: Bu yaklagimda 6grenciler birbirlerine sorunlar1 ¢ozmek ve yeni
bakis acilar1 kazanmak igin yardim ederler. Ogretmen grup ¢alismalarinin sonuglarini izler ve
ogrencilere rehberlik eder.

Faydasi: Ogrenciler arasinda isbirligi ve deneyim alisverisi gerceklesir. Isbirlikli 6grenme
sosyal becerileri gelistirir ve kolektif 6grenmeyi tesvik eder.

Zayifliklar: Bazi 6grenciler grup c¢alismalarinda aktif olmayabilir ve O0grenmelerini diger
ogrencilere bagimli hale getirebilirler.

2.2. Modern Yaklasimlar

Cagdas Ogretim yaklasimlari, modern teknolojinin kullanimima ve Ogrencilerin 6grenme
ihtiyaclarina uygun degisikliklere odaklanir. Bu yaklasimlar dersin daha etkilesimli, dinamik
ve 6grenci merkezli olmasini amaglamaktadir.

2.2.1. Teknolojinin Kullanimi

Teknolojinin 6gretimdeki rolii vazgecilmezdir. Giliniimiizde matematik 6grenimi c¢esitli
programlar ve araclar sayesinde ¢ok daha kolay ve etkili hale gelmistir.

Programlar ve egitim uygulamalari: GeoGebra, Mathematica, MATLAB, Desmos gibi
programlar ve uygulamalar matematiksel kavramlar1 gorsel olarak sunar ve dgrencilere daha
etkilesimli bir 6grenme deneyimi saglar. Video dersler, 68retim uygulamalar1 ve ¢evrimigi
platformlar sayesinde 6grenciler daha fazla kaynaga kolayca erisebilmektedir.

Matematiksel benzetimler ve gorsellestirmeler: Matematiksel kavramlar bilgisayarlar ve
programlar aracilifiyla gorsellestirilir, 6rnegin grafikler ve ii¢ boyutlu modeller olusturulur. Bu,
ogrencilerin matematiksel kavramlari daha iyi anlamalarina yardimcei olur.

Avantaji: Teknoloji dersleri daha etkilesimli ve eglenceli hale getirerek 6grencilerin dersleri
kendi hizlarinda 6grenmelerine olanak tanir.

Zayifliklar: Teknoloji tabanli dersler, 6grencilerin ¢ogunlukla gorsel ve teknik araglara
odaklanmas1 nedeniyle bazen temel kavramlari anlamalarini zorlastirabilir.

Kisiye 6zel 6gretim:
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Modern yaklagimlar her 6grencinin kendi hizinda 6grenmesine olanak tanir. Cevrimigi
platformlar ve uyarlanabilir 6grenme araglar1 6grencilerin gelisimini takip eder ve onlara
kisisellestirilmis 6devler sunar.

Ogrencilerin yeteneklerine gore uygun bir miifredat hazirlanir. Ogrencinin zayif veya giiclii
yonleri dikkate alinarak ders daha etkili hale getirilir.

Diinya genelinde kullanilan yeni matematik 6gretim yontemleri:

2.2.2. Tersine Cevrilmis Sinif

Tersine Smif yaklasiminda dersin geleneksel yapisi1 degistirilir. Ogrenciler dersin teorik kismini
evde video dersleri araciligiyla 6grenirler ve pratik konular1 sinifta tartisip uygularlar.
Ogretmen merkezli degil, dgrenci merkezli 6gretim: Bu yaklasimda 6grenciler dersi evde takip
ederler ve smifta aktif olarak alistirmalar1 tamamlarlar ve 6gretmenle tartigmalara katilirlar.
Faydasi: Bu yaklasim, 6grencilerin derse dnceden hazirlikli gelmesini ve sinifta daha pratik
uygulamalarm yapilmasini saglar. Ogrenciler dersleri kendi hizlarinda takip edebilirler.
Zayifliklari: Bu yontem, teknolojiye ve internete erisimi olmayan Ogrenciler i¢in zorlayici
olabilir. Ayn1 zamanda 6grenciler bazen evde dersi izlemekle ilgilenmeyebilirler.

2.2.3. Problem Tabanli Ogrenme (PBL)

Problem Tabanli Ogrenme, dgrencilerin gercek yasam problemlerini ¢dzerek dgrenmelerini
saglar. Burada 6grenciler konular1 uygulamali olarak 6greniyor.

Gergek yasam problemleri: Ogrencilere gercek yasamda karsilasacaklar1 matematik
problemleri sunulur ve bu problemleri ¢ézerek konulara hakim olmalar1 saglanir.

Faydasi: Bu yaklasim, 6grencilerin matematiksel kavramlar1 giinliik yasama uygulamalarini
saglayarak anlayislarini derinlestirir.

Zayif yonleri: Ogretmenlerden ve smiftan daha fazla zaman ve hazirlik gerektirir, ¢iinkii
konularin gergek hayattan alinmasi ve tartigmalarin genis kapsamli olmasi gerekir.
Sorgulamaya Dayali Ogrenme: Ogrenciler, ilgi alanlariyla ilgili sorular sorarak ve sorunlar
aragtirarak ogrenirler. Ogretmen burada kolaylastirici rolii {istlenir, ancak 6grencilerin kendi
ogrenme siirec¢lerini kontrol etmelerine olanak tanir.

3. SONUC
Sonu¢ olarak, matematik Ogretiminde geleneksel yontemler hald onemli olmakla birlikte,
modern yaklasimlarin devreye girmesiyle 6grencilerin derslere olan ilgisi artmakta ve 6grenme
stireci daha dinamik ve etkilesimli hale gelmektedir. Teknolojinin kullanimi, kisisellestirilmis
yaklagimlar ve aktif 6grenme yontemleri Ogrencilerin 6grenmeye yonelik yaklasimlarini
doniistlirliyor ve onlar1 daha yaratici, analitik ve bagimsiz diisiinen bireylere ¢eviriyor.
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ABSTRACT

Fixed-point theory is a fundamental area of mathematics with significant applications in various
fields, including analysis, topology, and computational mathematics. It provides crucial insights
into the existence and behavior of solutions to equations and systems, where a point remains
unchanged under a given transformation. This theory is essential for understanding stability,
convergence, and optimization problems, and it plays a vital role in areas such as differential
equations, game theory, and economic modeling. Through its many generalizations, fixed-point
theory continues to be a powerful tool for solving real-world problems across diverse
disciplines. Fixed-point theory has been thoroughly explored from various perspectives. One
such approach involves generalizing the contractive conditions traditionally used, such as the
introduction of Kannan-type contractive conditions. Another line of exploration focuses on
expanding the scope of metric spaces, exemplified by the concept of b-metric spaces. Motivated
by these two directions, this study introduces the concept of a generalized b-Kannan type
mapping on b-metric spaces and investigates several properties of this novel concept.

Keywords : b-metric space, Kannan type mapping, generalized b-Kannan type mapping.

1. INTRODUCTION
The concept of a fixed point in mathematics refers to a point that remains unchanged under a

given function. That is, for a function T , a point u is called a fixed point if

Tu=u.

The history of fixed point theory can be traced back to several foundational developments in
mathematics. The concept of fixed points dates back to ancient mathematics, but the formal

development started in the 19th century. Early applications of fixed points appeared in geometry
and algebra.
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Some basic fixed-point theorems are follows:

e Brouwer's Fixed-Point Theorem (1912),
e Schauder Fixed-Point Theorem (1930s),
e Kakutani's Fixed-Point Theorem (1941),
e Tarski's Fixed-Point Theorem (1955).

Several generalizations and extensions of the classical fixed-point theorems have been
developed to address more complex situations. These include

e Nonlinear Fixed-Point Theorems,

Fixed Points in Metric Spaces,

Set-Valued Fixed-Point Theorems,
Topological and Algebraic Generalizations,
Generalized Brouwer Fixed-Point Theorem.

The generalization and extension of fixed-point theorems have had a profound impact on
several fields:

Economics and Game Theory,
Dynamical Systems,
Computer Science,

Topology and Analysis.

In summary, the fixed-point theory has evolved significantly from early developments in
geometry and algebra to a more abstract and generalized framework that has broad applications
in mathematics, economics, and computer science.

In the context of fixed-point theory, the contraction condition plays a fundamental role in
ensuring the existence and uniqueness of fixed points for certain types of functions. Typically,
in metric spaces, a contraction mapping T :X — X is a function for which there exists a

constant c e [0,1) such that for all u,ve X
d(Tu,Tv)<cd (u,v),

where d is a metric on X . The classical Banach Fixed-Point Theorem (or Contraction
Mapping Theorem) states that any contraction mapping on a complete metric space has exactly
one fixed point, and this fixed point can be found through successive approximations. The
contraction condition is quite powerful and essential in proving the existence and uniqueness
of fixed points in many applications. However, in more complex spaces or more general
settings, the contraction condition might not always apply directly. Therefore, generalizing this
condition becomes important for several reasons. The generalization of the contraction
condition in metric spaces is crucial because it broadens the applicability of fixed-point
theorems to a wider range of mathematical spaces, systems, and functions. By relaxing or
extending the condition, we can apply these powerful tools to more complex problems in
dynamical systems, optimization, game theory, and numerical analysis, making them more
versatile and useful in practical scenarios. This generalization allows for deeper insights and
more robust solutions in both theoretical and applied mathematics.
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From the above motivations, we introduce the concept of a generalized b-Kannan type mapping
on b-metric spaces and investigates several properties of this novel concept.

2. PRELIMINARIES

In this section, we recall some necessary notions.

Definition 2.1. [1, 2] Let X be a nonempty set and s>1 be a given real number. A mapping
d, : X xX —[0,) is called a b-metric on X , if the following conditions are satisfied for all

u,v,we X :

(1) d;(u,v)=0<=u=yv,

(2) dg(u,v)=d,(v,u),

(3) d, (u,v)<s|d,(u,w)+d,(wv)].

Then the pair (X, d,) is called a b-metric space.

Remark 2.1. Every metric space is a b-metric space with s =1, but the converse statement is
not always true as seen in the following example.

Example 2.1. [3] Let R be the set of all real numbers and
X =172 (R):= {u ={u,} R:Zw:|un|% <oo}.
n=1

Let us define the mapping d, : X x X —[0,%) as
2

d, (u,v) {ipn —vn|%}
n=1
Then (X,d,) be a b-metric space with s =2, but it is not a metric space.

Definition 2.2. [2] Let (X,d,) be a b-metric space. Then the sequence {u,} is called
convergent if and only if there exist u € X such that for all &£ >0 there exists n(g) e N, where
N is the set of all natural numbers, such that for all n>n(¢) we have

d (u, u)<e.

n?
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Proposition 2.1. [4] Let (X,d,) be a b-metric space. A sequence {u,} is convergent to a limit
ue X ifandonly if

limd, (u,,u)=0.

n—o0

Proposition 2.2. [4] Amap T : X —»Y , where X,Y are two b-metric spaces, is continuous at
ue X ifandonly if T issequentially continuous at u, thatis, if limu_=u then limTu_  =Tu.

n—oo n—oo

Definition 2.3. [3] Let s>1 be a given real number. A nonempty subset I, of [0,0) is called
the best area for Kannan system with degree s, if the following two conditions are satisfied:

(L3) If A el then for any b-metric space (X,d,) with constant s and any self-mapping
T:X — X satisfying

d, (Tu, Tv) < 2[d, (u,Tu)+d, (v, Tv)],
forall u,ve X, wehave F(T)=Q, where F(T) is the set of all fixed points of T .

(L4) For any 4>0 with A ¢ I, there exists a b-metric space (X,ds) with constant s and a

self-mapping T : X — X satisfying the above inequality such that F (T): .

3. MAIN RESULTS

In this section, we define a new contractive notion on b-metric spaces and investigate some
properties of this new notion.

Definition 3.1. Let (X,d,) be a b-metric space with s>1 and |X|23. The self-mapping

T: X — X issaid to be generalized b-Kannan type mapping if there is h e{o, gj such that

d, (Tu,Tv)+d, (Tv,Tw)+d, (Tu,Tw) <h[d, (u,Tu)+d, (v, Tv)+d, (w,Tw)],
for all three pairwise distinct points u,v,we X .

Proposition 3.1. Let (X, d,) be a b-metric space with s>1 and T : X — X be a self-mapping
satisfying the inequality

1

d, (Tu,Tv) <
a+f

[d, (u,Tu)+d, (v, Tv)],

forall u,ve X with a+ >3, f>0.Then T isa generalized b-Kannan type mapping.
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Proof. Let (X,d,) be ab-metric space with s >1, |X| >3 and u,v,w be three pairwise distinct

point. Using hypothesis, we get

1

d, (Tu,Tw) <
a+p

[d, (u,Tu)+d, (W, Tw) ]

and

1

d, (Tv,Tw) <
a+p

[d, (v,Tv)+d, (W, Tw)].

Then we have

2

d.(Tu,T d.(Tv, T d.(Tu,Tw) <
o (Tu,Tv)+d, (Tv,Tw)+d, (Tu,Tw) oy

[d, (u,Tu)+d, (v,Tv)+d, (W, Tw)].

Consequently, T is a generalized b-Kannan type mapping. o

Proposition 3.2. Let (X,d,) be a b-metric space with s >1 and the self-mapping T : X — X

be a generalized b-Kannan type mapping with some h e [0%) . If u isalimit point of X and

T is continuous at u, then the inequality
d, (Tu,Tv) < h{dS (u,Tu)+@}

holds forall ve X .

Proof. Let ue X be a limit point and ve X . If u=v then the proof is clear. Assume u #v .
Since u is a limit point, there exists a sequence x, such that

X, >U, X #U, X #V
and all x, are different. Using the hypothesis, we get

d, (Tu, Tv)+d, (Tv,Tx, ) +d, (Tu,Tx,) <h[d, (u,Tu)+d, (v, Tv)+d, (x,,Tx,) ],

for all n where n is anatural number. Since x, - u and T is continuous, we have Tx, — Tu
. As n— o0, we obtain

d, (Tu, Tv)+d, (Tv,Tu)+d, (Tu,Tu) <h[ d, (u, Tu)+d, (v, Tv)+d, (u,Tu)]
= 2d,(Tu,Tv) < h[st (u,Tu)+d, (v,Tv)]
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:>ds(Tu,Tv)£h{ds(u,Tu)+M}. 0

Proposition 3.3. Let (X, d, ) be a b-metric space with s>1 and T: X — X be a Kannan type
mapping with 4 € [Oéj . Then T is a generalized b-Kannan type mapping on X.

Proof. Let u,v,we X be three pairwise distance point. By the hypothesis, we have

d, (Tu, Tw) < A[d, (u,Tu)+d, (W, Tw) ]

and

d, (Tv,Tw) < A[d, (v, Tv)+d, (w,Tw)].

Then we get

d, (Tu, Tv)+d, (Tv, Tw)+d, (Tu, Tw) < 2A[ d, (u,Tu)+d, (v,Tv)+d, (w,Tw) ]
and so T is a generalized b-Kannan type mapping with h=241 € [0%) on X.o

Proposition 3.4. Let (X,d,) be a b-metric space, T:X — X be a continuous generalized b-
Kannan type mapping and all points of X be limit points. Then T is a Kannan type mapping

with 1 e |:0,1] .
2

Proof. From the hypothesis and Proposition 3.2, we have

d, (Tu,Tv) < h{ds (V,TV)+@}

and

d, (Tu,Tv) < h{ds (u,Tu)+M]

Using the above two inequalities, we get

d, (Tu,Tv) < 37:][(15 (u,Tu)+d, (v, Tv)].
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Consequently, T is a Kannan type mapping with A :% € {0%) on X.oO

Example 3.1. Let X = [0,1] be the usual metric space with the usual metric
d(uv)=lu-v|,

for all u,ve X. Then (X,d) is also b-metric space wih s=1. Let us consider the mapping
T:X — X defined as

Tu=—, a>1

u
a
forall ue X [5]. Then T is a generalized b-Kannan type mapping but T is not a Kannan type
mapping on X .

Remark 3.1.

1) If we take s =1, then the notion of a generalized Kannan type mapping and the notion of a
generalized b-Kannan type mapping are coincide.

2) Proposition 3.2 is a generalization of Proposition 2.2 proved in [5].
3) Proposition 3.3 is a generalization of Proposition 2.1 given in [5].
4) Proposition 3.4 is a generalization of Corollary 2.3 given in [5].

5) Every Kannan type mapping is a generalized b-Kannan type mapping, but the converse
statement is not always true (see, Example 3.1).
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ABSTRACT

Fixed-point theory is a core area of mathematics that has widespread significance across many
disciplines. It helps in identifying and analyzing points that remain invariant under specific
operations or transformations. The theory is critical in studying the existence of solutions to
various equations, as well as understanding key concepts like stability and convergence. Its
applications span across fields such as dynamical systems, optimization, and economics,
providing valuable insights into real-world phenomena. With its numerous extensions and
generalizations, fixed-point theory remains a powerful and versatile tool in both theoretical and
applied mathematics. In fixed-point theory, studies continue to be pursued through three main
approaches. The first approach focuses on generalizing the contraction conditions used. Within
this generalization, various techniques have been and continue to be employed. For example,
integral-type contraction conditions are just one of the techniques used. The second approach
involves the generalization of the structure of the metric space under new conditions. An
example of this approach is the concept of a G-metric space. The concept of a G-metric space,
which involves working with three variables, stands as an example of a different type of
generalization. Another recent generalization being studied is the fixed-circle problem. The
goal of this problem is to investigate whether, in the case where a given function has multiple
fixed points, the set of these fixed points can be expressed as a geometric figure, or if a subset
of this set corresponds to a geometric figure, while also examining the invariance of each
element in the set. With these three approaches, in this study, we derive existence and
uniqueness theorems for fixed circles by utilizing the concept of integral-type contraction
conditions on G-metric spaces. The results are supported by some remarks and examples.

Keywords : G-metric space, fixed circle, integral type contraction.
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1. INTRODUCTION

Fixed-point theory has been studied from various perspectives in many areas of mathematics for many
years and continues to be explored. Moreover, the applications of this field make fixed-point theory
even more attractive. Metric fixed-point theory began with Banach's fixed-point theorem [1] and has
continued through generalizations developed in cases where this theorem is insufficient. This theory
provides an important method for determining the existence and uniqueness of a fixed point for a given
function. However, there are examples of functions in the literature that, despite having a fixed point
that is both existent and unique, do not satisfy the conditions of Banach’s fixed-point theorem. This is

where the investigation of new theories becomes of great importance.

While researching new theories, different generalization techniques have been applied. The first of
these is the generalization of the contraction condition used. Various approaches have been employed
in the logic of generalizing this contraction condition. One of these approaches is of the integral type
[2]. This integral-type approach has introduced more general and different contraction conditions in
the literature. As a result, fixed-point theory has gained integral-type fixed-point results. Another
generalization approach is the generalization of the metric space structure being studied. While
generalizing this structure, both the conditions provided by the metric function have been altered, and
changes have been made not only to these conditions but also to the domain of the definition. An
example of this is the concept of G-metric spaces, which has been defined specifically for this purpose
[3]. Another type of generalization studied recently is a geometric generalization. This geometric
generalization approach is based on the fixed circle problem [4]. The aim of this problem is to
investigate whether, when the number of fixed points of a given function is more than one, there is a
geometric counterpart to the fixed point set of this function, and whether each element of this geometric

figure remains fixed or not.

After all these motivations, in this study, we plan to obtain integral-type fixed circle results on G-metric
spaces by using all the generalizations together. For this purpose, the main objectives of the work are
to present two theorems that establish the existence and uniqueness of the fixed circle, and to support

the obtained results with examples.

2. PRELIMINARIES

In this section, we recall some basic notions related to the this study.
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Definition 2.1. [3] Let X be a nonempty set. A function G: X x X x X — [0,oo) is called a
G-metric if the following conditions are satisfied:

(G1) G(x,y,z)=0 ifandonly if x=y=1z,

(G2) 0<G(x,x,y) forall x,y e X with x=y,

(G3) G(x,%,¥)<G(x,y,z) forall x,y,ze X with y=z,

(G4) G(x,Y,2)=G(x,2,y)=G(z,y,x)=--- (symmetry in all three variables),

(G5) G(x,Y,2)<G(x,y,w)+G(w,y,z) forall x,y,z,we X (rectangle inequality).
Then the pair (X,G) is called a G-metric space.

Example 2.1. [5] Let X be nonempty subset of the set of real numbers. Then the function
G: X xXxX —>[0,0) defined as

G(X,v,2)=|x=y|+|x—z|+|y-1z],
forall x,y,ze X . Then (X,G) is a G-metric space.

Definition 2.2. [6] Let (X,G) be a G-metric space. A circle of center x, € X and radius
r€(0,) is defined as

Co (X:T) ={Xxe X :1G(X,%,%)=T}.
Example 2.2. [6] Let us take the G-metric space given in Example 2.1. Then we have
Cs (5,10) ={0,10}.

Definition 2.3. [6] Let (X,G) be a G-metric space and C; (X,,r) be any circle on X . For a
self-mapping T: X — X , if Tx=x for each xeCg(x,,r), then C;(x,,r) is called a fixed
circleof T .

In this paper, assume that ¢:[0,00) —>[0,0) is a Lebesgue-integrable mapping which is
summable, that is, with finite integral on each compact subset of [O,oo) , honnegative and such
that

j:qo(s)ds >0
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for each £ >0]2].
3. MAIN RESULTS

In this section, we introduce some new integral type fixed-circle results on G-metric spaces.

Theorem 3.1. Let (X,G) be a G-metric space and C; (x,,r) beany circleon X . Let us define
the mapping o : X —[0,) as

a(X)=G (X % Xy),

for all x e X . If there exists a self-mapping T : X — X satisfying

G(x,X,Tx) a(x) a(Tx)
M [ e(t)dt< [ pt)dt— [ o)t forall xeCq(x,r),
0 0 0

(i) G(TX,Tx,%,)>r forall xeCg(x,,r),

G(Tx,Tx,Ty) (x,%,y)

(iii) j (p(t)dt<h I p(t)dt forall xeCg (X,,r), ye X —Cg(X,,r) andsome he[0,1)

then the circle C; (X,,r) is a unique fixed circle of T .

Proof. Let x € C; (X,,I') be any point. Using (i) and (ii), we get

G(x,%,Tx) a(x) a(Tx) G(x,X,%) G(Tx,Tx,Xy)

[ edt< [ pydt- [ p)dt=" [ pt)dt— [ ot
0 0 0 0 0

r G(Tx,TX,Xy)

= [p(t)dt- j go(t)dt<j¢(t)dt j¢(t)dt_

0
and so

G(xxTx)=0=>Tx=x.

Hence C;(x,,r) is a fixed circle of T. Now, we show that the uniqueness of a fixed circle

Cs (%, r). To do this, suppose that there are two different fixed circles Cg(x,,r) and
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Cs (%, p) of the self-mapping T . Let xeCg(X,,r) and yeCs(x,p) with x=y. By (iii),

we obtain

G(Tx,Tx,Ty) G(x.x,y) G(x,x,Y)
j p(t)dt = j p(t)dt <h j o(t)dt,
0 0 0

a contradiction since h e [0,1). It should be x =y . Consequently, C (X,,r) is a unique fixed

circleof T. o

Theorem 3.2. Let (X,G) be a G-metric space, C; (X,,r) beany circleon X and the mapping

a: X —>[0,oo) be defined as in Theorem 3.1. If there exists a self-mapping T:X — X

satisfying
G(x,x,Tx) a(x) a(Tx) r
) [ et)dt< [ p)dt+ [ gt)dt—2[p(t)dt forall xeCq(x,r),
0 0 0 0

(i) G(Tx,Tx,x,)<r forall xeCy(x,,r),

G(Tx,Tx,Ty) G(x,%,Tx) G(y,y.Ty)
(i) [ emdt<hl [ pdt+ [ et)dt|forall xeCqs(x,r), yeX-Cqs(x.r)
0 0 0

and some he[0,1),
then the circle C; (x,,r) is a unique fixed circle of T .

Proof. Let x € C; (X,,I) be any point. Using (i) and (i), we obtain
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G(x,%,Tx) a(x) a(Tx) r
[ o)dt< [ p)dt+ [ pt)dt-2[pt)dt
0 0 0 0
G(x,%.%) G(Tx,Tx, %)) r
= j p(t)dt + j go(t)dt—zj o(t)dt
0 0 0
G(TX,TX,Xy) r

p(t)dt + j gp(t)dt—zj(p(t)dt

Oty = O ey

< [p(t)dt + jgo(t)dt - Zj.(p(t)dt =0

and so

G(xxTx)=0=>Tx=x.

Hence C;(x,,r) is a fixed circle of T. Now, we show that the uniqueness of a fixed circle
Cs (%, r). To do this, suppose that there are two different fixed circles Cg(x,,r) and

Cs (%, p) of the self-mapping T . Let xeCqy (X,,r) and yeCs(x,p) with x=y. By (iii),

we obtain

G(Tx,Tx,Ty) G(x,x,y) G(x,x,Tx) G(y,y.Ty)
j p(t)dt = j p(t)dt <h j p(t)dt + j p(t)dt |=0,
0 0 0 0

a contradiction. It should be x =y . Consequently, C; (x,,r) is a unique fixed circle of T . o

Example 3.1. Let (X,G) be a G-metric space and Cg (X,,r) be any circleon X with r>0.

Let us define the self-mapping T: X — X as

Tyl X x € Cq (X,T) |
X, » XeX—=Cg(%,r)

for all xe X . Then T satisfies the conditions of Theorem 3.1 and Theorem 3.2. Hence,

Cs (%o, 1) isaunique fixed circle of T .
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Example 3.2. Let (X,G) be a G-metric space and C; (X,,r), C; (X, o) be any two circles on

X with r>0, p>0. Let us define the self-mapping S: X — X as

o)X x € Cq (X, 1) UCq (X, p)
X, otherwise

for all xe X . Then S fixes the circles C, (X, r) and C;(x,p). Also, S satisfies the

conditions (i) and (ii) of Theorem 3.1 and Theorem 3.2. But the fixed circles are not unique.

Remark 3.1.

1) The condition (ii) of Theorem 3.1 guarantees that Tx is not interior of the circle Cg (x,,r)

for xe Cq (X, ).
2) Theorem 3.1 is a generalization of Theorem 1 proved in [6].

3) The condition (ii) of Theorem 3.2 guarantees that Tx is not exterior of the circle Cg (X,,r)

for xe Cq (X, ).

4) Theorem 3.2 is a generalization of Theorem 2.2 proved in [7].

5) The condition (iii) of Theorem 3.1 is an integral Banach type contraction (see [1] for Banach

type contraction).

6) The condition (iii) of Theorem 3.2 is an integral Kannan type contraction (see [8] for Kannan

type contraction).
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ABSTRACT

A triple controlled S-metric type space is one of the most recent definitions obtained by
combining the notions of S-metric space and controlled metric type space. This structure
extends the applicability of classical results in analysis and topology, providing a more flexible

framework for studying distance-related properties and fixed point theorems.

In this paper, we prove the Banach fixed point theorem which guarantees the existence and
uniqueness of a fixed point for contractive maps. The extension of this theorem to triple
controlled S-metric type space provides powerful tools for solving nonlinear problems in

differential equations, optimisation and applied mathematics.

Key Words: Controlled metric type space, S-metric space, Banach contraction theorem

1. INTRODUCTION

Stefan Banach started the research of metric fixed point theory in 1922 and presented the
Banach contraction principle. It states that if a function T defined on a complete metric space

(X,d) is a contraction (i.e., there exists a constant k € [0,1) such that for all), then T has a

unique fixed point in X [1]. Its many uses vary mathematics and several scientific fields,
including computer science, engineering, physics, and economics. Combining ideas from
topology, analysis, and geometry, the theory of fixed points investigates both the existence and
uniqueness of fixed points of functions. Particularly in the development of several types of
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metric spaces, the Banach Fixed Point Theorem has been enlarged in several ways throughout
time. Bakhtin [2] first proposed b-metric spaces, for example, which later evolved into
expanded forms often known as extended b-metric spaces [3]. Researchers have also
introduced double and triple controlled metric-like spaces [4], [5], [6], [7], [8] as well as
controlled metric-type spaces [9]. As an extension of metric spaces, Sedghi et al. proposed the
S -metric spaces [10]. S,-metric spaces [11], extended S,-metric spaces of type [12],

controlled S -metric-like spaces [13] and triple controlled S -metric type spaces [14] were
further developed from this notion.

Motivated by the Azmi’s article [14], we examined the existence and uniqueness conditions of
the Banach fixed point theorem in this new space.

2. PRELIMINARIES

The primary results and definitions of S -metric spaces that were proposed by Sedghi et al. [10]
are also recalled.

Definition 2.1 [10] Let X =&, and let S: X x X x X —[0,%0) be a mapping such that for all
X,y,z,a€ X, it satisfies the following:

(S1) S(x,y,z)=0ifandonly ifx=y =1z;
(S2)S(x,y,2)<S(x,x,a)+S(y.y,a)+S(z,z,a).

The pair (X,S) is called an s -metric space.

Definition 2.2 [13] Let S: X x X x X —[0,o0) be a mapping, where X be a nonempty set and

assume that a: X% —[1,0) is a function so that for all x,y,z,ae X, it satisfies the followings:

(CS1)S(x,y,z)=0ifandonlyifx=y=z;
(CS2)S(x,v,z)<a(x,a)S(x,x,a)+a(y.a)S(y.y.a)+a(z,a)S(z,z,a).

The pair (X,S) is called a controlled S -metric type space.

On the other hand, in 2024, Fatima Azmi [14] introduced the Notion of triple controlled S -
metric type spaces.

Definition 2.2 [14] Let S: X x X x X —[0,0) be a mapping, where X be a nonempty set and

assume that a,ﬁ,y:x2—>[1,oo) are functions so that for all x,y,z,ae X, it satisfies the
followings:
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(TCS1)S(x,y,z)=0ifand only if x=y =z;
(TCS2)S(x,%,y¥)=S(Yy,y,X);
(TCS2)S(x,y,z)<a(x,a)S(x,x,a)+ A(y.a)S(y,y.a)+y(z.a)S(z.z,a).

The pair (X,S) is called a triple controlled s -metric type space.

Remark 2.3 By setting the control functions «,8 and y to be equal in Definition 2.2, we

obtain a controlled S -metric type space as described in Definition 2.1. Therefore, the definition
of a triple controlled S-metric type space generalizes the concept of a controlled S -metric type
space. Furthermore, by assigninga ==y =1 , the definition of a triple controlled S-metric

type space reduces to an S-metric space as outlined in Definition 2.1.

Definition 2.4 [14] Let (X,S) be a triple controlled S -metric type space, and consider a

sequence {x,}e X.

1. Thesequence {x,} convergestoapoint x in X if, for every ¢ >0, there existsa ny e[

such that S(x,,x,,x)<e forall nxng.

2. The sequence {x, } is called a Cauchy sequence if, for every ¢ >0, there exists a ny €U

such that S(X,, Xy, Xy ) <& forall m,n=ny.

3. Thespace (X,S) is said to be complete if every Cauchy sequence in X converges to a

pointin X .

Lemma 25 [14] Let (X,S) be a triple controlled s-metric type space, and let
a,B,y: X% > [L») be mappings. If the sequence {x,} in X is convergent, then the limit is

unique.

3. MAIN RESULTS

In this section, we establish the existence and uniqueness of fixed point for contraction theorem
in a complete triple controlled S-metric type space (X, S).

Theorem 3.1 Let (X,S) be a complete triple controlled S-metric type spaceand T : X — X

be a mapping such that

S(Tx, Tx, Ty) <kS(x,x,Y)

forall x,y € X where k €(0,1). For Xy € X , take X, =T"Xy. Suppose that

77



|ﬁ| ICSAS 2nd INTERNATIONAL CONFERENCE ON MATHEMATIC
March 7 - 9, 2025 -Izmir
ICSAS ACADEMY ISBN NR. : 978-625-5962-40-9

sup, ., lim 7(Xn+1’xm)[a(xn+1lxn+2)+ﬂ(xn+1’xn+2 ):' < 1
mt A Ol(Xn,Xn+1)+,3(Xn,Xn+1) k'

In addition, assume that for every x € X, the limits

lim a(x,x,), lim B(x,x,) and lim y(x,x,)
N—»c0 N—>c0 N—00

exists and are finite.

Then, T has a unique fixed point.

Proof: Consider the sequence x, =T "x,. By using (1.1) , We have

S(Xn X Xne1) = S(T“XO,T”XO,T”xl)

<kS (T n—1x1,T”‘1x1,T”—1x2)

<k"S(xg. %0, %)

for all n>0. For all natural numbers n < m, we have

S(Xn: XnsXm ) < (X0, Xns1)S (Xns Xn s Xns1 ) + B (X0 Xns1) S (Xn s Xn s Xns1 ) + 7 (X X421 ) S (Xm s Xm s Xn1 )
=[a(xn,xn+1)+ﬂ(xn,xn+1)]s(xn,xn,xn+1)+y(xm,xn+1)S(xn+1,xn+1,xm)
<[ (X2 X1 )+ B (%02 X011 ) ]S (X0 2 X0 2 Xns1)
& (Xns1: %42 ) S (Xnsts Xna1s Xne2 ) + B (Xna1 Xne2 ) S (Xnats Xnat Xne2)
+7 (Xns2:Xm ) S (Xns2+ Xne2: Xm )
=[ar(Xn: X031 )+ B (X0 X031 ) |S (X0 2 X0+ Xns1 ) + 7 (Xm+ Xn41) S (Xns1: Xne1s Xns2)
[ (Xns1: %n52) + B (Xns1 Xns2) |+ 7 (Xa1: Xm ) 7 (Xns2 s Xm ) S (Xns2s Xni2 Xm )
<[ (X, Xns1 )+ B (%0 Xns1) [S (X0 X0 Xnsa ) + 7 (Xm s Xnsa ) @ (Xns1s Xna2 ) + B (Xna1s Xns2) |
(X042, %0:3) S (Xn12: X012+ %n43)
S (Xns1s Xns1s Xne2 ) + 7 (Xna1s Xm ) 7 (Xnazs Xm )| +8 (Xns2: Xn43) SXns2 Xni2: Xne3
+7 (%n+3 %m ) S (Xne3+ Xne3s Xm)
<[ (X, Xns1) + B(Xn: Xn31) ]S (02 X0+ Xn41)
+7 (X Xng1 )| @ (X1 %02 ) + B (X1 X022 ) ]S (Xns Xnsa Xni2 )
+7 (Xna1: Xm ) ¥ (%ns2 Xm )] @ (Xns20 Xn13) + B (Xne2:X043) ]S (Xna2: Xns2: Xnsa )

+7/(Xn+11 Xm )7(Xn+2’xm )7’(Xn+3’ Xm)S (Xn+3’ Xn+31xm)

Jr7(Xmixn+l)
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I: n+1 +IB Xn+1 :IS X » Xn 'Xn+1)
m— i
H 7(XJ’Xm) |:Ol Xi+1 +IB X1 ]S X X XI+1)
i=n+1| j=n+1

{ [T 7(%0 % )}S(Xm—lixm—l’xm)

i=n+1
[ (X Xn+1)+18(x 1 Xn+1 ]kns XO,XO,Xl)

p 1[ H 7(X11Xm)}[a Xi+1 +,B( i+1)]kiS(X0’X0’X1)

j=n+1

{H ¥ (% Xm }km S (0. %0 %)

i=n+1
[ (Xns Xns1) + B (X X }k S (%0, %0 %)

+ Z [ﬁ ;/(xJ xm)][a(xi,xi+1)+ﬂ(xi,xi+1):|ki8(xo,x0,x1)

i=n+1| j=n+1

{ i }[“ 1)+ B 15 JKTS (50,50, 3)

i= n+1
<[ (X1, Xns1) + B (X2 Xn:1) ]K"S (X0, X0, %)

+ mil [ ﬁ 7(Xj,Xm)][“(xiin+1)+ﬁ(Xi’X”l)]kis(xo'xo’xl)

i=n+l| j=n+l

Let

Zp:[HV(Xj’Xm)J[a( |+1)+ﬂ Xi+1 ]kl

i=0\ j=0

Hence, we get
S(xn,xn,xm)s[[a(xn,xn+l)+ﬂ(xn,xn)]k” +(An —A])}S(xo,xo,xl).

From condition (1.2) and using the ratio test, we see that lim A, exists and the sequence {A, }
n—oo

is Cauchy. If we take limit for n,m — oo, we deduce that

lim S (X, %p, Xm ) =0.
n—o0
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Then, {x,} isa Cauchy sequence. Since (X,S) isatriple controlled S-metric space there exists

ue X such that {x,}—u. We next prove that u is a fixed point of T. By the definition of a
triple controlled S-metric type, we have

S(Xn+1!Xn+1!u)g[a(xn+l’Xn)"‘ﬂ(xnﬂ’xn)]S(Xn+1vxn+1vxn)+7/(Xnau)s(xnvxn!u) :
If we take the limit for n— oo, using (1.2),(1.3) and (1.4), we obtain

lim S (Xp4q,%p42,u)=0.
N—o0

Using the same conditions again, we have

S(Tu,Tu,u)  =S(u,u,Tu)
S[a(u, Xn+1) +IB(U’ Xn+1):|s (U,U, Xn+1)+7(xn+1’Tu)S (Xn+1i Xn+1iTu)

<[ (U, Xny1 )+ B(U Xns1) ]S (U, Xnyq )+ 7 (Xnya TU)KS (X, X, U)

As n tends to o« in the preceding inequality, we conclude that S(Tu,Tu,u)=0, impliying

Tu=u. Now, we proceed to establish the uniqueness of the fixed point. Suppose there exists
two fixed points, u and v, with u=v. Since Tu=u=v=Tv, it implies that S(Tu,Tu,Tv)>0.
Then we obtain

S(u,u,v)=8(Tu,Tu,Tv) <kS (u,u,v).

Since it is a contradiction, it must be S(u,u,v)=0, i.e., u=v. Therefore, T has a unique fixed
point.
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A NEW PRECONDITIONING REFLECTED FORWARD-BACKWARD-FORWARD
ALGORITHM FOR MONOTONE INCLUSION PROBLEM AND ITS APPLICATION

Asst. Prof. Ebru ALTIPARMAK
Erzurum Technical University, ebru.altiparmak@erzurum.edu.tr — 0000-0001-6722-0807

ABSTRACT

The problem of finding a zero of the sum of two monotone operators is a fundamental challenge
in monotone operator theory, with applications in optimization, variational inequalities, and
signal processing. The reflected forward-backward-forward algorithm is one of the most
prominent iterative methods for tackling this problem, particularly when one of the operators is
maximally monotone and the other is cocoercive. In this paper, we introduce a novel
preconditioning reflected forward-backward-forward algorithm that effectively computes a
zero of the sum of two operators, where one operator is maximal monotone, and the other is
M —cocoercive, with M being a linear bounded operator. Our proposed approach generalizes
existing methods by incorporating a preconditioning strategy, which enhances convergence
properties and broadens its applicability. Our proposed approach generalizes existing methods
by incorporating a preconditioning strategy, which enhances convergence properties and
broadens its applicability. We establish the weak convergence of our algorithm in Hilbert
spaces, thereby providing a solid theoretical foundation. Furthermore, we demonstrate the
practical applicability of the algorithm by employing it to solve convex minimization problems,
thereby highlighting its effectiveness in optimization contexts.

Anahtar Kelimeler: Monotone Inclusion Problem, Convex Minimization Problem, Reflected
Effects, Forward-Backward-Forward Algorithm.
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1. INTRODUCTION

Let H be a real Hilbert space with inner product (.,.) and the induced norm ||.||. One of the
most important problems in monotone operator theory is the problem of finding a zero of the
sum of two monotone operators known as the monotone inclusion problem, which is formulated
as finding x € H such that

0e(A+B)Xx) (1.2)
where A:H — 2% is a set-valued operator and B:H — H is an operator. This problem
encompasses various mathematical problems, including variational inequality problems,
convex minimization problems, equilibrium problems, and convex-concave saddle point
problems seee.g.: [1, 2, 3,5, 6, 12, 13].

The most widely used technique for solving the monotone inclusion problem is the forward-
backward splitting algorithm, introduced by Lions and Mercier [7]:

Xpe1 = (I + 2,4)" (I — A,,B)x,,foralln €N (1.2)
where 4,, is a step size term and A and B are monotone operators. If B:H — H is 1/L —
cocoercive operator and 4,, € (0,2/L), (L is the Lipschitz constant of 4) the forward-backward
splitting algorithm converges weakly to a solution of the monotone inclusion problem.

Later, Tseng [9] is defined the following algorithm:

{yn = Xy + 0,0 — x5 1)

Xps1 = Vo + An(Ax, — Ay,), foralln € N (1.3)
where 4,, € (0,2/L), is determined using an Armijo line search rule, as described in ([9] (2.4)).
The forward—backward—forward algorithm (3) has been studied extensively in the literatiire—
e.g., in[4, 11, 14-16].

In recent years, Lorenz and Pock [10] proposed the following preconditioning algorithm to
solve the monotone inclusion problem:
{}’n = %y + 0,00, — x5 1)

Xpe1 = T+ A, M4 (I — A,M1B)(y,), foralln e N
where 4, is an accelareted term on [0,1) and A,, is a step size term. They proved the weak
convergence of the algorithm. It is clear that the Algorithm (1.4) is reduced to the classical
forward-backward splitting algorithm (1.2) for 8, =0and M = 1.

Subsequently, in 2021, Dixit et al. [5] introduced the following algorithm, known as the
accelerated preconditioning forward-backward normal S —iteration (APFBNSM), foralln € N

(1.4)

Vn = X+ 6, (xn - xn—l)
{xnﬂ = (I +AM P40 — AM ' B)((1 — )y, + a, (I + AMTTA) (I — AM1B) (),
(1.5)
where a,, € (0,1), A€[0,1) and 6, € [0,1). They also proved weak convergence of the
proposed algorithm under some assumptions in a real Hilbert space H. For 8, = 0and M = I,
the accelerated preconditioning forward-backward normal § —iteration (APFBNSM) is reduced
to the normal S —iteration forward-backward splitting algorithm [11] (nS — FBSA):
Xps1 = [+ 447X — AB)((1 — @)y, + (I +24) 71 (I — AB)(y,)), foralln € N
In 2022, Altiparmak and Karahan [2] introduced a new preconditioning forward-backward-
splitting algorithm in the following manner:
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Yn= Xp+ gn (xn - xn—l)
{ Zpy= (+AM1A) U -AMB)((L - B )yn + Bl + AM ™A1 — AM~1B) (v,))

Xpar = (L—=y )T +AM ™A™ — AM™'B)(2,,) + ¥ (20) (1.6)
where {6} c [0, 0] is a sequence with 6 € [0, 1) and {an}, {8}, {y} € (0,1) and f is
a k-contraction mapping on H with respect to M -norm. They also established the strong
convergence theorem in a real Hilbert space.

In this paper, we propose a new preconditioning reflected forward-backward-forward
splitting algorithm which generalizes many existed algorithms including the algorithms
(1.3), (1.4), (1.5) and (1.6). Additionally, we demonstrate that the sequence produced
by the proposed algorithm weakly converges to a solution of the monotone inclusion
problem.

2. PRELIMINARIES

In this section, we present key definitions and lemmas that play a crucial role in proving our
main theorem.
Let A: H — 2% be a set-valued operator. If {u — v, x —y) = 0 forall u € Axand v € Ay, then
A is said to be a monotone operator. If the graph of a monotone operator is not properly
contained in the graph of any other monotone operators, then A is said to be a maximal
monotone operator.
Let f:H — (—oo, +o0] be a function. Then, f is said to be proper if there exists at least one
x € H such that f(x) < +oo. Also, the subdifferential of a proper function f is defined by
df x)={u€eH:{y—x,u) <f(y) — f(x)forally € H}.
and f is subdifferentiable at x € H, if df (x) = 0. The elements of df(x) are called the
subgradients of f at x.
Let M: H — H be a bounded linear operator. M is said to be self-adjoint if M* = M where M~
is the adjoint of operator M. A self-adjoint operator is said to be positive definite if
(M(x),x) > 0 forevery 0 = x € H [8]. By using the self adjoint, positive and bounded linear
operator M, the M-inner product is defined by
6y =, M(y)),¥x,y € H.
Additionally, the corresponding M-norm induced from the M-inner product is defined by
lx|I3, = (x,M(x)) forall x € H.
Definition 2.1 [5] Let € be a nonempty subset of H, T: C — H be an operator and M:H — H
be a positive definite operator. Then T is said to be:
1. nonexpansive operator with respect to M-norm if
ITx — Tylly = llx —yllp, Vx,y € H,
2. M-cocoercive operator if||Tx — Tylli,_1 <{(x—vy,Tx—Ty),Vx,y € H.
Similarly, T said to be k —contraction mapping with respect to M -norm if there exists k € [0,1)
such that
ITx — Tylly = kllx — ylly, Vx,y € H.
[2].
Proposition 2.2 [5] Let B:H — 2¥ be a maximal monotone operator, A:H — H be a M —
cocoercive operator, M: H — H be a bounded linear self-adjoint and positive definite operator
and A € (0,1]. Then we have the following properties:
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1. I — AM~ 1A is nonexpansive with respect to M-norm,
2. (I + AM~1B)~1 is nonexpansive with respect to M-norm,
3. Ji&% = (I+AM~'B)™'(I — AM~*4) is nonexpansive with respect to M —norm.
Proposition 2.3 [5] Let B:H — 2 be a maximal monotone operator, A:H — Hbe a M —
cocoercive operator, M: H — H be a linear bounded self-adjoint and positive definite operator
and A € (0,o0). Then x € H is a solution of monoton inclusion problem (1.1) if and only if x is
a fixed point of ;7.
Lemma 2.4 The following statements hold in the space H:
Lol +ylI? = llx P + 2¢x, y) + llyllI?,
2. |l + ylIZ = Il + 2y, x + ),
3. e+ ylI? = 2lx* + 2llyll* — llx — yll* forall x,y € H.
Lemma 2.5 Let {¢,,}, {5,} and {{,} be sequences of nonnegative real numbers such that
¢’n+1 = (pn + zn((;’n - (pn—l) + ‘5n- foralln =1
there exists a real number { with 0 = {,, < 1 for all n € N. Then the following hold.
1 X0 [@n — ¢n-1ls < oo, where [t]; = max{t, 0},
2. ¢* € [0,4) such that lim,,_...¢, = ¢".
Lemma 2.6 Let C be a nonempty subset of H, and let {x,,} be a sequence in H such that the
following two conditions are satisfied:
1. forany x € C, lim,,_,||x, — x]|| exists,
2. every sequential weak cluster point of {x,, }isin C,
Then the sequence {x, } converges to weakly to a pointin C.

3. MAIN RESULTS

We propose new preconditioning reflected forward-backward-forward algorithm and provide
their analysis under appropriate conditions. The following assumptions will apply throughout
the remainder of this paper.

Assumption 3.1

1. Let M:H — H be a bounded linear self-adjoint and positive definite operator let

B:H — 2% be a maximal monotone operator, let A: H — H be a M-cocoercive operator.

2. The solution set (4 + B)~1(0) of the inclusion problem (1.1) is nonempty.

1
d0<a=a, =a,4 Eﬁzs,éf}ﬂ.

Remark 3.2 Let u € (0,1) and A > 0. The sequence {A,,} generated by (3.1) is 4,4, < A4, .

Moreover, if Ax, = Ay,, then
tall ey =yl - E”xn_J’n”M _u

laxn=Aynlly — Lllcn=ynlly L’
and thus 0 < nlin{ﬂl.%} < A,, for all n = 1. This means that lim,,_. 4, exists. Therefore

lim, A4, = A

Now, we introduce the algorithm, which is defined as follows:

Algorithm 3.3 Preconditioning reflected forward-backward-forward algorithm
Initialization: Choose p € (0,1) and A, > 0. Select arbitrary initial points x,, x; € H.
Step 1: Given the iterates x,,, x,,_; and compute
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Wy = 2X, — Xp—1
{yn = I+ 4,M~'B)" (I — A, M7t A) (wy,).
If w,, = v, then stop and y,, € Q. Else, go to Step 2.
Step 2: Calculate
Xn = (]— - r;'“:n)'xn + i:I]'t[.}rn —ﬂ,n(A(yn) - A(Wn))]-
Update

. illyn—wnlln }
min ,——t, Ay, = Aw
{)Ln LAy —Awp, | a In "

A, otherwise.

Ant1 = (3.1)

Then, update in Step 1.
Lemma 3.4 The sequence {x,,} generated by Algorithm 3.3 is bounded.
Proof. Define u,, = y,, — 4,,(4y, — Aw,), n = 1. Then we have the following expression,

lun, —plI%,, = llyn — 4 (Ay, — Awy) —plI%,

= llyn — pII%,, + 1Ay, — Aw,lly® — 22, (0 — b, Ay — AWy
= llwy, — plI%,, + lyn — wall?,, + 2{wn — ¥, Wy — Pyt
+ A5 Ay, — Awy |12 — 224,00 — P, Ay — Awp)y

= [lwy, — plIZ,, + 1y — wall?,, — 2w — ¥, W — V)
+2(Wy — Y, Yo — P + A2l Ay — Awplly”

=22, 0n — 2, AV — AWy

= lwy, — plI2,, = Iy — wall?,, + 21 Ay, — Aw,lly”
=2, {0n — P, AVn — AWy )y — 2{Wy,, — Vi, Vo — P

= lwy, — plI2,, = Iy — wall?,, + 21 Ay, — Aw,lly”
—2{wy, — ¥ — A, (Ay, — Awy), v — Py

2 AR 1 2
< llwa = pli2y = (1 =35) I = wall?,,
_2<Wn — Wn _/ln (Ayn _ Awn)-yn _ p}M- (3-2)
Now, we have
1'\"""l’?n — ¥n _Aﬂ("q}’n - Awn)-}’n - p)M = 0. (33)

By v, = (I + A,B) *(w, — A,Az,), we have that w,, — A,Aw,, € y,, + 4, By,,. By observing
that B is maximal monotone, we have v,, € By, such that

(I _)LHA)W]’I = Vn + Anvp.
Thus, we obtain that

Up = i(wn — Mn _AT[AW]’I)' (34)

Furthermore, 0 € (A + B)p and Ay, + v, € (A + B)y,. Since A + B maximal monotone, it
follows that
{:A}’n + U ¥V — P) = OM- (35)

Inserting (3.5) into (3.4), we have
i(wn — Y — AV + AnAWy, Y — Py = 0.
So, employing (3.3) within (3.2), we get
ety = D117,y = I — Iy — (1 =225 llypy — Wil (3.6)

2
";I']’!+1

By applying Algorithm 3.3, we get
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||xn+1 - plle = |I(1 _an)xn + anuy, _szM
= ||(]- _an)xn +an(“’n - p) _p(l - an)HZM
= (1 — a)llx, —pll*,, + aullu, —pll*,
_an(l _an)”xn _ILnHZM- (37)

which in turn implies that
Ixns1 — plI%), = (1 = ap)llx, — plI?, + apllw, —pll*,
—a, (1 = ap)llx, —u, 1%y, (3.8)
Observe that
Xns1 = (1 — a@y)x, + @iy,

and this implies
1
Uy — Xp = a_n (xn+1 - xn)- (39)

By using (3.9) in (3.8), we have

||xn+1 o plle = (1 - Crn)'”-xn _szM + CrnH"’J"f"]'t _plle

~ D gy — (3.10)
Furthermore, by Lemma 2.4(3) we have the following expression
lwy, —plI?y, = 2%, — 01 —plI%,
= |lx, = p + (e — x0-1)I1%y,
= 2lxy — plI?y, = llxn-1 — pII%,, + 2llxn — x5-411%,, (3.11)

By (3.11) in (3.10), we have the following inequlity
||xn+1 — PHZM = (1 — Crn)”xn _szM + zan”xn _xn—llle

_an”xn—l - pHZM + zan ”xn - plle
_[1—0-’“]

1xne1 = Xn 1%,

= (1 + a)llx, —pll?y, — anllxn—s — plI?,

426yl = 1117, = 2 sy = 1, (3.12)
Define
T = llxn — plI7y — anllxa—y — plI% ) + 2anllx, — 01117,
and
Tnt1 = lIxnes —pI%y — ansallxg, — 2l + 2,41 lxpsy — %5117,
Since a,, = a,+1, We have that,
Tos1 — T = llxps: — P”ZM — @p1llxn —PHZM

+2a4 1 l1x0e1 — 25117, — lln — D%,
tagllx,—y — szM — 2|lxp, — xn—llle
= llxps1 —plI%y, — A+ ap)llx, — plI%,,
tapllxn_1 — PlI%y + 2041 l1X0s1 — x4l1%,,
—2ay|lx, — xn—lHZM (3.13)
Now, by applying (3.12) and (3.13) we get
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{1_ n}
L1 —Th=— . 1%n+1 — xn”zM + 2ap41 13041 _anzM
(1—ay)
= — (5 - 2a01) s — xall?,, (3.14)
By using condition (3) of Assumption 1, we have
1-ay 1
. — 12-an+1 = a —1-— 12-an+1
2 1+6-
8
=0+ 75246 (3.15)
Using (3.15) in (3.14), we have
Tps1 — T = —6llxper — 2,017, (3.16)
Therefore, {I,,} is non-increasing. Similarly, we get
Fn = ”xn - plle — Oy ”xn—l - plle + Zaonn — Xp—1 ”2M
= ||xn_p||2M_an”xn—1_szM- (317)
Observe that
c—=c<1
In <375~ ¢

From (3.17), we get
||xn _pHZM = r;"‘:onn—l - plle +Fn

< ellxyy —pl%y + 1y

< £"[xq — plI?,, + (1+.. . 4™ 10
< &"llxo - plI2y, + 2 (3.18)
Consequently, we have
Tns1 = lxn41 _PHEM — @p1llxy, _PHEM
+2a,41lxn11 _xn”zM
= —apyqllx, —PHZM.
and it follows from (3.18) that
—The1 = apaqllxy _plle
= ellxo —plI?,,
< e lxo —pll?,, + =2 (3.19)
By using (3.16) and (3.19), we establish

EXr_1 xnsr —xull?), =Ty — Ty

< el — oIy, +12 (3.20)
This indicates
o0 r
Yoot ngs = xnll?y < 555 < +oo. (3.21)
Therefore, we have
r1i_1)71{310||xn+1 — xull%,, = 0. (3.22)
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Additionaly, we obtain
Iwn = xally = llxxn — x5-111%), = 0,n — 0. (3.23)
From (3.10), we have
041 = 2lI%y = (1 + apdllx, —plI?y, — anllx,- — plI%y,
+2ap|lxy — xp-1 117, (3.24)
Using Lemma 2.5 in (3.24), we get
lim [l — pll?,, =1 <. (3.25)
Consequently, the sequence {||x,, — pll5} is bounded, implying that {x,,} is also bounded.
Theorem 3.5 The sequence {x,} generated by Algorithm 3.3 converges weakly to a point in
(A + B)71(0).
Proof. From (3.9), we have
Iy —allye = 5 e = xnllag
< ~|lxn41 = Xully = 0,n = oo,
Therefore we get
Ilwn —wnlly = llun — xplla + llwy — xpllyy = 0,1 — 0,
Because of the boundedness of {x,,} both {w, } and {u,,} are also bounded. Hence, there exists
subsequence K > 0 such that from (3.6)

An
(1 _—Iu) ||yn _WnHzM = ”Wn _szM - H“’" _plle

‘:{1?1+1
= (llwy, —plly + llun — 2l Ulwy, — 2l — lhe, — plla)
= Kllw, —uy|l = 0,n — oo
Therefore, we get
Iy —wyll = 0,n — oo,
Furthermore, because of the boundedness of {x,,} there exists a subsequence {xn } such that

Xp; = tE H. Let (u,v) € Grap(4A + B). Thus u— Av € Bu and
-1
Vo, = (I +AnjB) (I —}LHIA)WHJ_.Therefore, (I —RHIA)WHJ. € (I -I—}LHI_B)ynj which
simplifies to
1
A—(an nJ—}L Awy, )EB}

"

B is maximal monotone, it follows that

1
(v ~ Ynj» — Av _':{_n- (an — Yn; — }LHJ_AW"J_)) = 0.
] M
Thus, we get,

1
(U —ynj, IL)M = (U — ynj,AU — A_(an — I"j —RHIAWHI))

|
: (W"J Yn; ))

"

M

(v — Y, JAv — AW”;)M—'_(U —Ynpg
M
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- (U _J’THJFAU _A}IHJ>M +(U _}IHJ'A}IHJ _AWHJ>M

+(” B T"J'i(wn;' B ’";‘))
M

]

1

= (U — Ynjs AVn; — Awnj>M + (v ~Vnj (an —ynj)> ) (3.26)
]‘ij M

Since  lim,_|lw,—,]l=0 and A4 is Lipschitz continuous, we  get

lim,,_ ”Awnj — Aynj

(3.26) that

= 0. Additionally, since 0 < min{}ll,%} < A, we conclude from
M

(v—2z,u)y = lim (U — Voo u) = 0.
j—roo il M

This indicates that, due to the maximal monotonicity of A+ B that 0 € (A + B)z. So
z € (A+ B)"1(0). As indicated in (3.25), it follows that lim,,_... |lx,, — z|| exists. Therefore,
Opial’s Lemma 2.6 indicates that {x,} converges weakly to a point in (4 + B)~1(0).This
concludes the proof.

4. APPLICATION TO CONVEX MINIMIZATION PROBLEM
Now, we examine the following convex minimization problem, expressed as the sum of two
convex functions:
h(x) +g(x") = minfh(x) + g ()} (4.1)
Let h: H — R is differentiable with L, -Lipschitz gradient which is Lipschitz constant of Vh. If
Vh is Ly -Lipschitz continuous, then Baillon-Hadded Theorem states that Vh is cocoercive with
respect to L,'. Furthermore, if g:H — R is a proper convex and lower semi-continuous
function then dg is maximal monotone see, for detail [1]. A point x* is a solution of
minimization problem (4.1) if and only if 0 € Vh(x*) + dg(x*). Then for any A = 0 we have
0 € AVh(x") 4+ Adg(x™)
= x" =+ AL ag) U — ALAVR) (x7).
In Algorithm 3.3, set B = 9g, A = Vhand M (x) = L,x. As a result, we deduce the following
corollary.
Algorithm 4.1
Initialization: Choose p € (0,1) and A; > 0. Select arbitrary initial points x,, x; € H.
Step 1: Given the iterates x,,, x,,_, and compute

{Wn = 2Xp — Xp—1

_ -1 _
Vo = (I+ ALy, *8g) (I — ALy "Vh)(wy).
If w,, = v, then stop and y,, € Q. Else, go to Step 2.
Step 2: Calculate

xn = (1 — @)y + ag[yn — 4, (VR(,) — VR(w,))],
Update

90



|ﬁ| ICSAS 2nd INTERNATIONAL CONFERENCE ON MATHEMATIC
March 7 - 9, 2025 -Izmir
ICSAS ACADEMY ISBN NR. : 978-625-5962-40-9

min{}l Alyn=wally } Ay, = Aw,,

Apg1 = ™ lAyn—Awnllm

Ay, otherwise.

Then, update in Step 1.

Corollary 4.2 Let h: H — R be a differentiable and convex function with L;,-Lipschitz gradient
and g: H — R be a proper convex and lower semi-continuous function. Assume that the solution
set of convex minimization problem (4.1) is nonempty. The parameters satisfy the same
condition as in Assumption 3.1. Let {x,,} be a sequence generated by Algorithm 4.1.

Then {x,,} converges strongly to a x*solution of convex minimization problem (4.1).
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ABSTRACT

The concept of controlled partial metric spaces offers a significant extension of classical partial
metric spaces by providing a more generalized and structured understanding of distance
between two points. This generalization arises from the inclusion of an additional function
within the partial metric axioms, which allows for a generalized way of managing the self-
distance of points in the space. This results in a broader class of spaces, encompassing not only
controlled partial metric spaces but also controlled metric functions, which offer additional
flexibility in various applications. In this study, we focus on revising the notion of controlled
partial metric spaces by strengthening the triangle inequality axiom in the partial metric
framework. This modification enhances the structure of the space, providing more control over
the distances and enabling a better understanding of convergence and other topological
properties. The new framework establishes some transitions between controlled metric spaces,
which we explore in detail from a topological perspective. Hence, by studying these transitions,
we obtain important relationships between different types of metric spaces. As an application
of these transitions, we also present some fixed point results on controlled partial metric spaces.
These results highlight the utility of the newly established framework, demonstrating how the
well-known fixed point theorems given in controlled metric spaces can be established in the
controlled partial metric spaces.

Keywords: partial metric, controlled metric spaces, topology, fixed point theorem.
1. INTRODUCTION

Metric spaces serve as a foundational framework in various mathematical and applied
disciplines, offering a rigorous way to quantify distances between elements. Over time,
different generalizations of metric spaces have been introduced to accommodate diverse
theoretical and practical needs. Among these, partial metric spaces (given by Matthews [1]) and
controlled metric spaces (given by Mlaiki et al. [2]) have gained significant attention.

A controlled metric space extends the classical metric space by incorporating an additional
function that influences the measurement of distances. This added flexibility has proven useful
in areas such as fixed-point theory and computational models [3]-[11]. Meanwhile, a partial
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metric space relaxes the standard metric properties by allowing elements to have nonzero self-
distances, making it particularly relevant in computer science and information theory. The
integration of these two concepts has led to the development of controlled partial metric spaces
[12] which provide a more refined approach to studying distance structures. In definition of
controlled partial metric spaces given by Souayah and Mrad [12], the axiom of triangle
inequality was taken as the same as that of controlled metric spaces. Then some authors studied
fixed point results in this spaces by using different contraction conditions [13-14].

In this study, we present an enhanced version of controlled partial metric spaces by imposing a
stronger form of the triangle inequality within this framework. We need to revise the existing
form of triangle inequality, as given by Souayah and Mrad [12], to connect with controlled
metric spaces as in the classical way by using. This refinement provides a more structured
understanding of the space and facilitates a deeper exploration of its topological characteristics.
By examining the relationships between different types of metric spaces, we establish important
theoretical connections that contribute to the broader mathematical landscape. Furthermore, we
present several fixed-point results within this refined framework, illustrating its applicability in
diverse mathematical settings. These findings demonstrate how classical fixed-point theorems
can be extended to controlled partial metric spaces, offering new insights into the behavior of
such systems. Additionally, we highlight potential applications of this approach, particularly in
decision-making models and practical problem-solving scenarios.

2. PRELIMINARIES

This section recalls some fundamental definitions such as partial metric space, controlled
(partial) metric space and some topological notions.

Definition 2.1 [2]: Let A = @ and y: A X A — [1,0) a mapping. The mapping £: A x A — R*
is said to be a controlled metric on A if the following axioms are provided for all a, &, ¢ € A:

(CM1) d(a,6)=0=a=46
(CM2) d(a, &) = d(6, @),
(CM3) d(a, &) < y(a,c)d(a,c) +y(c, 6)d(c, &).

If 4:A x A — R* is a controlled metric, then the pair (A, &) is called controlled metric space
(CMS, shortly).

Example 2.2 [2]: Suppose A=1{12.1} and define
0, a=4
i, if aisevenand { is odd,

d(a, &) =19 . If the function y: A X A — [1,) is taken as
e if aisoddand & is even
1, other cases

a, if a isevenand & is odd
y(a,6) =44, if aisoddand & is even, then (A, &) is CMS.

1, othercases

Definition 2.3 [2]: Let (A, &) be a CMS and (a,,) ,ex € A be a sequence.
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(1) (@pn)nen is called convergent to a point a € A if lim d(a,, a) = 0. We denote this case

n—0oo
d
by a, —a.
2 If nggm d(a,,a,,) =0, then we say that the sequence (a,,) ey IS @ Cauchy sequence in
CMS (A, 4).

(3) (A, &) is said to be complete CMS if each Cauchy (a,,),.ey € A is convergent to a point
a € A.

Definition 2.4 [1]: Let A = @. The mapping p: A X A — R is said to be a partial metric on A
if the following axioms are provided for all a, &, ¢ € A:

(PM1) p(a, &) zp(a, a),

(PM2) p(a, &) =p(a,a) = p(b, &) = a =4,
(PM3) p(a, &) =p(6,a),

(PM4) p(a, &) <p(a,c) +ple, &) —ple,c).

If p: A x A — R* is a partial metric, then the pair (&, p) is called partial metric space (PMS,
shortly).

Definition 2.5 [12]: Let A+ ® and y:Ax A — [1,0) a mapping. The mapping
2:A x A — R* is said to be a controlled partial metric on A if the following axioms are
provided for all a, &, ¢ € A:

(CPMY) p(a, &) = pla,a),
(CPM2) pla,bt) =pla,a)=p,b6) =a=4,
(CPM3) p(a, &) = p(&, a),
(CPM4) p(a, &) = y(a,c)pla,c) +y(e,&)ple, ).

If »:X x X — R is a controlled partial metric, then the pair (X, ») is called controlled partial
metric space (CPMS, shortly).

3.RESULTS

In the following, we revise the above definition by strengthening the triangle inequality axiom
(CPM4):

Definition 3.1: Let A = @ and y: A x A — [1,9) a mapping. The mapping z#: A x A — R* is
said to be CPMS on A if g satisfies the axioms (CPM1)-(CPM3) and the following condition
for all @, &, ¢ € A (when at least two of them are different):

(CPM4*) p(a, &) < y(a,c)pla,c) +y(e, 8)ple, &) — (y(a,c) + y(e, 6))plc,c).
From now, we will denote CPMS in the meaning of Definition 3.1 by the pair (A, p).

Remark 3.2: If (&, p) is CPMS with the mapping y: A x A — [1,0) defined by y(a,£) =1
forall a, & € A, then it is clear that (A, #) is PMS.
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Remark 3.3: If (A, ) is CPMS in the meaning of Definition 3.1, then (A, ) is CPMS in the
meaning of Definition 2.5.

Remark 3.4: Each CMS is CPMS.

Proof: Let (A, &) be CMS, then the axioms (CPM1)-(CPM3) are satisfied obviously. Let us
show that the axiom (CPM4) holds. Since (&, &) is CMS, then we have

d(a, &) <y(a,c)d(a,c) +y(c, &)d(c, &)

for all a, &, ¢ € A. By using this inequality, we obtain

d(a, &) <y(a,c)d(a,c) +y(c, &)d(c, &)

< y(a,c)d(x,c) +yle, 6)d(c, &) — (y(a,c) +y(c,8))d(c,c).

which means that the axiom (CPM4) is satisfied. Hence, (A, &) is CPMS.
The following example given in [12] satisfies the axiom (CPM4%*):

1, :
= if aiseven

Example 3.5: Suppose A ={12..} and define p(a, a) :{ :
0, if aisodd

if aisevenand { is odd,

rla, b)= if a is odd and & is even When a = &. If the function y: A x A — [1, )

A e B

other cases

a, if a isevenand & is odd
is taken as y(a, &) = {4, if a is odd and & is even, then (A, p) is CPMS.
1, othercases

Definition 3.6: Let (A, ) be CPMS and (a,,).n € A be a sequence.

(1) (an)nen is called convergent to a point @ € A if Al_r}go pla, a) = p(a,a). We denote
this case by a, %a

2 If nlr}ﬂmp(“"' a.,,) exists and finite, then it is said that the sequence (a,,) ey is a Cauchy
sequen(;e in CPMS (A, p).

(3) (A, p) is said to be complete CPMS if each Cauchy (a,,),.ey € A is convergent to a point

a € Aand lim p(a,, a) =lim p(a,, a,) = pla,a).
n—oo mn,m—oo

Definition 3.7: Let (A, ) be CPMS and (a,),..y € A be a sequence. (a, ),y Iis called O-
Cauchyin A if lim p(a, a,) =0.
T — o0

Definition 3.8: (A, 2) is said to be 0-complete CPMS if each 0-Cauchy (a,),ey € X is
convergent to a point @ € X such that (a,a) =0.i.e., lim p(a, a) =lim p(a,,a,,) = 0.
Ti— oo T — oo

Proposition 3.9: Each 0-Caucy sequence in (4, g) is a Cauchy sequence in (A, p).
Proposition 3.10: Each complete CPMS is 0-complete.
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Definition 3.11: Let (A,») be CPMS, a€A and &>0. The set
By(a,e) = {6 € Al p(a,6) < p(a,a) +c} c Ais called an open disc centered at a with
radius e.

Proposition 3.12: Let (A,p) be CPMS. Then the collection of the open discs
B,(a,¢) (a € A, £ > 0) generates a topology on A and this generated topology is denoted by

Ia,.

Proposition 3.13: Let (A, ») be CPMS. Then the mapping &:A x A — R* defined by
_ 0, a=4 . . .

dla, &)= {ﬁ(m’&)_ L0182 controlled metric on A. Also, the topologies generated by »

and & are coincident. i.e., 7, € 7.
Proposition 3.14: Let (A, ) be CPMS. Then we have the following properties:

(1) (a)nen is a 0-Cauchy sequence in (A, p) if and only if (a,) ey is @ Cauchy sequence in
(A ).

(2) (&, p) is 0-complete CPMS if and only if (&, &) is complete CMS.

Proposition 3.15: Let (A, p) be CPMS satisfying the condition
(ala,t)— Dpla,a) < ala,&)p(t,6) for all a, & €A. Then the mapping
dp:AX A — R* defined by d,(a,&)=2p(a,b)—pla a) —p(&,6) is a controlled
metric on A.

Proof: The axioms (CM1)-(CM3) are directly hold. Since (&, p) is CPMS, we have from the
axiom (CPM4):

dyla,t)=2p(a,t)—pla,a) — pl&,6)

< 2y(a,c)pla,c) + 2y(c.8)p(c, 4) — 2(y(a,c) + y(c.8))p(c,c) — pla.a) — p(6,4)
< 2y(a,0)pla,c) —y(a,c)ple,c) —yla,c)pla,a)

+2y(e, &) ple, &) —y(c, &)plc,c) —y(c, &)p (6, 6)

=y(a,c)dy(a,c) +yle, 6)d,(c, &)

since —y(a,c)pl(c,c) —pla,a) < —y(a,c)pla, a) and
—y(e, 6)plc,c) — p(b,b6) = —y(c,&)p(6, 6). This means that &, is a controlled metric

on A.
Proposition 3.16: Let (4, ) be CPMS. Then we have the following properties:

(1) (an)nen is a 0-Cauchy sequence in (A, p) if and only if (a,,).ex is @ Cauchy sequence in
(X,d,).

(2) (A, p) is a 0-complete CPMS if and only if (A, &,,) is complete CMS.
4. APPLICATIONS TO THE FIXED POINT THEORY

The following theorem gives the Banach fixed point result for CPMSs:
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Theorem 4.1: Let (A, z) be a complete CPMS and T: A — A be a function satisfying
p(Ta, TH) < kpla,t)
for all @, & € A where k € (0,1). Suppose that the following conditions holds:

. ylaivaaive)
(1) sup lim =

(2) lim y(a,, a) and lim y(a, a,) exists and finite for all o € A.
n—oo n—oo

'}’(LI»;['+1, szm) ‘::% fOI’ LI»{] E A and (Irn = T"LI»{],

Then the function T admits exactly one fixed point in A.

Proof: Let (A, ») be a complete CPMS and assume that the conditions are satisfied given in
theorem. Then, (A, p) is 0-complete and so (&, af) is complete CMS. From Theorem 1 in the
paper [2], we guarantee that T has a unique fixed point in A.

Next, we give the nonlinear form of the Banach fixed point theorem for CPMSs:

Theorem 4.2: Let (A, ») be a complete CPMS and T: A — A be a function. Assume that
k: A — (0,1) a function with the condition k(Ta) < k(a) satisfying

p(Ta, TH) < kla)p(a, )

for all a, & € A where k € (0,1). Suppose that the following conditions holds:
(1) su lim Y r2ive) (@is1) @m) < —— forag € Aand a, = T"a
m::lil'—m: vlagai) Pidits, @m k(ag) 0 no o

(2) lim y(a,, a) and lim y(a, a,) exists and finite for all @ € A.
Mn—oo n—oo
Then the function T admits exactly one fixed point in A.

Proof: The proof can be shown with the similar way of the above proof. Now, we need to refer
Theorem 2.1 in [3].

5. CONCLUSION

In this study, we have revised the structure of controlled partial metric spaces by introducing a
strengthened form of the triangle inequality within the partial metric framework. This
modification has provided a more structured approach to analyzing distances in these spaces,
allowing for greater control over self-distances and a deeper understanding of convergence and
topological properties. Additionally, we explored the relationships between controlled metric
spaces and controlled partial metric spaces, establishing significant transitions that contribute
to the theoretical development of generalized metric structures. Furthermore, we demonstrated
the applicability of our framework by presenting fixed point results, showing that well-known
fixed point theorems in controlled metric spaces can be extended to the controlled partial metric
setting.

For future research, an important direction is the extension of these concepts to fuzzy controlled
partial metric spaces. The incorporation of fuzziness into the controlled partial metric
framework would allow for a more flexible representation of uncertainty and vagueness in
various applications. Investigating fuzzy fixed point theorems and topological properties in this
setting could provide new insights and further generalizations of metric and partial metric
spaces. Moreover, potential applications in decision-making, optimization, and computational
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analysis can be explored using this extended framework. By advancing the theoretical
foundations of controlled partial metric spaces and their fuzzy counterparts, we aim to
contribute to a broader mathematical framework that finds relevance in both theoretical and
applied contexts.
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ABSTRACT

This paper presents a novel entropy-based TOPSIS (Technique for Order Preference by
Similarity to Ideal Solution) method for solving decision-making problems in linear
Diophantine spherical fuzzy environments. In complex decision-making scenarios, where
uncertainty and imprecision existed, the use of fuzzy set theory has proven to be highly
effective. This study integrates the concept of linear Diophantine spherical fuzzy sets, which
offer a more generalized approach to fuzzy information representation, with the TOPSIS
method which is a powerful multi-criteria decision-making method. In addition to this, the
entropy measure is employed to objectively determine the weight of each criterion, overcoming
the subjective calculation in traditional decision-making methods. The algorithm is illustrated
through numerical examples, demonstrating its applicability and efficiency in real-world
decision-making problems. Results show that the entropy-based TOPSIS method enhances
decision accuracy and robustness, offering a more reliable and effective tool for dealing with
complex and uncertain data.

Keywords: entropy, decision-making, linear Diophantine spherical fuzzy set, TOPSIS.
1. INTRODUCTION

In decision-making problems, uncertainty and imprecision are inherent challenges that
necessitate robust mathematical frameworks for effective problem-solving. Fuzzy set theory [1]
has been extensively utilized to address these challenges by providing a flexible approach to
modeling imprecise and vague information. Over the years, several extensions of fuzzy sets
have been introduced to enhance the ability to represent and process uncertainty more
effectively. Among these, spherical fuzzy sets [2] and linear Diophantine fuzzy sets [3] have
gained significant attention due to their enhanced capacity to capture uncertainty in complex
decision-making environments. Spherical fuzzy sets (SFS), introduced as an extension of
intuitionistic [4] and Pythagorean fuzzy sets [5], offer a more generalized structure by
incorporating membership, non-membership, and hesitancy degrees with the constraint that
their squared sum remains within a unit sphere. This property allows for a more flexible and
comprehensive representation of uncertainty compared to traditional fuzzy sets. SFS have been
effectively applied in various multi-criteria decision-making (MCDM) problems [6-10], where
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handling vague information is crucial. On the other hand, linear Diophantine fuzzy sets (LDFS)
provide an alternative approach to uncertainty modeling by extending the definition of fuzzy
sets using linear Diophantine equations. This framework allows decision-makers to introduce
additional algebraic constraints into the fuzzy modeling process, making it an effective tool for
problems that demand a more structured representation of uncertainty [11-13]. Recently, the
integration of spherical fuzzy sets with linear Diophantine fuzzy sets has led to the development
of spherical linear Diophantine fuzzy sets (SLDFS) [14], which combine the advantages of both
methodologies. SLDFS provide a richer and more adaptable framework for capturing
imprecision in decision-making environments, particularly where both algebraic constraints
and flexible membership structures are required [15,16].

In this study, we propose an entropy-based TOPSIS (Technique for Order Preference by
Similarity to Ideal Solution) approach within the spherical linear Diophantine fuzzy
environment to enhance the decision-making process. The incorporation of entropy measures
allows for an objective determination of criterion weights, thereby addressing the limitations of
subjective weight assignment in traditional MCDM methods. The proposed methodology is
validated through numerical examples, demonstrating its effectiveness in handling complex
decision-making problems with uncertainty and imprecision.

2. PRELIMINARIES

In this section, we recall the notion of linear Diophantine spherical fuzzy sets by giving some
set operations.

Definition 2.1 [14]: Let f,g,h, a, B,y: U — [0,1]. A linear Diophantine spherical fuzzy set
(LDSFS) over the universe U can be described as follows:

D ={(t,(f©),9®,h®),(a®),80),y®)|t € U}

if the conditions a(t) + (t) +y(t) = 1and a(t)f(t) + B(t)g(t) + y(t)h(t) < 1arehold
for all t € U. The values f(t),g(t),h(t) and a(t),B(t),y(t) denote the membership
(positive-membership), neutral-membership and non-membership (negative--membership) of
t to D and reference parameter related to the grades, respectively.

The refusal function is described as r(t) = 1 — (a(t)f(t) + £ (t)g(t) + y(t)h(t)) for all
t € U. We represent the family of LDSFSs over U with LDSFS(U).

Also, the pair ((f.g. h), (a.ﬁ.y)) is called a linear Diophantine spherical fuzzy number
(LDSFN) where f,g,h, a, B,y € [0,1] satisfyinga+8 +y < landaf + fg +yh = 1.
Definition 2.2 [14]: Let us take the LDSFSs as
D ={(t,(f(©),g(®), (D), (a@®), B®),y(®))|t € U},

D; = {(t, (f1(), g1 (), hy (1)), (a1 (®), B1(D),y: () |t € U},

D, = {(t. (D), 92(0), ha (1)), (@2(2), B2 (D), v (1) )| € U} and
D; ={(¢t, (:(©),9:(®), h;(®)), (; (®), B: (1), y: (1)) |t € U} forall i € 1 where I is an index set.
Then fundamental set operations are defined as follows:

102



[ﬁj ICSAS 2nd INTERNATIONAL CONFERENCE ON MATHEMATIC
March 7 - 9, 2025 -Izmir
ICSAS ACADEMY ISBN NR. : 978-625-5962-40-9

(1) The complement of the LDSFS D is represented by D¢ and defined by
D¢ ={(t,(h(®),1-g®,f®),(y®,B®),a®)|t € U}

(i) Dye D, := fil)= L), vi(©) =y2(t), hi(t) = ha(t), a;(t) = ap(t),
B1(t) = By(t)and y,(t) = y,(t) forallt € U.

(i) Use; D; = [(t, (supie 1f(8), infigr g;(t), infigrhy (£)), (supse s (£), infier By (£, infier ¥ (t))) 't € U}-
(V) N D; = [(t, (iﬂﬁ-E;ﬂ-(t), Sup;e g;(t), SupiEIhi(t))’[:inﬂ'EI“i(t)rsupiElﬁi(t)r SUPserly (t)]) 't € U}-

Definition 2.3 [14]: Let [=((f,g,h), (@ B,¥)), b= ((f, g1 h) (a,B,¥1)) and
I, = ((fz.gz.hz). (az.ﬁz.yz)) be LDSFNs and k = 0. In this case, the algebraic operations
between LDSFNs are described as follows:

()

L® L= ( (fi + o — fifa 9192, hiho), (1 — (1 — a)(1 — az), B1B2, (y1 + B1)(y2 + B2) —
B1B2))

(i)
LOL= ( (fifz, 91 + 92 — 9192, b1 +hy — hihy), (ay + B1)(az + B2) — B1B2.B1F2, 1 —
(1-y)@a —?2))

(i) k1 = (1 = (1= %, g% 1), (1= (1 — @), B5, (B +7)* - B¥)),
() 5 = ((FE1— (1 — 9% 1— W= W)X, (@ + ) — B% B5 1— (1— 1)),

Definition 2.4 [14]: Let £ be a collection of the LDSFNs and (I, L,,..., [,) € L where

Le = ((fi, @i hie) , (@, Br, vi)) for each k = 1, 7. Then the linear Diophantine spherical fuzzy
weighted average (LDSFWA) operator LDSFWA,,: L™ — L is defined as

LDSFWAW(EI,EZ ..... I]‘I) - $E=1 Wklk - Wlil @ Wzlz @ .- @ wﬂ‘{ﬂ

where w,, = 0 for each k = 1,n satisfying ¥2_, w,, = 1. Here, w = (wy,w, ..., w, )T denotes
the vector of weight for ()% _,.

Theorem 2.5 [14]: The aggregated value LDSFWA,,(l,,1,,..., [,) is also a LDSFN and is
calculated by

LDSFWAW(EI,EZ ..... I]‘I) :$E=1 Wklk

(( 1— ﬁ(l —fk)“’k,li[g;?’t li[h‘;f’f ) ( 1— ﬁ(l - ak)Wk,li[ﬁ;"’*,ﬁ(ﬁ:’” +¥e ) — li[ﬁ,f.‘”*))
k=1 k=1 k=1 k=1 k=1 k=1

k=1
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where (I3, 1,,...,1,) € £, L = ((fi, Gx he)  (ax, B, vi)) for each k = T,n and wy, = 0 for
each k = 1,n satisfying ¥7_, wy, = 1. Here, w = (w;,ws,..., w, )T denotes the weight vector
for (1,)%-;.
Definition 2.6 [14]: Let U ={u;,u,,..,u,} and take two LDSFSs as
Dy = {(t, (A0, 9:(0), h1 (D)), (1 (D), B1 (1), v, (D)) |t € U} and
D, = {(t,(£2(8), g2(®), h;(®)), (a2 (£), B, (1), ¥2(t) )|t € U}. Then the Euclidean distance
between these two LDSFSs is defined as follows:

mn

1

d,(D1,D;) = [az (A = £G80)" + (91w = g21))” + (hy (i) = B ()
k=1
1

+ (a1 (ui) — a2 (u0))” + (B2 = B2u))” + (1) = v2())?)

Definition 2.7 [14]: Let L = (( f, g, h), (a, 8,¥)) be a LDSFN. Then

(1) the mapping SF: LDSFN(X) — [—1,1] is called a score function (SF) and defined as
SFWD) =3[(f—g—h) +(@—B -1
(i1) the mapping AF: LDSFN(X) — [0, 1] is called an accuracy function (AF) and defined as
AF(D) =%[¢+a+ﬁ +vl.
(2) The ranking method (comparison technique) via score and accuracy functions is given in
the following way:
(i) If SE(l,) < SF(l,), then 1, < 1,
(i) If SF(1,) > SF(ly), then I, > 1,,
(iif) SE(I,) = SF(l,), then

(a) If AF(l,) < AF(L,), then l; < L,

(b) If AF (1) > AF(L,), then I, > L,

(€) AF(l,) = AF(l,), then I, = L,.
3. METHOD WITH AN APPLICATION

3.1. Entropy-Based TOPSIS Method
We first recall the definition of entropy measure function:

Definition 3.1 Let us take three LDSFSs as
D ={(t,(f®,g®,h®), (a(®), B®),y®)|t € U},

Dy = {(t, (A0, 9:(0), h1 (D)), (a1 (D), B1 (1), ¥, (D) )|t € U},

D, = {(t,(£2(8), g2(0), h;(®)), (a2 (£), B2 (1), ¥2 (1) )|t € U}. We say that a real function
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E: LDSFS(U) — [0,1] is an entropy measure on LDSFS(X) if it satisfies the following
conditions:

(i) If D isacrisp setthen E(D) =0

(iED)=1ifff=h, g =§,a=’yandﬁ =%.

(iii) E(D) = E(D").

(ivy, EMD)=ED, if (L=fish=h or h,=h =fi<f) and
1-g.=g1=g,) oOr (G2=91=1-g5) and  (a; =a; =y =yz)or
(}’2 E:Vl = al = az) and

(05 = ,82 = r81 Orﬁz Eﬁl = DS)
We give the following entopy measure function to use in the decision-making process:

Theorem 3.2: Let U= {u;,us,..., U, } be  the universal set  and
D ={(t,(f(®),g®),h(@®), («®), B(),y())|t € U} be a LDSFS on U. Then, the real-valued
function

n

E(D)=1-5- ) ( [Fa)? — w2 |+ |

k=1

9(;“) - 0.25| + laue)? —y(u)?| + 1B (ue)? — 0-25|)

is an entropy measure on LDSFS(U).

We now construct an nntropy-based TOPSIS method that are able to solve MCGDM problems
via the objective/subjective weighting aspect.

Take A = {A,4,,..., A, } as the set of n alternatives (options), ¢ = {C;,C5, ..., Cpn} the set of
m criteriaand E = {E,,E,,..., E,.} the set of k decision-makers/experts (DMs) responsible for
decision-making process. Each expert E,. assesses individually the alternatives 4, according

to C, analyzing the effects of C, on the options 4,,. The experts assign values to the alternatives
using the ten-tuple linguistic term table provided in the following table.

Table: Ten-tuple Linguistic Term Table

Exactly Equal (EE) ((.96, .95, .19), (.79, .10, .02))
Certainly High Importance (CHI) ((.90, 1.00, .03), (.52, .39, .05))
Very High Importance (VHI) ((.80, .90, .10), (.40, .37, .21))
High Importance (HI) ((.65, .80, .20), (.20, .35, .35))
Above Average Importance (AAI) ((.55, .65, .35), (.31, .33, .36))
Average Importance (Al) ((.43, .56, .48), (.19, .28, .51))
Below Average Importance (BAI) ((.35, .45, .75), (.17, .25, .57))
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Low Importance (L) ((.35, .31, .80), (.11, .23, .65))
Very Low Importance (VLI) ((.10, .20, .90), (.12, .14, .73))
Certainly Low Importance (CLI) ((.00, .00, .94), (.05, .02, .85))

Then, they establish linear Diophantine spherical fuzzy decision matrix (LDSFDM)
D" =(dp,), ,  wheredj, = ((fﬂgq, 9oy, oz, ). (aﬂgq, ﬁﬂgq,yagq)) foralll=r <k
. The LDSFDM established by expert E,. is shown as follows:

() () (r) (r)
(fu“ Eln“,h;)“> (auu *j:)“ ”)%1” ((Tulm E‘nlr hm ), (L"-'j.u Snip ) I:)1m>)
( alTr

()
(fun Gﬂul’hf.}n} {Qul :)q Yoy {T:)nm E‘mr -hﬂ)p) {ﬂ};gp -Snap ’ Iunm))

Dlir) _
(505850 500 (@5 L BEL BN oo (5L, 65) b5 ). tad) 88 bl )
The new entropy-based TOPSIS method for LDSFSs is processed according to the following
steps:

Step I: Decide the type of criteria. Which one is the benefit type and which one is the cost (non-
benefit) type? |If there are any cost type criteria, then the related values

dhq = (( foper 9050 R0, ) (g, ﬁpgq,y%)) forall 1 < r < k attained to the LDSFDMs
by experts should be normalized as follows:
L {dgq, for benefit type criteria Cg,

(dpq) , for cost type criteria C,

forall1=r=k1=p=nand 1= g =mwhere (d;q)c denotes the complement of dj,
Therefore, the normalized linear Diophantine spherical fuzzy decision matrix (NLDSFDM)

_ (£ O pO) (@ g0 O
Dy = (sp). . wheredp, = (( 0, e k57 ) (e, B, ypq)) forall 1 <r <k are

written as follows:

Lrin)) e (e 8 b
25:722)) o ({f3m.05m

((fn Gn hu) (Cfu sj1T\~ !11 ) ((fl" Gw h12> (“rzl :
(S 0570570 (e, 57 57)) (G505 b5%). (e

Dy =
(7, 850, b)) (i, B 1)) (3, 003, 53D, (@3, B 1)) oo (Fohs 8%, BEn), (@i, Bk, i)
Step 1I: Calculate the weight of experts. If the weight of experts isn't taken equally, then there
are two ways to calculate these values: subjective and objective weighting.

Subjective weighting: The weight of experts can be calculated subjectively by using one of
the following ways:

(i) The weight of experts (denote ¢, for all 1 = r = k) can be taken as real numbers such as
&= 0and Y e =1.
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(i) The experts' weights can be determined using the four-tuple linguistic table (provided in the
following table).

Table: Four-tuple Linguistic Term Table

Very Good (VG) ((.96, .15, .12), (.65, .10, .21))
Good (G) ((.90, .20, .30), (.62, .13, .22))
Medium Good (MG) ((.85, .33, .41), (.57, .17, .25))
Fair (F) ((.72, .45, 53), (.47, .19, .31))

Let us denote the attained term by ( (frr 9. k), (a, ﬁr-}’r))- Then these terms are converted
to real numbers by using the deffuzification formula and so the weight of experts ( &,) is
obtained forall 1 < r < k:

fO=fr) 2 +g2+h2+(1—as )2+ 82442
3

1-—- V

k J(A=fr) 2 +gi+hi+(l—ar)2+82442
Zr':]_ 1-— \.: 3 ’

Er

Objective weighting: We can calculate the weight of experts objectively by following the next
ways:

() Initially, the group opinion matrix (GM) is constructed applying the LDSFWA operator
applied to the decision values in the NLDSFDMs, and it is shown as:

GLI Gli’ .. Glm
G?l G;"_:'_’ .. Gﬁm
GM = . .
G?zl Grt2 vee Gnm
where
Cra = o (75)

k

k 8 k k k k
({1 - H(l - t::;? H g;;ﬁf] H f”i f" (1= H(l m H .j:):; H 'j?[f:.rJ + AJ(":.I‘ H fﬂ:aj )
r=1 r=1 r=1 r=1 r=1 =1
pP=n

r=1

for all 1=
Gpq = ((fapq 1 96pq Gpca') ( AGpg 'GGIJQ' T’qu))

(1) The left ideal opinion matrix (LM) and the right ideal opinion matrix (RM) can be
determined as follows:

and l1=qg=m. Denote

Rl.l Rl'?_ le Ll.l Llﬁ le

R21 Ra2 ... Rom Loy Loz ... Lom
RM = . . . LM = . . .

Rnl Rn?_ s an Lnl LNZ - Lmn
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where R,, = {sp:max, (SF(spq))} and L, = {sp4: min,(SF(sp,))} foralll = p = n and

1= q = m. Denote qu = ( (-fﬁpq'gﬁpq'hﬁpq)' (aﬁpq'ﬁﬁpq'}lﬁpq)) and

Lpq = ( (fLM"ng'hLmI)'(HLW'ﬁLp‘?'}ILM ))

(111) We calculate the distances of each NLDSFDMs D{"” from GM, RM and LM by applying
the normalized Euclidean distance. Denote this distances by DG, DR® and DL,

respectively. The values DG, DR™® and DL are obtained for all 1<p<n and
1 < r < k by using the next equations:

1/2
o 1 " (v 2 i 2 ) 2 ) p P 2 .
DG = | D [0 = 16,0 + (07 = 06,0)° + (67 = 06,)* + (0ff) = 06, + (B = e, + 07 =76’

g=1

/2

m

1
T) 1 r T b r r a Z (r y
DR’ = az [ for = fry )" + (0hg — OR,,)" + (B — br,, ) + (al) —ap, )* + (8% — Br,,)* + (1 — ”_:':e,,r,}z}
L g=1

m

1/2
(r) z (r 2 T) 2 r) 2 alr ~ 2
DLD - 6n [(fDGfJ - f"m) + [9:,(, BLWJ + (h:m‘ hr‘pq) + (a pfr aﬁpq) + (-'jnqu - -fi q) +( ?’f‘f - ”‘”} }
L g=1

(V) The closeness indices (ClI) are calculated by using the following formula:

Z;L:l DR;:J Z I1'I
Sopa DG + 300, DR}I' + Ep=l DLy

forall 1 < r < k. Then, the weight of experts is calculated as follows:

cl, =

e
T Zﬁ:l CI‘IT' .

Step IlI: Establish the aggregated decision matrix. We merge the NLDSFDMs DL’“} by
considering the weight of experts (calculated in the previous step) via the LDSFWA operator
and so we obtain the aggregated linear Diophantine spherical fuzzy decision matrix
(ALDSFDM) D = (s,4) which is constructed as follows:

o

Spg = LDSFWA(s st 32" WJ) € ,A.sprqJ

pq
k

k k k k
(1=TTa=sh= T e H(fﬁ:;’ ), H (1—ap))=, T8 H v = TTBE ).
r=1 r=1 r=1 r=1

r=1

E

Let us denote s, :((fﬂp(cq). gﬂp(cq).hﬁp(cq)).(aﬂp(cq). ﬁﬁp(cq).mp(cq))) for all

1<p<=nand1<q < m. Hence, we can present the ALDSFDM D = (s,,4) _ as follows:
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Step IV: Compute the weight of the criteria. If the weight of criteria isn't taken equally, then
there are two ways to calculate these values similar to calculating the weight of experts:
subjective and objective weighting.

Subjective weighting: The weight of criteria can be computed subjectively by using one of the
following ways:

(i) The weight of criteria (denote w, for all 1 = g = m) can be taken as real numbers such as

wy = 0and Yw, = 1.

(if) The weight of criteria can be attained by using the four-tuple linguistic table (provided in
linguistic term table). After the weight of criteria can be obtained by using this values.

Objective weighting: We can compute the weight of criteria objectively by using the entropy
measure function as explained in the following way:

Take the ALDSFDM D:(qu)nxm (found in the previous step) where

Spq = ((fflp (CQ)'gﬂp (Cq).h‘qp (Cq)).((xﬂp (Cq).ﬁﬂp (Cq),}lﬂp (Cq))) for all 1 <=p<n and

1 = q = m. Then calculate the entropy measure of the criteria C, as follows:

ga,leg )
2

2 = .
B(Cy) = 1—52 (|,f_.h|;r.-r,:-’— ba,(eg)?|+] —0.25|+ (Jrap ()* —vap(eq)®| +|Baz(eg)* —0:25]) ).
p=1

After, the weight vector Q = (wq,w5,...,w,,) Of the criterion is computed by using the
following formula:

1—E(Cy)
V=g =m.
?:11 _E(Cq)

qu:

Step V: Find the weighted aggregated decision matrix. We weight the ALDSFDM D by
considering the weight vector Q for criteria by using the scalar multiplication on LDSFSs and
so we construct the weighted aggregated linear Diophantine spherical fuzzy decision matrix
(WALDSFDM) D' = (s;4) . Hence, s;, of D’ is obtained as follows:

S = (11— (1— fan(Ca)y?, (84, (Ca) 9. (hay (Cg) 7}, _
o (1= (1 — aa, (Ca))9, (Bap (Ca) )7, (Bap(Ca) + 1a,(Ca))* — (Bap(Ca))9)
for all l=p=k and l1=g=m. If we take

Sha = ((ﬁ{p (Co). g4, (Co). Ha, (cq)),(agp (Co). B4, (Co).va, (cq))), then the WALDSFDM

is constructed as:
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Step VI: Calculate the PIS and NIS. We first transform the elements of WALDSFDM into real
numbers by applying the score function given in Definition 2.7. Thus, the score matrix
D* = (spq),,,. is found as:

et

*
Slm

W W

R 1
[T )

#
Sam

g*

k1 Sk Ferri

where s, = SF(s}) =5F((f,;p(cq).g;p(cq).hap (ca)). (a, (C). B, (cq).mp(cq)))

forall1 =p =nand1 < q < m. Next, we determine the PIS S* and NIS S~. Let B, and ¢,
represent the sets of benefit type and non-benefit type criteria, respectively. The PIS §* and
NIS S§~ are then computed as follows:

§* = {57(€1),57(C), ..., ST(C},

57 ={57(¢,),57(Cy), ..., ST (C)}

Here,

5+(Cq) = {(max, spq|Cq € Be), (ming, spq |Cq € C)|1 = p < n},
S7(Cq) = {(miny spg|Cq € Be), (maxy spq |Cq € Co)|1 = p = n}
forall1 < g <m.

Step VII: Obtain the relative closeness index and find the ranking. To calculate the relative
closeness index, we determine the distances of PIS and NIS from each alternative A,. These

distances are obtained using the Euclidean distance formula:

d(4p,5%) = i (Ap(cq) _5+(Cq))2 '

q=1

I
2
d(4,47) = Z (Ap(cq) - 5_(Cq)) -
q=1
Next, we compute the relative closeness index of each alternative A, to assess its proximity to
the PIS and its distance from the NIS using the following equation:
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d(A, S™)
d(A, S™)+d(4,,S%)

R(A,) =

foralll =p =n.

To conclude, we rank the alternatives from highest to lowest based on the relative closeness
index R(Ap).

3.2. An Application

In coal mining operations, effective emergency preparedness is essential for mitigating the
impact of explosion disasters [14]. Suppose that A = {4,,4,, A5, A,, A=} represents a set of
emergency plans evaluated by experts in the field. These plans are assessed based on multiple
critical criteria to ensure optimal response and recovery. The key evaluation criteria include
€y: gas, c,: casualty, c3: smoke, c,: feasibility, es: facility.

The objective is to analyze and rank these emergency plans based on their effectiveness in
handling an explosion disaster. By considering these factors, decision-makers can select the
most suitable plan to enhance safety, response efficiency, and recovery in coal mining
emergencies and construct the following decision matrix:

o | a 3 o 5
i H h Aph: b gamma |f H h aph: b gamma [ H h Fpha et gamma [P H h aphz e ganma |f H h dphs  be gamma
A 085 Olﬂ 048] 025 034 ol 07 03] o048 o3 oi] 023 0% 04| 038 o4 oz ol OBI‘ 0| 032 03| 0B 03] 078 0i7f 045 03 Oill 0,27]
AL 077 o4t o5 o34 oaif o2 08 051 043) 013 025 02 058 043 04l 03] 41| oy O?B‘ 045 031 051 oM 018 08 0l 04 0,72] Oiil 014
A 0,55 0,41] 0,38] 0,41] 0,25] 0,15} 0,77 0,62 043 0,31 0,23 0.21] 0,56 041 0,38 041 L5 ] 0.17] 0% 0,38 0,45 0,45 0.32) 0,111 0.8 0.21] 0,38] 0,5 0,15} 0.17]
L) 0,82 0,41] 0,38] 0,41] 0.21] 0,111 081 061 0,53 0,38 0,21 022 073 0,61 045 0,25 0,31 0,14] 0.8 0.8 0,47 0,38 0.4 0,17] 0,76 0,5] 043 03] 0.3 0.3
45 0,73 0,61] 0,53 0,41] 0,21] 013' 0,83 0,51 0,68 0,31 0,21 0,15} 0?1‘ 0,61 0,58 041 0,53 0,16] 051‘ 0,32 0,58 0,38 0,31 0,14] 0.9 0,21] 0,41] 0,41] Olll 0,13

Then the steps of the constructed method and obtained the weight of criteria as
0 =(0,1272,0,1195,0,1101,0,1338,0,1368). Then the weighted decision matrix is
calculated:

a q o o 5

f H h aphs  beti  zamma |f H h aph: et mmma |f H h ph:  bets  zamma |f H h aphs  bet:  zamma |f H h phi  bet zEnmE
M o] oz omu| oo omis] s oaws| ossee] oms] omsd] o] omel o] ous| ose| s osmnl oms| o s oss] oos| oss] sl ousn| ol ossss] o] ons| omm
u o703 ossa] s oosss] om0 osaas] ousse| omr] oser] omss| ogne] omssl ool osus] oses| omo] ossos] osus| ons] s s ooemn] onuws| omso] oas| v o] osse] o7 ome
o | onel ossal osenl ool oms| o 015% osus| oseu] op] omn o% pazs| 00 oaamﬂ_{n@‘ i o ol oms| oo 035E| ors| ousi] osors] os7e] oo 07s0s] 07
M ozt o e oosss] om0 omml ool oar| ozl oeess| ome| omel ome cwn omm| omul ooml omm| oan| omwl osel oomo osus| omel ool omm| oo opes] ol oms
1] ol ozl ozl sl omel oswl osl ozl omel ol omml emnl omel canl oml cosml csl omml el ol ool ool omel omel ol esml omel omsl omml o

Next, the PIS and NIS value are found and by using this values relative closeness indexes are
calculated:

Ay 4, LE Ay As

R(A4;) 0,5129 0,5351 0,5820 0,3433 0,4571

According to the table above, we see that the best result is A5. This result is the same as the
results in the initial source from which the problem was taken.

CONCLUSION

This study introduced an entropy-based TOPSIS method within the spherical linear
Diophantine fuzzy environment, providing an effective approach for solving complex multi-
criteria decision-making problems. By integrating spherical fuzzy sets and linear Diophantine
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fuzzy sets, the proposed methodology enhances the ability to model and process uncertainty
while ensuring a structured decision-making framework. The inclusion of entropy measures
further improves the objectivity of criterion weight determination, mitigating the limitations
associated with subjective weight assignments in traditional MCDM methods. The results
obtained from numerical examples demonstrate the applicability and robustness of the proposed
approach, highlighting its potential for real-world decision-making scenarios. The findings
suggest that the entropy-based TOPSIS method not only improves decision accuracy but also
enhances reliability when dealing with uncertain and imprecise data.

Future research directions include extending the proposed methodology by incorporating
additional fuzzy set extensions, such as complex fuzzy sets and hesitant fuzzy sets, to further
improve decision-making capabilities. Additionally, applying the method to large-scale real-
world datasets in various domains, such as healthcare, finance, and supply chain management,
would provide deeper insights into its practical effectiveness. Moreover, exploring hybrid
approaches that combine the entropy-based TOPSIS method with other MCDM techniques,
such as VIKOR or COPRAS, could further enhance decision-making accuracy and flexibility
in complex environments.
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OZET

Bir organizmanin kendisinin kopyalarini olusturabildigi veya baska bir benzer organizmaya
doniisebildigi bircok doga siireci, popiilasyon genetigi veya dil evrimsel dinamigi modelleri
uygulamali bilimlerde yaygin olarak kullanilir. Bu c¢alismada sistemde Ongoriilemez
yoriingelerin olusumunu hizlandirmanin matematiksel yollarini belirtmek i¢in bir popiilasyon
dil dinamigindeki 6grenme dogrulugunun kombinasyonundan yararlaniyoruz. Bu yoriingelerin,
bes dil igeren secilmis bir popiilasyon i¢in dil dinamiginde sonunda kaotik bir siirece yol agan

catallanmalar olusturdugunu kanithyoruz.

Anahtar Kelimeler : Dil 6grenimi ile niifus dinamikleri, yerel olmayan cekirdek ile

farklilagsma, sayisal islem, kararlilik ve yakinsama, kaotik davranis.
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FINITE-SUM OPTIMIZATION: ADAPTIVITY TO SMOOTHNESS AND LOOPLESS
VARIANCE REDUCTION

Sungmin Park, Jiawei Zhang

Department of Computer Science, Seoul National University, South Korea

Abstract:

In the context of finite-sum optimization, variance-reduced gradient methods (VR) perform an
iteration based on the gradient of a single function (or mini-batch) and achieve superior
convergence rates compared to traditional stochastic gradient descent (SGD). This efficiency is
primarily attributed to a lower-variance stochastic gradient estimator that reuses historical
gradients. Another significant research development in continuous optimization over the past
decade involves adaptive algorithms such as AdaGrad, which adjusts the learning rate
dynamically, either coordinate-wise or globally, in response to previous gradients, thus
adapting to the geometry of the objective function. The success of adaptive methods like
RMSprop and Adam in deep learning further highlights their practical efficacy. In this paper,
we introduce AdaLVR, which integrates the AdaGrad framework with loopless variance-
reduced gradient estimators like SAGA or L-SVRG, providing a simple construction and
effective analysis. We demonstrate that AdaLVR benefits from the strong convergence
properties of VR methods, combined with the adaptive qualities of AdaGrad. Specifically, for
L-smooth convex functions, we establish a gradient complexity of O(n + (L + \nL)/e) without
requiring prior knowledge of L. Experimental results validate AdalLVR’s superior performance
compared to current state-of-the-art approaches. Additionally, we empirically show that
combining RMSprop and Adam with variance-reduced gradient estimators leads to even faster
convergence rates.

Keywords: Convex optimization, variance reduction, adaptive algorithms, loopless.
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A MODEL OF A NON-EXPANDING UNIVERSE DRIVEN BY THE VACUUM SPACE
PROPERTIES

Ryuji Takahashi, Ahmed Al-Farsi, Zhang Wei
Peking University, China
Abstract:

This study introduces a non-expanding model of the universe, based on the constancy of the
fine-structure constant and Einstein's theory of relativity, assuming that the permittivity of
vacuum space decays over time. The model explains the observed Redshift, the so-called
"expansion™ of the universe, and its age, aligning with the predictions of the "Big Bang"
model. Moreover, it offers a fresh perspective on the unexplained "accelerated expansion™ of
the universe and the enigmatic “Dark Matter,” which the Big Bang model fails to account for.
The model posits that the universe originated in an “extremely cold” rather than “extremely
hot” state, which provides an explanation for the cosmic microwave background radiation and
the universe's age, while avoiding the singularity and inflationary issues of the "Big Bang"
theory. It further predicts that galaxies could ultimately collapse into black holes, as these
black holes should share the same space-time properties as the vacuum state in the early
universe. This approach supports the cyclic universe theory without violating the first law of
thermodynamics.

Keywords: Cosmic microwave background, dark energy, dark matter, universe model
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GENERALIZATION OF TSALLIS ENTROPY THROUGH Q-DEFORMED
ARITHMETIC

A. P. Kundu, R. J. Singh, S. M. Patel, T. H. Zhou
o Department of Physics, University of Dhaka, Bangladesh
Abstract:

It is well-known that Tsallis entropy, SQS_qgSq, serves as a generalization of Shannon entropy,
SSS, by introducing alternative exponential and logarithmic functions. In this paper, we
introduce a novel approach where a deformation via a scaling function applied to the
differential operator leads to the creation of a q-deformed calculus and arithmetic. This
framework not only generalizes exponential and logarithmic functions but also extends other
conventional mathematical functions. The modified g-deformed differential operator results in
an updated integral operator that integrates functions together with a weight function. For
every differentiable function, a corresponding g-deformed partner function can be identified,
allowing the generalization of algebraic relations inherent to the original functions. As a
practical application of this approach, the work examines the generalization of exponential
and logarithmic functions and shows how their relationship with thermodynamic functions—
particularly entropy—yields a g-deformed expression. Consequently, applying a specific
scaling function to the differential operator produces a g-deformed arithmetic, thereby
contributing to the generalized formulation of Tsallis entropy.

Keywords: g-calculus, g-deformed arithmetic, entropy, exponential functions,
thermodynamic functions.
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ESTIMATION OF FUNCTIONAL RESPONSE MODEL USING SUPERVISED
FUNCTIONAL PRINCIPAL COMPONENT ANALYSIS

Haruto Kobayashi, Yumi Tanaka
National Taiwan University, Taiwan

Abstract:

Functional linear regression faces the challenge of dimension reduction, as it is considered an
infinite-dimensional problem compared to multivariate linear regression. The main goal is to
reduce the dimensions of both functional responses and predictors. One typical method is to
apply functional principal component analysis (FPCA) to the functional predictors and use the
leading functional principal components (FPCs) for prediction. While the leading FPCs capture
a significant portion of the variation in the functional predictors, they may not necessarily be
strongly correlated with the functional response, which could affect the prediction accuracy.
This paper proposes a supervised FPCA method for functional response models, where FPCs
are obtained by considering the correlation with the functional response. This approach is
expected to improve prediction accuracy over the traditional FPCA method.

Keywords: Supervised, functional principal component analysis, functional response,
functional linear regression.
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CLOSED-FORM SOLUTION OF SECOND ORDER LINEAR ORDINARY
DIFFERENTIAL EQUATIONS

Ahmed Hassan, Layla Abdallah
Ain Shams University, Egypt

Abstract:

A novel method is proposed to obtain closed-form integral solutions for nonhomogeneous
second-order linear ordinary differential equations by utilizing the particular solution of the
corresponding homogeneous part. The process begins by transforming the equation into a
simpler Riccati equation, from which the general solution of the nonhomogeneous second-
order linear differential equation is extracted in the form of a closed integral equation. This
technique is applied to solving the Schrodinger equation for hydrogen-like atoms,
demonstrating its effectiveness. Additionally, a generic nonhomogeneous second-order linear
differential equation is solved to further illustrate the versatility of the method.

Keywords: Closed form, Second order ordinary differential equations, Schrédinger equation,
Nonhomogeneous differential equations
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ECONOMIC FORECASTING MODEL IN PRACTICE USING REGRESSION
ANALYSIS: THE RELATIONSHIP BETWEEN PRICE, DOMESTIC OUTPUT,
GROSS NATIONAL PRODUCT, AND TREND VARIABLES IN OIL PRODUCTION

Kwame Adom, Amina Osei, Kofi Baidoo
Makerere University, Uganda
Abstract:

In recent years, oil has increasingly become a pivotal factor influencing various sectors of the
economy. This influence is evident as shifts in oil prices or announcements by major oil
organizations, such as the Organization of the Petroleum Exporting Countries (OPEC), have
far-reaching impacts on the global economy, both directly and indirectly. This makes it crucial
for economists and analysts to continuously monitor oil prices and forecast future fluctuations.
A significant determinant of oil prices is the supply, which is heavily influenced by the number
of active drilling wells. Thus, exploring the relationship between wellhead activity and other
critical economic variables can provide valuable insights into the oil supply mechanism. This
study examines the interconnections between wellhead counts and three primary economic
factors: oil price, domestic output, and Gross National Product (GNP) adjusted for inflation.
Additionally, trend variables are incorporated into the model to account for the fluctuations in
oil consumption over time. The paper employs econometric techniques to estimate the model
parameters, conducts tests to validate the findings, and draws conclusions based on the results.

Keywords: Price, domestic output, GNP, trend variable, oil drilling activity.
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OPTIMIZING SPATIAL INTERPOLATION USING A MULTI-LAYER INVERSE
DISTANCE WEIGHTING MODEL FOR ADVANCED REGRESSION AND
CLASSIFICATION TASKS IN SPATIAL DATA ANALYSIS

Kwame Adebayo, Chipo Mutasa, Samuel Okello, Nia Ncube

University of Cape Town, South Africa

Abstract:

This research introduces the Multi-Layer Inverse Distance Weighting Model (ML-IDW),
combining the principles of multi-layer neural networks (ML-NNs) and the Inverse Distance
Weighting (IDW) method. The ML-IDW model leverages the computational strengths of ML-
NNs, which consist of learnable non-linear functions applied to input features, while
incorporating IDW's ability to capture anisotropic spatial dependencies. This hybrid approach
provides a robust framework for nonlinear spatial interpolation and advanced learning from
intricate spatial data. We train the ML-IDW model using gradient descent and backpropagation,
comparing its performance to traditional spatial interpolation models such as Kriging and
standard IDW in both regression and classification tasks. Experiments conducted with
simulated spatial datasets of various complexities demonstrate that ML-IDW outperforms
conventional methods, showing reduced mean square error in regression tasks and an improved
F1 score in classification tasks.

Keywords: Deep Learning, Multi-Layer Neural Networks, Gradient Descent, Spatial
Interpolation
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APPLICATION OF LEGENDRE TRANSFORMATION TO PORTFOLIO
OPTIMIZATION

Authors: Kwame Adom, Amina Bello, Chijioke N. Okoye

University of Nairobi, Kenya

Abstract:

This study investigates the application of the Legendre Transformation Method (LTM) to the
Hamilton-Jacobi-Bellman (HJB) equation, which is commonly used in optimal control
problems. The research outlines the methodology for formulating the HIB equation within the
context of mathematical finance by utilizing Ito's lemma and the maximum principle theorem.
By applying LTM and dual theory, the HIB equation is transformed into a linear Partial
Differential Equation (PDE). Additionally, the Optimal Investment Strategy (OIS) and the
optimal value function are derived under the assumption of an exponential utility function. The
study also presents numerical results, highlighting that the OIS, under exponential utility, is
directly proportional to the appreciation rate of the risky asset and inversely proportional to the
instantaneous volatility, predetermined interest rate, and risk aversion coefficient. Lastly, the
results indicate that the optimal fund size increases with the risk-free interest rate, which aligns
with existing findings in the literature.

Keywords: Legendre transformation method, Optimal investment strategy, Portfolio
optimization
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ON DECOMPOSITION OF MAXIMAL PREFIX CODES IN DATA
CLASSIFICATION

Chijioke Okafor, Amina Boukari
Department of Computer Science, University of Lagos, Nigeria
Abstract:

This paper explores the characteristics and applications of maximal prefix codes in various
domains such as computer science, data processing, and classification. The primary focus is on
the decomposition of these codes into their prime factors using a computational approach based
on finite state automata, particularly flower automata. We investigate the decomposition of
maximal prefix codes and their essential properties, including an efficient linear-time algorithm
for finding the prime decomposition. For computational analysis, we utilized the GAP computer
algebra system, which provides powerful tools for operations in free semigroups, monoids, and
automata theory.

Keywords: Maximal prefix code, data classification, flower automata, prefix code
decomposition.
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APPROXIMATION TO THE HARDY OPERATOR IN TOPOLOGICAL SPACES

Amina K. Ndong, Ibrahim A. Mohammed
University of Ghana, Ghana

Abstract:

In this study, we investigate a Hardy type operator defined on a family of open subsets of a
Hausdorff topological space. The subsets are indexed by non-negative real numbers and
follow a totally ordered structure. We establish two-sided estimates for the operator's norm, a
compactness criterion, and limits for its approximation numbers. Previous work has focused
on bounds for approximation numbers in one-dimensional settings; however, our approach
does not restrict the dimension of the Hausdorff space. Although bounds for the norm and
compactness conditions were previously known, our method distinguishes itself by utilizing
domain partitions for the problems under consideration.

Keywords: Approximation numbers, boundedness and compactness, Hardy operator,
Hausdorff spaces.
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LOCALIZED MESHFREE METHODS FOR SOLVING 3D HELMHOLTZ
EQUATION

Ahmed S. Alim, John M. Nkrumah
University of Dar es Salaam, Tanzania
Abstract:

This paper presents the development of localized meshfree methods, specifically the radial basis
function-generated finite difference (RBF-FD) method and the Hermite finite difference (RBF-
HFD) method, to design stencil weights and spatial discretization for solving the Helmholtz
equation in three dimensions. The numerical analysis investigates the convergence and stability
of these methods in irregularly shaped domains. These localized methods combine the benefits
of the RBF method, finite difference methods, and Hermite finite difference approaches to
address the issue of ill-conditioning that can hinder the convergence rate in global RBF
methods. Furthermore, numerical experiments demonstrate the efficiency and applicability of
these methods for solving problems with complex geometries. A comparative analysis of the
convergence and accuracy of both schemes is performed by solving a test problem.

Keywords: Radial basis functions, Hermite finite difference, Helmholtz equation, stability.
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IDENTIFYING ENVIRONMENTAL FACTORS AFFECTING THE SPREAD OF
MALARIA IN AFRICA: A REGRESSION APPROACH

Kwame Nkrumah, Amina Kofi
University of Ghana, Ghana
Abstract:

This study explores malaria, a prevalent infectious disease in Africa caused by Plasmodium
parasites, with a particular focus on understanding the environmental and socioeconomic
factors influencing its spread. Utilizing data from Ghana, the research seeks to identify key
variables that contribute to malaria transmission rates. To isolate significant explanatory
variables while mitigating overfitting, various regression techniques including linear Poisson
regression, ridge, lasso, and elastic net penalties were applied. The study used cross-validation
to optimize model parameters and enhance prediction accuracy. The effectiveness of these
methods was evaluated using multiple simulated datasets. Applying these methods to the
Malaria data from Ghana’s Ministry of Health, the study highlighted critical factors influencing
malaria’s prevalence, yielding results that align with existing literature on the subject.

Keywords: Malaria, Poisson regression, Environmental factors, Africa, Socioeconomic
determinants
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