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PREFACE

The International Conference on Mathematics and Mathematics Education with the
theme “Mathematics in Konya, Land of Tolerance” has been held on July 11-13, 2019
in Konya, Turkey.

MATDER (Mathematicians Association) is an association founded in 1995 by
mathematicians in Turkey. Up to now 14 national and 3 international mathematics
symposium were organized by MATDER.

The last three conferences have been held in Ordu (ICMME 2018), Sanliurfa (ICMME
2017), Elazig (ICMME 2016) as an international conference. These meetings have
been one of the main international symposiums. Since the talks in the meetings cover
almost all areas of mathematics, mathematics education, and engineering
mathematics, the conferences have been well attended by mathematicians from
academia, Ministry of Education and engineers as well.

The main aim of this conference is to contribute to the development of mathematical
sciences, mathematical education, and their applications and to bring together the
members of the mathematics community, interdisciplinary researchers, educators,
mathematicians, and statisticians from all over the world. The conference will present
new results and future challenges, in series of invited and short talks, poster
presentations, workshops, and exhibitions. All presented paper’s abstracts have been
published in the conference abstract book.

Moreover, selected and peer review full articles will be published in the following
journals:

e Turkish Journal of Mathematics and Computer Science (TIJIMCS)

e MATDER Matematik Egitim Dergisi
e Konuralp Journal of Mathematics (KJM)

This conference is organised by MATDER-Association of Mathematicians and hosted
by Selgcuk University.

On Behalf of The Organizing Committee
Kemal Aydin

II


http://matder.dergipark.gov.tr/tjmcs
http://matder.dergipark.gov.tr/med
https://dergipark.org.tr/konuralpjournalmath

International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER
Mathematics in Konya, Land of Tolerance

DERNEGI

COMMITTEES

HONORARY AND ADVISORY BOARD

Ugur ibrahim Altay, Mayor of Konya

Seyit Ali Buyuk, Director of Konya National Education

Mustafa Sahin, Rector of Selguk University

Cem Zorlu, Rector of Necmettin Erbakan University

Bayram Sade, Rector of KTO Karatay University

Babur Ozcelik, Rector of Konya Technical University

Cumhur Cokmus, Rector of Konya Food and Agriculture University

CONFERENCE CHAIRMEN

Omer Akin, TOBB ETU, Turkey
Kemal Aydin, Selguk University, Turkey

ORGANIZING COMMITTEE

Abdulhamit Kuclukaslan, Pamukkale University

Ahmet Duman, Necmettin Erbakan University

Basak Karpuz, Dokuz Eylul University

Cengizhan Murathan, Uludag University

Cagatay Uniisan, KTO Karatay University

Fikret Golgeleyen, Bulent Ecevit University

Haluk Gedikoglu, Konya Food and Agriculture University
Hasan Huseyin Sayan, Vice Chairman-MATDER President, Gazi University
Hanlar Residoglu, Mersin University

Haydar Bulgak, Selcuk University

ismet Altintas, Sakarya University

Kemal Aydin, Conference Chairman, Selguk University
Mahir Kadakal, Giresun University

Mete Kalyoncu, Konya Technical University

Mustafa Dogan, Yildiz Technical University

Mustafa Ozkan, Vice Chairman, Gazi University

Nilay Akgonalla Pirim, MATDER

Omer Akin, TOBB ETU

Sare Sengul, Marmara University

Yasar Bolat, Kastamonu University

LOCAL ORGANIZING COMMITTEE

Ahmet Duman, Necmettin Erbakan University
Ahmet Erdogan, Necmettin Erbakan University
Ahmet Sinak, Necmettin Erbakan University

I



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER
Mathematics in Konya, Land of Tolerance

DERNEGI

Akif Durdu, Konya Technical University

Ali Osman Cibikdiken, Necmettin Erbakan University
Aynur Yalginer, Selguk University

Ayse Dilek Maden, Selguk University

Aysegul Keten, Necmettin Erbakan University

Aziz Yazla, Selguk University

Bilge Peker, Necmettin Erbakan University

Burak Yilmaz, Konya Food and Agriculture University
Bdnyamin Sahin, Selguk University

Coskun Kus, Selguk University

Danyal Suzgun, Konya Sehir College

Derya Altintan, Selguk University

Emine Gokcen Koger, Necmettin Erbakan University
Erhan Ertekin, Necmettin Erbakan University

Ertan Kurar, Dr. Ali Riza Bahadir Girl A. i. H. High School
Fatih Kaleci, Necmettin Erbakan University

Fatma Muazzez Simsgir, Selguk University

Ferit Yalaz, Selcuk University

Gulnur Celik Kizilkan, Necmettin Erbakan University
Guner Ozturk, Selguk University

Haldun Alpaslan Peker, Selguk University

Hatice Cetin, Necmettin Erbakan University

Haydar Bulgak, Selcuk University

ibrahim Yalginkaya, Necmettin Erbakan University
Kadir Karakaya, Selguk University

Kemal Aydin, Selguk University

Mehmet Fedai Kaya, Selcuk University

Mete Kalyoncu, Konya Technical University

Mithat Rasit Ozgikrikci, Necmettin Erbakan University
Mucahit Blyukyillmaz, Necmettin Erbakan University
Muammer Ayata, Selcuk University

Mustafa Kog¢, Meram Science High School

Necati Vardar, KTO Karatay University

Nesip Aktan, Necmettin Erbakan University

Nimet Yapici Pehlivan, Selcuk University

Oguzer Sinan, Necmettin Erbakan University

Omer Kaan Baykan, Konya Technical University
Onur Karaoglu, Selguk University

Osman Temiz, Meram Konya High School

Sedat Pak, Necmettin Erbakan University

v



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 a::;::‘\aﬂl((ll.!ﬂ
Mathematics in Konya, Land of Tolerance

e Selami Bayeg, MATDER

e Tugba Sari, Konya Food and Agriculture University
e Vural Cam, Selcuk University

e Yunus Akdogan, Selguk University

e Yunus Yumak, Selguk University

e Yusuf Beceren, Selcuk University

SCIENTIFIC COMMITTEE (MATHEMATICS)
e Abdallah Rababah, United Arab Emirates University
Abdullah Kopuzlu, Atatirk University
Abdullah Magden, Ataturk University
Ahmet Ali Ocal, Gazi University
Ahmet Ay, Selcuk University
Ahmet Calik, KTO Karatay University
Ahmet Duman, Necmettin Erbakan University
Ahmet Ercan Topcu, Ankara Yildirim Beyazit University
Ahmet Ergllen, Necmettin Erbakan University
Ahmet Okay Celebi, Yeditepe University
Ahmet Sinan Cevik, Selguk University (KAU)
Ahmet Sinak, Necmettin Erbakan University
Ait Dads Elhadi, Cadi Ayyad University
Akif Durdu, Konya Technical University
Akram Ali, King Khalid University
Alaattin Esen, inénii University
Alexander Kozlov, Polotsk State Univeristy
Alexey G. Mazko, Institute of Math. of NAS of Ukraine
Aleksandr Sergeevich Makin, Moscow State Uni. of Inst. Eng. and Comp. Sci.
Ali Deniz, Usak University
Ali Haydar Kocaman, Nigde Omer Halisdemir University
Ali Osman Cibikdiken, Necmettin Erbakan University
Ali Ozdemir, Manisa Celal Bayar University
Ali Ozdes, indnii University
Ali Reza Ashrafi, University of Kashan
Alireza Khastan, Institute For Advanced Studies In Basic Sciences
Alp Arslan Kirag, Pamukkale University
Arda Sdylev, Konya Food and Agriculture University
Atakan Tugkan Yakut, Nigde Omer Halisdemir University
Aydin Gezer, Ataturk University
Ayhan Erdem, Gazi University
Ayhan Serbetci, Ankara University
Aynur Keskin Kaymakci , Selguk University



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER
Mathematics in Konya, Land of Tolerance

DERNEGI

Aynur Yalginer, Selguk University

Ayse Dilek Maden, Selguk University

Aysegul Keten, Necmettin Erbakan University
Azhar Ali Zafar, University Lahore

Basak Karpuz, Dokuz Eylul University

Bayram $ahin, Ege University

Burak Yilmaz, Konya Food and Agriculture University
Cemil Yapar, Ordu University

Cemil Yildiz, Gazi University

Cenap Ozel, King Abdulaziz University

Cengiz Cinar, Gazi University

Cengizhan Murathan, Uludag University

Cherif Ziti, University Morocco

Chuan-Fu Yang, Nanjing University of Science and Technology
Coskun Kus, Selguk University

Cuneyt Cevik, Gazi University

Derya Altintan, Selguk University

Dursun Tasci, Gazi University

Ebenezer Bonyah, University of Education Winneba
Elman Hasanoglu, Isik University

Emine Gokcen Koger, Necmettin Erbakan University
Ercan Altinigik, Gazi University

Ercan Celik, Atatirk University

Erhan Coskun, Karadeniz Technical University

Erol Kilig, inénii University

Erol Yasar , Mersin University

Ersan Akyildiz, Middle East Technical University
Ertugrul Ozdamar, Uludag University

F. Nejat Ekmekci, Ankara University

Fahreddin Abdullayev, Mersin University

Fatih Koyuncu, Ankara Yildirnm Beyazit University
Fatma Muazzez Simsgir, Selguk University

Fevzi Erdogan, Yuzuncuyil University

Fikret Golgeleyen, Bulent Ecevit University

Fikri Akdeniz, Cag University

Florentin Smarandache, University of New Mexico
Gennadii V. Demidenko, Sobolev Institute Of Mathematics
Gerardo Rodriguez Sanchez, Salamanca University
Gulnur Celik Kizilkan, Necmettin Erbakan University
Haldun Alpaslan Peker, Selcuk University

VI



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 a::;::‘\éAiTIK(II.ER
Mathematics in Konya, Land of Tolerance

Hasan Hilmi Hacisalihoglu, President Of TWMS

Hasan Kursat Ersoy, Konya Technical University

Haci Mehmet Baskonusg, Harran University

Halim Kazan, istanbul University

Halim Ozdemir, Sakarya University

Halit Gindogan, Kirikkale University

Hammad Khalil, University Of Education

Hanlar Residoglu, Mersin University

Hasan Bulut, Firat University

Hasan Huseyin Sayan, Gazi University

Hasan Ogiinmez, Afyon Kocatepe University

Hatice Giil ilarslan, Gazi University

Hatun Ozlem Giiney, Dicle University

Haydar Bulgak, Selcuk University

Heghine Petrosyan, Russian-Armenian University

Hemen Dutta, Gauhati University

Hishamuddin Zainuddin, University Putra Malaysia
Hiseyin Bilgic, Kahramanmaras Siit¢li imam University
Huseyin Demir, Ondokuz Mayis University

Hiseyin Yildirnm, Kahramanmaras Siitcii imam University
ibrahim Yalginkaya, Necmettin Erbakan University

Ilhame Amirali, Diizce University

ilhan Oztlrk, Erciyes University

Inessa |. Matveeva, Sobolev Institute Of Mathematics
ismail Ekincioglu, Dumlupinar University

ismet Altintas, Sakarya University

Ilvan Dyyak Ivan, Franko National University Of Lviv
Jehad Alzabut, Prince Sultan University

Kazim llarslan, Kirikkale University

Kemal Aydin, Selcuk University

Keziban Orbay, Amasya University

Khasanov Aknazar Bekdurdievich, Samarkand State Inst. of Arch. and Cons.
Lamiche Chaabane, University of M’sila Algeria

Ljubisa Kocinac, University of NisS

Luca Grilli, Foggia University

Luis M. Sanchez-Ruiz, Universitat Politecnica de Valéncia
M.Tamer Kosan, Gazi University

Mahmut Ergut, Namik Kemal University

Martin Bohner, Missouri University Of Science And Technology
Masahiro Yamamoto, Tokyo University

VII



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER
Mathematics in Konya, Land of Tolerance

DERNEGI

Mehmet Atceken, Gaziosmanpasa University

Mehmet Bektas, Firat University

Mehmet Merdan, Gumugshane University

Mehmet Yildirnm, Kirikkale University

Mehmet Fedai Kaya, Selgcuk University

Mete Kalyoncu, Konya Technical University

Metin Burak Altinoklu, Konya Food and Agriculture University
Mikail Et, Firat University

Mohammad Mehdi Rashidi, Tongji University
Mohammed Seaid, University of Durham

Moiz ud Din Khan, COMSATS University

Mujahid Abbas, University of Pretoria

Murat Alp, Nigde Omer Halisdemir University

Murat Tosun, Sakarya University

Mustafa Caligskan, Gazi University

Mustafa Hursit Onsiper, Middle East Technical University
Mustafa Yildiz, Bulent Ecevit University

Nabiev Ibrahim, Baku State University

Naim Tuglu, Gazi University

Naime Demirtag , Mersin University

Necdet Bildik, Celal Bayar University

Nesip Aktan, Necmettin Erbakan University

Nimet Yapici Pehlivan, Selguk Unviversity

Nizami Mustafa, Kafkas University

Nuri Kuruoglu, istanbul Gelisim University

Nurten Urlu, KTO Karatay University

Oguzer Sinan, Necmettin Erbakan University

Oktay Muhtaroglu, Gaziosmanpasa University

Oleg Anashkin, V.I. Vernadsky Crimean Federal University
Osman Kegilioglu, Kirikkale University

Omer Kaan Baykan, Konya Technical University

Omer Tarakg, Atatiirk University

Ozlem Girgin Atlihan, Pamukkale University

Qasem Al-Mdallal, United Arab Emirates University
Rifat Colak, Firat University

Rifat Glines, inéni University

Roman Chapko, Ivan Franko National University Of Lviv
Sadik Keles, indnii University

Saeid Jafari, College of Vestsjaelland South Denmark
Salim Yce, Yildiz Technical University

Vil



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER
Mathematics in Konya, Land of Tolerance

DERNEGI

Sedat Pak, Necmettin Erbakan University

Selguk Kutluay, inéni University

Semen Koksal, Florida Institute Of Technology
Suleyman Ciftci, Uludag University

Syed Khalid Nauman, King Abdulaziz University
Sahin Emrah, Ankara University

Saziye Yuksel, Selguk University

Siraj Uddin, King Abdulaziz University

Thangaraj Raja, Periyar University

Taner Blyukkoéroglu, Eskisehir Technical University
Tongxing Li, Shandong University

Tugbahan Dizman, Gaziantep University

Vadivel Sadhasivam, Periyar University

Vagif Guliyev, Kitahya Dumlupinar University
Vakif Cafer, Eskisehir Technical University

Varga Kalantarov, Kog¢ University

Vladimir Vaskevich, Sobolev Institute Of Mathematics
Yasar Bolat, Kastamonu University

Yurii Chirkunov, Novosibirsk State University of Arch. and Civil Eng.
Yusif S. Gasimov, Azerbaijan University

Yusuf Gurefe, Usak University

Yusuf Yayli, Ankara University

Zafar Ahsan, Aligargah Muslim University

Zakia Hammouch, Moulay Ismail University
Zeraoulia Elhadj, University Of Tebessa

Ziya Saka, Konya Technical University

Ziyatkhan Aliyev, Baku State University

SCIENTIFIC COMMITTEE (MATHEMATICS EDUCATION)

Abdulkadir Tuna, Kastamonu University
Ahmet Dogan, Usak University

Ahmet Erdogan, Necmettin Erbakan University
Ahmet Kacar, Kastamonu University

Ali Eraslan, Samsun Ondokuz Mayis University
Bilge Peker, Necmettin Erbakan University
Cemil inan, Artuklu University

Erhan Ertekin, Necmettin Erbakan University
Hatice Akkog, Marmara University

Hulya Gur, Balikesir University

ibrahim Cetin, Necmettin Erbakan University
Melek Masal, Sakarya University

IX



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

Murat Altun, Uludag University

Murat Peker, Afyon Kocatepe University
Mustafa Dogan, Yildiz Teknik University
Mustafa Kandemir, Amasya University
Nurullah Yazici, Karamanoglu Mehmetbey University
Osman Girsoy, Maltepe University

Omer Dereli, Necmettin Erbakan University
Ozge Yigitcan Nayir, Bagkent University
Safure Bulut, Middle East Technical University
Sare $engul, Marmara University

Senol Dost, Hacettepe University

Seref Mirasyedioglu, Bagkent University

Sibel Yesildere imre, Dokuz Eyliil University
Suha Yilmaz, Dokuz Eylll University

Tunay Bilgin, Van YUzuncu Yil University

Zaki F.A. EI-Rahem, Alexanderia University

DERNEGI

MATEMATinI.ERI



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

CONTENTS

DERNEGI

MATEMATIKCILER

INVITED SPEAKERS

Mathemata, a concept between the known and unknown: Rereading the history of

mathematics in the Islamic civilization within the context of the term 'Hisab' 2
insan Fazlioglu

Classes of Systems of Differential Equations of High Dimension 3
Gennadii V. Demidenko

Some new results related to Lorentz Gt-spaces and interpolation 4
Amiran Gotatishvili

Robustness of synchronization in a system with a diffusive-time-lag coupling 5
Adu A.M. Wasike

Mathematics teacher educators: Current situation and future projections 6
Mehmet Fatih Ozmantar

Analyses for inverse problems related to the Fukushima daiichi nuclear disaster: An
application of mathematics 7
Masahiro Yamamoto

Linear algebra without determinant 8
Haydar Bulgak

Importance of mathematical modeling and optimization in industrial applications 9
Mete Kalyoncu

Maximal and singular integral operators and their commutators in variable exponent
generalized weighted Morrey spaces 10
Vagif S. Guliyev

Abstract omega algebra that subsumes tropical min and max plus algebras 11
Cenap Ozel

ALGEBRA AND NUMBER THEORY

Binomial double sums including Lucas numbers 13
Funda Tasdemir, Tugba Géresim Toska

Generalized Fibonacci and Lucas p-quaternions 15
Yasemin Alp, E. Gokcen Koger

Improved bounds for the number of spanning trees of graphs 17
Ezgi Kaya, Ayse Dilek Maden

Some identities of b-generalized derivations on prime rings 19
Taylan Pehlivan, Emine Albas

On right (o,1)-Jordan ideals 20
Evrim Guven

Circulant fuzzy neutrosophic soft matrices 22
Seyda ildan, Aynur Yalginer

Some properties of cartesian products of the zero divisor graphs of commutative rings| 24
Seher Tecirli, Yasar Nacarodlu

Decision of fuzzy neutrosophic soft matrix in geometric mean and harmonic mean 26

Seyda ildan, Aynur Yalginer

Xl


http://www.math.nsc.ru/LBRT/d5/english/demidenko.htm

International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

DERNEGI

MATEMATIKCILER

Total domination number of regular dendrimer graph 28
Ummugilsum Sener, Biinyamin Sahin

Some properties of Fibo-Bernoulli matrices 30
Semra Kus, Naim Tuglu

Padovan and Pell-Padovan octonions 32
Yasemin Tasyurdu, Ayse Akpinar

Perrin octonions and Perrin sedenions 34
Yasemin Tasyurdu, Ayse Akpinar

Fuzzy rough subgroups on approximation space 36
Nurettin Bagirmaz

Hessenberg matrices and Morgan-Voyce sequences 38
Yasemin Tagyurdu, Fikret Isik

Determinants and permanents of Hessenberg matrices with Fibonacci-like sequences | 40
Yasemin Tagyurdu, Fikret Isik

On rings whose units and nilpotent elements satisfy some equations 42
M. Tamer Kosan

Random generation in the Nottingham group 43
Tugba Aslan

On the Mahler expansions of some p-adic trigonometric functions 45
Hamza Menken, Suna Cicek
A study on a graph product over algebraic graph structure 48
Sedat Pak, Nihat Akgiines

ANALYSIS

Measurement of lighting bulbs’ efficiency using data envelopment analysis-frontier 51
analyst

Maysa Gidom, Ibrahim Cil

A generalization of local uniform convexity 53
Palanikumar Shunmugaraj

Approximation properties of Bernstein-Schurer operators and rate of approximation on | 55
interval [-1,1]

Glil Sinem Keles, Aydin izgi

On Fibonacci ideal convergence of double sequences in intuitionistic fuzzy normed 57
linear spaces

Omer Kisi, Erhan Giiler

Deferred statistical convergence of double sequences in intuitionistic fuzzy normed 59
linear spaces

Omer Kisi, Erhan Giiler

Fourier-Bessel transforms of Dini-Lipschitz functions on Lebesgue spaces L, (RY}) 61
Esra Kaya, Ismail Ekincioglu

A note on a Banach algebra 63

ismail Aydin

Xl




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 .::;’::QSTIK(ILER
Mathematics in Konya, Land of Tolerance

Convergence theorems for non-expansive mappings in CAT(0) space and an 64
application

Javid Ali

On g-Meyer-Konig and Zeller operators 66
Dilek Soylemez

Vector-valued weighted Sobolev spaces with variable exponent 68
ismail Aydin

A generalized hyperbolic smoothing approach for non-smooth and non-Lipschitz 70
functions

Nurullah Yilmaz, Ahmet Sahiner

Quadruple band matrix and almost convergence 72
Abdulcabbar S6nmez, Mustafa Cemil Biggin

Weighted lacunary statistical convergence and its applications 74
Sevda Akdag

Shannon sampling theorem associated with discontinuous Sturm-Liouville problems 77
Hayati Olgar, Oktay Mukhtarov, Kadriye Aydemir

Numerical solution of one boundary value problem using finite difference method 79
Oktay Mukhtarov, Semih Cavugoglu, Hayati Olgar

Finite difference method for approximate solution of a boundary value problem with 81
interior singular point
Semih Cavusogdlu, Oktay Mukhtarov, Hayati Olgar

Some inequalities of Hermite-Hadamard type for differentiable of class Godunova- 83

Levin functions via fractional integrals
Bahtiyar Bayraktar

Eigenvalue problems with interface conditions 85
Oktay Mukhtarov, Hayati Olgar, Kadriye Aydemir

Factorizations of Lipschitz p-compact operators 87
Ayseqlil Keten

A generalization of parabolic potentials associated to Laplace-Bessel differential 89

operator
Cagla Sekin, lham Aliev

Generalized fractional integral operators on vanishing generalized local Morrey 92

spaces
Abdulhamit Kiglkaslan, Ayhan Serbetci

APPLIED MATHEMATICS

Schur stability for delay difference equations 95
Dondu Ergin, Haydar Bulgak

An inverse coefficient problem for a non-linear wave equation 97
ibrahim Tekin

Oscillation of partial difference equations compared with ordinary difference equations | 99
Basak Karpuz

X1




International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

MATEMATIKCILER

o DERNEéi=
Mathematics in Konya, Land of Tolerance

On the Riesz basisness of root functions of discontinuous boundary problem
Olgun Cabri, Hanlar Regidoglu

101

The principal eigenvalue and the principal eigenfunction of a boundary-value-

transmission problem
Kadriye Aydemir, Hayati Olgar, Oktay Mukhtarov

103

Equiconvergence with Fourier series for non-classical Sturm-Liouville problems
Oktay Mukhtarov, Kadriye Aydemir, Hayati Olgar

105

Integral equation method for the modified Helmholtz equation with generalized

impedance boundary condition
Olha Ivanyshyn Yaman, Gazi Ozdemir

107

The method of finding the square of the number with a known number of squares
Ahmet Sorgun

109

Early warning signals of oxygen-plankton dynamics: mathematical approach
Yadigar Sekerci Firat

111

Environmental change effect on oxygen-plankton system: mathematical approach
Yadigar Sekerci Firat

113

Some characteristics of one periodic Sturm-Liouville problem
Osman Yilmaz, Mustafa Kandemir, Kadriye Aydemir

115

New exact solutions of (3+1)-dimensional modified quantum Zakharov-Kuznetsov
equation
Seyma Tuluce Demiray, Sevgi Kastal

117

Dark-bright optical soliton solutions of (3+1)-dimensional modified quantum Zakharov-

Kuznetsov equation
Seyma Tuluce Demiray, Sevgi Kastal

119

Mathematical analysis of the spread of SIQR model with caputo fractional order

derivative
Pelin Yaprakdal, ilknur Koca

121

A possibility programming approach for integrated supply chain network design with

distributed generation
Salman Khodayifar

123

Dynamical behaviour of fractional order tumor model with Caputo and conformable

fractional derivative
Ercan Balci, ilhan Oztiirk, Senol Kartal

125

A generalization of Massera's theorem
Nezihe Turhan Turan, Halis Can Koyuncuoglu

127

A new single-strand smoothing technique and its usage in global optimization
Ahmet Sahiner, Shehab A. Ibrahem

129

On a bases problem for a Sturm-Liouville operator with eigenparameter- dependent

boundary and transmission conditions
Volkan Ala, Khanlar R. Mamedov

131

On the wave solutions of (2+1)-dimensional time-fractional Zoomeron equation
Hajar Ismael, Hasan Bulut

133

System of intuitionistic fuzzy differential equations with intuitionistic fuzzy initial values
Omer Akin, Selami Bayed

138

XV




International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

o DERNEGI
Mathematics in Konya, Land of Tolerance

MATEMATIKCILER

Local asymptotic stability analysis for a model with Michaelis-Menten type harvesting | 140
rate

Nihal Ozdogan, Mevliide Yakit Ongun

A new discretization scheme for a computer virus model 142
Nihal Ozdogan, Mevliide Yakit Ongun, Mehmet Kocabiyik

Note on Laplacian spectrum of complementary prisms 144
Hande Tuncel Golpek

A global carleman estimate for the ultrahyperbolic Schrédinger equation 146
Ozlem Kaytmaz

On an expansion formula for a singular Sturm-Liouville operator 148
Volkan Ala, Khanlar R. Mamedov

An inverse problem for an ultrahyperbolic equation with variable coefficients 150
Fikret Golgeleyen

Existence of positive solutions for fractional p- Laplacian boundary value problems | 152
Tugba Senlik Cerdik

Some borderenergetic graphs 154
Cahit Dede, Ayse Dilek Maden

Approximate solution of an inverse problem for a stationary kinetic equation 156
ismet Gélgeleyen, Neslihan Albuz

A local Carleman type inequality for an ultrahyperbolic Schrdodinger equation 158
Ozlem Kaytmaz

An inverse source problem for a transport-like equation 160
Mustafa Yildiz

Asymptotic stability of linear delay difference equations including generalized 162
difference operator

Murat Gevgegogdlu, Yasar Bolat

On the stability analysis of fractional-order Lotka-Volterra model with allee effect 164
Bahatdin Dagbas!, ilhan Oztiirk

Investigation of Lorenz equation system with variable step size strategy 166
Saniye ince Polat, Giilnur Celik Kizilkan

A new approach to system of fractional differential equations in conformable sense 168
Muammer Ayata, Ozan Ozkan

Lyapunov-type inequalities for even-order dynamic equations on time scales 170
Ravi P. Agarwal, Arzu Denk Oguz, Abdullah Ozbekler

Ulam’ s type stability for Hadamard type fractional integral equations 172
Yasemin Bagci, Adil Misir, Stileyman Ogrekgi

The Levinson-type formula for a scattering problem 175

Khanlar R. Mamedov, Serta¢ Goktas

XV




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 .::;’::QSTIK(ILER
Mathematics in Konya, Land of Tolerance

Computation of surface area established by spline functions 177
Oguzer Sinan
Computation of the solutions of Sylvester and Stein matrix equations by iterative 179

decreasing dimension method
Oguzer Sinan

Applications of Crank-Nicolson method to some random component partial differential | 181

eqguations
Halil Anag, Mehmet Merdan, Tilay Kesemen

An advanced interactive web interface for step size strategies 183
Ersan Erdem, Glilnur Celik Kizilkan, Ali Osman Cibikdiken

A truncated Bell series approach to solve systems of generalized delay differential 185

equations with variable coefficients
Gékee Yildizz, Mehmet Sezer

Projected differential transform method to some random component nonlinear partial | 187

differential equations with proportional delay
Mehmet Merdan, Halil Anag, Tilay Kesemen

Analytic solution of fractional heat equation via double Laplace transform 189
Aytekin Enver, Fatma Ayaz, Fahd Jarad

A numerical approach based on Bell polynomials to solve of Fredholm integro 191

differential equations with variable
Gbkge Yildiz, Mehmet Sezer

Iterative solutions for boundary value problem in the frame of a generalized Caputo 193
derivative
Nilay Akgonalli Pirim, Fahd Jarad, Fatma Ayaz

The difference scheme on Shishkin mesh for nonlinear singularly perturbed problem 195
Derya Arslan

Stability analysis of Crank-Nicolson method for simplified magnetohydrodynamics 197

equations with linear time relaxation
Simge Kacar Eroglu, Gamze Yuksel

Using fuzzy logic in nomenclature of plant communities and determining syntaxonomic | 199
levels
Sanem Akdeniz Safak, Omer Akin, M. Umit Bingé!

A numerical method for an inverse problem for a non-stationary kinetic equation 201
ismet Gélgeleyen, Muhammed Hasdemir

Behaviour of solutions of high order difference equations systems 203
Ramazan Cakiroglu, Ahmet Duman, Kemal Aydin

An application on the comparison of numerical and semi-analytical methods 205
Mehmet Yavuz, Muhittin Susam

Algorithm for schur stability of an interval matrix 207
Ahmet Duman, Giilnur Celik Kizilkan, Ali Osman Cibikdiken, Giiner Oztiirk, Kemal Aydin

Variable step size strategy for numerical solutions of differential equations x" = f(t,x) 209
Andak Niyaz Hosdavran, Gllnur Celik Kizilkan, Ali Osman Cibikdiken, Kemal Aydin

Dwell time for the hurwitz stability of switched linear differential systems 211
Ahmet Duman

XVI




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 .::;’::‘\STIK(ILER
Mathematics in Konya, Land of Tolerance

APPLIED SCIENCE

Examination of a two parameter estimator with mathematical programming method 214
Nimet Ozbay, Selma Toker, Giilesen Ustiindag Siray

A design of fuzzy logic-based attitude determination system 216
Ali Ozdemir, Aysegiil Alaybeyoglu, Kadriye Filiz Balbal

Fibonacci oscillators, fibonacci calculus and thermo-statistics 218
Abdullah Algin

An inverse coefficient problem for quasilinear pseudo-parabolic heat conduction of 219

polymeric materials
irem Baglan, Timur Canel

Modeling of temperature distribution as a function of laser energy: parallel to the fiber | 221

axis on poly(ether-ether-ketone) composites
Timur Canel, Irem Baglan

Analysis of graduate thesis made in Turkey on mobile applications 223
Ali Ozdemir, Aysegiil Alaybeyoglu, Kadriye Filiz Balbal

The classical and heuristic algorithms for shortest path problems 225
Oznur iggi Giineri, Burcu Durmus

Double Kamal transform method and its application for solving telegraph equation 228
Fatma Tezcan, Haldun Alpaslan Peker

Type | generalized half logistic lindley distribution and its some properties 230
Zehra Ozgifgi, Bugra Saragoglu

Outlier detection methods for univariate circular datasets 231
Sumeyra Sert, Filiz Kardiyen

A new mutation approach for particle swarm optimization 232
Korhan Giinel, iclal Gér

A mathematical model for electromagnetic fields around high voltage lines 234
Ahmet Tevfik Tipi, Hasan Hiiseyin Sayan

Application of metaheuristic methods for portfolio optimization problem 236
Berat Yildiz, Nimet Yapici Pehlivan, Aynur Sahin

Investigation of demand power for Cankiri 238
Mehmet Fahri Yapicioglu, Hasan Hiiseyin Sayan, Hakan Terzioglu

Mathematical modelling in image processing for quality control of rigid plastic food 240

packaging manufacturing process
ismet Fatih Sekeroglu, Mete Kalyoncu

Investigation of factoring methods through simulation in factor analysis 242
Osman Usta, Coskun Kus

A comparative study on the tests for repeated measured data 244
Muslu Kazim Kérez, Ahmet Pekgér, Coskun Kus

Forecasting bank deposits rate: application of arima and moving average models 246
Issam Dawoud

XVII




International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

Activity measurement, universities, data envelopment analysis, linear programming 248
Ahmet Ergiilen, Zeynep Unal, ilbrahim Harmankaya

Minimal linear codes and their secret sharing schemes 250
Ahmet Sinak

GEOMETRY AND TOPOLOGY

Some functions via semi open sets 253
Yusuf Beceren

On the alpha distance formulae in three dimensional space 255
Harun Baris Colakoglu

Astrohelicoidal Surfaces 257
Erhan Giiler, Omer Kisi

Astrohelicoidal Hypersurfaces in 4-space 259
Erhan Giiler, Omer Kisi

Countable elementary soft topological spaces 261
Betiil Selvi, Ismet Altintag

Ricci solitons on nearly KENMOTSU manifolds with semi-symmetric metric connection | 263
Dilek Demirhan, Gulhan Ayar

Focal surface of a tubular surface with darboux frame in 1E3 266
Giinay Oztiirk, Sezgin Bilyiikkiitik, ilim Kigi

Separable elementary soft topological spaces 268
ismet Altintas, Betiil Selvi

An approximation for null cartan helices in Lorentzian 3-space 270
Zehra Ozdemir

Some results on nearly cosymplectic manifolds 271
Adile Dundar, Nesip Aktan

Generalization of projection of Cartesian functions onto multidimensional surfaces, 273
special focus on two dimensional surfaces

Ahmet Efe Zaladin

The category of fuzzy soft topological spaces 275
Tugba Han (Simgekler) Dizman

The fixed point theorem and characterization of bipolar metric completeness 277
Kiibra Ozkan

A Caristi type fixed point theorem on M-metric space 279
Mustafa Aslantas, Hakan Sahin, Duran Tiirkoglu

Soft partial metric spaces 281
ismet Altintas, Kemal Tasképrii

An application in the diagnosis of prostate cancer with the help of bipolar soft rough 283

sets
Naime Demirtag, Orhan Dalkilig

XVII




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILER

o DERNEGI
Mathematics in Konya, Land of Tolerance
Symplectic submersions 285
Bayram Sahin
Integrability of generalized f- structures 287

Fulya Sahin

Stability of harmonic maps between Kaehler manifolds and Nearly Kaehler manifolds | 289
Gizem Képriilii, Bayram Sahin

Curvatures of hemi-slant submanifolds 291
Deniz Poyraz, Bayram Sahin

Lokal To constant filter convergence spaces 293
Ayhan Erciyes, Mehmet Baran

Closure operators in constant filter convergence spaces 295
Ayhan Erciyes, Tesnim Meryem Baran, Muhammad Qasim

Some results on generalized ¢-recurent almost cosymplectic (x, 1) spaces 297
Basak Eligiil, Nesip Aktan

Weak semi-local functions in ideal topological spaces 299
Ferit Yalaz, Aynur Keskin Kaymakgi!

On m/z, split quaternions algebra 301
Giulay Koru Yucekaya

MATHEMATICS EDUCATION

Investigation of a proving process in the context of the proof image, the epistemic 304

actions and the enlightenment
Ozan Pala, Serkan Narli

Concept of arithmetic mean in Turkish and Singaporean mathematics textbooks 306
Suphi Onder Biitiiner

The effect of history of mathematics activities on the development of mental 309

computation skill of seventh grade students
Omer Sahin, Dénsel Danaci

Comparison of two student groups in the skills of transformation of the verbal 311

guestions to mathematical language
Dincer Atasoy

The effect of mathematics history activities on the development of quantitative 313

reasoning skill of seventh-grade students
Dénsel Danaci, Omer Sahin

Evaluation of mathematics textbooks in the concept of creativity and comparison of 315

some countries
Berra Ozgiir, Mustafa Dogan

A research on the role of creative drama in mathematics learning 317
ilknur Yilmaz, Adem Cengiz Cevikel, Mustafa Dogan

Giftedness and spatial thinking: a qualitative case study 319
ibrahim Bayazit, Dingkan Harput

XIX




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 .::;::QSTIK(ILER
Mathematics in Konya, Land of Tolerance

The investigation of the relationship between number sense and algebraic thinking 321
skill

Sema Acar, Bilge Peker

An investigation into some variables affecting mathematics achievements of 323

secondary school students
Atilla ©zdemir, Burcu Durmaz, Aysegiil Biiytikkarci

Middle school students' skills in mathematical modelling problems designed in 325

different types of representation
Kemal Ozgen, ldris Seker

Chocolate roulette: the use of mathematical games in the classroom 327
Yasin Memis, Taha Memis

Analyzing the effect of argumentation based learning approach on students’ 329

argumentation willingness and discussion levels in triangles
Merve Oz, Bilge Peker

Analyzing the effect of argumentation based learning approach in triangles in terms of | 331

different variables
Merve Oz, Bilge Peker

Analysis of mathematical achievements of students with and without preschool 333
education and their attitudes towards mathematics based on the view of 1% grade

teachers
Cemil inan, Serdar Erkus, Serhat Daghan

The impact of activities developed to reinforce learned concepts on mathematical 335

achievements and permanence of learned knowledge of students
Cemil inan, Serdar Erkus, Serhat Daghan

New multimodal auxiliary function and directional search for global optimization 337
Ahmet Sahiner, Idris A. Abdulhamid, Shehab A. Ibrahem

Students’ views on pythagoras HTTM activity and application 339
Fadimana Karatepe, Rabiya Giimlis, Riimeysa Ugar, Bilge Peker

The relationship between pre-service elementary mathematics teachers' technological | 341

pedagogical content knowledge and mathematics teaching anxiety
Berna Gékoglu Ugar, Erhan Ertekin

Social values in primary school mathematics textbooks 343
Omer Sahin, Kiibra Tugrul

Studying strategies of undergraduate students 346
Omer Sahin, Kiibra Tugrul, Birol Tekin

Investigation of the lesson plan development skills of mathematics teacher candidates | 348

within the scope of 4AMAT model
Feyza Aliustaoglu, Abdulkadir Tuna

Mathematics teacher candidates' opinions based on developing lesson plan for 350

geometry learning area: 4MAT model and whole brain model
Feyza Aliustaoglu

A meta synthesis study on mathematical literacy 352
Rimeysa Ugar, Rabiya Giimlis, Fadimana Karatepe, Bilge Peker

An investigation of the misconceptions of seventh-grade students on ratio and 354

proportion subjects
Beyza Adak, Feyza Aliustaoglu, Gizem Tuna, Rabia Vurgun

XX




International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

o DERNEGI
Mathematics in Konya, Land of Tolerance

MATEMATIKCILER

Analysis of errors and misconceptions about number theory through the notion of

reducing abstraction
Saban Can Senay, Ahmet Siikrti Ozdemir

356

Mathematical training needed for applying mathematics into electrical and electronics
engineering
Metin Burak Altinoklu

358

Views of prospective elementary teachers’ about use of concrete materials in

mathematics teaching
Pinar Yildiz, Azime Atay

360

Investigation of the operational knowledge levels of the 7th grade students' about

central tendency
Burcu Durmaz, Atilla Ozdemir, Aysegtil Biiyiikkarci

362

Metaphoric perceptions of middle school students about the concept of zero
Ozge Eda Kiiglikbardakgi, Bilge Peker

364

Mathematics learning conceptions of 8th grade students
Ozlem Kalayci, Seda Yildirim

366

Assessment of early mathematics skills in preschool
Abuzer Dalga, Emine Selcen Giindogdu

368

Classroom design of prospective middle school mathematics teachers
Azime Atay, Pinar Yildiz

370

Teaching of algebraic expressions with creative drama method
Naziye Koglar, Biilge Peker

372

Mathematics teachers' views on scenario based learning method
Hasan Yasin Tol, Selin Cenberci

374

Content analysis of problem posing studies published in the field of mathematics

education in Turkey
Fatma Erdogan, Feyza Yildiz

376

Number sense test development for primary school 1% grade students: validity and
reliability study
Hatice Cetin, Hamiyet Kaya

378

A research on mathematics education post-graduate thesis’ compatibility to paradigm
shift in reliability
Sami Sezer Arbag

380

Knowledge of slope concept in mathematics textbooks in undergraduate education
Giler Tuluk

382

Investigation of the concept definitions of teacher candidates: Sample of rhombus and

parallelogram
ibrahim Cetin, Serife Dev

384

Virtual manipulative development for 6th grade in integer teaching
Hatice Cetin

386

The examination of secondary school mathematics teachers' geometry-based courses

in the context of geometric reasoning processes
Ali Bozkurt, Tugba Han Dizman, Sibel Tutan

388

XXI




International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 .::;’::QSTIK(ILER
Mathematics in Konya, Land of Tolerance

The integration of information and communication technologies for education: 390

comparative analysis of Turkey and Singapore
Fatih Kaleci, Ahmet Cihangir

A mind-picking comparative study used by elementary school students in the 2nd and | 392

3rd grade: prospective longitudinal study
Taha Yasin Bacakoglu, Nese Tertemiz

The effect of mind-picking strategies teaching on mind-picking skills of 3rd grade 394

students
Taha Yasin Bacakoglu, Nese Tertemiz

Undergraduate student’s views about creative thinking activities which applied in 396

mathematics course
Habip Mehmet Sevgi

Mathematics education in secondary and high schools: methodology and 21 century | 397

perspective
Fikri Oztiirk

Probability and statistics education in secondary and high schools: methodology and | 400

21 century perspective
Fikri Oztirk

How to solve mathematics problem with autistic perspective? 402
Sare Sengiil, Giilsah Gerez Cantimer

Maths class that i dreamed: the designs of the classroom environment of the 5" 404

grade students
Gllgsah Gerez Cantimer, Sare Senglil

POSTER PRESENTATIONS

Developed a new Search direction in the conjugate gradient algorithms for 407

unconstrained optimization
Yoksal A. Laylani, Hisham M. Khudhur

Existence of positive solutions for mixed fractional differential equation with p- 409

Laplacian operator
flayda Ozbasak, Niiket Aykut Hamal

Computation of isotopic distributions of hypernuclei in nuclear reactions via Monte 411

Carlo method
Nihal Bliylikgizmeci, Filiz Ayranci

Expansion dynamics of interacting bosons on various optical lattices 413
Ali Tambuga, Ulfet Atav

Calculation of binding energies of hypernuclei in nuclear reactions 415
Nihal Bliyiikgizmeci, Filiz Ayranci, Aylin Babaoglu

XX11




International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

INVITED
SPEAKERS

ISBN: 978-605-184-176-2 1



International Conference on MathematicsandMathematicsEducation
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

Mathemata, A Concept Between the Known and Unknown:
Rereading the History of Mathematics in the Islamic Civilization
within the Context of the Term 'Hisab'

ihsan FAZLIOGLU

istanbul Medeniyet University

ABSTRACT

The paper will focus on the transformation of the concept of ‘mathemata’ after
the invention of the term 'Hisab' which is a calculation technique based on the
‘relations’ between numbers and the ‘relations’ between the magnitudes. Mathemata
is inherited by the Islamic civilisation from the ancient civilisations and derives from
two terms: arithmos (number) and megethos (magnitude). It is considered to be the
study of ‘essence’. Additionally, the paper will examine how this new concept
arithmetizates the known (sexagesimal, mental, and Indian) and unknown (algebra)
guantities. Moreover, it will deal with how the science of surveying (misaha) is
conducted by using the quantitative representation of the concept magnitude. It will
introduce the Seljuk, Ottoman, and Andalusian scholars and treatises that had role in
canonization of the tahrir movement on mathematical sciences which was began in

Marw.
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Classes of Systems of Differential Equations of High Dimension

Gennadii V. DEMIDENKO

Sobolev Institue of Mathematics

ABSTRACT

In this talk, we establish new connections between solutions to classes of
systems of nonlinear ordinary differential equations of high dimension and solutions
to delay differential equations. These connections make it possible to find
approximate solutions to the systems of high dimension by reducing theirs to delay
differential equations. Examples of such systems are systems arising when modeling
some biological processes; moreover, the dimensions of these systems may be so
large that their solving by a computer may constitute a very complicated problem.
Such high-dimensional problems in mathematical biology originated authors studies

in this direction.
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Some New Results Related to Lorentz Gt-Spaces and Interpolation

Amiran GOTATISHVILI

Czech Acad. of Science

ABSTRACT

We give definition of a new generalized Weighted Lorentz GI'-spaces. Some
properties of these spaces will presented. We will show that these paces are
interpolation space in the sense of Peetre between classical Lorentz spaces. These
spaces are obtained also from weighted Cesaro and Copson spaces by so call
“symmetrisation”. We give a characterization of the interpolation space in the sense
of Peetre for some couple of spaces as small or classical Lebesgue space or
Lorentz-Marcinkiewicz spaces. It happens that the result is always a GI'- space,

since this last space covers many spaces.
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Robustness Of Synchronization In A System With A Diffusive-Time-
Lag Coupling

Adu A.M. WASIKE

School of Science and Information Sciences

ABSTRACT

Lattice differential equations have been studied with a view of establishing
their long time behavior. Normal Hyperbolicity has been used to establish conditions
for stability and persistence of the synchronization manifold. In most cases, Lattice
structures can take different topological structures depending on the nature of
coupling. The degree of structural stability and persistence depends on the coupling
configuration; whether it is all-to-all, coupling on a circle, or simple Bravis structure.
We use Hausdorff measure to demontrate the robustness of these topological

structures.
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Mathematics Teacher Educators: Current Situation and Future
Projections

Mehmet Fatih OZMANTAR

Gaziantep University

ABSTRACT

In this presentation, findings of a recent research study on the present
situation of mathematics teacher educators who are actively involved in teacher
preparation programs will be shared. The important issues that the findings indicate
will be addressed with reference to above-cited questions. The future projection of
mathematics teacher educators will be presented and the areas that require further

research will be discussed with the participants.
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Analyses For Inverse Problems Related to the Fukushima Daiichi
Nuclear Disaster: An Application of Mathematics

Masahiro YAMAMOTO

University of Tokyo

ABSTRACT

The Fukushima Daiichi Nuclear Disaster in March 2011 has released cesium-
137 etc. into environments. The long-standing prediction of the diffusion is important
and for it, the starting point is inverse problems of determining unknown physical
parameters on the basis of model equations. Moreover some extrapolation procedure
of measured data is a kind of inverse problems. I discuss the following three related
inverse problems and present numerical results for field data as well as theoretical
results such as the uniqueness and the stability:
» Determination of amplitude of explosion
« Diffusion of radioactive substances in the soil related to the decontamination of
farm- lands and estimation of air dose rate of radioactive substances
« air dose rate of radioactive substances at the human height level by high-altitude
data by drones The incident was very serious but the needed mathematical analysis
is quite standard. | intend to demonstrate that the talk is a case study where

mathematics is effective also for such serious real-world problems.
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Linear Algebra without Determinant
Haydar BULGAK
Sel¢uk University
ABSTRACT

A brief description of the structure of a standard undergraduate course of
linear algebra is given. This course uses only concepts which are relevant from the
point of view of computing with finite accuracy. Thus, the spectral theory and the

theory of linear equations do not use concept of determinant.
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Importance Of Mathematical Modeling And Optimization in
Industrial Applications

Mete KALYONCU

Konya Technical University

ABSTRACT

Generally speaking, the importance of mathematical modeling and
optimization in real industry applications and its benefits will be discussed. In various
applications carried out in industry, the way of implication, results achieved, the
advantages provided of the mathematical modeling and optimization works will be
explained.
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Maximal and singular integral operators and their commutators in
variable exponent generalized weighted Morrey spaces

Vagif S. GULIYEV
Kitahya Dumlupinar University

ABSTRACT

We consider the generalized weighted Morrey spaces M, ,(w) with variable
exponent p(x) and a general function ¢ (X, r) defining the Morrey- type norm. We
prove the boundedness of the Hardy-Littlewood maximal operator and Calderon-
Zygmund singular operators with standard kernel, in such spaces. We also prove the
boundedness of the commutators of max- imal operator and Calderon-Zygmund

singular operators in the variable exponent generalized weighted Morrey spaces.
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Abstract Omega Algebra that Subsumes Tropical Min and Max Plus
Algebras

Cenap OZEL

King Abdulaziz University

ABSTRACT

In this talk abstract omega algebra is introduced and the definition is modeled
in such a way that it subsumes almost all so called tropical min and max plus
algebras. Concrete examples of distinct nature of these algebras are presented. As
applications, symmetrized omega algebras are constructed and matrices with basic

operations and some topological distances over them are defined.

ISBN: 978-605-184-176-2 11



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

ALGEBRA
AND
NUMBER THEORY

ISSN: 978-605-184-176-2

MATEMATIKCILE
DERNEGI

12



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

International Conference on Mathematics and Mathematics Education MATEMATI I{(il. ER
Mathematics in Konya, Land of Tolerance

Binomial double sums including Lucas numbers

Funda TASDEMIR !, Tugba Géresim TOSKA 2
1,2 Yozgat Bozok University, Faculty of Arts and Sciences, Department of Mathematics, Yozgat,
Turkey
funda.tasdemir@bozok.edu.tr, grsmmm.tgr@gmail.com

ABSTRACT

The Lucas series or Lucas numbers are integer sequences named after the
mathematician Frangois Edouard Anatole Lucas (1842—-91).

The Fibonacci numbers F, and Lucas numbers L, are defined for n>1 by the

following recursions:
F=F,+F ,and L =L ,+L,,

with initial values F, =0, F =1 and L, =2, L =1, respectively.

In 1843, the Binet formulas were given by Binet for the usual Fibonacci and

Lucas numbers F, and L, by using the roots of the characteristic equation

x*—x-1=0:

F, _X B and L =a"+p"
a-p
where « is called Golden Proportion.

There are many types of identities involving sums of products of binomial
coefficients and Fibonacci or Lucas numbers. Many authors have computed various
weighted binomial sums by various methods. Recently many binomial sums including
double sums have started to consider. These are some special families of binomial
double sums including one binomial coefficient and Fibonacci numbers as well as
their alternating analogues.

In this study, we shall consider and compute some special double sums

involving the Lucas numbers and one binomial coefficient of the form
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for some integers r and t.
These sums have nice results. They can be expressed as products of
Fibonacci and Lucas numbers. For example, we show that let t be integer. For

nonnegative integer n,

z I L :L L(2t+1)nL(2t+1)(n+1) if niseven,
. (4t+1)i—j L if . is Odd

o<ijen\_J o141 5F(2t+1)nF(2t+l)(n+1)

We use Binomial theorem, Binet formulas for Fibonacci and Lucas numbers,

and some new Fibonacci-Lucas identities to prove claimed results.

Key Words: Fibonacci numbers, Lucas numbers, double binomial sums.
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ABSTRACT

In [4], the authors gave the definition of the generalized quaternion as follows
q=a,+ai+a,]+ak
where a,,a,a, and a, are real numbers and i, j,k are quaternionic units which
satisfy the equalities
i’=—a, j’=-p, K'=-ap
ij=k=—ji, jk=pi=-kj
and
kKi=aj=-ik, a,fel .
For the special values of o« and g, we have quaternions and split

guaternions. In [3], the author investigated Fibonacci quaternions. Akyigit defined the
split Fibonacci quaternions and gave the properties in [1]. Also, many authors
obtained the properties of generalized Fibonacci and Pell quaternions [2, 6]. In [5,7],
the authors defined the generalized Fibonacci and Lucas p- numbers and bivariate
Fibonacci and Lucas p- polynomials.

In this paper, considering the generalized quaternions and generalized

Fibonacci and Lucas p-numbers, we define generalized Fibonacci and Lucas
p —quaternions as following
QFp’m (n)= prm (n)+ in,m (n+1)+ jprm(n+2)+ kaym(n+3)
and
Qprm(n) = prm (n)+ inym(n +1)+ ij’m (n+2)+ kLp’m (n+3)
Afterwards, we obtain the properties and some identities connected with
generalized Fibonacci and Lucas p-—quaternions. Also, we give the results for the

special cases of the generalized Fibonacci and Lucas p—quaternions.
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ABSTRACT
Let G be a simple connected graph with n vertices and medges.

R, =R,(G)= > (dd,)" is the general Randi¢ index (Bollobas and Erdés 1998) of the

villv;

graph G, where d, is the degree of the vertex v,and « =0 is a fixed real number.

Note that the Randi¢ index R, =R ,(G) = Z L is also well studied in the literature.

villvy Mivj
The (normalized) Laplacian eigenvalues of the graph G are the eigenvalues of the
the (normalized) Laplacian matrix of G. Among various indices in mathematical

chemistry, the Kirchhoff index K, (G) and a relative of it, the degree Kirchhoff index
K'((G), have received a great deal of attention, recently. For a connected undirected

graph G, the Kirchhoff index was defined in (Klein and Randic 1993) as

K, =K, (G) = Zrij , where 1, is the effective resistance of the edge v,v;. The degree

i<j
Kirchhoff index was proposed in (Chen and Zhang 2007), is defined as
K' :K‘f(G):Zdidjrﬁ. The degree Kirchhoff index has been taken attention as

i<j
much as the Kirchhoff index. We just want to remind the expression of Kirchhoff
index in terms of the Laplacian eigenvalues (Gutman and Mohar 1996) as in the

n-1
equality K, =K, (G)=n i.

i=1 4
Moreover, in (Chen and Zhang 2007), by considering normalized Laplacian

n-1
eigenvalues, the degree Kirchhoff index is defined as K', =K', (G) =2m %
i=1 1
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The number of spanning trees, t(G), of a graph G is equal to the total number of

distinct spanning subgraphs of G that are trees. This quantity is also known as the

complexity of G, and is given by the following formula in terms of the Laplacian

n-1
eigenvalues (Cvetkovic 1980), t(G) :11_[;1i :
n

i=1
It is well known that the number of spanning trees of G is can be expressed by

the normalized Laplacian eigenvalues as (Chung 1997, Cvetkovic 1980)

Al n-1 n
t(G)=| — A ,where A'=] |d..
©) (zmj 14 14

In this study, we obtain some bounds on the number of spanning trees of
connected graphs in terms of the number of vertices, the number of edges, degree

Kirchhoff index and Randi¢ index (R ,). We also improve some bounds which was

obtained previously for the number of spanning trees of graphs.

Key Words: Spanning trees, normalized Laplacian eigenvalues, (degree) Kirchhoff
index, Randic index (R _,).
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ABSTRACT

Let R be a prime ring with center Z(R), right Martindale quotient ring Q and
extended centroid C . By a b -generalized derivation we mean an additive mapping
g :R—Q such that g(Xy)=g(x)y+bxd(y) forall X,y €R, where b€Q and
d :R—>Q is an additive map. In this study we will investigate some identities
concerning about D -generalized derivations.

Let &,CeRand h,g :R—>Q are b-generalized derivations of R with the
associated maps d and O, respectively. We study the b -generalized derivations h
and g satisfying any one of the following conditions: (i) g(x)eZ(R) for all XeR;
(i) €g(X)=0 for all XxeR; (i) cg(x)eZ(R) for all XeR: (iv) g(x)c=0 for all
xeR; (v) g(x)ceZ(R) for all XeR: (vij ag(x)c=0 for all XeR: (vii
ch(x)=g(x)c forall XeR.

This study is supported by Ege University Scientific Research Projects Coordination

Unit. Project Number:20621

Key Words: Prime ring, b-generalized derivations.
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On right (o,1)-Jordan ideals
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ABSTRACT

Let R be a ring and o,T two mappings of R and U an additive subgroup of R. For
each r,seR we set [r,S]s=ro(s)-1(s)r and (r,s) ..=ro(s)+7(s)r. U is called a right (o,1)-
Jordan ideal of R if (U,R)s:cU. U is called a left (o,1)-Jordan ideal if (R,U)_{o,T}cU. U
is called a (o,1)-Jordan ideal if U is both right and left (o,1)-Jordan ideal of R. Every
Jordan ideal of R is a (1,1)-Jordan ideal of R, where 1:R—R is the identity map. A
derivation d is an additive mapping on R which satisfies d(rs)=d(r)s+rd(s), Vr,seR. An
additive mapping h:R—R is said to be a right generalized (o,T)-derivation of R
associated with d if h(xy)=h(x)o(y)+T1(x)d(y), for all x,yeR and h is said to be a left
generalized (o,7)-derivation of R associated with d if h(xy)=d(x)o(y)+1(x)h(y), for all
X,yER. Every (o,1)-derivation d:R—R is a generalized (o,T)-derivation associated with
d. In this work we generalized some results which are given in [5], [6], [8] and we
present some new commutative conditions using the right (o,T1)-Jordan ideals. The
main object in this article is to study the situations. (1) bhy(U)=0, (2) hy(U)b=0, (3)
hy(U)=0, (4) UcCiu (V), (5) bh()cCru (U) or h()bcCiru(U), (6) bVcC Cru(U) or
VbcCau(V).

Key Words: Prime Ring, Generalized Derivation, (o,1)-Jordan Ideal.
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ABSTRACT

Neutrosophic logic is a mathematical model for handling problems involving
vagueness, indeterminacy and inconsistent data is given in (Samarandache, 1999).
Soft set theory is a mathematical tool for dealing with doubts in a parametric manner
(Molodtsov, 1999). Neutrosophic sets have compounded with soft sets as
neutrosophic soft sets as in the relevant article (Maji, 2013). The matrix is called
fuzzy neutrosophic soft matrix if the elements are neutrosophic number (Arockiarani
and Sumathi, 2014).

In this study, we introduced the concept of circulant fuzzy neutrosophic soft
matrices (CFNSM). A fuzzy neutrosophic soft matrix A:[<a§,ai},aijF >] is said to be
circulant fuzzy neutrosophic soft matrix if all the elements of A can be determined
completely by its first row. Suppose the first row of A is

A:[<a1T ,a, ,af>,<a; ,ay,a; ><a§ ,a),al >].

Then any element a; of A can be determined (throughout element of the first row) as

a. =a

ij 1(n-i+ j+1) with Ay (nsky = Q-

A circulant FNSM is the form of

T .1 .F T .1 .F T [ F T o1 AF
<al ' a1 ’ al > <a2 ' a2 ' a‘2 > <a(n—1) ’ a(n—1) ' a(n—1)> <an ’ an ' an >

T | F T | F T | F T | F
<an ! an ' an > <a1 ! al ' a1 > <a(n—2) ' a‘(n—2) ' a(n—2)> <a(n—1) ' a(n—l) ! a(n—l)>
<a§,a3',a§> <a1,aj,af> <a1T,a1',af> <a;,a2',a2F>
<a;,a2',a2F> <a§,a3',a3F> <a§,an',anF> <a1T,a1',alF>

We present some operations on circulant fuzzy neutrosophic soft matrices

(CFNSM). We also define the idea of reflexive, symmetric, transitive, determinant and
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adjoint of circulant fuzzy neutrosophic soft matrices (CFNSM). Finally, we develop an
algorithm which is a new approach in medical diagnosis by implementing circulant

fuzzy neutrosophic soft matrices.

Key Words: Circulant matrix, fuzzy neutrosophic soft matrix, circulant fuzzy

neutrosophic soft matrix.

MSC: 03E72, 15B15.

REFERENCES
[1] F.Smarandache, A Unifying Field in Logics. Neutrosophy: Neutrosophic Probability,
[2] Setand Logic, American Research Press, Rehoboth,1999.
[3] Molodtsov, Soft set theory-first results, Comput. Math. Appl., 37, 19-31,1999.
[4] Pabitra Kumar Maji, Neutrosophic soft set, Annals of Fuzzy Mathematics and

[5] Informatics, 5(1) 157-168, 2013.

[6] ILR. Sumathi, I. Arockiarani, New Operations on Fuzzy Neutrosophic Soft Matrices,
International Journal of Innovative Research and Studies, 3(2), 110-124, 2014.

ISBN: 978-605-184-176-2 23



International Conference on Mathematics and Mathematics Education -
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 a;\:;'::ﬂé\iﬂkclliﬂ

Mathematics in Konya, Land of Tolerance

Some properties on Cartesian product of the zero divisor graphs of
commutative rings

Seher TECIRLI !, Yasar NACAROGLU 2
1,2 Kahramanmaras Sutcu Imam University, Faculty of Science, Department of Mathematics
Kahramanmaras, Tlrkiye
stecirlid63@gmail.com, yasarnacaroglu@ksu.edu.tr

ABSTRACT

A zero-divisor graph is an undirected graph representing the zero divisors of
a commutative ring. It has elements of the ring as its vertices, and pairs of elements
whose product is zero as its edges (Anderson et.al 2011). In the original definition
of Beck (Beck 1988), the vertices represent all elements of the ring. In a later variant
studied by Anderson and Livingston (Anderson 1999), the vertices represent only
the zero divisors of the given ring. Zero divisor graphs were largely studied in the last
two decades (Anderson and Badawi 2017). The aim of this study is to continue to
investigate the interaction between rings and graphical theoretical properties by
studying zero-divisor graphs.

The Cartesian product of simple graphs G and H is the graph GxH whose

vertex set is V(G)xV (H) and whose edge set is the set of all pairs (u;,v,)(u,,v,) such
that either uu,cE(G) and v, =v, or vv,eE(H) and u,=u,(Gross and Yellen

2004). 1t has been widely investigated, has numerous interesting algebraic
properties.

In this paper, we thought the zero divisor graphs on the ring Z  of integers

modulo n. Furthermore, we have investigated some important graph parameters
(diameter, radius, girth, maximum degree, minimum degree, degree sequences,
irregularity index, domination number, chromatic number, clique number) for the

Cartesian product of T'(Z,) and I'(Z,) graphs. Where p and q are primes. The

obtained results are supported by numerical examples.

Key Words: The zero divisor graph, Cartesian product, graph parameters.
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ABSTRACT

The theory of neutrosophic set which is more general than their classical
counterpart in fuzzy set, intuitionistic fuzzy set, paraconsistent set, tautological set
and so on is introduced in (Samarandache, 1999). Neutrosophic set tackles the
problems as T-truth value, I-indetermine value and F-falsity value which are
independent.

In real life application it is difficult to use neutrosophic set. Therefore the single
valued neutrosophic set is defined in (Wang et all, 2010). According to this definition,
E is a universe. A single valued neutrosophic set (SVN-set) over E is a neutrosophic
set over E, but the truth-membership function, indeterminacy-membership function

and falsity-membership function are respectively defined by
T,:E—=[01],1,:E—>[01], F,:E—][0]]
suchthat 0<T, +F, +1, <3(Wang et all, 2010).

Single valued neutrosophic numbers are a special case of single valued
neutrosophic sets and are of importance for neutrosophic multiattribute decision
making problems. A single valued neutrosophic number seems to suitably describe
an ill-known quantity (Deli and Subas, 2014).

The matrix is called fuzzy neutrosophic soft matrix if the elements are
neutrosophic number (Arockiarani and Sumathi, 2014). Fuzzy neutrosophic soft
matrix is useful in dealing with areas such as decision making, relational equations,

clustring analysis etc.
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In this study, we explore some properties of arithmetic mean, geometric mean
and harmonic mean of fuzzy neutrosophic soft matrices and have introduced some
operators on fuzzy neutrosophic soft matrix on the basis of weights. In the end, we
have given an example on the geometric mean and harmonic mean for decision
making problems. It indicates that the method can be successfully employed to many
problems that contain uncertainties.

Key Words: Fuzzy neutrosophic soft matrix, geometric mean, harmonic mean.
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ABSTRACT

Let G = (V.E) be a simple connected graph whose vertex set VV and the edge
set E. For the open neighborhood of a vertex v in a graph G, the notation N (v) is
used as N;(v) = {ul (v.v) € E(G)} and the closed neighborhood of v is used as
N:[v] = N:(v) U {v}. For a set SSV, the open neighbourhood of 5 is
N(5) = U,-; N(¥) and the closed neighborhood of S is N[S§] = N(5) US.

A subset D €V is a dominating set, if every vertex in G either is element of D or
is adjacent to at least one vertex in D. The domination number of a graph G is
denoted with ¥(G) and it is equal to the minimum cardinality of a dominating set in G.
By a similar definition, a subset D £V is a total domination set if every vertex of D
has a neighbor in D. The total domination number of a graph & is denoted with ¥, (&)
and it is equal to the minimum cardinality of a total dominating set in &. Fundamental
notions of domination theory are outlined in the books [1] and [2].

A regular dendrimer T, ; is a tree with a central vertex v. Every non-pendant
vertex of T, is of degree d =2 ank the radius is k, distance from v to each
pendant vertex. In this paper we obtain total domination number of a regular

dendrimer graph such as in the following station,

( . (d—1)*-1
E+d‘(d—1]m ,kEﬂ(mﬂd"—l-:]
. Ld=—1) -1
2+ d*(d —1)* CEE Lk =1 (mod4)
Ve(Tia) = 9 (d—1)2—1
1+d+d*(d—1)3 G- =1 .k = 2 (mod4)
ﬂ(fi_ljk-l-i_l
d- k=3 (mod4)

\" (d-1)*—1
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Some properties of Fibo-Bernoulli matrices
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ABSTRACT

In this study, we obtain a new exponential generating function for the Bernoulli's
F-polynomials and their several properties. Then, we define the Fibo-Bernoulli matrix
by using the Bernoulli's F-polynomials. We obtain factorization the Fibo-Bernoulli
matrix by using the generalized Fibo-Pascal matrix and a special matrix whose
entries are the Bernoulli-Fibonacci numbers in [2,5]. We find inverse of the Fibo-
Bernoulli matrix.

The Fibonacci sequence {F,},s, is defined by F, =0, F; =1 initial conditions
and recurrence relation for n > 2

Fy = Fpyz = Fpy + By
The F-factorial is defined as follows:
E\!=E,F,_1F, ,..F, F,l=1.
The Fibonomial coefficients are definedn >k > 1 as

n E,!
(k)F - Fn_:! Fyl

with (§) = 1and (}) =0forn <k.
Let (3). be Fibonomial coefficients and F, be nth Fibonacci numbers, the

Bernoulli's F-polynomials are defined by

OEDY ! (:)Fxn—k

F
e l'ke+1

in [3].
In [5], the author defined the nth Bernoulli-Fibonacci numbers and the
Bernoulli-Fibonacci polynomials. For all nonnegative integers n, the nth Bernoulli-

Fibonacci polynomials BZ (x) are given with exponential generating function.
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We give the relationship of first few Bernoulli's F-polynomials B,, (x) Bernoulli-
Fibonacci polynomials B (x) and classical Bernoulli polynomials B,,(x) with graphics.
Furthermore we obtain exponential generating function of the Bernoulli's F-
polynomial as follows

ei'(er—1)
—

gx) =
Let B, r(x) be nth Bernoulli's F-polynomial, the Fibo-Bernoulli matrix B(x, F) =

[bi;(x, F)] , is defined by

(n+1)x(n+1

L .
(j) Bi_jr(x), =]

bij(x,F) = F

0, i<j
Then we show that
B(x, F) = Unya[x] W(F)
where W (F) is is inverse of Fibo-Euler polynomial matrix. Using this factorization, we

obtain inverse of the Fibo-Bernoulli matrices.

Key Words: Bernoulli F-polynomials, Bernoulli polynomials, Fibo-Bernoulli matrices.
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ABSTRACT

Octonion algebra is eight dimensional, non-commutative, non-associative and
normed division algebra. Various families of octonion number sequences such as
Fibonacci octonion, Lucas octonion, Pell octonion and Jacobsthal octonion have
been established by a number of authors in many different ways. In addition,
formulas and identities involving these octonions have been presented.

In this paper, we aim at establishing new classes of octonion numbers
associated with the Padovan and Pell-Padovan numbers. We introduce Padovan
octonions by using recurrence relation B, = P,,_, + P,_; of the Padovan sequence is
defined by the initial values P, =1, P, =1, P, =1 for all n >3 and Pell-Padovan
octonions by using recurrence relation R,, = 2R,,_, + R,,_3;0f the Padovan sequence
is defined by the initial values R, =1, R; =1, R, = 1 for all n > 3. It is introduced the
Binet formulas known as the general formula and given n-th general term of these
octonions are found by using recurrence relation of the new defined Padovan and
Pell-Padovan octonions. Also, we give the generating functions, sum formulas and
some properties for these octonions. Moreover we present the matrix representation
of Padovan and Pell-Padovan octonions and the terms of these octonions are
derivated by the matrix.

Key Words: Padovan numbers, Pell-Padovan numbers, Padovan octonions, Pell-
Padovan octonions.
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ABSTRACT

Octonion algebra is 8-dimensional, non-commutative, non-associative and
normed division algebra over the real numbers. Sedenions are obtained by applying
the Cayley-Dickson construction to the octonions and form a 16-dimensional non-
associative and non-commutative algebra over the set of real numbers.

Many different classes of octonion and sedenion number sequences such as
Fibonacci octonion and sedenion, Lucas octonion and sedenion, Pell octonion and
sedenion have been obtained by a number of authors in many different ways. In
addition, generating functions, Binet formulas and some identities for these octonions
and sedenions have been presented.

In this paper, we introduce new classes of octonion and sedenion numbers
associated with Perrin numbers. We define Perrin octonions and Perrin sedenions by
using recurrence relation B, = P,,_, + P,_5; of the Perrin sequence is defined by the
initial values P, = 3, P, = 0, P, = 2 for all n > 3. We give the Binet formulas given n-
th general term of these octonions and sedenions are found by using recurrence
relation of the new defined Perrin octonions and Perrin sedenions. Also, we obtain
the generating functions, sum formulas and some basic identities for these octonions
and sedenions. Moreover we give the matrix representation of Perrin octonions and

Perrin sedenions.

Key Words: Perrin numbers, Perrin octonions, Perrin sedenions.
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ABSTRACT

To deal with vagueness, Rough sets and fuzzy sets are two efficient set
theories. Fuzzy sets are firstly introduced by Lotfi Zadeh ( Zadeh 1965). Fuzzy
subgroups were defined and established by Rosenfeld (Rosenfeld 1971). In (Pawlak
1982), theory of rough sets is given. In (Kuroki and Wang 1996), Kuroki and Wang
introduced the upper and lower approximations together with normal subgroups in a
group. On the other hand, definitions of the notation of rough subgroups and rough
groups are given by using only the upper approximation ( Biswas and Nanda 1994).
Miao et al. developed the rough group and rough subgroup definitions and proved
some new characteristics ( Miao et al. 2005).

In the theory of rough sets, an ordered pair (U;R) is called an approximation
space, where U is a finite non- empty set called universe and R is an equivalent
relation on U. Current study is devoted to give an introduction to the fuzzy rough
subgroup in a rough group and the concept of a fuzzy rough subset within the scope
of an approximation space. Then some basic properties and examples of these two

concepts are given.

Key Words: Rough Subgroup, Rough Group, Fuzzy Subgroups, Fuzzy Rough
Subgroup, Approximation Space.
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ABSTRACT

A recursive sequence is any sequence of numbers indexed by n € Z, which can
be generated by solving the recurrence equation. Special number sequences such
as Fibonacci, Lucas, Pell, Narayana and Morgan-Voyce are subsets of a family of
recursive sequences and have been studied by mathematicians for their intrinsic
theory and applications. In dealing with electrical ladder networks, Morgan-Voyce
defined the two sequences {V},} and {M,,} by

Vy=Q4 Wy =V Vo=1V,=1,n>2
M,=Q+tM,_y—M,_,, My=0,M =1,n>2
where t is a parameter that we assume to be in Z.

On the other hand, computations of determinants and permanents have taken
so much interest for these number sequences. In matrix theory, determinant and
permanent are two importance consepts. It is known that there are a lot of relations
between determinants or permanents of matrices and well-known number
sequences. Determinants and permanents have many applications in physics,
chemistry, electrical engineering, and so on.

In this paper, we examine Hessenberg matrices and Morgan-Voyce sequences
{v,} and {M,}. We define some n xn Hessenberg matrices with applications to
Morgan-Voyce sequences {V,} and {M,} and then we show that determinants and
permanents of these Hessenberg matrices give terms of Morgan-Voyce sequences
{Va} and {M,}.

Key Words: Morgan-Voyce sequence, Determinant, Permanent, Hessenberg matrix.
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Determinants and permanents of Hessenberg matrices with

Fibonacci-like sequences
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ABSTRACT

Sequences of integer numbers, such as the Fibonacci, Lucas, Pell, Jacobsthal
and Padovan sequences are well-known second order recurrence sequences. These
number sequences contribute significantly to mathematics, especially to the field of
number theory. Fibonacci sequence is defined by the recurrence relation F,, = F,,_; +
F,_,,n>2and F, =0, F; =1 where F, is a nth number of sequence. Many authors
have been defined Fibonacci pattern based sequences which are popularized and
known as Fibonacci-Like sequences.

Many properties of these number sequences are deduced directly from
elemantary matrix algebra. Determinants and permanents have many applications in
physics, chemistry, electrical engineering, and so on. In matrix algebra, computations
of determinants and permanents have a great importance in many branches of
mathematics. There are a lot of relationships between determinantal and
permanentel representations of matrices and well-known number sequences.

In this paper, we consider Hessenberg matrices and Fibonacci-Like sequences.
We firstly define some n X n Hessenberg matrices to Fibonacci-Like sequences that
is defined by the recurrence relation T,, =T, +Tp—o, n=2 and Ty=m, Ty, =m
where m is a fixed positive integer and investigate the determinantal and
permanental properties. Also, we obtain that the determinants and permanents of

these Hessenberg matrices are terms of Fibonacci-Like sequences.

Key Words: Fibonacci sequence, Lucas sequence, Hessenberg matrix.
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ABSTRACT

For an associative ring R, the set of all units, the Jacobson radical and the set
of all nilpotent elements of R are denoted by U(R), J(R) and N(R), respectively.

In this presentation, we talk about the following equations related this notations:
1+J(R)=U(R) and 1+ N(R)=U(R). Firstly, we remark that 1+ J(R)cU(R) and
1+ N(R) cU(R) always hold. In (Calugareanu 2015), a ring which satisfies the
equation 1+ N(R)=U(R)is called a UU-ring (units are unipotent). A ring which
satisfies the equation 1+ J(R)=U(R) is called UJ-ring (Kosan, Leroy and Matczuk

2018). If the endomorfizm ring of a right R-module M is a UJ-ring then M is called
a UJ-module (see, Sa and Yildirim).

Let us remark that 1+n+ jeU(R) for any elements ne N(R) and jeJ(R).

This offers us the natural equation and hence the definition: Aring R is a UNJ-ring

if 1+ N(R)+J(R)=U(R)(Kosan, Quynh and Zemlicka). After presenting several

properties and characterizations of UU, UJ and UNJ-rings, we discuss these
notations within many well-studied classes of rings: Dedekind finite rings, 2-primal

rings, clean rings, J-clean rings, (semi)regular rings, Booelan rings and group rings.

Key Words: UU-rings, UJ-rings, UNJ-rings.
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ABSTRACT

The Nottingham group can be defined as the group of formal power series with
leading term x, u nder f ormal s ubstitution. | tw as f irst i nvestigated b y n umber
theorists, and then it was shown to play a significant role in the theory of pro-p
groups. For instance, The Nottingham group and some of its subgroups are just
infinite (Ershov 2004), that is, any non-trivial closed normal subgroup is of finite
index. Just infinite pro-p groups are the simple o bjects ofthe category of pro-p
groups. Moreover, R. Camina (Camina 1997) proved that the Nottingham group, over
a field of characteristic p, contains an isomorphic copy of every finitely generated pro-
p group.

Every pro- p group can be viewed as a probabilistic space with respect to the
normalized Haar Measure. Let G b e a p rofinite g roup. L et Q(G, k) deno te the
probability that k randomly c hosen elements of G to pologically ge nerate an open
subgroup of G. A. Shalev (Shalev 2000) pointed out that if 9(G, k) = 1 then the lower
rank of G is at most k. It is still not known whether the converse is true or not. For p >
3, the lower rank of n is 2, see (Camina 2000). Following the relation between the
lower rank and the random generation, Shalev (Shalev 2000) conjectured that: “Any
two random elements of the Nottingham group generate an open subgroup with
probability 1”.

In this talk, we will prove that this conjecture is true if we restrict ourselves to
some extra conditions. We use linear algebraic and probabilistic methods, which

makes our work accessible to a large audience of mathematicians.

Key Words: Nottingham group, pro-p groups, random generation.
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On the Mahler expansions of some p-adic trigonometric functions

Hamza MENKEN?, Suna CICEK?2
1 Mersin University, Mathematics Department, Mersin, Turkey, hmenken@mersin.edu.tr
2 Mersin University, Graduate School of Natural and Applied Sciences, Mersin, Turkey
sunacicek459@gmail.com

ABSTRACT

Let p be a fixed prime number. Throughout this work by [ |, [ Jand [J | we

denote the ring of p-adic integers, the field of p-adic numbers and the completion of

the algebraic closure of [I |, respectively. We note that the field of p-adic numbers
[, is the completion of the field of rational numbers [J with respect to the p-adic
norm ||p which is non-archimedean [2,3].

As the real case, for every continuous function can be approximated by a
polynomial functions. But in p —adic case, the situation is more simple. In fact, for

every f € C(Z, — C,) can be written in the form of

(==

F@ =) a()

n=0

where [i) is the binomial coefficient (a polynomial of degree n) means that it is

defined by

(ijl, (xj: X(X=1)--- (x—n+1) (n>1)
0 n n!

for x€Z, and nell . This expansion is called the Mahler expansion of f. The

numbers a, are determined by formula

0}

a, =Z[—1]k(:)f(n— K), (n=012..)

k=0

and they are called the Mahler coefficients of f [1-3]

The Volkenborn of a function f:0J  —[J | is defined by the limit, if there exists

(see [1-5])
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The p-adic Bernoulli numbers are defined by the Volkenborn integral of x":

Bn:ijx(n:QLZp)
0

p

In this work, we consider some p-adic trigonometric functions. In the p-adic
context the elementary functions are generally defined by power series, but their
convergence regions are different from the real case. We note that a power series

f(x) :Zanx” with a, €[l ; converges if and only if
n=0

a,x"

—0,as n— w.
p

In the present work we obtain the Mahler expansions of some p-adic
trigonometric functions and we calculate their Mahler coefficients. In addition, we
obtain some results related to Volkenborn integrals and others p-adic integrals of
these functions and p-adic Bernoulli numbers. For example, the following results are
obtained for the p-adic hyperbolic function:

Theorem 1: Let p be an odd prime number, a € pZ, and

sinh(ax) = Z a, C:) (xEL,)
n=0
Then, the Mahler coefficients a,, have the form of
1(expa— 1)*". [(expa)™ — 1]
Ban =35 (expa)*™

_ 1 (expa— 1)1 [(expa)™ Tt +1]

g = 5
In+l 2 [expcx]‘”“

Theorem 2: The Mahler coefficients a,, of sinh(ax) are given as

=, gimtt
Qo = Z mam,n
n—rm
where the numbers a,, ,, are the Stirling number of the second kind.
Theorem 3. Let x€Z,, ac Evex+0 . Then, the Volkenborn integral of

sinh(ax) is
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fsinh(ax]dx - —g

1=l

o

Similar results are discussed for other p-adic trigonometric functions.

Key Words: p-adic number, p-adic trigonometric functions, Mahler base, Mahler
coefficient, Volkenborn integral, p-adic Bernoulli numbers.

MSC : 11S80, 11E95.

*:This study was supported by the Research Fund of Mersin University in Turkey with Project
Number: 2018-3-TP2-3055.

REFERENCES

[1] K. Mahler, An interpolation series for continuous functions of a p-adic variable, J. Reine
Angew. Math.199 23-34, 1958.

[2] A. M. Robert, A course in p-adic analysis, Graduate Texts in Mathematics, 198. Springer-
Verlag, New York, 2000.

[3] W.H. Schikhof, Ultrametric calculus. An introduction to p-adic analysis.Cambridge Studies in
Advanced Mathematics, 4. Cambridge University Press, Cambridge, 1984.

[4] A. Volkenborn, Ein p-adisches Integral und seine Anwendungen |. (German) Manuscripta
Math. 7, 341-373, 1972.

[5] A. Volkenborn, Ein p-adisches Integral und seine Anwendungen Il. (German) Manuscripta
Math., 12, 17-46, 1974.

ISBN: 978-605-184-176-2 47


https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=j_reine_angew_math
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=j_reine_angew_math
https://mathscinet.ams.org/mathscinet/search/author.html?mrauthid=148870
https://mathscinet.ams.org/mathscinet/search/series.html?id=378
https://mathscinet.ams.org/mathscinet/search/series.html?id=1596
https://mathscinet.ams.org/mathscinet/search/series.html?id=1596
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=manuscripta_math
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=manuscripta_math
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=manuscripta_math
https://mathscinet.ams.org/mathscinet/search/journaldoc.html?journalKey=manuscripta_math

International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

MATEMAﬁdeERI
Mathematics in Konya, Land of Tolerance

A study on a graph product over algebraic graph structure

Sedat PAK !, Nihat AKGUNES 2
1,2 Necmettin Erbakan University, Faculty of Science, Department of Mathematics and Computer
Science, Konya, Turkiye
spak@erbakan.edu.tr, nakgunes@erbakan.edu.tr

ABSTRACT

Algebra and algebraic structures are very important for graph theory. Each
commutative ring R can be described by means of a simple graph I'(R). There are
many studies in the literature about zero-divisor graphs (Beck 1998, Anderson and
Badawi, 2002, DeMeyer and DeMeyer 2005).

Also graph products are very important for graph theory. There are many
papers in the literature about graph products. (Klavzar and Hong-Gwa, 2002)

In 1988, Beck introduced the notion of the zero-divisor graph I'(R) of a
commutative ring R. Let R be a commutative ring with identity, and let Z(R) be the set
of its zero-divisors. Then the zero-divisor graph I'(R) is actually an (undirected) graph
with vertices x, y € Z(R)*x= Z(R}{0} such that x and y are adjacent if and only if
xy = 0. (Beck, 1988). After Beck’s paper, zero-divisor graphs over commutative and
non-commutative rings have been studied largely in terms of all graph parameters
and properties (Akgunes and Togan, 2012).

Recently ( Das et al. 2013), the graph (Sw) is defined by changing the
adjacement rule of vertices and not destroying the main idea. Detailed, the authors
considered a finite multiplicative monogenic semigroup with zero as the set

Sm = {0,X,%2,x3,-++,xn}.
Then, by following the definition given in (DeMeyer and DeMeyer, 2005), it has been
obtained an undirected (zero-divisor) graph I'(Suw) associated to Sw as in the
following. The vertices of the graph are labeled by the nonzero zero-divisors (in other
words, all nonzero element) of Sw, and any two distinct vertices x' and xi, where
(1<i,j<n) are connected by an edge in case x.xl = 0 with the rule x'.x/ = x"* =0 if and
only if i+j=n+1.

It is known that studying the extension of graphs is also an important tool,
since there are so many applications in sicences. With this idea, it is defined

thedisjunctive product G,V G, of any two simple graphs G; and G, which has the
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vertex set V(G,)xV(G,) such that any two vertices u=(uq,u;) and v=(vq,Vv,) are
connected to by an edge either u;v,€E(G,) or u,v,€E(G,) (see, for instance Klavzar
and Hong-Gwa, 2002)

In this study, by considering monogenic semigroup graphs and disjunctive
product, it will be investigated some special parameters and some special graph

numbers. The obtained results are supported by special examples.

Key Words: Algebraic graph, graph product, graph numbers.
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ABSTRACT

This study endeavours to apply the package frontier analyst® (FA) with well-
known data envelopment analysis (DEA) model to evaluate the efficiency of lighting
bulb systems. This Frontier Analyst® actually designed to examine the performance
(relative efficiency) of Decision-Making Units (DMUs). DEA is a non-parametric
method that produces a relative ratio of weighted outputs to inputs for many and
varied entities (DMUs). Paper's DMUs are the lighting bulbs.; Incandescent light
bulbs, Light Emitting Diodes bulbs (LED) and Compact Fluorescent light bulbs (CFL).
A constant return to scale (CRS) model that called Charnes, Cooper, and Rhodes
(CCR) DEA model uses in this paper assumes that the output changes in proportion
to the inputs. CCR-DEA model is used to sort bulbs depending on their efficiency with
respect to their annual operating cost, kilowatts of electricity, cost per bulb, life span,
light output, and carbon dioxide emissions per year. The analysis results show that,
while the efficiency indexes obtained from this method (FA_DEA) provides useful
measures of lighting systems’ efficiency, they are significantly different. The final
result of Frontier Analyst using CCR-DEA method shows that two bulbs out of three
have unity (1) and classified as efficient DMUs (LED and CFL), .and the inefficient
DMU is the Incandescent bulb which is the ancient type of lighting bulbs.

Key Words: Data envelopment analysis, efficiency, lighting bulbs, frontier analyst.
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ABSTRACT

Let X be a real Banach space and X' its dual. The unit sphere of X is denoted
by Sx.

The space X is said to be compactly locally uniformly rotund (in short, CLUR) if
(xn) has a convergent subsequence whenever x, xn € Sxand [|xn+x|| — 2.

It is clear from the definitions that X is locally uniformly rotund (LUR) if and only
if it is CLUR and strictly convex [3,5]. Since the concept of weakly LUR is well studied
in literature [1,2], it is natural to introduce the concept of weakly CLUR as a
generalization of CLUR and weakly LUR. The following definition, which is used by
some authors, was introduced by Vlasov [5].

The space X is said to be WCLR if (xn) has a weakly convergent subsequence
whenever x, xn € Sxand || xn+x| — 2.

It is clear that every reflexive Banach space is WCLR. However, a space which
is strictly convex and reflexive need not be weakly LUR [4]. Therefore, WCLR and
weakly LUR are not the same in strictly convex spaces unlike CLUR which coincides
with LUR in strictly convex spaces. In this paper, we modify the definition of WCLR
and introduce the notion of weakly CLUR as a generalization of weakly LUR to non-
strictly convex spaces. The geometric and approximation theoretic characterizations
of weakly CLUR presented in this paper indicate that the notion of weakly CLUR

introduced in this paper is a natural generalization of CLUR and weakly LUR.

Key Words: Locally uniformly convex, Kadec-Klee property, Approximatively weakly
compact.
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ABSTRACT

This study is based on approximation theory and the aim of the approach theory
is to write a function that is difficult to study in terms of another more useful function.
By this way, we can study more easily with this function.

It is well known the importance of Bernstein polynomials in the approximation
theory. After the Korovkin theorem the importance of Bernstein polynomials
increased much more. Many generalizations and modifications made in addition
studied in statistical convergence, generalizations are made in g-analysis and (p, q) -
analysis.

Cilo in 2012, in her master's thesis studied the following operator:

cn(f;x)=in§n;(nj(1+ X) (L= x)"* f (25 1), “1<x<1.
2" =\ k n
We defined operator G,(x) as a generalization of C (f;x)like Bernstein and

Schurer operators on the interval [—1,1].

Gu(fix) = 2 T FE - D () A+ 1) (A - )™ F LEN

A+l
-

Bernstein polynomials is defined as
B, (fix) = Zioo FO)(Px (1 -0, x€[01]
and f € C[0,1], on interval [0,c0). S,, : C[0,0) — C[0, ). Schurer operator is defined
as
—nx oo (ne)® _ &
Sn(f:x:]ze Ekzqu(;j

In this study, firstly we defined Bernstein and Schurer operators and we

examined the some approximation properties of the operator G, (x), which define as

a generalization of the Bernstein — Schurer operators using Korovkin theorem and

then we provided the conditions of Korovkin's theorem on operator G, (x) in addition
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we showed the linearity and positivity of operator G,(f) and then we estimate rate of

approximation of operator G, (x) by modulus of continuity.

Key Words: Bernstein operator, modulus of continuty, Korovkin theorem.
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ABSTRACT

The Fibonacci sequence was initiated in the book Liber Abaci of Fibonacci. The
sequence had been described earlier as Virahanka numbers in Indian mathematics.
In Liber Abaci, the sequence starts with 1, nowadays the sequence begins either with
fo=0 or with f;=1. The numbers in the bottom row are called Fibonacci numbers, and
the number sequence (1,1,2,3,5,8,13,21,34,55,89,144,...) is the Fibonacci sequence
(Koshy 2001).

The Fibonacci sequence was firstly used in the theory of sequence spaces by
(Kara and Basarir 2012). The definition of statistical convergence with Fibonacci
sequence was given by (Kirisci 2016).

Following the introduction of fuzzy set theory by (Zadeh 1965), there has been
extensive research to find applications and fuzzy analogues of the classical theories.
Fuzzy logic has become an important area of research in various branches of
mathematics such as metric and topological spaces, theory of functions and
approximation theory. Fuzzy set theory has also found applications for modeling
uncertainty and vagueness in various fields of science and engineering, such as
computer programming, nonlinear dynamical systems, population dynamics, control
of chaos, and quantum physics.

As a generalization of fuzzy sets, the concept of intuitionistic fuzzy sets was
introduced by (Atanassov 1986), it has been extensively used in decision-making
problems and in E-infinity theory of high-energy physics. The concept of an
intuitionistic fuzzy metric space (IFNS for short) was introduced by (Park 2004).
(Karakus 2008) defined statistical convergence in intuitionistic fuzzy normed space
and (Mursaleen and Mohiuddine 2009) investigated statistical convergence of double

sequences in IFNS. Kumar and Kumar gave the notion of ideal convergence of
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sequences in IFNS. Mursaleen et. al. studied on the ideal convergence of double
sequences IFNS.

(Kirisci 2019), studied the concept of Fibonacci statistical convergence on IFNS.
He defined the Fibonacci statistically Cauchy sequences with respect to an
intuitionisitic fuzzy normed space and introduced the Fibonacci statistical
completenes with respect to an intuitionisitic fuzzy normed space. (Kisi and Debnath
2019) investigated Fibonacci ideal convergence on IFNS.

The aim of this article is to introduce and study the notion of Fibonacci ideal-
convergence of double sequences on intuitionistic fuzzy normed linear space. We
define the Fibonacci ideal Cauchy double sequences with respect to an intuitionistic
fuzzy normed linear space and introduce the Fibonacci ideal completenes of double

sequences with respect to an intuitionistic fuzzy normed linear space.

Key Words: Fibonacci I-convergence, Fibonacci [-Cauchy sequence, double
sequences, intuitionistic fuzzy normed linear space
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ABSTRACT

The concept of statistical convergence was first introduced by (Fast 1951). The
first study on double sequences was examined by (Bromwich 1965). The statistical
and Cauchy convergence for double sequences were examined by (Mursaleen and
Edely 2003) in recent years.

The deferred Cesaro mean of sequences of real numbers was introduced by
(Agnew 1932). The concepts of deferred density and deferred statistical convergence
for real sequences were given by (Kucikaslan and Yiimaztirk 2016).

In (Dagadur and Sezgek 2016), the authors investigated deferred Cesaro mean
and deferred statistical convergence for double sequences by using deferred double
natural density of the subset of natural numbers and give some certain results for
deferred Cesaro mean of double sequences and obtained some important results.

As a generalization of fuzzy sets, the concept of intuitionistic fuzzy sets was
introduced by (Atanassov 1986), it has been extensively used in decision-making
problems and in E-infinity theory of high-energy physics. The concept of an
intuitionistic fuzzy metric space (IFNS for short) was introduced by (Park 2004).
Karakus defined statistical convergence in intuitionistic fuzzy normed space and
Mursaleen and Mohiuddine investigated statistical convergence of double sequences
in IFNS.

In this study, the intuitionistic fuzzy deferred statistical convergence of double
sequences in the intuitionistic fuzzy normed space is defined by considering deferred
density given in (Kugukaslan and M. Yiimaztirk 2016).

Besides the main properties of this new method, it is compared with intuitionistic
fuzzy statistical convergence of double sequences and itself under different
restrictions on the method. Some special cases of the obtained results are coincided

with known results in literature.
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ABSTRACT

As it is well known that if Lipschitz conditions are applied on a function f(x), then
these conditions greatly affect the absolute convergence of the Fourier series and
behaviour of Fgf Fourier Bessel transforms of f. In general, if f(x) belongs to a certain
function class, then the Lipschitz conditions have bearing as to the dual space to which
the Fourier coefficients and Fourier Bessel transforms of f(x) belong. Younis [8]
worked the same phenomena for the wider Dini Lipschitz class for some classes of
functions. Daher, El Quadih, Daher and EIl Hamma proved an analog Younis [8,
Theorem 2.5] in for the Fourier Bessel transform for functions satisfies the Fourier
Bessel Dini Lipschitz condition in the Lebesgue space L% , [3]. El Hamma and Daher
obtain a generalized of Titchmarsh’s theorem for the Bessel transform in the space
Ly« (R}) [2]. In this study, using a generalized shift operator, defined by Levitan [6],

a2 i 0. , -
generated by Bessel operator B; =ﬁ+§g' i=1,...,n, we generalize Younis’s
i i i

theorem [8, Theorem 2.5] in for the Fourier Bessel transform for functions satisfies the
Fourier Bessel Dini Lipschitz condition in the Lebesgue space L, (R}). In this study,
we also obtain an analogy of one classical Titchmarsh’s theorem on description of the
image under the Fourier transform of a class of functions satisfying the (y, p)-Bessel

Lipschitz condition in Ly, (R}).

Key Words: Bessel generalized translation, Bessel operator, Fourier-Bessel
transform.

Mathematics Subject Classification: 42B10.
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A note on a Banach algebra
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ABSTRACT

The first appearance of amalgam spaces can be traced to Norbert Wiener in his
development of the theory of generalized harmonic analysis. Wiener amalgam spaces
are a class of spaces of functions or distributions defined by a norm which amalgamates
a local criterion for membership in the space with a global criterion. The amalgam of Lp
and Ig on the real line is the space consisting of functions which are locally in Lp and
have Ig behaviour at infinity. Wiener studied several special cases of amalgam spaces.
Time-frequency analysis is a modern branch of harmonic analysis. It has many
applications in signal analysis and wireless communication. Time-frequency analysis is a
form of local Fourier analysis that treats time and frequency simultaneously. Inspired by
this idea, modulation and Wiener amalgam spaces have been introduced and used to
measure the time-frequency concentration of a function or a tempered distribution.
During the last ten years, these two function spaces have not only become useful
function spaces for time-frequency analysis, they have also been employed to study
boundedness properties of pseudo-differential operators, Fourier multipliers, Fourier
integral operators, and well-posedness of solutions to PDEs. In this study we recall the
classical amalgam space on IR. We will also show that the amalgam space is a Segal

algebra using the Hardy-Littlewood maximal operator.

Key Words: Amalgam space, Hardy-Littlewood maximal operator, Segal algebra.
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ABSTRACT

There exists an extensive literature on the iterative fixed points for various
classes of mappings which includes applications in convex optimization, differential
inclusions, fractals, discontinuous differential equations, optimal control, computing
homology of maps, computer assisted proofs in dynamics, digital imaging and
economics. In recent years, different iterative processes have been used to
approximate the fixed points of multivalued mappings. Here, it can be mentioned that
approximating the common fixed points has its own importance as it has a direct link
with the minimization problem. Several researchers investigated the problem of
image recovery by convex combinations of non-expansive retractions in a uniformly
convex Banach space. This problem has been investigated by many authors via
several iteration schemes in linear spaces.

The aim of present paper is to introduce a new iterative process involving a
finite family of multivalued non-expansive mappings in CAT(0) spaces. We prove
some A-convergence and strong convergence theorems for the proposed scheme
with and without end point conditions. The newly defined iteration scheme is also
utilized to an application in image recovery problem. In process, our results
generalize and extend the corresponding results of Uddin et al., Abbas et al.,
Eslamian and Abkar, Bunyawat and Suantai, Khan, Khan and Fukhar-ud-din and

Fukhar-ud-din and Khan and references cited therein.
Key Words: CAT(0) space, Fixed point, A-convergence, Opial's property and Image
recovery problem.

MSC: 47, 54.
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On g- Meyer-Konig and Zeller operators
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ABSTRACT

Korovkin type theorems play a central role in approximation theory. After,
Gadjiev and Orhan proved a Korovkin type theorem for sequences of linear positive
via statistical convergence, many reseachers have investigated Korovkin type
theorems with various motivations considering some summability methods [2].

Now, let us recall Abel method which is defined by power series. Let x = (x;) be
a real sequence. If the series

Y,
=0

is convergent for any y € (0,1) and

lim (1 — ijx v,=a
y=1"

then x is said to be Abel convergent to real number a [1]. Korovkin type
approximation theorem via Abel convergence proved in [4].
Trif [3] defined the g- generalization of the Meyer-Konig and Zeller operators as

ﬂtl_q ")Z (n+k]) " TFxx osx<a

f[l), x=1
For all f € c[0,1],x € [0,1],9 € (0,1]. In order to study Korovkin type approximation

properties, the author obtained the moments of these operatos in the following

M7I(1;x) =1,
M2(t;x) = x,
x* = MI(t%x) ‘-“i—-I-;r

In this talk, we consider g-Meyer-Konig and Zeller operators and mention about some
approximation properties of these operators. Moreover, taking into account the Abel

convergence, We give some approximation results. We also compute rate of the Abel
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convergence for these operators. Finally, we show that the results obtained in this

work is stronger than some previous results.

Key Words: qg-Meyer-Konig-Zeller operators, Abel convergence, rate of
convergence.
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Vector-valued weighted Sobolev spaces with variable exponent
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ABSTRACT

Spaces of weakly differentiable functions, so called Sobolev spaces, play an
important role in modern Analysis. Since their discovery by Sergei Sobolev in the
1930's they have become the base for the study of many subjects such as patrtial
differentiable equations and calculus of variations. Vector-valued Lebesgue and
Sobolev spaces are now widely used in analysis, abstract evolution equations and in
the theory of integral operators. Also, the use of theory of vector-valued Sobolev
spaces can be applied for solutions of some elliptic partial differential equations, new
embedding results for weighted Sobolev spaces. The variable exponent Lebesgue
space and Sobolev space were introduced by Kovacik and Rakosnik in 1991. Since
1991, variable exponent Lebesgue, Sobolev, Besov, Triebel-Lizorkin, Lorentz,
amalgam and Morrey spaces, have attracted many attentions. Vector-valued variable
exponent Bochner-Lebesgue spaces defined by Cheng and Xu in 2013. They proved
dual space, the reflexivity, uniformly convexity and uniformly smoothness of this
space. Furthermore, they gave some properties of the Banach valued Bochner-
Sobolev spaces with variable exponent. In this study, we focus on vector-valued
weighted variable exponent Lebesgue and Sobolev spaces, and discuss some basic
properties, such as completeness, separable, reflexive and uniformly convex. Our
aim is to introduce the vector-valued weighted variable exponent Lebesgue spaces.
We discuss two different type of Holder inequalities in this spaces. We will also show
that every elements of vector-valued weighted variable exponent Lebesgue spaces
are locally integrable. Hence we can define vector-valued weighted variable
exponent Sobolev spaces. Finally under some conditions we will investigate some

basic properties of vector-valued weighted variable exponent Sobolev spaces.

Key Words: Vector-valued variable exponent Lebesgue and Sobolev spaces, Holder
inequality, Radon-Nikodym property.
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ABSTRACT

A growing interest on the problems of non-smooth optimization is due to many
applications in engineering, finance, medical and other sciences. They have been
transformed into well-known optimization problems such as regularization,
eigenvalue, min-max, min-sum-min problems [1,2,3]. One of the important
approaches to solve these problems is smoothing techniques. The main idea of these
studies is based on approximating the non-smooth objective function by smooth
functions. After the approximation process the differentiation based methods are
used to minimize the smoothed function.

Two important classes of smoothing techniques become prominent. The first
one is called as local smoothing which is depend on constructing smooth
approximation to the original function in a suitable neighbourhood of the kink points.
The second one is called global smoothing and it depends on approximating the
original function on whole domain by using some specially designed smooth
functions [4]. The hyperbolic smoothing approach is one of important one among the
global smoothing techniques [5].

In this study, we investigate the generalization of the hyperbolic smoothing
techniques for some sub-classes of non-Lipschitz functions. We present some useful
properties of this smoothing technique on very well-known optimization problems.
The effectiveness of the new technique is illustrated on the example. Finally, we

apply the hyperbolic smoothing technique in solving some regularization problems.

Key Words: Nonsmooth optimization, non-Lipschtiz functions, hyperbolic smoothing.
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ABSTRACT

By w, we denote the family of all real(or complex) valued sequences. w is a
vector space under point-wise addition and scalar multiplication. Every vector
subspace of w is called a sequence space. We use the notations of f, f, and fs for
the space of all almost convergent sequences, almost null sequences and almost
convergent series, respectively.

A Banach sequence space X is called a BK-space provided each of the maps
pn: X — C defined by p,,(x) = x,, is continuous for all n € N.

Let A = (a,,) be an infinite matrix of complex numbers, X and Y be two arbitrary
sequence spaces and x = (x;) € w, then the A-transform of x is defined by (4x), =
Y=o kX @nd is assumed to be convergent for all n € N. The domain of A is defined
by X, ={x = (xx) e w: Ax € X} and the class of all matrices such that X c Y, is
denoted by (X:Y).

Given a normed space (X,]| . llx), a sequence b = (by) is called a Schauder
basis for X if for all x € X there exists a unique sequence of scalars a = (a;) such

that lim ||x — (ayb; + ayb, + -+ ayby) ||x = 0.
n—o0o

In this work, we construct the sequence spaces f(Q(r,s,t,u)), fo(Q(r,s, t,u))
and fs(Q(r,s,t,u)) by using the domain of quadruple band matrix Q = Q(r, s, t,u),
which generalizes the matrices A3, B(r,s,t), A%, B(r,s) and A, where A3, B(r,s,t), A?,
B(r,s) and A are called third order difference, triple band, second order difference,
double band and difference matrix, respectively. Moreover, we show that these
spaces are BK-spaces and are linearly isomorphic to the sequence spaces f, f, and
f's, respectively. Also, we give the Schauder basis and -, y-duals of those spaces.

Lastly, we determine some matrix classes related to those spaces.
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ABSTRACT

Let N be the set of all natural numbers and K c N. Let K,, = {k < n:k € K}. The

natural density of K is defined by
1
6(K) = lim — |K,,|
n-<n
if the limit exists, where the vertical bars indicate the number of elements in the
enclosed set. Then, the sequence x = (x;) is said to be statistically convergent to a

number L if for every € > 0, the set K, := {keN: |x;, — L| = £} has natural density zero,

i.e.foreach € >0
1
lim—|[{k<n:|x,— Ll =¢}|=0
n-o~n

(Fast 1951, Steinhaus 1951).

Over years, statistical convergence has become an area of active research and
has been discussed in the theory of Fourier analysis, ergodic theory, number theory
and approximation theory. Later on, Fridy and Orhan (1993) introduced the concept
of lacunary statistical convergence as follows:

Let 6 = (k,) is called a lacunary sequence if 8 be the sequence of positive
integers such that k=0, 0<k,<k,y; and h. =k, —k,_; > as r - «. The

ke

intervals determined by 6 are denoted by I. = (k,_1,k-]. The ratio will be

r—1
denoted by g,. A sequence x = (x;) is said to be lacunary statistically convergent to

a number « if for every € > 0,
1
lim — [{kel: |x;, —al = €}| =0
r—= h,

(Fridy and Orhan 1993).
The concept of weighted statistical convergence was first introduced by
Karakaya and Chishti (2009). After that, a modified version was given by Mursaleen

et all (Mursaleen,Karakaya, Ertirk and Gursoy 2012).
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Let (px) be a sequence of nonnegative numbers such that p, > 0 and B, = p, +
P2+ -+ p, = as n—- . A sequence x = (x;) is said to be weighted statistical

convergent to the number A if for every € > 0,
1
lim — |{keP:pilxx — Al =€} =0
n-w P,

(Mursaleen,Karakaya, Ertirk and Gursoy 2012). Recently, Ghosal (2004) modified

this notion by adding the condition lirrllcinfpk > 0 for well defined.

Basarir and Konca have been defined a new concept of statistical convergence
which is called weighted lacunary statistical convergence and obtained its
relationship with the weighted statistical convergence and lacunary statistical
convergence (Basarir and Konca 2014).

In this study, using the concept of weighted lacunary statistical convergence, a
Korovkin type approximation theorem is proved. We ,show that our Korovkin type
approximation theorem is stronger than its classical version. Moreover, the rate of
weighted lacunary statistical convergence for operators in terms of modulus of

continuity is computed.

Key Words: Weighted statistical convergence, lacunary statistical convergence,
weighted lacunary statistical convergence, Korovkin type approximation theorem.
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ABSTRACT

Sturm-Liouville problems arise in modeling many processes appearing in
different branches of natural science. In recent years there have been growing
interest of new type Sturm-Liouville problems consisting of many-interval Sturm-
Liouville equation under supplementary transmission conditions at the interior points
of interaction. Such type of Sturm-Liouville problems arise after an application of the
method of separation of variables to the varied assortment of physical problems,
such as heat and mass transfer problems, diffractions problems, vibrating string
problems when the string loaded additionally with point masses, the interaction of
atomic particles, electrodynamics of complex medium, aerodynamics, eart's free
oscillations and etc.

It is well-known that the Sampling theory is the main mathematical technique
in communication engineering and information theory. In the recent years this theory
find many applications in many branches of physics and engineering, such as signal
analysis, meteorology, radar, medical imaging and etc. Moreover, this theory can be
applied to any problems, where the solution need to be reconscructed from the
values of the solution or their derivatives at certain sampled points.

Nowadays the Shannon’s Sampling Theory has received considerable
attention in the Sturm-Liouville theory. In the simple case when the Wiess-Kramer
sampling theorem arises from a regular Sturm-Liouville eigenvalue problem, the
corresponding sampling series is the Lagrange type interpolation series. The present
work concerned with some spectral aspects of new type discontinuous Sturm-

Liouville problems by using the sampling method. Particularly, we prove sampling
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theorem for integral transforms whose kernel is the Green’s function of the problem

under consideration.
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ABSTRACT

The finite difference approximations for unknown function and its derivatives are
one of the simplest and of the oldest methods to solve differential equations. It was
already known by L. Euler (1707-1783) ca. 1768, in ordinary differential equations
and was probably extended to partial differentialequations by C. Runge (1856-1927)
ca. 1908. The advent of finite difference method in numerical applications began in
the early 1950s and their development was stimulated by the emergence of
computers that offered a convenient framework for dealing with many problems
appearing in physics, engineering and other branches of natural science.

Despite of their importance, little attention has been given to develop some
efficient numerical technique of solving discontinuous initial and boundary value
problems. In principle, the finite difference method and other related methods cannot
be applied directly to solve the discontinuous problems.

This study is concerned with the discontinuous boundary value problems
consisting of a second-order differential equation of the type
-y"+ p(x)y=0, xe[-1,0) U (0,1] with separate boundary conditions and supplementary
transmission conditions of the type y(-0)=«a y(+0) and y'(-0)=£y'(+0). Using the
finite difference method we solve some second order initial and boundary value
problems with discontinuties.

A generalization of the finite difference method to discontinuous problem is

discussed. The optained result is illustrated with a numerical example.

Key Words: Sturm-Liouville problems, transmission conditions, finite difference
method.
MSC : 08, 65, 68.
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ABSTRACT

Many problem of physics and engineering are modelled by boundary value
problems for ordinary or partial differential equations. Usually, it is impossible to find
the exact solution of the boundary value problems, so we have to apply various
numerical methods.

There are different numerical methods (for example, the Explicit Euler method,
the Runge-Kutta method, the Improved Euler method, Finite difference method and
finite element method) for determining the approximate solutions of initial and
boundary-value problems. One of them is the finite difference method, which is the
simplest scheme. This method can be applied to higher of ordinary differential
equations, provided it is possible to write an explicit expression for the highest order
derivative and the system has a complete set of initial conditions.

In this study, we are interested in the finite difference method for new type
boundary value problems. We describe the numerical solutions of some two-point
boundary value problems by using finite difference method. This method are based
upon the approximations that allow to replace the differential equations by algebraic
system of equations and the unknowns solutions are related to grid points. In this
article, we have presented a finite difference method for solving second order
boundary value problems for ordinary differential equations with an internal

singularity. This method tested on several model problems for the numerical solution.

Key Words: Boundary-value problems, boundary conditions, finite difference
method.
MSC : 08, 65, 68.
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ABSTRACT

In optimization theory, convex analysis occupies a special place. Especially, for
the last several decades, a lot of research has been devoted to issues of the theory
of convexity (e.g. see [1] - [5] and references therein).

It is also known that in the convex analysis a very important place is occupied
by the integral inequality of Hermite - Hadamard (see [6]).

For this reason, almost all studies are devoted to obtaining upper bounds for
this inequality. Today in the literature there are a large number of classes of convex
functions that are built on the basis of the classical convexity of a function. One of
these classes is the Godunova-Levin function ([7]).

In this paper, we obtain new inequalities of Hermite — Hadamard type,
associated with fractional integrals ([8]) for functions whose second derivatives,
which are Godunov — Levin functions. These inequalities are obtained with the help
of the Holder and the power mean inequality.

The presented results were obtained on the basis of the lemma formulated by
B. Bayraktar in work [6]:

Lemma. Let f:1 € R - R be a twice differentiable mapping on I". If f” € L[a,b],

where a,b € I, then for all a > 1 the following equality holds:

f@) +f(b) T(a+1) _(b—a)?
2 _Z(b—a)a—1XU_T(I1+Iz)
Where
a+1. N - .
U = - [I5:£00) + JE-F@)] — [570) + I (@),

I = f (1 - 0% (ta + (1 — Ob)dt and I, = f (1 - 0% (bt 4+ (1 - Da)de
0 0
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ABSTRACT

Sturm-Liouville type boundary value problems arise a result of using the
Fourier's method of separation of variables to solve the classical partial differential
equations of mathematical physics, such as the Laplace’s equation, the heat
equation and the wave equation. A large class of physical problems require the
investigation of the Sturm-Liouville type problems with the eigen parameter in the
boundary conditions. Also, many physical processes, such as the vibration of loaded
strings, the interaction of atomic particles, electrodynamics of complex medium,
aerodynamics, polymer rheology or the earth’s free oscillations yields Sturm-Liouville
eigenvalue problems( see, for example, [1,2,3,7]). On the other hand, the Strum-
Liouville problems with transmission conditions (such conditions are known by
various names including transmission conditions, interface conditions, jump
conditions and discontinuous conditions) arise in problems of heat and mass transfer,
various physical transfer problems [4], radio science [6], and geophysics [5].

In this work we shall investigate some spectral properties of a regular Sturm-
Liouville problem on a finite interval with the transmission conditions at a point of
interaction. We prove that the set of eigenfunctions for the problem under

consideration forms a basis in the corresponding Hilbert space.

Key Words: Sturm-Liouville type boundary value problems, transmission conditions.

MSC : 08, 65, 68.

ISBN: 978- 605-184-176-2 85



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

REFERENCES
[1] Q. Kong, H. Wu and A. Zettl, Geometric aspects of Sturm-Liouville problems, Preprint.
[2] J.D. Pryce, Numerical solution of Sturm-Liouville Problems, Oxford University Press, 1993.

[3] M. Rotenberg, Theory and application of Sturmian functions. Adv. Atomic. and Mol. Phys.
6(1970).

[4] A. V. Likov, Yu. A. Mikhailov, The Theory of Heat and Mass Transfer, Translated from Russian
by I. Shechtman, Israel Program for Scientific Translations, Jerusalem, 1965.

[5] O. N. Litvinenko, V. I. Soshnikov, The Theory of Heteregenous Lines and their Applications in
Radio Engineering (in Russian), Radio, Moscow, 1964.

[6] F. R. Lapwood, T. Usami; Free Oscillations of the Earth, Cambridge University Press,
Cambridge, 1981.

[7]1 O. Sh Mukhtarov, H. Olgar, K. Aydemir, Resolvent Operator and Spectrum of New Type
Boundary Value Problems. Filomat, 29(7) (2015), 1671-1680.

ISBN: 978- 605-184-176-2 86



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 :EAI"I::\&A:TIK;ILER
Mathematics in Konya, Land of Tolerance :

Factorizations of Lipschitz p-compact operators

Ayseqiil KETEN
Necmettin Erbakan University, Faculty of Science, Department of Mathematics-Computer, Konya,
Turkiye, aketen@erbakan.edu.tr

ABSTRACT

Since Farmer and Johnson [1] introduced the notion of Lipschitz p-summing
operators and the notion of Lipschitz p-integral operators between metric spaces,
several works have appeared with the aim of extending different classes of linear
operators to the Lipschitz operator (see for instance [2-3]). Recently, Vargas et al. [4]
introduced the notion of Lipschitz compact (weakly compact, finite-rank,
approximable) operators from a pointed metric space into a Banach space. Also,
Vargas et al. [4] stated Lipschitz versions of Schauder type theorems on the (weak)
compactness of the adjoint of a (weakly) compact linear operators. Motivated by the
well-know Grothendieck's characterization of compact sets [5], Sinha and Karn [6]
introduced and studied p-compact sets and p-compact operators.

The p-compact sets and operators are also studied in the last years, not only in
the linear case but also in the non-linear case. Achour et al. [7] introduced different
notions of Lipschitz operators related with p-compact sets: the Lipschitz p-compact
operators, the Lipschitz free-p-compact operators, and the locally p-compact
Lipschitz operators.

The aim of this work is to obtain various factorizations of the Lipschitz p-
compact operators between pointed metric spaces and Banach spaces. To do so, it

will strongly be used the factorizations of p-compact linear operators.

Key Words: Lipschitz operators, Lipschitz p-compact operators, factorization.
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ABSTRACT

Singular parabolic Riesz and parabolic Bessel type potentials are defined as
negative fractional powers of the singular heat operators (% —A,) and (E + % —-A,),

respectively. Here, E is the identity operator and A, is the Laplace-Bessel singular

differential operator defined by

=92 20 9 o
A,= ) —+—=—,(v > 0isa fixed paremeter).
0x;  xp 0xy
k=1 K

More precisely, these potentials are defined in terms of the Fourier-Bessel transform
by
a
(HFf) (x,t) = (x> + i) 2f (%, 1), (D)
and
a
(HEO "(x,t) = A1+ |x|> + i) 2f " (x,0), (2)

where x € R? = {&|€ = (&1, ..., &1, &); & > 0} |x]? = x2 + -+ x2;t € (—,) and

the Fourier-Bessel transform

et = [ F0.0e ] aCnnidy
R

is acted with respect to the y-variable.

Here, x'y" = x1y1 + -+ + Xy_1Yn-1, dy = dy; ...dy, and J _1(s) is the normalized
2

Bessel function.
The singular parabolic potentials HY f and HZf, initially defined by (1) and (2),
can be represented as integral operators

1 ® a
HEF (x,6) = —r f f WO, DT f(x, Dy2dyds, (3)
R} Jo

rz)

and
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1

HEF () =
r2)

X o
j j 12 e W, (y, DT> f (x, Oy dydt. (4)
R% Jo
Here,

_n+2v ly?
W,(y,t) = c(n,v)(21)" 2 exp T ,(yeRY, T > 0)

is generalized Gauss-Weierstrass kernel, T”* is the generalized translation and
1 -1
c(n,v) = [(271)"22”_11"2(17 + E)] , (see [1,2,3]).

In this work we introduce the operators

P -a/B P -a/B
a __ 2 a __ 2
Hf, = (& + (=A,)P/ ) and Hg, = (E + 5% + (=A,)B/ ) ,(a, B > 0),

Which have the following integral representations:

1 ©a
Hiwf 08 =~ f ] o WP 4, DT (x, )y dydT,  (5)
r<_ R} Jo
5)
and
j_[a — 1 * %_1 —‘L'W(ﬁ) Ty,r Zvd d 6
ﬁ',vf (.X', t) a T e v (YfT) f(xr t)Yn yat. ( )
r(_ R% Jo
5)

Here, the kernel function Wv(ﬁ)(y, 7) is defined as inverse Fourier-Bessel transform of
the function exp(— t|y|?), i.e.

WPm,0) G =" (0<p < o).
It is clear that in case of f = 2 the integral operators (5) and (6) coincide with singular
parabolic Riesz and parabolic Bessel potentials (3) and (4).

In this work we investigate the properties of the operators (5) and (6) in the

framework of special weighted L,-spaces, defined as

Lo = FWf s = | [ OFCe0Paiodzdn e < o

Key Words: Laplace-Bessel differential operator, Fourier-Bessel transform, parabolic
potentials.
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ABSTRACT

The purpose of the present paper is to study certain estimates related to the

IP which a generalization of Riesz potential

generalized fractional integral operator
operator (see [4]). It is well known that the Riesz potential and the Calderon-
Zygmund operators play an important role in harmonic analysis (see [6]). Some
boundedness of classical operators of harmonic analysis in Morrey-type spaces was
proved in [1,4,5].

Wiener [7] looked for a way to describe the behavior of a function at the infinity.
The conditions he considered are related to appropriate weighted Lg spaces.
Beurling [3] extended this idea and defined a pair of dual Banach spaces. To be
precise, Aq is a Banach algebra with respect to the convolution, expressed as a
union of certain weighted Lebesgue Lq spaces; the dual Banach space is expressed
as the intersection of the corresponding weighted dual Lebesgue LQ' spaces.
Alvarez, Guzman-Partida and Lakey [2] in order to study the relationship between
central Bounded Mean Oscillation (BMO) spaces and Morrey spaces, they introduced
lamda-central bounded mean oscillation spaces and central Morrey spaces. Inspired
by this, we consider the boundedness of fractional integral operator with rough kernel
on generalized local Morrey spaces and give the central bounded mean oscillation
estimates for their commutators.

In this study, the Spanne type boundedness of the generalized fractional
VLMES (R™)

I

integral operators “# on the vanishing generalized local Morrey spaces

{xo}
VWLMPJ‘;

and vanishing weak generalized local Morrey spaces (R™) will be proved.

I

Also the Adams type boundedness of the operators “# on the vanishing generalized
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VWMp.o(R™) Wil be proved.
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ABSTRACT

Numerical characteristic ®(A) for Schur stability of the system of linear
difference equations with constant coefficients matrix A is suggested in [1]. The
algorithm with guaranteed accuracy for computing ®(A) one can find in [2]. There
exists different ways to write difference equations with constant coefficients as a
linear system. One of them uses a companion matrix ( see, for example ]2-4[). In the
presentation the authors give some examples which show that this way is not
optimal. The preferable systems are the systems with the symmetric matrices as
coefficients. It is well-known that computing of the eigenvalues of a symmetric matrix
is well-posed problem. The parameter ®o(A) in this case is depends on the
eigenvalues of A.

The question degree of delay of difference equations is not straightforward. So
sometimes the delay leads equation to a stable one. At the same time, the degree to
which the delay should be discussed is also the subject of discussion. It is proposed
to solve this problem using the numerical stability parameter o(A). All examples are
computed using the softwares “Discrete Cauchy Solver” [5] and “Matrix Vector

Calculator” [6].

Key Words: delay equations, schur stability, numerical characteristics.
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An inverse coefficient problem for a non-linear wave equation
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ABSTRACT

The non-linear wave equation is used to model many non-linear phenomena.
Inverse problems for non-linear wave equations provide an important value for
physical applications, but there are limited results in this area, [1, 2]. The inverse
problems associated with the recovery of the coefficient for non-linear hyperbolic
equations are also scarce ([3, 4]) and need more consideration for further studies.

In this talk, we consider an initial boundary value problem for a non-linear

wave equation
U, (X, t) = u, (X, t) +a(t)gu(xt)) + f(x,t),

with the initial conditions

U(%,0) = p(x),U, (x,0) =y (x),
and non-local boundary conditions

u(0,t)=0,u, (0,t) =u, (Lt),
in the domain (x,t)e {0<x<1,0<t< T} for some fixed T > 0.

Because of the presence of the non-linearityg(u), this problem for the

unknown function u(x,t) is over-specified for arbitrary functions f(x,t), g(u(x,t)),
o(x), and w(x). Thus there may exist no solutionu(x,t). In the case ofg(u) =u, this

equation is linear. The inverse coefficient/source problems for the linear hyperbolic
equation with different boundary conditions were satisfactorily studied in various
literature, see [5, 6, 7].

Our aim is to determine the time-dependent coefficient a(t) multiplying non-

linear term together with the wave displacement u(x,t) by using an additional

condition
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ulLt)=h(),0<t<T,
and prove the existence and unigueness theorem for small times. We also propose a
numerical scheme (finite difference method) to solve the inverse problem for non-
linear wave equation, and give test examples for sine, quadratic and cubic non-

linearity.

Key Words: Non-linear hyperbolic equation, inverse coefficient problem, finite
difference method.
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Oscillation of partial difference equations
compared with ordinary difference equations
Basak KARPUZ
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ABSTRACT

This is a survey talk in which we will be listing almost chronologically some of
the most important results on oscillation and nonoscillation of ordinary difference
equations of the form u(m + 1) —u(m) + Y-, pr(M)u(m — 1) = 0, where r is a
positive integer, p, are sequences of nonnegative reals and t, are nonnegative
integers, and partial difference equations of the form u(m+1,n) +u(m,n+1) —
u(m,n) + Y= pr(mn)u(m — 7, n — o) = 0, wherer is a positive integer, p, are
double sequences of nonnegative reals and 1,0, are nonnegative integers. In the
ordinary case, oscillation and nonoscillation results for equations with variable
coefficients cover the criterion for autonomous equations. However, in the case of
partial difference equations, oscillation and nonoscillation results for equations with
variable coefficients do no reduce to the criterion for equations with constant
coefficients. To fill this gap in the literature of partial difference equations, we will be
establishing some connections between the results for oscillation and nonoscillation
of ordinary difference equations and the results for oscillation and nonoscillation of
partial difference equations to introduce new ideas for improving some of the results
in the literature concerning the oscillation of partial difference equations with variable
coefficients. We will be also presenting some comparative numerical examples with
graphical demonstrations to illustrate the results in the literature and mention
strengths and weakness of the new results.

Key Words: Oscillation, Ordinary Difference Equations, Partial Difference Equations.
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On the Riesz basisness of root functions of discontinuous
boundary problem
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ABSTRACT

When studying specific classes of differential operators, it is often difficult to
derive exact asymptotic formulas for the eigenvalues and eigenfunctions. Using
these formulas, basisness of the root functions of the problems is proved. In [1, 2], it
has been established that the system of root functions of a

differential operator with strong regular boundary conditions forms Riesz basis in
L,(0,1).In [2,3] it is shown that the root functions of a boundary problem which is
generated by not strongly regular boundary conditions may not be form a basis in
L,(0,1).

In this paper, we consider the non-selfadjoint discontiunios Sturm

Liouville operator

I( )_ Il(y1)1 XE(—].,O)
P21 L0), xe©)

where
L(Y,)=Y, + a4 (X) Y,
,(Y,)=Y, +0,(X)Y,

where (@,(X)and Q,(X)are complex valued functions and continuous on
[-1,0],[0,1].

We are interested in the problem of the operator under the boundary conditions

Ul(y) = U1,—1(Y1) +U1,1(y2) = Y1(_1) - yl(l) =0
Uz(y) ::U2,_1(y1) +U2,1(y2) = y|1(_1) - ylz(l) =0
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and compatibility conditions

Vs(Y) ::V3,o(y1) +V3,0(Y2) =Y (_0) -V (+0) =0
V4(Y) ::V4,O(Y1) +V3,0(Y2) = yll(_o) - y|1(+0) =0

with periodic boundary condition and compatibility conditions.

Asymptotic formulas of eigenvalues and

DERNEGI

eigenfunctions

of the operator are obtained. Using these asymptotic formulas for eigenvalues

and eigenfunctions we prove the basisness of the root functions of the boundary

value problem. Different kind of boundary and compatible conditions of this problem

is also considered.

Key Words: Sturm Louville Problem, Riesz Basis, Discontinuous Boundary

Condition.
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boundary-value-transmission problem
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ABSTRACT

It is the theory behind Sturm-Liouville problems that, ultimately, justifies the
“separation of variables”’n method for these partial differential equation problems. For
Sturm-Liouville problems The Rayleigh quotient is the basis of an important
approximation method that is used in solid mechanics as well as in quantum
mechanics. Although any eigenvalue can be related to its eigenfunction by the
Rayleigh quotient, this quotient cannot be used to explicitly determine the eigenvalue
since eigenfunction is unknown. However, interesting and significant results can be
obtained from the Rayleigh quotient without solving the differential equation(i.e. even
in the case when the eigenfunction is not known). For example, it can be quite useful
in estimating the eigenvalue. It is the purpose of this paper to extend and generalize
such important spectral properties as Rayleigh quotient, eigenfunction expansion,
Parseval equality and Rayleigh-Ritz formula(minimization principle) for Sturm-
Liouville problems with interior singularities. In this paper we shall investigate certain
spectral problems arising in the theory of the convergence of the eigenfunction
expansion for one nonclassical eigenvalue problem. By modifying the Green’s
function method we shall extend and generalize such important spectral properties
Rayleigh quotient and Rayleigh-Ritz formula for the new type Sturm-Liouville

problems.
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ABSTRACT

Sturm-—Liouville type boundary-value problems arise in many engineering and
scientific disciplines as the mathematical modeling of systems and processes in the
fields of chemistry, aerodynamics, electrodynamics of complex medium or polymer
rheology. For example the vibration of a homogeneous loaded strings, the earth’s
free oscillations, the interaction of atomic particles, sound, surface waves, heat
transfer in a rod with heat capacity concentrated at the ends electromagnetic waves
and gravitational waves can be solved using the Sturmian theory. A large class of
physical problems require the investigation of the Sturm—Liouville type problems with
discontinuous. Examples are vibration problems under various loads such as a
vibrating string with a tip mass or heat conduction through a liquid solid interface. In
this study we shall investigate some properties of the eigenfunctions of one
discontinuous Sturm-Liouville Problems. We shall prove some preliminary results
related to the basic solutions, Green’s function, resolvent operator and
selfadjointness of the considered problem. Particularly we shall present a new
approach for constructing the Green’s functions which is not standard one generally
found in textbooks. The obtained results are implemented to the investigation of the
basis properties of the system of eigenfunctions in modified Hilbert spaces. Finally,
we shall show that the eigenfunction expansion series regarding the convergence

behaves in the same way as an ordinary Fourier series.
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Integral equation method for the modified Helmholtz equation with
generalized impedance boundary condition
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ABSTRACT

We present a numerical solution method to the interior boundary value problem
for the modified Helmholtz equation in two dimensions with a second order
impedance boundary condition, the so-called generalized impedance boundary
condition (GIBC). This problem arises in physics, chemistry and engineering science
such as heat conduction etc, [1]. GIBCs are used to model solids coated with a thin
layer of a penetrable material or corrugated surfaces and they are also used to
simplify the analytical solutions or to reduce the cost of numerical solutions for

problems involving complex structures. Mathematically, the problem reads as follows:
given a bounded simply connected domain D < R? with a smooth boundary éD, a
multiple of the convective heat transfer coefficient k* and positive differentiable
impedance functions A,z find a solution to the boundary value problem

Au—-k?u=0inD,

ou d du
Nk au=2L %) =g oneD.
v ( ds#ds] 9

Employing the indirect approach, the boundary value problem is reduced to the
boundary integral equation

I d d
K'+—-+k|A-——u—|S |¢=9g ondD
[ +2+ [ dsﬂdsj J¢ J

in terms of a single-layer operator S and its normal derivative operator K'.
Following the ideas for a hypersingular integral equation in scattering theory, [3], we
analyse properties of the integral operators in Sobolev spaces and prove the unique
solvability of the obtained boundary integral equation by employing the Riesz theory,
[3]. The integral equation is then solved by the collocation method with the integral
operators approximated by quadrature rules based on trigonometric interpolation.
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Extending the results of [2], we have shown that in the case of analytic

boundary and data g the numerical solution converges super-algebraically fast to the

exact solution. The feasibility of the method is exhibited by numerical examples.

The research was supported by TUBITAK under the grant 116F299.

Key Words: Integral equations method, modified Helmholtz equation, generalized
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The method of finding the square of the number with a known

number of squares
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ABSTRACT

With the presence of the mankind, in a lot of science branches, a lot of
theorems are set forth to enhance the development of science. Mathematics
constitutes the basics of the science branches used by the mankind such as applied
sciences, medicine, astronomy, philosophy, and etc. Mathematics is continuously
developed by the scientists which is an integral part of our daily life in all occasions
and finds its place in our daily life. One of the important subjects taking place in the
mathematical environment is the method of finding the squares of numbers. As the
digits of the numbers increase, finding the squares of the numbers become harder
and more time consuming. A lot of research is being done for determining the square
of numbers with more practical methods.

In this study, the theory of the method and its practical applications is explained
for finding the square of a number with the help of a number which we know the
square.

In our developed formula, A, B c, k being integers to show that if A>=k, then the
square of B (B?=?) has to be determined by A more practical method. For the cases
of B integer being greater than A integer (B>A) or smaller than A integer (B<A), the
mathematically established relation of the known integer helps to determine the
square of the unknown integer by our practical method.

As a result, a new method is gifted to the mathematical world besides the
known methods of finding integer squares. with the help of this method, the square of
an unknown integer is determined by the help of an integer whose square is known

very practically.
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The necessary public notary registration and approval for theorem approval has
been completed and the theorem has been gifted to the mathematical science

environment as a new theorem.

Key Words: Teaching methods, methods of finding squares
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Early warning signals of oxygen-plankton dynamics: mathematical

approach

Yadigar SEKERCI FIRAT
Departments of Mathematics, Arts and Science Faculty, Amasya University, 05189, Amasya/Turkey

yadigar.firat@amasya.edu.tr

ABSTRACT

Any significant decrease in the net oxygen production by phytoplankton is
likely to result in the depletion of atmospheric oxygen and in global mass mortality of
living beings due to more than half of the atmospheric oxygen is produced by marine
phytoplankton. The rate of oxygen production is known to depend on water
temperature and hence can be affected by global warming. In this work, it is
assumed that oxygen production varies with time under the effect of increasing
temperature. We address this ecological problem theoretically by a couple of
plankton-oxygen dynamics. A nonlinear mathematical model is considered to
investigate the effect of temperature on oxygen-plankton dynamics. The model is
analyzed both analytical and numerical techniques, focusing on the existence and
the nature of steady states of the system. From the analysis of the model, it has been
observed that as temperature level goes above the critical threshold of oxygen
production then the equilibrium density of plankton population decrease due to a
decrease in oxygen concentration. It is also shown that the system dynamics may
exhibit long-term sustainable dynamics that can still result in an ecological disaster,
i.e., oxygen depletion and plankton extinctions. But in this case, extinction happens

after a considerable period of time.

Key Words: Global warming, differential equation, extinction, oxygen depletion.
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ABSTRACT

Oxygen depletion in a water body is a severe ecological problem, often being
responsible for the extinction of marine fauna. Therefore, oxygen production by
marine phytoplankton photosynthesis is thought to hold the key to the underlying
structure of oxygen dynamics in the marine ecosystem. However, the oxygen
concentration is not only determined by primary production. Its’ concentration also
depends on its consumption such as biochemical reaction in the water body,
consumption by marine animals, water-air reaeration, etc. Plankton respiration is one
of the these factors that play an important role in water body oxygen concentration.
Therefore, in this talk, this issue is addressed theoretically by considering the
oxygen-phytoplankton-zooplankton model to make an insight into system dynamics
under the effect of changing environmental condition. A nonlinear mathematical
model is considered to investigate the effect of temperature on oxygen-plankton
dynamics with Holling Type Il respiration for the consumption of water oxygen
concentration. The model is analyzed both analytical and numerical calculations,
focusing on the existence and behavior of systems’ steady state. Moreover, it is
noticed from the simulation, oxygen depletion can arise if the temperature exceeds a
certain critical level. Interestingly, in a certain parameter range, our model shows the
formation of spatial patterns that are qualitatively the same to those observed in field

observations.

Key Words: Differential equation, oxygen consumption, respiration.
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ABSTRACT

Some of the problems of physics and mathematics include boundary
conditions, partial derivative by time. Examples of heat and mass transmission
problems, fixed two ends and vibration problems of the wire hanging on some
internal points, some wave and diffusion problems can be given as examples. In
some well-known works, it is investigated that spectral problems have spectral
parameters not only in differential equations but also in boundary
conditions.Therefore, boundary value problems which contain spectral parameters
are very important in theory and practice.

In Mathematics and its application a classical Sturm-Liouville Equation
named after the two Mathematicians Sturm (1803-1855) and Liouville (1809-1883),

on an interval |, is a real second order differential equation of the form:
Z(p(x) ) + (QE)+Ar(x)) ¥(x) = 0,

for all x in the interval. p, q, r are real valued functions of x, i is a parameter and the
interval | may be closed, open, semi finite or infinite. The function r is called weight
function. The Sturm-Liouville equation,

Z(Pp() L)+ (@) + A1)y (x)=0 on a<x<b
in which p(a) = p(b) , together with the boundary conditions

y(a) = y(b) and y'(a) = ¥'(b)

is called periodic Sturm-Liouville boundary value problem.

In this study, we examine a new singular eigenvalue problem, which consists

of the differential equation
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-v'+q(x)y =Ay on x€l[ac)U(cb]
together with periodic boundary at the end-points x = a, b given by
y(a) = ¥(b) and y'(a) = y'(b)
and the interface conditions at the points of singularity x=c given by
y(c+)=ay(c—) and y'(c+) =y’ (c—)
where q(x) is the continuous functions a, B are real number and A is the complex

eigenvalue parameter.

Key Words: Periodic Sturm-Liouville Problem, transmission conditions.
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New exact solutions of (3+1)-dimensional modified quantum
Zakharov-Kuznetsov equation
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ABSTRACT

In this work, Generalized Kudryashov method (GKM) has been used to obtain
exact solutions of (3+1)-dimensional modified quantum Zakharov-Kuznetsov (MQZK)
equation. Dark optical soliton solutions of this equation have been found by using this

method. Also, the graphical demonstrations clearly display strongness of this method.

Nonlinear partial differential equations (NLPDEs) are mostly utilized to clarify
great numbers of physical facts in the fields such as quantum field theory, biology,
hydrodynamics, meteorology, optical fibers.

Recently, many scientists have developed several methods to obtain exact
solutions of NLPDEs such as generalized (G'/G) method [1], Hirota bilinear method
[2], generalized simplest equation method [3], extended trial equation method [4],
and so on. In this study, GKM [5,6] will be implemented to reach exact solutions of
(3+1)-dimensional MQZK equation.

We submit (3+1)-dimensional modified QZK equation [7]

3
W, + pW W + qw

77

+ W, +sw,, =0, (1)
where p,q,r and s are real-valued constants. Here, the behaviour of the weakly
nonlinear ion acoustic waves in the structure of an uniform magnetic field is
controlled by the QZK equation [8].

In present work, we intend to find exact solutions of (3+1)-dimensional MQZK

equation. Thereinafter, we give basic facts of GKM. Lastly, as an application, we

obtain exact solutions of (3+1)-dimensional MQZK equation via GKM.
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ABSTRACT

In this paper, the modified exp(-%(c))-expansion function method (MEFM) has

been used to find exact solutions of (3+1)-dimensional modified quantum Zakharov-
Kuznetsov (MQZK) equation. Dark and dark-bright optical soliton solutions of the
(3+1)-dimensional MQZK equation have been obtained by using this method. Also,

the graphical simulations explicitly exhibit forcefulness of this method.

Nonlinear evolution equations (NLEES) are commonly utilized to interpret a lot
of physical events in the fields such as quantum field theory, biology, hydrodynamics,

meteorology, optical fibers.

Latterly, many researchers have established to obtain exact solutions of
NLEEs a lot of methods such as KP hierarchy reduction and Hirota bilinear method
[1], modified sub-equation extended method [2], trial equation method [3], Sine—
Gordon expansion method [4], the new extended direct algebraic method [5]. Herein,
MEFM [6] will be used to find new exact solutions of (3+1)-dimensional MQZK
equation.

We investigate (3+1)-dimensional MQZK equation [7],

S, + PS,S’ +0S,, +1S,, + /5, =0, (1)

zzz
where p,q,r, and /¢ are real-valued constants. Here, the behaviour of the weakly
nonlinear ion acoustic waves in the structure of an uniform magnetic field is
controlled by the QZK equation [8].

Herein, our aim is to get new exact solutions of (3+1)-dimensional MQZK
equation via proposed method. In Sec. 2, we explain methodology. In Sec. 3, we
perform proposed method to (3+1)-dimensional MQZK equation.
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Mathematical analysis of the spread of SIQR model with Caputo
fractional order derivative
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ABSTRACT

Fractional calculus is a very efficient way for researchers while studying real
world phenomena problems like astronomy, biology, physics also in the social
sciences e.g. education, history, sociology, life sciences . In recent years, fractional
order differential equations have become an important tool in mathematical
modelling. The most useful way to work on fractional modelling is considering models
as a generalization of the integer order version. The most commonly used definitions
are Riemann-Liouville and Caputo fractional derivative. The Riemann-Liouville
derivative is historically the first but there are some difficulties while applying it to real
life problems. In order to overcome these difficulties, the latter concept, fractional
order Caputo type derivative is defined. The main advantage of Caputo’s definition is
that the initial conditions for fractional differential equations with Caputo derivatives
take on the same form as for integer-order differential equations.

In this paper, we have investigated the basic theory of fractional differential
equations involving fractional derivatives. Some disease models which are an
important area in mathematical modelling are discussed [7]. But especially we are
interested in investigating the spread of fractional order SIQR model using the
concept of fractional operator of Caputo differentiations. After considered SIQR
model with Caputo type, disease free equilibrium and endemic equilibrium points are
computed. Also we have applied the next generation matrix method to calculated the
basic reproduction number RO. The stability analysis of SIQR model and the
existence and uniqueness of its solutions have been obtained. Finally a suitable
iteration for the solutions of the SIQR model is obtained by Atangana-Toufik method.
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ABSTRACT

Production-distribution companies (such as electrical power systems and supply
chain networks) intended to supply commodity to their customers in an economical
and reliable manner. But, customers in most production-distribution companies are
outspread and connected to the distribution networks with different types of material
handling equipment. These equipments usually have various types and resistances
together, that produce the highest loss and lowest reliability for distribution systems
and customers. Usually, distributed generations (DGs) are one of the best reliable
techniques to tackle these problems. In recent years, great attention has been paid to
applying DG throughout electric distribution systems. Consequently, DGs are
increased under the effect of various policies, such as distribution loss reduction, and
increase system reliability, when they are located appropriately in the production-
distribution networks.

The dynamic nature of the networks forces a high degree of uncertainty in many
of distribution networks. A common method to model uncertainty in many problems is
stochastic programming. For solving stochastic programming models, the size of
model usually increases with respect to the number of scenarios; this matter causes
computational challenges, so finding the best solution, particularly in large-scale
networks, becomes more complicated. Robust optimization is another approach to
deal with uncertainty. This approach assumes a deterministic uncertainty set, rather
than a probability distribution, and attempts to find a solution, which is robust against
all possible scenarios.

Recently, Khodayifar and et al. considered the integrated supply chain network
design with distributed generation in certainty environment and solved their proposed
model by using an accelerating Benders’ decomposition approach [1]. In this paper,
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we consider the integrated supply chain network design with distributed generation in
uncertainty environment. For this problem, a possibilistic mixed integer-programming
model proposed and solve the proposed possibilistic optimization model by fuzzy

mathematical programming approaches [2].

Key Words: Supply chain, Possibilistic programming, Fuzzy mathematical
programming.
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ABSTRACT

Research on fractional calculus has gained much interest over the past
decades and fractional order differential equations has been well applied to many
research fields. Fractional differential equations are also widely used to model
biological phenomenon and there are successful applications in this field. Fractional
order derivatives involve memory, and which is quite favourable to work on biological
processes.

Trying to generalize notion of differentiation to arbitrary order brings out several
approaches. The most knowns are Riemann-Liouville, Caputo and Griinwald-
Letnikov definitions. Lately, a new definition called "conformable fractional derivative"
has been introduced by Khalil et al. in 2014.

In this paper, tumor-immune system interaction has been considered by two
fractional order models. The first and the second model consist of system of
fractional order differential equations with Caputo and conformable fractional
derivative respectively. Then, a discretization process is applied to obtain a discrete
version of the second model where conformable fractional derivative is taken into
account. In discrete model, we analyse the stability of the equilibrium points and
prove the existence of Neimark-Sacker bifurcation depending on the parameter
describing source rate of immune cells. The dynamical behaviours of the models are
compared with each other and numerical simulations are also presented to illustrate

the analytical results.
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ABSTRACT

In the qualitative theory of differential equations, Massera type theorems have
taken an important role since they establish a linkage between the existence of
periodic and the existence of bounded solutions for dynamical equations and
systems. The original result was published by José Luis Massera in 1950. Over the
last few decades, Massera type theorems have been studied by several researchers
for both linear and nonlinear equations and systems on continuous, discrete, and
hybrid time domains. On the other hand, the mentioned result is also constructed for
dynamical equations based on related periodicity notions such as almost periodicity,
almost automorphy, and quasi-periodicity.

The primary aim of this talk is to provide an interpretation of Massera’s theorem
concerning a more general periodicity concept, so-called affine-periodicity, which
covers conventional periodicity, anti-periodicity, and quasi-periodicity under certain
conditions. To achieve the main goal of this presentation, we introduce a new
boundedness concept, namely m_{Q,T}-boundedness, and then we acquire a
relationship between the existence of m_{Q,T}-bounded solutions and (Q,T) affine-
periodic solutions of linear dynamical systems by employing fixed point theory. As a
conclusion, we touch on exponential dichotomy for homogeneous linear systems,
commonly used as a tool in the existence of affine-periodic solutions of dynamical
systems, and we propose a result which discusses the relationship between
exponential dichotomy and m_{Q,T}-bounded solutions.

Key Words: Massera, affine-periodic, m_{Q,T}-bounded, Brouwer's fixed point
theorem.
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ABSTRACT

Smoothing techniques have received important attention in the last years.
These techniques are used to approximate a non-smooth objective function to make
it continuously differentiable by using smooth functions. This approximation is
dominated by alterable parameters. Up to this time, smoothing techniques have been
widely used to interact and solve problems in many important fields for example, the
exact penalty function method, min-max problems, and global optimization.
Smoothing technigues can be classified into two main types: first, global smoothing
which is using the whole domain to approximate the objective function. The second
one, the local smoothing which is using some neighbourhood of the kink points
(these points are the points at which the objective function is not differentiable) to
approximate the objective function. In this study, we introduce a new global
smoothing technique for solving general unconstrained global optimization problems.
This smoothing approximation technique is suggested for non-smooth functions with
some numerical examples. The suggested technique is controlled by one adjustable
parameter to smooth functions. We use the same above technique to construct a
smoothing auxiliary function to solve unconstrained global optimization problem, then
the global optimization algorithm and its properties are demonstrated. Finally, we give
some numerical examples in order to explain the efficiency and effectiveness of our

global optimization method.

Key Words: Global optimization, smoothing technique, auxiliary function.
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ABSTRACT

Boundary value problems with eigenparameter-dependent boundary
conditions have been growing interest with physical applications. In recent years
there has been growing interest of Sturm-Liouville type problems with transmission
conditions. This kind of boundary-value problems appear in solving several classes of
partial differential equations, particularly, in solving heat and mass transfer problems,
in vibrating string problems when the string loaded additionally with point masses and
in various type of physical transfer problems.

Completeness and bases properties of the system of eigenfunctions of the
Sturm-Liouville problem with a spectral parameter in the boundary conditions were
studied in [1-3] and many authors.

In this work, we consider the boundary value problem for the differential
equation

f(u):=—u"+q(xu = Au, xe[-1,0)u(0,1], (1)
where the real valued function q(x) is continuous in [-1,0)U(0,1],and has finite limits

q(+0) = lir% q(x), with boundary conditions

Q, 1u(_1) —apu '(_1) = i(azlu(_l) —a,u '(_1)): (2)
ﬂllu(l)_ﬂlzu,(l) :ﬂ*(ﬁmu(l)_ﬁzzul(l)): (3)
and transmission conditions
7;,u(+0) —y,u(=0) =0, (4)
7,U'(+0) = y,u'(=0) + (46, + 5,)u(0) = 0, (5)
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here 1 is a complex parameter, o;,f;,5,, ¥ (i.i,k=12, (=1,4) are arbitrary real

numbers providing specific conditions. We give an operator theoretic formulation
such a way that the boundary value problem under consideration can be realized as
an eigenvalue problem for suitable differential operator.

The aim of this work is to investigate the problem of completeness, minimality and

basis property of the eigenfunctions of the boundary value problem (1)-(5).

Key Words: Bases property, completeness, eigenfunctions.
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ABSTRACT

In recent years, the partial differential equations (PDEs), as well as the
fractional partial differential equations (FPDES), have been the focus of many studies
according to describe several physical phenomena and its applications in various
fields of mathematics, physics, biology, and engineering. Finding exact solutions of
PDEs and FPDEs attracted the attention of many researchers [1].

Researchers have been utlized various method to seek the solution of
Zoomeron partial differential equation, such as enhanced-expansion method [2].

exp(—(p(g))-expansion approach and modified Kudryashov method [3]. exponential
rational function method, the sub-equation and generalized Kudryashov methods [4].
In this manuscript, we have applied a Bernoulli sub-equation [5] and sine-Gordon
expansion method [6] to seek the traveling wave solutions of the (2+1)-dimensional
time-fractional partial Zoomeron equation defined as follows [7].

u u
e o

u u

In this manuscript, we find the new exact solutions of this equation that describes
the hyperbolic, trigonometric and fractional functions. The exact solutions of
Zoomeron equation obtained by the sine-Gordon method are plotted in 3D and the
effect of the fractional derivative « is illustrated in 2D figures as shown in Fig. 1 and
fig. 2 while the exact solutions of Zoomeron equation obtained by Bernoulli sub-
equation method are plotted in 3D and contour plot as shown in Fig. 3 and Fig. 4.

New soliton solutions can be introduced as:

iert B < Jertt oo N2e+ K’v
\/EKlM (25 + K3V)1/4 o \/EI(UA (28 + st)m ’ \/;\/; ’

Case 1when A, =0,A =
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Fig. 1 the 3D and 2D of Eq. (22), whene =1, x=0.9,»=0.1, « =0.5,t=1/2 and for

2D we choose y = 2 for different value of « .

B 3 Je 3 ive 3 2¢&
Case 2 when Ab_O’A&_\/E\/;\/E’Bl_\/E\/;\/;,V__KS—KCUZ,

a

Je | isech x;<+yv—r(t1fa) + tanh XK+yV—r£4%
u(xy)=

NN ' )
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Fig 2 the 3D and 2D of Eq. (3), whene=1,x=0.9,0=0.1,a =0.5,t =1/ 2 and for 2D,

we choose y = 2 with a different value of « .

Case 3 When a, = 2\/;\/;\/5 ,a4=0a,=- 2d«/;2\/5 ,b—[\/%,
0} ) W 2. kv-k"+®
V2 o] o
2d v
u(x,y)=- . (4)
t%w
=2b| xx+yv -
d F(l-i—a)
—B+m
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0 s :
Fig. 3 3D and contour plot of Eg. (4), when
£e=02,xk=05v=L,a=091t=1/2,c=0.2,0=0.9,

\/; V(—K2+a)2) 0= \/E e a2\/5
\/E\/;\/KV(—K2+0)2) \/E\/K'V(—K2+a)2) 2\/V(—K2+a)2)

NE /V(_K2 +m2) o

Case 4 when a, =

u(x,y)= % + .
t%o V2o, kv —K2+a)2
—2bf Xk +yy—————
I'(l1+a)
—B+w
Re ulxy) _Reulxy)

Fig. 4 3D and contour plot of Eq. (5) when
e=02,k=05v=2a=05t=1/2c=02,w=2, a,=1d=1b=-1.
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ABSTRACT

Fuzzy set theory was firstly introduced by L. A. Zadeh in 1965 [1]. He defined
fuzzy set concept by introducing every element with a function p: X — [0, 1], called
membership function. Later, some extensions of fuzzy set theory were proposed.
One of these extensions is Atanassov'’s intuitionistic fuzzy set (IFS) theory [2].

In 1986, Atanassov introduced the concept of intuitionistic fuzzy sets and
carried out rigorous researches to develop the theory. In this set concept, apart from
the membership function, he introduced a new degree v: X — [0, 1], called non-
membership function, such that the sum y +v is less than or equal to 1. Hence the
difference 1- (u +v) is regarded as degree of hesitation. Since intuitionistic fuzzy set
theory contains membership function, non-membership function and the degree of
hesitation, it can be regarded as a tool which is more flexible and closer to human
reasoning in handling uncertainty due to imprecise knowledge or data. Intuitionistic
fuzzy set and fuzzy set theory have very compelling applications in various fields of
science and engineering [3].

In literature, there are different approaches for solving fuzzy differential
equations. Each method has advantages and disadvantages in the applications. One
of the commonly used method is based on Zadeh's extension principle. In this
method, the fuzzy solution is obtained from the crisp solution by using the well-known
Zadeh’s extension principle [4]. However, there is no definition of fuzzy derivative in
this approach. Hence some other methods based on fuzzy derivative concept were
also proposed and used. One of the earliest methods is Hukuhara differentiability
concept [5]. However, this approach has also a weak point which is that the solution
becomes fuzzier as time passes by. Hence the length of the support of the fuzzy

solution increases.
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To overcome this disadvantage some methods such as differential inclusions
and strongly generalized differentiability concept [6] were coined. The method based
on strongly generalized differentiability concept allows us to obtain the solutions with
decreasing length of support. Hence the drawback of Hukuhara differentiability can
be overcome with strongly generalized Hukuhara differentiability concept. Besides,
this approach shows to be more favourable in applications [7]. The main goal of this
paper is to give solutions to system of differential equations under the special cases
of strongly generalized differentiability (GH) concept, (i.e. i,ii-GH differentiability) [7]

and under intuitionistic Zadeh'’s extension principle [8].

Key Words: Intuitionistic Fuzzy Sets, Strongly Generalized Hukuhara
Differentiability, Intuitionistic Fuzzy Initial Value Problems, Intuitionistic Zadeh's
Extension Principle.
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ABSTRACT

In this work, we transform a continuous-time model with Michaelis-Menten type
harvesting rate into a discrete-time model by Nonstandard Finite Difference
Scheme(NSFD). Nonstandard Finite Difference Scheme consists of two rules: The

first discrete derivative is the form

dx _ Xp+1 — Xg
dt — o(h)

where ¢@(h) provides @(h) = h+ 0(h?) and @(h) is defined as denominator function
depends on the step size At =h. Some articles (Mickens 1994, Dimitrov and
Kojouharov 2007, Elaydi 1999, Bairagi and Biswas 2016, Bairagi, Chakraborty and
Pal 2012) can be consulted for information on how to make arbitrary selections of the
denominator function. Also both linear and nonlinear terms may require a nonlocal
representation on the computational system (Bairagi and Biswas 2016).

Establishing a numerical scheme for the system, we discretize the time variable
(t = 0) at t, = nh when h (h > 0) is the step size. The solutions of system x(t) and
y(t) at t, are indicated by x,, and y, respectively. To present stability analysis of a
discrete time model with Michaelis-Menten type harvesting rate, the continuous-time
model is discretizated. In this way, it was aimed to find positive solutions of the
positive initial conditional problem. The numerical method shows dynamic
consistency with its continuous counterpatrt.

However in this work, the local asymptotic stability states of the equilibrium
points have been investigated. The first equilibrium point E; = (0,0) which is

consistent with the dynamical behaviour of the continuous time model is found non-
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hyperbolic equilibrium point. Eigenvalues of the Jacobian matrix at the equilibrium
E; = (0,0) are found as follows:
(1 0
J00=(; )
The second equilibrium point E; = (1,0) is found locally asymptotic stable
because it satisfy the Jury conditions. Finally if h; < min (KEE-KEE)' Jury conditions

hold and the third equilibrium point E;(x*,¥*) can be found stable fixed point. To
illustrate this, the phase portrait and solution graphics of the discretized model are

given.

Key Words: Stability analysis, equilibrium points, nonstandard finite difference
scheme .
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ABSTRACT

In this talk, a new model developed for computer viruses is analyzed. The
model has presented to remove the protective restriction on the total number of
computers related to Internet. In addition, a new numerical method has been
developed for the model. The most important feature of this method is that the
appropriate function can be selected instead of the step size. The selection of the
appropriate denominator function prevents inconsistencies in the result of the
problem.

Computers are called as nodes to be shortness when formulating the model. A
node is defined internal or external depending on whether it is associated with the
Internet or not. A node is defined infected or uninfected depending on whether it
contains viruse or not. An infected node is called latent if the viruses in it or an
infected node is called breaking-out if at least one virus in it. However, all internal
nodes are categorized in to uninfected internal nodes (S nodes), latent internal nodes
(L nodes) and breaking-out internal nodes (B nodes). All external nodes are
categorized in to uninfected external nodes (S* nodes), latent external nodes (L
nodes) and breaking-out external nodes (B* nodes). S(t), L(t) and B(t)

represent the numbers of S, L and B nodes at time t respectively (Yang 2014, Cohen

1987).
The denominator functions of a Computer virus model are chosen as,
0 — efh —1
1= 5
(B+8+6+adh _ q
e
B,

" 0+0,+0ta
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e@2+dh _ 1
bs=—%9,75
and some useful information about the local asymptotic stability of the discretized
system has been proposed. In particular, in order to examine the Schur-Cohn
criterion, which deals with the coefficient matrix of the linear system, the following
information is used:

1—tr]+det] >0

1+tr]+det] >0

det] <1

where, ] and tr] indicate the coefficient matrix and the trace of the matrix,
respectively, of the linear system (Duffin 1969). Finally, some numerical results are

given to illustrate the effect of the theoretical results.

Key Words: Computer viruses, numerical scheme, local asymptotic stability.
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ABSTRACT

Let G = (V;E) be a simple graph with vertex set V =V (G) and edge set E =
E(G). The Laplacian matrix of the graph G is the nxn matrix L(G) =D(G) - A(G) where
D(G) = diag{d1, d2,...,dn} is the diagonal matrix of vertex degrees and A(G) = (aj) is
the (0, 1)-adjacency matrix of the graph G, that is, aj = 1 if i and | are adjacent
vertices and ajj = 0 otherwise.
L can be viewed as an operator on the space of functions f : V (G)—R satisfying
LF@):= dif ) = ) O
j~i
In this work, the Laplacian spectrum of Complementary prisms graph is
considered. The complementary prisms operation was introduced by Haynes et al.
(Haynes et al 2009) and denoted by GG. Some upper and lower bounds are got using
majorization and operator definition of Laplacian. In (Cardoso et al. 2018), it is
provided a result about the Laplacian spectrum of complimentary prisms. Supporting
Cardoso et al.’s result about Laplacian spectrum of complementary prisms, an
alternative proof about the lower and upper bound of nonzero minimum and
maximum Laplacian eigenvalue is given. The following result is highlighted using
operator definition of Laplacian;

(n+2)—Vn?%+4
2

G = 2
< Anin(GG) and  2A,4,(GG) < M.

where A,,i,(GG)and A,,,,(GG) are nonzero minimum and maximum Laplacian

eigenvalues of complementary prisms graph, respectively.
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ABSTRACT

In this study, we obtain a global Carleman estimate for an ultrahyperbolic
Schrédinger equation. It is known that the Schrodinger equation describes the
evolution of wave function of a charged particle under the influence of electrical
potential and is the fundamental equation of quantum mechanics. Here, we deal with
an ultrahyperbolic Schrodinger equation which is also called generalized Schrodinger
equation. These equations arise in several applications, for example in water wave
problems, [8], in higher dimensions as completely integrable models, [5] and in
guantum kinetic theory, [2].

A Carleman estimate is an L2 -weighted inequality with large parameter for
a solution to a partial differential equation. In 1939, Torsten Carleman [6] established
the first Carleman estimate for proving the unique continuation for a two-dimensional
elliptic equation. In 1954, C. Muller extended Carleman's result to Rn. Later, A. P.
Calder6n and L. Hormander improved these results based on the concept of pseudo-
convexity. Since then there have been great interest for the Carleman estimate and
its applications. Recently, in the fields of the inverse problem and control theory,
these estimates are applied in various ways to produce remarkable results, [7].
Carleman estimates for Schrodinger equation are obtained by a similar way in
Baudouin and Puel [4], Mercado et al. [1], and Yuan and Yamamoto [3].
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ABSTRACT

Expansion formulas according to the eigenfunctions for differential operators in
infinite interval were investigated in [1-4] and by many authors. We consider the

operator L, generated in half line [0,0) by the Sturm-Liouville equation with the

eigenvalue appearing non-linearly in the boundary condition.
In this paper, we consider on the half line the differential equation
((y)=-y"+0a(x)y = 4%y, (0<x<+o) (1)
with the boundary condition
y'(0)+iAy(0) =0, )

here 4 is a spectral parameter, q(x) is a real valued function satisfying the condition

0

j 1+ x)|q(x)|dx < oo. ©)

0
The spectral analysis on the half line [0,0) for the equation (1) with boundary

condition linear dependence on the spectral parameter was studied in [5-6]. This type
of boundary problem arises from a varied assortment of physical problems and other
applied problems such as the study of heat conduction in [7] and wave equation in
[8].

Two-fold expansion formulas according to the eigenfuctions were investigated
for non-self adjoint boundary value problem with the boundary condition as the form
(2) in [9]. In this paper we are interested in investigating the expansion formulas of
the problem (1)-(2) in terms of scattering data. Using Jost solutions of equation (1)
we define the scattering data of the problem (1)-(2) and in terms of scattering data we

obtain the two fold spectral expansion formulas with respect to the eigenfunctions.
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ABSTRACT

In this talk, an ultrahyperbolic equation with variable coefficients is considered
under some Cauchy conditions. By using the given additional data on the solution,
uniqueness of solution of an inverse problem of determining one of the coefficients in
the equation is investigated. For this purpose, we reduce the inverse problem to a
Cauchy problem for an integro-differential equation and then by using a pointwise
Carleman type inequality we prove our main result.

As it is well-known hyperbolic equations include one time dimension and they
are important in describing many dynamic evolutions of physical quantities in
classical and quantum mechanics. The generalization of these equations to a theory
which has multiple times is ultrahyperbolic equations. It is widely believed that
multidimensionality of time violates the causality principle in classical physics and
leads to the instability. On the other hand, the recent developments in the theoretical
physics such as the string theory require additional time dimensions which makes
ultrahyperbolic equations more interesting (Bars 2001, Craig and Weinstein 2009,
Tegmark 1997).

Different inverse problems for ultrahyperbolic equations are studied in
(Bukhgeim and Klibanov 1981, Amirov 2001, Golgeleyen and Yamamoto 2014)
based on the Carleman estimates.

This is a joint work with Prof. Masahiro Yamamoto from University of Tokyo,

Japan.
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Existence of positive solutions for fractional p- Laplacian
boundary value problems
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ABSTRACT

Fractional calculus is a generalization of ordinary differentiation and integration
on an arbitrary order that can be non-integer. The subject of fractional calculus and
fractional differential equations have obtained a considerable popularity and
importance, mostly by virtue of their demonstrated applications in widespread fields
of science and engineering. On the contrary to integer order differential and integral
operators, fractional order differential operators are nonlocal in nature and provide
the means to look into hereditary properties.

Lately, some scientists have become interested in the study of the fractional
differential equations with p- Laplacian operators. For example, X. Liu and M. Jia
consider a class of integral boundary value problems of fractional p—Laplacian
equation. By using the generalization of Leggett-Williams fixed point theorem, some
new results on the existence of at least three positive solutions to the boundary value
problems are obtained.

In this talk, by using the Bai-Ge's fixed point theorem and the properties of
Green’s function, we establish the suitable criteria to guarantee the existence and
multiplicity of positive solutions for nonlinear boundary value problems of fractional
orders 2<a, B<3 with integral boundary conditions. Only a few papers cover
fractional differential equations with fractional orders 2< a, B <3. Here, we study p-
Laplacian equations with Riemann-Liouville fractional derivative. Due to the
singularity of the Riemann-Liouville fractional derivative, it is very difficult to
determine the initial value. The p-Laplacian operator is given by ¢,(s) = |s|P~%s,
where p>1. This operator is continuous, increasing, invertible and its inverse operator

is @, where g>1 is a constant such that i+§ = 1. An example is also given to

demonstrate the main result.
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ABSTRACT

The energy &(G) of a graph G is defined as the sum of the absolute values of
the eigenvalues of its adjacency matrix [1]. If a graph G of order n has the same
energy as the complete graph K, i.e., if &G) = 2(n — 1), then G is said to be
borderenergetic [2]. Borderenergetic graphs are widely studied in the literature, see
[2,3,4].

In this work, the conditions under which the line graph of a strongly regular
graph and k-regular graph are borderenergetic are obtained. First of all, let G be k-
regular integral graph of order n with t eigenvalues greater than or equal to 2 — k and
no eigenvalues in the interval (2-k, 0). Then we show that line graph L(G) of G is
borderenergetic if £(G) = k(n— 2t)+ 4t — 2. Petersen graph with n=10 and k=3 is an
example of this result. Next, let G be a strongly regular graph with parameters
(n,k,A,u). Then we have that line graph L(G) of G is borderenergetic if

2k —2n=— 2(n —1)(k — 1)+ (n—1)k — 2)(A — )+ k(A — u)+ 2k (k - 2)

VG =) + 4k - )

or

ok o= = 2(n—1)k — )+ (n=1)k = 2)(A — p)+ k(2 — )+ 2k(k - 2)
JOi= 0 + 4k )
For instance the line graph of (2,1,0,0), (3,2,1,0), (6,3,0,3), (10,3,0,1) and
(157,18,3,0) are borderenergetic.

Key Words: Borderenergetic graph, Petersen graph, Line graph, Strongly regular
graph.
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ABSTRACT

Kinetic equations are the fundamental equations of mathematical physics and
modelize the continuity of motion of substance. They can be used for quantitative
and qualitative description of many processes in physics, chemistry, biology and
social sciences (Anikonov 2001). Inverse problems for kinetic equations are
important both from theoretical and practical points of view. The physical meaning of
these problems consists in determining particle interaction forces, radiation sources,
scattering indicatrices and other physical parameters (Amirov 2001).

In this work, an inverse problem for a stationary kinetic equation with scattering
term is considered in a bounded domain. A solution algorithm for the problem is
developed based on the finite difference approximation and Newton-Cotes formulas.
For this aim, we first reduce the overdetermined problem to determined one by the
method developed by Amirov (2001). As a result of this procedure we obtain a
Dirichlet problem for a third order partial differential equation. Next, we apply the finite
difference and Newton-Cotes formulas to the derivatives and the integral term
respectively. Finally, we obtain a system of linear algebraic equations which can be
solved by a computer program. In order to show the effectiveness of the method
some tables and graphs are presented.

The solvability of various inverse problems for kinetic equations was studied in
Amirov (2001) and Anikonov (2001). Numerical solution algorithms for some inverse
problems for kinetic and transport equations without scattering term were developed
in Amirov et al (2009), Amirov et al (2011) and Golgeleyen (2013).
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ABSTRACT

The Schrddinger equation is the fundamental equation of quantum mechanics
and describes the evolution of the wave function of a charged particle under the
influence of electrical potential. It has also important applications in atomic and
molecular physics (Schrodinger 1926).

In this work, we consider an ultrahyperbolic Schréodinger equation which is also
called generalized Schrodinger equation and occurs in some theories of modern
physics such as quantum mechanics and string theory. Moreover, this equation arise
in several applications, for example in water wave problems (Zakharov and
Kuznetsov 1986), in higher dimensions as completely integrable models (Ablowitz
and Haberman 1975) and in quantum kinetic theory. The local well-posedness of the
initial value problem was proved in Kenig et all 2006 in some appropriate Sobolev
spaces.

Based on the idea by Isakov 2006, we establish a local Carleman type
inequality for the equation. A Carleman inequality is an L2 - weighted a priori estimate
and first used by Swedish mathematician Torsten Carleman in 1939 for proving the
unique continuation for a two-dimensional elliptic equation. In 1954, C. Miiller
extended Carleman’s result to Rn. After that A. P. Calderén and L. Hérmander
improved these results based on the concept of pseudo-convexity. By a similar way,
various Carleman estimates for hyperbolic, parabolic, elliptic and Schrédinger
equations are obtained in Isakov 2006, Amirov and Yamamoto 2005 and Yamamoto

2009 and they apply these to inverse problems.

Key Words: Ultrahyperbolic Schrédinger equation, local Carleman type inequality.
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ABSTRACT

In this talk, we investigate the uniqueness and existence of the solution of a
two-space-dimensional inverse problem for a transport-like equation which is related
with a two-dimensional integral geometry problem (IGP) for a family of curves of
given curvature. The main difficulty in studying our problem lies in its
overdeterminacy. Therefore, the initial data for these problems cannot be arbitrary;
they should satisfy some solvability conditions (Amirov 2001, Romanov 1974) which
are difficult to establish. By using some extension of the class of unknown source
functions, the overdetermined problem is replaced by the determined problem. This is
achieved by assuming that the unknown function depends not only upon the space
variable but also upon the direction in some special manner. This method of
investigating the solvability of overdetermined inverse problems for transport
equations was firstly proposed by Amirov (1986). We also obtain numerical solution
of the problem by using the finite difference method.

Transport equations are used to model a number of different kinds of processes
of particle transport, such as propagation of y -rays in scattering media, neutron
diffusion, scattering of light in the atmosphere, etc ( Anikonov et al 2002, Case and
Zweifel 1967, Anikonov 2001). Inverse problems for the transport equations have a
variety of applications in theory of nuclear reactors, imaging techniques such as
optical tomography. The problems of integral geometry have relevant applications;
one of these is in tomography. The problems of integral geometry provide the
mathematical background to tomography. The main goal of tomography is to recover
the internal structure of a nontransparent object using external measurements. The
object under investigation is exposed to radiation at different angles, and the
radiation parameters are measured at the points of observation. The basic problem in
computerized tomography is the reconstruction of a function from its line or plane

integrals.
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ABSTRACT

Difference equations are the discrete analogues of differential equations and
usually describe certain phenomena over the course of time. For a homogeneous
linear difference equation , the stability of the or equilibrum point (or steady-state)
zero is equivalent to the boundedness of all solutions for n > 0. For the asymptotic
stability of the equilibrum point zero is equivalent to all solutions having zero limit as
n — oo., which is true if and only if every root of the characteristic equation of
homogeneous linear difference equation lies in the open disk 1] < 1.

In this study some necessary and sufficient conditions are given for the stability
of linear delay difference equations involving generalized difference operator. First
we will consider the asymptotic stability of the zero solution of the linear
homogeneous delay difference equation of the form

ATy (n = 1) + 780y (n) + sy(n) = 0
with initial conditions
yi)=¢;,i=012,..(m-1l-1

and later we will consider the asymptotic stability of the zero solution of the linear
homogeneous delay difference equation of the form

ATey(n =D + 1l ,y(n) +sy(n—kl) =0
with initial conditions

y(i)=¢;, i=—-kl,—kl+1,..,(m—-1l-1
where a,r,s € R and k,[,m,n € N.

In [1] authors suggested the defnition of A as
Ay(n) =y(n+1)—yn),leN
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In our study the difference operator A and the generalized difference operator 4, , are
defined as
Ax(n)=x(n+1)—x(n),neN
and
Agy(n) =y(n+1)—ay(n) LneN,aeR
respectively. In [2] and [3] authors found some using root analysis. In our study we
obtained stability results using root analysis too. For the root analysis so-called
Schur-Cohn criteria is used.
Key Words: Generalized Difference Operator, Schur-Cohn Criteria, Asymptotic
Stability.
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ABSTRACT

Let us consider t as the time parameter. The Lotka-Volterra predator-prey
model consists of two differential equations, one equation for the prey x and the
second equation for the predatory y. We have proposed following system of FODE
(fractional-order differential equation) with multi-orders a; and as;

DX = rx(X — By) — X — WXy

Di?y = ryxy(y — By) — Wyy ey
0<ay,0, <1

where D! for i = 1,2 indicates «; th-order fractional derivatives in the Caputo
sense, itis x = x(t) and y = y(t) and the parameters have the properties
I By o 0, Ty, By, 1y € RT. - (2)
In addition that, the system (1) has to be finished with positive initial conditions
X(to) = X0 and y(to) = yo.
The parameters used in the model are definited as follows: the parameter ry is

the intrinsic growth rate of the prey x, whereas p, and py, are rates of natural death of

prey and predator, respectively. In the absence of the prey, the predator population y
approaches zero. The parameter w is the per capita reduction in prey for per predator

and ry is the per capita increase in predator for per prey. B, and B, are the

y
parameters descripting Allee effect. The Allee effect refers to reduced fithess or
decline in population growth at low population sizes or densities. At low population
densities the population is so widely dispersed that reproductive contacts are
restricted and infrequent, In population models, the Allee effect is often modeled as a

threshold, below which there is population extinction. Also, the terms wxy and ryxy

are referred to as functional and numerical responses, respectively.
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The qualitative analysis for the system (1) was performed. Also, the results of this
analysis have supported by numerical simulations using Matlab.

Key Words: Mathematical model, fractional-order differential equation, stability
analysis.
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ABSTRACT

In 1963, the famous meteorologist Edward Norton Lorenz studied to analyze the
weather forecast and the idea of chaos emerged with his paper, "Deterministic
Nonperiodic Flow". In later years, chaos was thought to be very useful for many
technological disciplines and was studied extensively in mathematics and
engineering.

The mathematical model of the Lorenz chaotic system has given as following:

dx/dt= o(y-x), dy/dt=rx-y-z, dz/dt= xy-bz
where X, y and z are state variables; o, b and r are positive constant parameters. If
typical parameter values for a Lorenz System are chosen as ¢ =10, r =28 and b=8/3,
then the Lorenz system becomes chaotic. In chaotic case, the behavior of the
solution changes rapidly, so the step size must be so small. This means numerical
calculations have difficulties and long arithmetical operations.

In (Celik Kizilkkan, 2009 and Celik Kizilkan and Aydin, 2012), a variable step
size strategy has been proposed for numerical solutions of nonlinear differential
equation systems such as Lorenz System. This strategy, allows to decide by
performing error checking at each step, where to use the small step size and where
the large step size should be used. So, it is possible to calculation at the desired error
level. In this study, we have investigated the behavior of chaotic Lorenz system with
the variable step size strategy in (Celik Kizilkan, 2009 and Celik Kizilkan and Aydin,
2012). We have obtained phase portraits for these chaotic system.

Key Words: Lorenz system, Numerical solutions, Variable step size strategy.
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ABSTRACT

The aim of this study is to apply conformable iterative Laplace transform
method to system of fractional partial differential equations. The history of fractional
calculus is based on the 17" century [1]. Since then, it has turned out that many
phenomena in biology, chemistry, viscoelasticity, control theory, fluid mechanics,
psychology, acoustics and other areas of science can be successfully modeled by
the use of fractional derivatives [2]. Thus, so many derivative operators in fractional
calculus have been introduced in the literature. Conformable derivative is one of

these derivative operators and it is defined as

Conformable Derivative: Given a function f :[0,00) — R. Then Conformable
derivative of f with respect to t of order « is defined by [3]

ft+et™)—f(t)
&

(T, f)() = Iirrg

where t >0 and a €(0,1] .

Through out the study, some definitions and theorems needed are given first.
And then the methodology of conformable iterative Laplace transform method is
explained. After that, a numerical example of system of fractional partial differential
equations is given for better understanding. It is seen that the method does not
require any discretization, linearization and restrictive assumptions to reach the
solutions. So it makes the numerical computations shorter. Also it can be said that

this method is very effective and convenient to fractional differential equations.
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ABSTRACT

The theory of dynamic equations on time scales was first introduced by
Stefan Hilger in his PhD thesis (Hilger 1988). It has been created in order to unify
discrete and continuous analysis. The general idea is to prove a result for a dynamic
equation where the domain of the unknown function is a so called time scale, which
is an arbitrary closed subset of the reals. By choosing the time scale to be the set of
real numbers, the general result yields a result concerning an ordinary differential
equation and by choosing the time scale to be the set of integers, the same general
result yields a result for difference equations. We may summarize the above and
state that “Unification and Extension” are the two main features of the time scales
calculus. By using the theory of time scales, we can also study biological, heat
transfer, economic, stock market and epidemic models (Jones at all 2004, Thomas et
all 2005, Atici et all 2006). Hence, the study of dynamic equations on time scales is
worthwhile and has theoretical and practical values.
Lyapunov inequality is originally due to Aleksandr M. Liapounoff (Liapounoff
1947). Lyapunov inequality has proved to be useful tool in the studies of asymptotic
theory, disconjugacy, boundary value problems, eigenvalue problems and numerous
other applications in the theories of ordinary differential equations, difference
equations and impulsive differential equations. Due to its importance, Lyapunov
inequality has been improved and generalized in many forms (Kwong 1981, Cheng
1991, Guseinov and Zafer 2007). However, Lyapunov-type inequalities and their time
scale versions are in early stages and therefore need to be improved.
Let T be an arbitrary time scale. In this study, our aim is to obtain new Hartman-

type and Lyapunov-type inequalities for even-order dynamic equations of the form
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X O+ (D" a)x" ) =0,
satisfying the Lidstone boundary conditions
x“t)=x""(t,)=0; 0<i<n-1, t,t, &ft,,o0),
where q(t) is real-valued right-dense continuous function. By an interval [t,,);, we
mean the intersection of the real interval [t,,c0) with the given time scale T. The

inequalities obtained generalize and complement the existing results in the literature.
This work is partially supported by TUBITAK (The Scientific and

Technological Research Council of Turkey).
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ABSTRACT

Hyer-Ulam stability is one of the main topics in the theory of functional
equations. In 1940, the existence problem of given conditions of the functional
equations from the linear mapping to approximately linear mapping was given by
S.M. Ulam. In 1941, Hyers [2] responded to the question of Ulam for Banach space.
This is known the first study in this field and many studies are given for
generalizations of Ulam' s or the Ulam-Hyers type stability theory until today.

Since 1695, many researchers have been studied fractional calculus, today it is
still a strong and growing subject in both theory and application. Fractional calculus
has played a crucial role in different fields of science and engineering such as
mechanics, electricity, biology, economics, physics, biophysics, control theory, and
signal and image processing. In recent years, many mathematicians have studied on
Hyers-Ulam stability of differential equations which have fractional derivative and
integral in the various fields.

In 2013, Wang et al. [7] studied Ulam’ s type stability of fractional differential
equations involving Hadamard derivative. They obtained some Ulam-Hyers stability
conditions by using method in [5].

In 2014, Wang and Lin [6] gave Ulam’s type stability for fractional integral
equations involving Hadamard type singular kernel on compact interval by using fixed
point method. They extended and developed some results in [7] for same closed

interval by using method in [5].
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In 2016, Abbas et al. [1], by using Schauder’s fixed-point theorem, presented
Ulam stability results for partial integral equations via Hadamard’s fractional integral.

In this paper, we deal with the Ulam type stability for the following fractional
integral equations involving Hadamard type singular kernel in the space of

continuous functions as defined in [3,4]:

y() = S 2 (%) = 7 (103) T e y@) e (1)

Il p(g—j+1) a Ia)'a
where m—1<a<=m (m=1,2,.. ), aandb are given constants such that
0 <a<=x<b< om,c,isfixed real number for j=1,2,...,m, [ is the Gamma function
and u: [a, b]Jx R — R.
Motivating Wang and Lin [6], in this paper we investigate the Hyers-Ulam-
Rassias and Hyers-Ulam stability of the Eqg. (1) on a compact interval with the help of

a new generalized metric definition and by using the fixed-point technique. We show

that our results are better to some previous results.

Key Words: Hyers-Ulam stability, Hyers-Ulam-Rassias stability, Fractional integral
equation.

MSC: 26A33, 34A34.

REFERENCES

[1] S. Abbas, W. Albarakati, M. Benchohra, M., J.J. Truijillo, Ulam stabilities for partial Hadamard
fractional integral equations, Arab. J. Math., 5 (2016), 1-7.

[2] D. H. Hyers, On the stability of the linear functional equation, Proc. Natl. Acad. Sci. U.S.A. 27
(1941), 222-224.

[3] G.W. Leibniz, Letter from Hanover, Germany to G.F.A L'Hospital, September 30, 1695, Leibniz
Mathematische Schriften, Olms-Verlag, Hildesheim, Germany, 1962, (First published in 1849)
301-302.

[4] G.W. Leibniz, Letter from Hanover, Germany to Johann Bernoulli, December 28, 1695, Leibniz
Mathematische Schriften, Olms-Verlag, Hildesheim, Germany, 1962, (First published in 1849) 226.

[5] ILA. Rus, Ulam stability of ordinary differential equations, Studia Univ. “Babes, Bolyai”
Mathematica, 54 (2009), 125-133.

[6] J. Wang, Z. Lin, Ulam's type stability of Hadamard type fractional integral equations, Filomat,
28 (2014), no.7, 1323-1331.

ISBN: 978- 605-184-176-2 173



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

[7] J.Wang, Y. Zhou, M. Medved, Existence and stability of fractional differential equations with
Hadamard derivative, Topol. Meth. Nonl. Anal., 41 (2013), 113-133.

ISBN: 978- 605-184-176-2 174



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

International Conference on Mathematics and Mathematics Education MAT EMAﬁ I{(il. ER
Mathematics in Konya, Land of Tolerance

The Levinson-Type Formula for a Scattering Problem

Khanlar R. MAMEDOV !, Sertac GOKTAS 2
1,2 Mersin University, Department of Mathematics, Mersin, 33343, Turkey
hanlar@mersin.edu.tr, srtcgoktas@gmail.com

ABSTRACT

The stationary state of system consisting to two particle and the energy is
described by the function, which satisfies the Schrodinger equation in "Classical”
guantum mechanics. The potential of the system depends only on the distance
between these particles. The solutions of the boundary value problem, which are
bounded at infinity, obtained by the method of separation of variables in the
Schrédinger equation refers to as radial wave functions. The collection referred to as
the scattering data of the boundary value problem is a complete description of the
behaviour at infinity of all radial wave functions. Therefore, it is naturally to ask
whether the behaviour of the solution functions at infinity determine the potential. In
the other words, can one recover the potential from experimental data? [1]

The problem of recovering the potential from experimental data is known as the
inverse problem of quantum scattering theory, because most of the fundamental data
is obtained in experiments on the scattering of particles [1]. The inverse problem of
scattering theory is to construct the potential uniquely according to scattering data.

In this study, we consider the inverse problem of scattering theory for a
boundary value problem generated by second order differential equation with a linear

spectral parameter in a boundary condition on the half line. The characteristics

properties of the scattering data and the continuity of the scattering function S (/1) are

investigated on real line. In addition to these, we give the formula, called the

Levinson-type formula, that expresses the relation between the increment of the

argument of the scattering function S(1) and the singular number 4, (k =1,2,...,n)of

boundary value problem in this study.
This study is related to the articles [2]-[5].
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ABSTRACT

Creation of one-dimensional spline functions was given by Graphic Constructor
(A.Bulgak and D.Eminov, 2003). The cubic spline functions given in (A.Bulgak and
D.Eminov, 2003) study were extended in two directions to form the solution
visualision the Cauchy problem for linear one dimensional t-hyperbolic PDE in
(O.Sinan and A.Bulgak, 2016). The value of any point on the surface was computed
in (O.Sinan, 2016) with help of the partial derivative values defined in the cardinal
points that characterize the resulting open surface. This computation will help in this
study. a,b,c,d € Rand Q = [a, b] X [c,d] consider the rectangle on tOx plane as Q
region. Q region divided into (n—1)x(m-—1) su bregionsth at

wi i ={(txX): ;< <ty x; Sx<x44},i=01,+,m—=2j=01-,n—2
Computation of f: Q - R, f(¢t, x) differentiable real functions were given in (O.Sinan
and A.Bulgak, 2016) and (O.Sinan, 2016).

Eq is represent the surface over established by f: O — R function on Q region.

Ewpy B the surface piece that relation with that take into account the particular one
wpr;p€{ili=01,-,m=2},re{jlj=01-,n—2}.

The areas of the triangles forming consecutive contiguity at points that junction
with surface at f(t,, %), f(tprnxr)s f(tp Xrs1), f(Eper Xrs1), (tp+12+tp,xr+;+)€r)

were calculated with the vector norms. This treat was repeated at all subregions for

m-2 n-2
[(€q) ~ Zizo ijo i (gwi,j)'

For the purpose of better approximation, each subregions has to split to more @

area of &g,

segments. In synopsis, this exertion is an approach to the

(&) = jfﬂj(%)z + (g)z +1 dtdx
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calculus for the function f:Q — R defined by cubic spline functions except definition
of f as f(t,x) < 0. Example results were provided by a computer console
application that evolved in the course of this study. This console application

attainable of http://www.oguzersinan.net.tr/softwares address.
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MSC: 41, 45.

REFERENCES

[1] A.Bulgak and D.Eminov, Graphics Constructor2.0, Selcuk Journ. Appl. Math., Vol:4, No.1
(2003), 42-57.

[2] A.Bulgak and D.Eminov, Cauchy Solver, Selcuk Journ. Appl. Math., Vol:4, No.2 (2003), 13-22.

[3] H. Bulgak and D.Eminov, Computer dialogue system MVC, Selcuk Journ. Appl. Math., Vol:2,
No.2 (2001), 17-38.

[4] O.Sinan and A.Bulgak, Visualisation of Cauchy problem solution for linear t-Hyperbolic PDE,
Konuralp Journal of Mathematics, Vol:4, No:1 (2016), 193-202.

[5] O.Sinan, Partial derivative effects in two-dimensional spline function nodes., Konuralp Journal
of Mathematics, Vol:4, No:2 (2016), 10-16.

ISBN: 978- 605-184-176-2 178



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNEGI

Int ti IC Math ti d Math tics Educatii .
nternationa onference on viatnematics an athematics ucation MATEMAT"‘(".ER
Mathematics in Konya, Land of Tolerance

Computation of the solutions of Sylvester and Stein matrix
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ABSTRACT

System of first order linear differential equation and system of first order
difference equation has considered. The matrices of systems are A€ My(C), B€
Mp(C) and C € Mj\’,,(«]). The existence of a solution of continuous and discrete time
Sylvester matrix equations has been studied. For continuous — time, Sylvester matrix
equation is XA+ BX=-C ad the Stein matrix equation BXA - X =—-C dr
discrete — time system. This matrix equation plays a significant role in several
applications in science and engineering such as evaluation of implicit numerical
schemes for partial differential equations, decoupling techniques for ordinary
differential equations, image restoration, signal processing, filtering, model reduction,
block-diagonalization of matrices, computation of the matrix functions, and Control
theory. Both matrix equations are transformed into a matrix vector equation Gx = c.
Given that Vec operator is a vector valued function of a matrix, thus ¢ = Vec(C) and
x = Vec(X). When Krone cker product of Q and R matrices denoted by Q ® R and
Kronecker sum by Q @ R. For continuous — time systems, Sylvester matrix equation
G = A" ® B and for discrete — time systems, Stein matrix equation G =1,2 —A* @ B
is obtain. It is determined whether the solutions of the obtained new systems are
positively defined. These matrix equations have unique solutions if and only if G is
non — singular. The equation Gx = ¢ may be solved by varied methods. The iterative
decreasing dimension method (IDDM) (T.Keskin and K.Aydin, 2007) has
implemented for solving the generated matrix vector equation. This method has
arranged for equation Gh = z and prepared for computer aided computation. At last,

based on the calculated solutions of the these matrix equations, it was examined
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whether the systems are asymptotically stable. Computer computations have done

with MAPLE procedures that run the constituted algorithms.

Key Words: Sylvester matrix equation, Stein matrix equation, IDDM.
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ABSTRACT

In this study, the solutions of the random component partial differential
equations are investigated by using Crank-Nicolson Method. Also, the parameters
and the initial conditions of random component partial differential equations are
examined by Gamma distribution. A few examples are specified to illustrate the
influence of the solutions obtained with Crank-Nicolson Method. Functions for the
expected values and variances of the numerical solutions of the random component
partial differential equations are obtained. Crank-Nicolson Method for analyzing the
numerical solutions of these partial differential equations is applied. On the other
hand, the expected values and variances of these numerical solutions are calculated
and the graphs of the expected values and variances are plotted in MATLAB
software. Furthermore, the results for the random component partial differential
equations with Gamma distribution are analyzed to examine effects of this distribution
on the results. The results of the deterministic partial differential equations are
compared with random characteristics of these partial differential equations. The
influence of this method for the random component partial differential equations is
analyzed by comparing the formulas for the expected values and variances with

results from the simulations of the random component partial differential equations.

Key Words: Random Component Partial Differential Equation, Expected Value,
Crank-Nicolson Method.
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ABSTRACT

Nowadays, many software is used for mathematics education. The designed
websites for using in mathematics education provides many facilities for students,
teachers and more. The designed websites for mathematical calculations allow you
to make quickly multi-step calculations that can be difficult or even impossible to do
manually. The numerical integration of continuous time dynamical systems is a

situation that requires making multi-step computation too.

It is important to choose the appropriate step size in the numerical integration of
dynamical systems. In the literature, generally constant step sizes are used on
numerical integration but there are studies suggesting variable step size for the
effectiveness of the results too (Celik Kizilkan 2004, Jorba and Zou 2005, Golberg
2007, Celik Kizilkan 2009).

In this study, we have designed an interactive web interface providing the online
using of given variable step size strategies in (Celik Kizilkan 2004, Celik Kizilkan
2009) with the thought of designing website that can be used in mathematics
education. Technologies we have used for designing the website are Python
programming language and Django web framework of its. Because Python has a
simple syntax, powerful scientific computing libraries and many more useful
properties. The web interface we have designed enables online use of five different
step size strategies for the numerical integration of continuous-time dynamical
systems up to 4x4 dimensions. We have released the web interface named "Step
Size Strategies” we have designed at

“https://stepsizestrategies.pythonanywhere.com”.
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delay differential equations with variable coefficients
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ABSTRACT

In this study, a matrix method based on collocation points and Bell polynomials
is improved to obtain the approximate solutions of systems of high-order generalized
delay differential equations with variable coefficients. These kinds of systems
characterized by the presence of linear functional delays play an important role in
explaining many different phenomena and particularly, arise in industrial applications
and in studies based on biology, economy, electro dynamics, physics and chemistry.
The presented technique reduces the solution of the mentioned delay system under
the initial conditions to the solution of a matrix equation with the unknown Bell
coefficients. Thereby, the approximate solution is obtained in terms of Bell
polynomials. In addition, some examples along with residual error analysis are
performed to illustrate the efficiency of the method; the obtained results are
scrutinized and interpreted. The method is easy to implement and produces accurate
results. All numerical computations have been performed on the computer algebraic

system Matlab.

Key Words: Bell polynomials and series, Collocation points and Matrix method,
System of delay differential equations.
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ABSTRACT

In this study, the solutions of the random component nonlinear partial
differential equations with proportional delay are analyzed by using Projected
Differential Transform Method. Also, the parameters and the initial conditions of
random component nonlinear partial differential equations with proportional delay are
investigated by triangular distribution. A few examples are specified to illustrate the
influence of the solutions obtained with Projected Differential Transform Method.
Functions for the expected values and variances of the numerical solutions of the
random component nonlinear partial differential equations with proportional delay are
obtained. Projected Differential Transform for analyzing the numerical solutions of
these partial differential equations is applied. On the other hand, the expected values
and variances of these numerical solutions are calculated and the graphs of the
expected values and variances are plotted in MATLAB software. Moreover, the
results for the random component nonlinear partial differential equations with
proportional delay by triangular distribution are analyzed to examine effects of this
distribution on the results. The results of the deterministic partial differential equations
are compared with random characteristics of these partial differential equations. The
influence of this method for the random component nonlinear partial differential
equations with proportional delay is analyzed by comparing the formulas for the
expected values and variances with results from the simulations of the random

component nonlinear partial differential equations with proportional delay.
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ABSTRACT

The topic of differential equations is one of the most important subjects in
mathematics and other sciences. There are several methods to solve ordinary
differential equations. However, there are no general methods to solve partial
differential equations. One of the most powerful known tools to solve these equations
is the integral transform method. The multi-variable Laplace transforms can be used
to solve such equations. However, the theory of the multiple-variable Laplace
transform is not completed yet. On the other hand, the fractional calculus is one of
the most rapidly growing field of research. It has been gaining the attention of many
scientists because of the interesting results obtained when these researchers utilized
the fractional derivatives for the sake of modelling real world problems.

Maravall used the Laplace transform method to obtain the explicit solution of
certain of ordinary differential equations with fractional derivatives. Oldham and
Spanier also used the Laplace transform method to solve another type of
homogeneous ordinary differential equations of fractional order. The Laplace
transform was also used by Dorta, Seitkazieva, Miller and Ross to find solutions of
such equations. Many authors like Gerasimov, Fedosov, Yanenko, Biacino,
Miseredino and Fujita attempted to solve partial differential equations with fractional
orders. But no one, to our knowledge attempted to solve fractional order partial
differential equations using the double Laplace transform.

In this work, we establish the double Laplace formulas for the partial fractional
derivatives and apply these formulas to solve a fractional heat equation with certain
initial and boundary conditions.
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ABSTRACT

The main aim of this study is to apply the Bell polynomials for the solution of
high order linear Fredholm integro-differential equations with a variable coefficient
under the initial-boundary conditions. These kind equations characterized by the
presence play an important role in explaining many different phenomena and
particularly, arise in applied mathematics, industrial applications and in studies based
on biology, economy, engineering, physics, mechanics, electrostatic and chemistry.
The used technique in this study is essentially based on the truncated Bell series,
their derivatives and its matrix representations along with collocation points; also it
reduces the solution of the mentioned equation under the initial -boundary conditions
to the solution of a matrix equation with the unknown Bell coefficients. Therefore,
when the problem solved, the approximate solution is written in terms of Bell
polynomials.The solutions are obtained as the truncated Bell series which are defined
in the interval [a, b]. Also, by using the Mean-Value Theorem and residual function,
an efficient error estimation technique is proposed, and some illustrative examples
are presented to demonstrate the validity and applicability of the method. The
numerical results obtained by using this method are compared in tables and
figures.The method is easy to implement and produces accurate results. All
numerical computations have been performed on the computer algebraic system
MATLAB.

Key Words: Bell polynomials and series, Collocation points and Matrix
method,Fredholm integro- differential equations.
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ABSTRACT

In this work, we discuss conditions for the existence of extremal solutions to a
certain kind of fractional boundary value problems in setting of a generalized
fractional derivative, the conditions of existence of maximal and minimal solutions are
discussed. The conditions will be obtained by use of the monotone iterative method
together with the method of upper and lower solutions. Because the monotone
iterative method together with the method of upper and lower solutions are important
tools for providing the existence and approximation of solutions to many applied
problems of differential and integral equations (Li et all 2008, Li et all 2011).

The aforementioned method have been applied to study a coupled system of
fractional differential equations with three-point boundary conditions in (Shan and
Khan 2018) and a class of boundary value problem of nonlinear fractional order
differential equations with the left Caputo derivative operator in (Ali et all 2019).

Therefore, inspired from the aforesaid works, we study the following boundary
value problems of fractional order differential equations of the form

DX+ f(t,x(t))=0,te[0,1] ,2<a<3,
subject to the conditions

X(0) = X"(t)],.,=0, x(1) =0,
where xeC’([0,1],0 ), and we assume that f:[0,1]x] —0 is continuous. ;D;

denotes the left generalized Caputo fractional derivative operator of x of order « with
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respect to the continuous function g such that g'(t)>0,t<[0,1], (Almedia 2017,
Jarad et all 2017).

Key Words: Generalized Fractional Derivative, Extremal Solutions, Boundary Value
Problems
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ABSTRACT

Singularly perturbed differential equations arise widespread in applications
including geophysical fluid dynamics, oceanic and atmospheric circulation, physical
chemistry and physics, describing the exothermic and isothermal chemical reactions,
the steady-state temperature distributions heat transport problem, heat conduction,
chemical engineering, under ground water flow, oceanograpy, meteorology etc.
chemical reactions, and optimal control. The numerical processing of singularly
perturbed differential equations gives great computational difficulties due to
singularity and boundary (or interior) layers. For this reason, appropriate numerical
methods such as the finite difference method should be used. Various researches
have been developed by some authors for singular perturbation problems

In this study, absolutely accurate computational solution of nonlinear singularly
perturbed differential equations with multi-point boundary conditions has been
obtained on Shishkin mesh. Finite difference scheme is constructed and approxiation
of the presented problem is obtained. According to e- perturbation parameter, the
first-order uniform convergence is found in the discrete maximum norm. A numerical
experiment is studied to demon strate the effectiveness and accuracy of the present
method. The results are demonstrated by table and figures.This study is prepared as
follows: Section 2 provides a preliminary estimate about the solution of the problem
and its derivatives. In section 3, Shishkin mesh is defined and then the finite
difference scheme for the proposed problem is established. Uniform convergence of
the method is investigated in section 4. Numerical example is carried out and its
results are demonstrated on table and figures in section 5. Finally, conclusion and

references is given last section.
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ABSTRACT

Magnetohydrodynamics (MHD) studies consider the dynamics of electrically
conducting fluids. MHD are described by a set of equations, which are a combination
of the Navier-Stokes equations of fluid dynamics and Maxwell's equations of
electromagnetism. In most terrestrial applications, MHD flows occur at low magnetic
Reynolds numbers.[1]

In this study, the stability analysis of time relaxation model obtained by adding
linear differential filter term to Simplified Magnetohyrodynamic (SMHD) equations is
investigated [2]. For this purpose, differential filter K(u—ﬁ) term is added to SMHD
equations and SMHD Linear Time Relaxation Model (SMHDLTRM) is constructed .
The algorithm of the model is discretized by Crank Nicolson (CN) method in time and
the finite element method in space [3]. The pressure, velocity and electric potential

spaces of the problem are given follow as
Q={q e L*Q): [q=0}
Q
X :={veH" Q)" :v|,=0}

S:={y € H'(Q): y,,=0}

The velocity, pressure and electric potential are given respectively
u:[0,T]—> X, p:[0,T]—> Q, ¢:[0,T]—> S, te(0,T]. They satisfy the following SMHDLTRM
algorithm;
N~ % (V)N (u- Vu,v)+M > (Vu, Vv)-(p,V-v)+
(~Vd+uxB,vxB)+K(U—u,v)=(f,v),vve X
(Va, q)=0, VgeQ
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(V(I)-UXB,V\V):O, V\If ES:
u(x,0) =u,(x),x e €,

d - u—u
—(u,v)=(——-,v

Olt( )=( 5 )

We investigate the stability analysis for this algorithm with finite element method via

Crank —Nicolson discretization.

Keywords: Magnetohydrodynamics Equations, Crank Nicolson, Finite Element

Method, Linear Time Relaxation

MSC : 35, 65, 76.
REFERENCES

[1] Davidson, P.A. (2001) An introduction to Magnetohydrodynamics.

[2] Layton, W. J. ve Neda, M. (2007) Truncation of scales by time relaxation, J. Math. Anal. 325: 788-
807.

[3] Yiksel, G. ve Ingram R. (2013) Numerical analysis of A finite element, Crank- Nicolson

discretization for MHD flows at small magnetic Reynolds numbers, Int J Numer Anal Model, 10(1): 74-
98.

ISBN: 978- 605-184-176-2 198



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

oeE DERNEGI
Mathematics in Konya, Land of Tolerance
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ABSTRACT

This paper presents a way of logical and numerical description of the
phytosociological analysis. The vagueness of vegetation units has been explicated
by means of formal tools developed by fuzzy set theory. The vegetation analysis has
been presented as a linguistic variable community type (ct). A set of its linguistic
values (Tct) contains names of syntaxa (as primary terms) and some compound
terms. According to the linguistic approach proposed, identification of a plant
association is based on its floristic composition and consists in the assigning the
most appropriate term in tct to this plant association. The method used here is called
as linguistic approximation. The logical differences between taxa and syntaxa, and
the numerical application of the variable ct in expert systems have been discussed
(Moraczewski 1993). The preferred of using of FST as the conceptual basis for
vegetation science seems to be appropriate. FST is principally convenient for the
description of complex systems (Zadeh 1972), and therefore for plant communities
(Andreucci et al. 2000, Ochoa-Gaona et al. 2010).

This method makes it possible to analyze the problems related to vegetation
researches and serves as a emergency service in cases where it is difficult to
express verbally.

Solutions to problems such as identification of plant communities, hierarchical
problems in plant sociology, and finally, the provision of responses to expressions in

plant sociology studies can be produced.

Key Words: Fuzzy Set Theory (FST), identification of plant communities, linguistic
variable, vegetation and phytosociological analysis.
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ABSTRACT

In this work, an inverse problem for a general non-stationary kinetic equation
with scattering term is considered. Inverse problems for kinetic equations have many
applications in science and technology. The physical meaning of these problems
consists in finding particle interaction forces, scattering indicatrices, radiation sources
and other physical parameters. Interesting results in this field are presented in Amirov
(1986), Amirov and Pashaev (1992), Anikonov and Amirov (1983), Pestov and
Sharafutdinov (1988). Solvability of various inverse problems for kinetic equations
were studied in Amirov (2001) and Anikonov (2001). Numerical solution algorithms
for similar inverse problems for stationary kinetic and transport equations without
scattering term were developed by Amirov et al (2011), Amirov et al (2009).

The main purpose of this study is to propose a numerical method to obtain the
approximate solution of the problem. For this aim, we apply the finite difference
approximation to the derivatives in the equation and trapezoid method, Simpson’s
rule and Newton Cotes formula’s to the integral term respectively. Exact and
approximate solution of the problem are compared with the help of tables and
graphs. The computational results show that the proposed method gives highly

effective solutions.

Key Words: Inverse problem, kinetic equation, finite difference method, trapezoid
rule
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ABSTRACT

Theoretically, estimating the behavior of solution of a problem provides
significant advantages in its application areas. Also, knowing under which conditions
the structure and character of the problem are protected under perturbations in the
input elements of the problem prevents to cause chaos (Duman, 2008). For a
difference equation system, two important concepts about the behavior of the
solution are "Schur stability” and "oscillation". Schur stability provides to obtain some
information about the behavior of the solution without calculating the exact solution of
the system (Akin and Bulgak, 1998; Aydin and Duman, 2011; Duman et all, 2018).
Oscillation allows to understand how the solution of a difference equation system has
a behaviour and how the external effects that affect it will change the behavior of the
solution (Agarwall et all, 2000; Elaydi, 2005; Sunday, 2018).

In this study, it has been discussed Schur stability and oscillation of the
behavior of high order difference equation systems. Some results related with the
disturbance of the Schur stability and oscillation have been obtained. The difference
between the quality of Schur stability according to eigenvalues and the quality of
Schur stability according to the o(A) parameter has been examined. A new criterion
has been given for high order difference equation systems to be both Schur stable
and oscillating. Results have been obtained related with optimum oscillation, practical
oscillation and continuity of oscillation. It has been examined whether high order
difference systems can be both Schur stable and oscillating. In addition, the obtained
results have been supported with numerical examples. They have been compared

with the results in the literature.
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ABSTRACT

In the last decades, many authors have produced excellent results in
mathematical modelling and solving the models which have constructed in different
fields of sciences and engineering. Because most of the models and systems are
nonlinear, solution methods and determining of their stability regions have an
important role. Moreover, fractional calculus theory, which is well-known as the
generalization of the integer-order calculus, it is a rapidly advancing field of
mathematics, physics, engineering, finance and artificial intelligence. It has been
attracting the interest of many researchers because of the results got when it is
applied to the real world models [1-3].

This paper addresses to determine the difference and effectiveness between

some analytical, numerical and approximate-analytical methods. Firstly, we have

considered an analytical method namely (1/ G’)—expansion method. We have solved

a kind of time-fractional partial differential equation analytically by using the

(1/G’)—expansion method and we have got an exact solution for the equation. Then

we have obtained a numerical solution of the equation by using the finite difference
method (FDM). Moreover, we have solved the mentioned fractional differential
equation by using an approximate-analytical method namely Laplace homotopy
perturbation method (LHPM). This method is combined with Laplace transformation
and homotopy perturbation method [4]. On the other hand, we have used as
fractional parameter the Caputo derivative [5] which is a well-known operator in
modelling and solving differential equations of fractional order.

In this paper, we have compared the results obtained with FDM and LHPM in

terms of figures and tables. According to the results obtained in this study, we can

ISBN: 978- 605-184-176-2 205

MATEMAﬁK(iI.ERI



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selguk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

say that the (1/G')—expansion method, FDM and LHPM are very effective and

accurate methods in finding exact, numerical and approximate analytical solutions,
respectively. In addition, we have concluded that the FDM solution is closer to the

exact solution.

Key Words: (1/G')—expansion method, finite difference scheme, Laplace
transformation, homotopy perturbation method, Caputo fractional derivative.
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ABSTRACT

It is well known that the Schur stability of the difference equation system
x(n+1)=Ax(n), neZ (1)
is equivalent to the Schur stability of coefficient matrix A, where A € My(R) and
x(n) € RY (Elaydi 1996, Akin and Bulgak 1998). If A is Schur stable then the value

w(A) = IHI; H =) (A7)
k=0

is known as Schur Stability parameter of the system (1), where H = H* > 0 is the
solution of the Lyapunov matrix equation A"HA — H + 1 = 0. The parameter w(4) is a
parameter that shows the quality of Schur stability of a matrix A. Linear difference
system (1) is Schur stable if and only if w(4) < o holds (Akin and Bulgak 1998,
Duman and Aydin 2011).

Let A € My(R) be an interval matrix, x(n) € RY and let us consider the following
difference equation system

x(n+1)=A4Ax(n); A= {A = (aij) € My (R), aije[gij,aij]}, (2)
where [gij,ﬁij] are the intervals of the real numbers (Bulgak and Bulgak 2001). As in
Schur stability of system (1), Schur stability of system (2) is equivalent to the stability
of the coefficient matrix A, too. So, it is important to examine the stability of the
interval matrix. If the matrices A € A are Schur stable, then the interval matrix A is
called as Schur stable (Bulgak 2001).
In this study we developed an algorithm for Schur stability of an interval

matrix A. The algorithm is a modification of Bulgak’s algorithm given in (Bulgak 2001).

The step size strategy in this algorithm is based on continuity theorem given in
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(Duman and Aydin 2011). The boundary of the continuity theorem is very sharp. It
means that the step sizes are quite large. Moreover, obtained results are supported
with numerical examples by using matrix vector calculator MVC (Bulgak and Eminov
2003).

Key Words: Difference equation system, Interval matrix, Schur stability
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ABSTRACT

We need to solve some differential equations by numerical methods. Since
numerical methods are iterative, they provide great convenience in calculating the
solution of Cauchy problems. In order to obtain a numerical solution close enough to
the analytical solution of the Cauchy problem, it is necessary to pay attention to the
selection of the step size in numerical integration. In the literature about numerical
integration, it is seen that fixed step size is generally used. In this case, the selected
fixed step size must be too small for obtaining a numerical solution close enough to
the analytical solution. However, this selection may require too many calculation
operations and a long time. Therefore, it would be more appropriate to select variable
step size according to the structure of the problem (Celik Kizilkan 2004, Celik
Kizilkan and Aydin 2005, Celik Kizilkan and Aydin 2006, Celik Kizilkan and Aydin
2011, R. Holsapple et all 2007). For the Cauchy problem

x" = f(t,x),x(t,) = X, (1)
step size strategies based on Picard theorem and error analysis are given in (Celik
Kizilkan 2004, Celik Kizilkan and Aydin 2005).

In this study, we have considered the second order Cauchy problem is given

in form

x" = f(t,x), x(t) = x0,x"(to) = %o . (2)
Similar to the error analysis in (Celik Kizilkkan and Aydin 2005), we have performed
the error analysis of Runge — Kutta - Nystrom method given in (Chang and Gnepp

1984) for Cauchy problem (2). We have developed a variable step size strategy for
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numerical integration of Cauchy problem (2) by considering this error analysis. We
have also applied the step size strategy based on the Picard Theorem to Cauchy

problem (2). Moreover, the results have been supported by numerical examples.

Key Words: Error analysis, Runge-Kutta-Nystrém method, Variable stepsize strategy
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ABSTRACT

A switched system is defined as the dynamical system that contains of a finite
number of subsystems and switching rules between these subsystems. The switched
systems are used in mathematical modeling of many fields such as industry and
engineering. Therefore, in recent years interest in studies on the stability of switched
systems has increased. One way of the stability analysis in switched systems is to
determination of the dwell time. The dwell time is the time elapsed between two
consecutive switching events. If each subsystems are stable then it is known
existence a minimum dwell time that guarantees stability of the switched system.

Over the past several years, for determining a dwell time and an average dwell
time to Hurwitz stabilization of switched systems a lot of study has been done. These
studies are generally based on the eigenvalue problem which is an ill conditioned
problem for non-symmetric matrices.

In this talk, the graph-dependent linear differential switched systems is
considered described by

x(t) = Agyx(t),0 €S8,t =0 (1)
where {4, € C™", p € P} is matrix family for ? = {1,2,...,N}, § is the set of the
functions o:[0,00) - P, o denotes the switching signals. And a new method is
proposed without calculating the eigenvalue to determine the dwell time and average

dwell time. This new method is based on the stability parameter proposed in [1].

Key Words: Hurwitz stability, Switched system, Dwell time, Average dwell time.

MSC.:. 34D20, 93D05.

ISBN: 978- 605-184-176-2 211



International Conference on Mathematics and Mathematics Education -
(ICMME 2019), Selguk University, Konya, July 11-13, 2019 MATE A

I DERNEGI
Mathematics in Konya, Land of Tolerance

REFERENCES
[1] A. Duman, K. Aydin, Sensitivity of Hurwitz stability of linear differential equation systems with
constant coefficients, International Journal of Geometric Methods in Modern Physics, Vol. 14, No.
6, 2017.

[2] ©. Karabacak, Dwell time and average dwell time methods based on the cycle ratio of the
switching graph, Systems & Control Letters, Vol. 62, 2013.

[3] S. Morse, Supervisory control of families of linear set-point conrollers-part 1:exact matching,
IEEE Trans. Autom. Control, Vol. 41, 1996.

[4] J.C. Geromel, P. Colaneri, Stability and stabilization of continuous-time switched linear
systems, SIAM J. Control Optim. Vol. 45, 2006.

ISBN: 978- 605-184-176-2 212



International Conference on Mathematics and Mathematics Education -
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 MATEMATIKCILE

I DERNEGI
Mathematics in Konya, Land of Tolerance

APPLIED
SCIENCES

213
ISSN: 978-605-184-176-2



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

International Conference on Mathematics and Mathematics Education MATEMATI I{(il. ER
Mathematics in Konya, Land of Tolerance

Examination of a two parameter estimator with mathematical
programming method

Nimet OZBAY !, Selma TOKER 2, Giillesen USTUNDAG SIRAY 3
1,2,3 Cukurova University, Faculty of Science and Letters, Department of Statistics, Sarigam, Adana,
nturker@cu.edu.tr, stoker@cu.edu.tr, gustundag@cu.edu.tr

ABSTRACT

Least squares estimator has some drawbacks and it is no longer favorable
when the problem of multicollinearity is encountered in linear regression model. We
propose a new two parameter estimator with attempt to have a more efficient
estimator to deal with the problem of multicollinearity. A mathematical programming
approach is utilized to specify two biasing parameters simultaneously by following the
way of Ebaid et al. (2017). Since the mean square error and the length of an
estimator are usually large in the existence of multicollinearity, we achieve to
minimize both of them at the same time with this programming method. Therefore, by
using this approach, the biasing parameters are determined by minimizing the mean
square error under the constraint that the length of the newly defined two parameter
estimator is less than the length of the least squares estimator. As an alternative
interpretation of this approach, the biasing parameters are estimated simultaneously
to minimize the mean square error according to the constraint that the length of the
newly defined two parameter estimator is less than the length of the Liu estimator
defined by Liu (1993). In addition to these new selection methods, we theoretically
derive optimal biasing parameters by minimizing the mean square error.
Consequently, via a numerical example, the mathematical programming parameter
estimations and the theoretical optimal parameter estimations are computed. With
the help of these biasing parameter estimations, the mean square errors and the

lengths of the mentioned estimators are calculated for comparison.

Key Words: Mathematical programming, multicollinearity, two parameter estimator.
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ABSTRACT

Fuzzy logic is an artificial intelligence technique [1]. The most prominent feature
of fuzzy logic is that it is more flexible than classical logic and can make more
accurate evaluation[2]. Unlike classical logic, fuzzy logic has membership degrees
which helps to determine membership degree of an element to a cluster and provides
results that are closer to reality in uncertain situations [3].

In this study, an attitude determination system has been developed by using
fuzzy logic method. The attitude scale used in this study was developed to measure
the attitude of undergraduate students towards mobile learning. The scale is consist
of 4 factors and 45 items [4]. Each factor of the scale is considered as an input value
of the developed fuzzy system. These input values are fuzzied by using triangular
membership functions in the designed fuzzy logic-based system. In order to make
inference, the developed system uses rule base which has been created by using
Mamdani method based on "IF THEN" rules.

The rule base of the study is consist of 327 rules which are prepared in
accordance with the experts opinion. A fuzzy result was obtained by executing the
rule base on input values. This result needs to be clarified and transformed into a
numerical value. In the study, "Centroid of Area (CoA)" method was used as the
defuzzification method.

Measuring attitude which is a psychological variable is more difficult than
measuring physical variables [5]. Fuzzy Logic helps to resolve uncertain situations
where information is not definite [6]. Therefore, it is inevitable to use fuzzy logic
approach in areas that involve complex processes. The proposed fuzzy logic-based
system was aimed to evaluate the attitude scale more precisely and accurately than

the classical method. This is the first study in this field that there is no similar study in
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literature to be compared with. Hence, success rate of the application is planned to
be presented by making comparisons with classical approach in the future studies.

Key Words: Fuzzy logic, attitude
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Fibonacci oscillators, Fibonacci calculus and thermo-statistics
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ABSTRACT

In this talk, we first present the deformed quantum algebras constructed by the
bosonic and fermionic Fibonacci oscillators [1,2], whose properties enable us to study
the main features of the Fibonacci calculus. We then introduce the thermo-statistics
of a gas model of these quantum oscillators [3,4]. As an application, the behaviour of
the statistical distribution function of the present gas model is analyzed within the
framework of continued fractions. It is shown that the entire structure of
thermodynamics is preserved if the standard thermodynamical derivatives are
replaced by the modified Fibonacci difference operator, which is a two-parameter
generalization of the Jackson derivative operator in the g-calculus. Finally, other

possible applications of the present approach will be pointed out.
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ABSTRACT

The inverse problem of determining unknown coefficient in a quasi-linear
parabolic equation has generated an increasing amount of interest from engineers
and scientist. The problem of recovering unknown source function in the
mathematical model of a physical phenomena is frequently encountered. These
problems were studied by many scientists with different boundary conditions (Cannon
1988, Pourgholia 2010, Ford 1973, Li 2015). The problem proposed in this study can
be used in many application such as investigation of heat distribution on laser
material interaction. In this article, we worked with periodic boundary conditions
unlike others. Moreover, from a technical point of view, these boundary conditions
are more difficult. This condition was studied by (Baglan 2010,Baglan 2014,Halilov
2009) with different direct problems. Also, in this article, we worked with pseudo-
parabolic inverse problem.

Consider the problem of finding a pair of functions (a,u) satisfying the following
guasilinear pseudo-parabolic problem:

u, —u, —eu, —atu="f(x,t,u) (1)

u(x,0) = o(x) (2)

u(0,t) = u(m,t)
u,(0,t) = u,(mt) ®)
E(t) = JExu(x, t)dx 4)

for a quasilinear parabolic equation with the nonlinear source term f = f(x,t,u).

In this research, we examine an inverse problem of a quasilinear pseudo-

parabolic equation with periodic boundary condition.We consider the initial-boundary

ISBN: 978- 605-184-176-2 219



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

I DERNEGI
Mathematics in Konya, Land of Tolerance

value problem (1)-(4) with periodic boundary conditions (3) and integral over
determination condition (4). In this study, we prove the existence, uniqueness
convergence of the weak generalized solution, continuous dependent upon the data
of the solution by Fourier method; and we construct an iteration algorithm for the
numerical solution of this problem. We analyze computationally convergence of the
iteration algorithm, as well as treating a test example.

Key Words: Quasilinear Pseudo-Parabolic Equation, Inverse Problem, Periodic
Boundary Condition, Finite Difference Method.
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Modeling of temperature distribution as a function of laser energy:
Parallel to the fiber axis on poly(ether-ether-ketone) composites
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ABSTRACT

Poly(ether-ether-ketone) (PEEK) is used in many area especially structural and
industrial applications due to the fact that it has superior mechanical, chemical and
thermal properties [1]. Besides excellent electrical and thermal properties, carbon
fibres have high specific tensile modulus and strength [2]. Due to these properties,
carbon fibers are frequently used as reinforcement materials in polymer matrices.
While the polymer matrix determines the long-term durability of the composite
system, light carbon fibers ensure that the material is durable and lightweight. The
polymeric matrix also contributes to damage resistance and interlaminar shear
strength [3].

Since composites have more than one materials together which are different
thermal and mechanical properties, machining of composites is more complex than
pure materials. Lasers are used in many industrial and high technological area.

In this study, proposed mathematical model has been applied on the cavity
formation on PEEK composite by single laser pulse using Fourier method with
homogenous approach. The effects of the laser energy on temperature distribution in
PEEK composite was investigated and the numerical model was obtained. Under
some natural regularity and consistency conditions on the input data, the existence,
uniqueness of solution are shown by using the generalized Fourier method.

Finally, the experimental data are compared to the results calculated by heat

conduction models.

Key Words: Mathematical Modelling, Laser Ablation, Fiber, PEEK, Composites,
Generalized Fourier method.
MSC: 80.
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ABSTRACT

In this study, it is aimed to analyze and evaluate the master's and doctoral
thesis studies on mobile application which are published between the years of 2010-
2017. Thus, it has been tried to show the trend of mobile applications on graduate
studies in Turkey [1].

For this purpose, all of the thesis with the subject of mobile application in
education between the years 2010-2017 are scanned in the database of YOK
National Dissertation Center. In this study, a total of 53 graduate thesis studies, 41 of
which are master's thesis and 12 of which were doctoral thesis, are accessed. The
master's and doctoral thesis are analyzed in terms of years, universities, institutes,
broadcasting language, sampling, application courses and data collection tools [2].

When the distribution of master thesis is examined by years, it has been seen
that the most thesis on mobile application in education and training category is
published in 2016. When the distribution of doctoral thesis according to years is
examined, it has been seen that the highest number of doctoral thesis is published in
2015.

When the distribution of graduate thesis according to universities is examined, it
is determined that most of the master thesis is prepared in Gazi University and most
doctoral thesis is prepared in Atatirk University. When it is analyzed by the institutes,
it has been seen that both master and doctoral thesis are prepared mostly within the
Institute of Educational Sciences.

According to the category of publication language, master’s and doctoral thesis
are mostly written in Turkish. When graduate thesis are categorized according to
sampling, it has been seen that most undergraduate students are selected as

samples in both master and doctoral thesis studies.
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It is observed that some of the thesis examined within the scope of the study
are applied in the courses [3]. When we analysed the distribution according to the
applied courses, it is recognized that while English courses are the main subjects in
the master thesis, English courses and science courses are the main subjects in the
doctoral thesis.

As a result of the analysis, it has been seen that survey and semi-structured
interview are mostly preferred as the data collection tool in the master and doctoral
thesis. Daily use is the least preferred data collection tool. In addition, it is determined
that most of the graduate thesis studies are carried out to examine the effect of
mobile applications on success and attitude.

The results obtained within the scope of this study are considered to be a guide

for the researchers interested in the subject [4].

Key Words: Mobile game, mobile learning, education.
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ABSTRACT

Optimization is the process of obtaining the most appropriate solution for a
specific purpose and under some constraints given. In mathematical sense, it can be

expressed as minimizing or maximizing a function. In an optimization problem, f,

being a function and x; being a decision variable, objective function is defined as:

Max(or Min) f (X, X, ..., X,)

vy Ap

and constraints are defined as:

fj_{:xl,.'l':g, any xu} <= bl
fk{:xl.lxﬂj ---Jx:lz} == bk
fin (X1, %2, 000, X ) = by

If all the functions in the problem are linear, they are expressed as linear optimization
problems. There are many optimization models within the scope of operations
research. The best known of these are linear programming, integer programming,
assignment problems, shortest path problems, knapsack problems, budgeting
problems and travelling salesman problems.

In this study, one of the optimization problems the shortest path problem is
discussed. The shortest path problem aims to find the shortest path between nodes,
as in the case of travelling salesman problem. However, it differs from them in two
aspects. First, there is no obligation to visit all nodes on the way to the destination.
The second is no return to the beginning. Therefore, the shortest path problem does
not include a loop. In a problem with k nodes, the shortest path has a maximum of k-

1 paths. An exemplary shortest path algorithm is shown graphically in Figure 1.

ISBN: 978- 605-184-176-2 225



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

w0 M —
/—8—‘3/\
\ 20
\
10 24 18 y
N/ O\

Figure 1. Graph of Shortest Path
Here the yellow node is the starting point and the blue node is the target point. The

green nodes represent the routes to be taken.

Classical and heuristic algorithms developed for solving shortest path problems
are widely used. In this study, from among the classical algorithms, Dijkstra, Bellman
Ford, Johnson algorithms and from among the heuristic algorithms, Genetic, Scaling,

Dinitz algorithms were examined.

n is the total number of vertices and m is the total number of edges;

Metods Classic or Heuristic Complexity
Dijkstra Algorithm Classic 0o(n?)
Bellman-Ford Algorithm Classic o(n?)
Johnson Algorithm Classic O(mlog+myn N)
Genetic Algorithm Heuristic O(nlogn)
Scaling Algorithm Heuristic O(vnmlogn)
Dinitz (or Dinic's) Algorithm Heuristic O(m+n(U/delta))

In this context, the complexities of the algorithms were investigated and comparisons

were made.

Key Words: Optimization, shortest path problems, classic and heuristic algorithms.
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ABSTRACT

The theory and application of ordinary and partial differential equations play an
important role in the modelling of most of the physical phenomena, biological models,
engineering sciences, real life problems.

There are so many different techniques to solve differential equations. Integral
transform techniques such as Laplace, Fourier, etc. are extensively applied in theory
and application [1,3]. Kamal transform, which is also an integral transform, is derived
from the classical Fourier integral. This transform is one of the very convenient
mathematical tools for solving differential equations. The definition, properties and
applications of the Kamal transform to ordinary differential equations were described
[2].

In recent years, many various methods such as double Laplace transform,
double Sumudu transform introduced by many researchers to find the solution of
partial differential equations.

In this study, we derive the formulae, for the first time, for the double Kamal
transform [4]. In order to show the applicability and efficiency of the double Kamal
transform, we obtain the exact solution of general linear telegraph equation which
appear in the propagation of electrical signals along a telegraph line, digital image
processing, telecommunication, signals and systems. In order to illustrate the ability

of the method, an example is provided [4].
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ABSTRACT

In this study, a new statistical distribution called as type | generalized half
logistic lindley (TIGHL) distribution is introduced. This new distribution is obtained by
finding distribution of maximum of a X random variable having Lindley distribution
with a Y random variable having Type | Generalized Half Logistic distribution
introduced by Olapade (2014). Some statistical properties such as moments,
coefficients of skewness and kurtosis for this new distribution having increasing
failure rate are examined. Maximum likelihood estimation method for estimation of
the parameters of this new distribution is used. A Monte Carlo simulation study based
on performances of Maximum Likelihood (ML) estimators according to mean square
error (MSE) and bias is performed. Finally, using real data, this new distribution are
compared with other known distributions in terms of goodness of fit measures such

as log-likelihood, Akaiki information criteria, Bayesian information criteria.

Key Words: Maximum likelihood estimation, Monte Carlo simulation, type |
generalized half logistic lindley Distribution.
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ABSTRACT

Circular (directional) statistics is a method used mainly in engineering,
meteorology, ocean science, geography, geology, medicine, neuroscience, and it is
related to directions, angles and rotations. In traditional statistical methods, the data
are assumed to be on the real number line, whereas in the circular statistics the data
consist of angles which are measured on a given reference point and are assumed to
be on the unit circle. The concept of outliers in statistics is used for the observations
that have different behaviors and have a significant distance from other observations
in a random selected sample from a population. The existence of outliers is one of
the most important problems that encountered in modelling and forecasting process.
Due to the fact that the circular data structure is different from the linear data, it is
also necessary to have a special examination in the case of this type of observation.
In this study, outlier detection methods are examined and a robust nonparametric
procedure is proposed for detection of outliers in a circular univariate dataset. The
performance of the proposed method is investigated with a comprehensive simulation
study and real data applications. Results are compared with existing methods. It has
been observed that the proposed method has high performance in detection of

outliers.
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ABSTRACT

Global optimization methods are widely used for obtaining more sensitive
results including minimizing the related errors in mathematical problems. Particle
Swarm Optimization (PSO), a population based global optimization approach
introduced by Eberhart and Kennedy, inspired social behaviour of birds and fishes.
The algorithm is extended by many researches for its easy implementation.

In the present work, we improved original PSO algorithm via defining a new
mutation operator based on dynamically generated hyper-ellipsoids to support the
adaptive swarm size mentality. In each iteration of the proposed method, a new
population is generated inside of the hyper-ellipsoid constructed randomly in the
neighbourhood of the best optimal solution found so far. If an individual of the swarm
has better fitness value than the global best, which is the best solution found so far, it
is labelled as the new global best. Thus improves the capability of PSO by means of
exploitation.

Furthermore, to increase the exploration ability of classical PSO, a randomly
generated population outside of the hyper-ellipsoid is also used and it is investigated
whether the better solution is. In this way, the dynamically creation of hyper-ellipsoids
help us generating new patrticle population.

We use some popular benchmark functions to test performance of the proposed
approach within both of low and high dimensional cases. We compare the
performance of the proposed approach with original PSO. The obtained results show
that the proposed approach could improve the performance of original PSO. Our
suggestion could be easily applied to other population based optimization techniques

for solving daily life problems requiring optimization.

Key Words: Metaheuristic, swarm intelligence, particle swarm optimization, global
optimization, hyper-ellipsoid.
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A mathematical model for electromagnetic fields around high

voltage lines
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ABSTRACT

Magnetic pollution plays an important role in the developing world. World-
renowned organizations such as ICNIRP, WHO and IARC have determined limit
values for exposure to Electromagnetic Fields (EMF). However, some countries have
adopted the values of these organizations as exposure limit values for EMF, while
others have established their own exposure limit values. In Turkey, the limit values
determined by these institutions have been adopted.

There are many studies in the literature about negative effects of EMF on living
things and environment, caused by High Voltage Lines (HVL) [1]. Therefore, it is
important to know the values of EMF in the vicinity of an HVL in order to avoid the
negative effects of the EMF and to determine safe zones.

In this study, EMF values of 75 measurement points from each 154 kV, and 380
kV HVLs were taken in Elmadag district of Ankara. By using these values normal
distribution graphs were drawn. Graphs are important for parametric tests as in our
case it show whether the normal distribution assumption is fulfilled or not. Curve
fitting models, (i.e. least square method, Gaussian method, Fourier method) suitable
for the data structure were selected by considering the normal distribution of the
obtained data.

With the measurement data obtained, curve estimation was performed by using
least square method [2-3], Gauss [4-5] and Fourier [6] methods. Then, these curve
estimations were compared. For this study, the most appropriate estimation method
was obtained, and an appropriate mathematical model was developed to find the
EMA values around YGH. Thus, EMA values can be found approximately at any

point in the region where YGH is located.
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ABSTRACT

The portfolio is the name given to all financial assets such as cash, currency,
gold, stocks, etc. that an investor holds in order to invest and gain profits. Portfolio
selection is the process of determining the investment tools to be taken and removed
in the created portfolio. The mean-variance model proposed by Markowitz (1952),
which is one of the commonly used models in portfolio selection, is based on the
acquisition of minimum risk and maximum profits with securities in the portfolio. In
recent years, it is observed that metaheuristic algorithms are commonly used to solve
portfolio selection problems, instead of classical optimization techniques.

In this study, the data set is obtained by taking the daily closing prices of 30
assets in the BIST30 index between December 2016 — December 2017. Markowitz
mean-variance model is considered for portfolio selection. Differential Evolution (DE)
and Particle Swarm Optimization (PSO) which are well-known are metaheuristic
methods, are applied to determine which portfolios are to be selected. In addition, the
performances of these metaheuristic methods have been compared in terms of

achieving optimum portfolio.

Key Words: Portfolio Optimization, Metaheuristic methods, Markowitz mean-
variance model
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ABSTRACT

Due to technological developments, the need for electrical energy is changing
day by day. This needs to be taken into account in the design and planning of houses
or facilities. Today, electrical installations are made in accordance with the Electrical
Internal Facilities Regulation [1]. Demand power is created by taking into account the
installed power and necessary calculations are made accordingly [2]. Installed power
is expressed as the sum of the rated (label) powers of electrical consumers in a plant
[3]. Here, the installed power values are the values determined as a prediction [4-5].
Demand power is a value obtained by multiplying the concurrency coefficient by
considering the installed power and most of the calculations in the plant are made
according to this value. Costs of materials calculated according to demand power
also change according to these values [6]. However, plants often do not operate on
demand. This is a situation that needs to be considered and evaluated. Therefore, in
this study, the demand power and the maximum power value used by the subscribers
in Cankiri in 2018 were examined [7]. In 2018, the number of low-voltage subscribers
in Cankiri is 2534 and these consumers constitute 906 buildings. In this study, the
installed power, demand power and maximum power value of 2534 data are
examined. The numerical analysis of the data was carried out as a result of the
equations in Equation 1 and Equation 2, which determined the ratio of demand and
maximum power to installed power in%.

. . P
%DiversityFactor = —%mnd_x100 (1)

installed

L P
%DiversityFactor _new = —"—-*100 2)

installed
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When the results obtained from Equation 1 and Equation 2 are examined for all
data, it is seen that there are differences between the data by 40% and this situation
should be reevaluated with constant multiplier value expressed as the coefficient of
concurrence. In addition, when the data of 2534 buildings in Cankiri were examined
and analyzed, it was seen that 90% of them did not draw as much energy as demand
power. In addition, in the optimization studies, the distributions 0f% values calculated

by statistical methods considering maximum power value were determined in graphs.

MSC : 49, 65, 93.
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ABSTRACT

As one of the measurement criteria of the level of development, the quality of
packaging is increasing day by day in the world where the amount of packaging
consumption per person is increasing day by day. The increase in quality has brought
the hygiene level to the next level. In this context, increasing the hygiene level has
been included in the performance criteria of the packaging manufacturers. The most
basic improvement method of hygiene level in the industry is the production methods
without touching. The first stage of untouched production is now carried out
untouched by many packaging companies, while the second stage of quality control
still includes question marks.

In this study, quality control of plastic packages by image processing method
will be examined. In this way, it is aimed to increase the hygiene and quality
standards to the upper levels by performing quality control process without touching,
which is the second stage of production without touching. The images taken from the
camera will be mathematically modelled and uploaded to the computer system. The
mathematical model for the image processing of the reference product will be created
as in literatures [1-7]. Rigid plastic food packages produced on high speed injection
machines are controlled by image processing system and compared with reference
product. The images transferred to the system with the help of the cameras in the
image processing system are modelled and identified. The capture of the photo, its
storage in the buffer and its processing processes must be defined separately. Image
transfer time is 10-35 millisecond and image processing time is 120-300 millisecond

depending on the filter and mathematical model to be applied.

Key Words: Image processing, Mathematical modelling, Quality control, Rigid plastic
food packaging
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ABSTRACT

Factor Analysis (FA) are widely used in almost all area of the data science. It is
used to dimension reduction, variables selection, ranking subjects and etc. In this
study, factor analyses are investigated under the light of R library “psych”. This library
contains a lot of commands related to FA. One of the biggest important aims of FA is
of estimate the factor loadings. There are eight factoring methods (fm) are used in

library “psych”. Factor loadings are calculated by fm such as "minres”, "uls", "ols",

wis", "gls", "ml", fm="pa",
(Johnson and Wichern 2002, Joreskog 1963, Lawley and Maxwell 1971).

Our main aim of the study is to compare the eight methods discussed above via

minchi" and "old.min". These methods can be found in

simulation in terms of bias and mean square errors. In the simulation study, different
correlation matrix structures, rotation methods and various sample sizes are
considered when the underlying distribution of data is multivariate normal.
Furthermore, non-normal data are also examined in the analysis.

There are several tests on the number of factors in the factor analysis. The
command “factanal” in library “factanal” gives the chi-squares statistic with p value. In
the study, the secondary problem is of predict the power of this test on the number of
factors.

Determination of the number of factors is another problem in factor analysis.
This can be done by using command “fa.parallel” in library {psych} or Kaiser Criterion
(eigenvalue greater than one). The last issue on the study is to simulate the true
prediction rate of the Parallel Analysis and Kaiser Criterion methods which determine

the number of factors.
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Finally, all experiences obtained from the simulation study are shared with the
reader such as which methods are used to estimate the factor loadings and which

method is used to predict the number of factors under certain conditions.

Key Words: Factor analysis, factor loadings, Monte Carlo simulation, mean squares
errors
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ABSTRACT

There are many statistical tests in the literature to compare the treatments
based on repeated measured data. These tests are categorized in two parts as
parametric and non-parametric. The most common parametric tests are repeated
measure of ANOVA and Hotelling’s T-square, and the non-parametric tests are
Friedman (Pereira et all 2015), Kendall W and Cochran Q (Bagdonavicius et all 2011,
Corder and Foreman 2009).

In this study, an extensive simulation study is performed. R language is used for
the Monte Carlo simulation analysis and 5000 trials are run in each computation. The
data are generated from continuous and discrete distributions such as normal,
Gamma, Weibull, t, binomial, Poisson, multinomial and etc. The tests are compared
in terms of power under different correlation structure and different sample size.
Furthermore, it is examined how the null distribution of tests statistics works under
different conditions.

According to simulation study, statistical software users will be advised on
which test is appropriate to analysis their data. A SWOT analysis is also provided for
the considered tests. That is, the efficiency and deficiency of tests are highlighted in
case of violation of test assumptions.

A numerical example is also provided to demonstrate how to analyze the

repeated measured data.
Key Words: Repeated measured data, Monte-Carlo simulation, Power of hypothesis
test, Parametric tests, Non-parametric tests.
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ABSTRACT

Banks Foundation is based on attracting deposits where forecasting them is an
important issue for banks. Forecasting based on historical data has a great attention
nowadays where there are several techniques have been developed in order to get
accurate forecasts. Well-known used method for finding an accurate forecasting
model for time series based on autoregressive (AR), moving average (MA),
autoregressive moving average (ARMA) and autoregressive integrated moving
average (ARIMA) models is called Box and Jenkins method. Many studies about
Moving Average and ARIMA models were discussed in order to find accurate
forecasting models. In this study, an application of ARIMA and Moving Average
Models for Forecasting Bank Deposits Rate will be investigated. As it's observed
nowadays, banking industry is faced with great competition. The number of banks
and use of new tools especially electronic banking have maximized this competition
and turned intelligent management of banks into a critical issue. This study seeks to
forecast the bank deposits. To do this, we have used the ARIMA method as well as
the Moving Average Models. The quarterly data of bank will be used in this study for
16 year period. This study examined the hypothesis that Moving Average with ARIMA
models are more accurate than the classical ARIMA models in forecasting the bank
deposits.

Key Words: ARIMA models, forecasting, moving average models
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ABSTRACT

The Ministry of National Education and the Council of Higher Education are
authorized and responsible for studies on improving the educational quality of higher
education institutions in our country, implementation of educational activities,
balanced distribution of higher education services throughout the country, to take
measures to ensure equality of opportunities and opportunities for candidates to
access to higher education through effective and efficient use. The fact that
universities are decision-makers, have independent legal entities, and act
independently in decision-making and implementation; lack of a foresight mechanism
for the decisions to be taken, with the usefulness of the actions taken, and the
appropriateness of the decisions taken; act independently in decision-making raises
the problem of lack of knowledge of the activities of universities and units. In this
study, it was tried to determine how effective and efficient they work with input
(number of academic staff, number of administrative staff, number of students,
amount of appropriation, etc.) and output (number of graduates, expenditure amount,
academic incentive points, etc.) values used by Selcuk University affiliated faculties
and four year college. It is important to inform senior management about the current
situation and to create insight in decisions to be taken under variable factors for the
future. In this study, Selguk University 2018 Administration Annual Report and 2018
Academic Incentive Score data were used. In this study, data envelopment analysis,
which is a parameterless technique which uses linear programming principles, is
used to perform relative efficiency analysis in order to enable comparison with each
other. As a result of the study, relative efficiency analysis of the units were performed

and evaluations were made regarding the ways in which the input and output values
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were not effective and the ways to be effective. If it is effective, in order to maintain
the current level of activity, if the idle (unutilized capacity) capacity arose, the

assessments regarding the idle capacity were made.

Key Words: Activity Measurement, Universities, Data Envelopment Analysis, Linear
Programming
MCS: 61, 65, 68
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ABSTRACT

Linear codes have diverse applications in secret sharing schemes,
authentication codes, communication, data storage devices, consumer electronics,
association schemes, strongly regular graphs and secure two-party computation.
Indeed, as a special class of linear codes, minimal codes have significant
applications in secret sharing and secure two-party computation. There are several
methods to construct linear codes, one of which is based on functions over finite
fields [2]. Recently, many construction methods of linear codes based on functions
have been proposed in the literature [2,4].

In this work, to construct minimal linear codes over finite fields, we make use of
weakly regular plateaued unbalanced functions defined in [3] in the well-known
construction method based on the second generic construction proposed in [2].

We first construct several classes of linear codes with three weights from
weakly regular plateaued functions and determine their weight distributions. We
next give punctured version of each constructed codes, which may be (almost)
optimal codes. Furthermore, in view of a sufficient condition on minimal codes given
in [1], we observe that the constructed codes in this work are minimal, which can be
directly employed to construct secret sharing schemes with high democracy. We
finally describe the access structures of the secret sharing schemes based on the
dual codes of the constructed minimal codes. Such secret sharing can be practically
used in many areas such as cloud computing environment, decentralized electronic

voting system and blockchain technology.
Key Words: Finite fields, minimal codes, weakly regular plateaued functions, secret
sharing schemes.
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ABSTRACT

In 1963, Levine [1] introduced the concepts of semi open sets and semi
continuity in topological spaces. Then, in 1965, the a-open sets started with Njastad
[2] and it is shown that o(X) is a topology for a set X. The notions of preopen sets
and precontinuous functions in topology defined and studied by Mashhour et al. [3].
After that, Abd El-Monsef et al. [4] introduced the concepts of (-open sets and [3-
continuity in topological spaces. It is clear that every a-open set imply semi open set
or preopen set. Moreover, every semi open set implies B-open set and every preopen
set implies B-open set. We recall the concepts of g-closed sets [5], rg-closed sets [6]
and d&-open sets [7] in topological spaces. These sets play an important role in the
works of generalizations of continuous functions in topology. Recently, by using these
sets, many authors defined and investigated various classes (for example: alc-sets,
slc-sets, sglc-sets, srglc-sets, etc.) of these sets and continuity in topological spaces.

In this note is to introduce and study the notions of new types of functions,
namely dslc-semi-continuous, d&sglc-semi-continuous, dsrglc-semi-continuous. It is
the goal of this paper to the relationships between &slc-semi-continuity which is
stronger than dsglc-semi-continuity and dsrglc-semi-continuity which is weaker than
dsglc-semi-continuity. We also obtained some properties of these functions in

topology.

Key Words: semi open set, a-open set, 5-open set.
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On the alpha distance formulae in three dimensional space
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ABSTRACT

The a-metric for a€[0,17/4] in the real plane, was given first in (Tian, 2005) as a
generalization of the well-known taxicab and the Chinese checker metrics. Later, the
a-metric for three dimensional space was given in (Gelisgen and Kaya, 2006).
Afterwards, the a-metric was extended for a€[0,17/2) in (Colakoglu, 2011). According
to latest situation, in the plane, for points P;=(X1,y1), P2=(Xz,y2), and positive real
number A(a)=(seca-tana) where a€[0,1/2), the a-metric is defined by

da(P1,P2)=max{[X1-Xz|,|y1-Y2[HA(@)min{|x1-X|,|y1-Y[}.
Geometrically, the a-distance between two points P; and P, is the sum of lengths of
line segments joining the points, one of which is parallel to a coordinate axis and the
other one is parallel to a line making angle a with the other coordinate axis, while the
Euclidean distance between the points P; and P, is the length of the straight line
segment joining the points.

In this talk, mainly we determine some distance properties of the a-metric in two
and three dimensional spaces, whose special cases are given in (Akca and Kaya,
2004) and (Gelisgen at al., 2006). First, we determine the a-distance formulae
between a point and a line and two parallel lines in the real plane, using the a-circles,
and then using the a-spheres, we determine the a-distance formulae between a point
and a plane, two parallel planes, a point and a line, two parallel lines and two skew
lines in the three dimensional space, of which we are quite familiar to their Euclidean

analogs.

Key Words: Alpha metric, taxicab metric, Chinese checker metric, distance, three
dimensional space.
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Astrohelicoidal Surfaces
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ABSTRACT

We assume y: I — Il be a curve in a plane II for an open interval I c R, and ¢
be a line in II. A rotational surface in E3 is defined as a surface rotating a curve y
profile curve around a line ie. axis . When a profile curve y rotates around the axis #,
it simultaneously displaces parallel lines which are orthogonal to the axis ¢, so that
the speed of displacement is proportional to the speed of rotation. Hence, obtaining
surface is named the helicoidal surface with axis £ and pitch a € R*. See also
(Eisenhart 1909, Forsyth 1920, Gray et al. 2006, Hacisalihoglu 1982, Nitsche 1989,
Spivak 1999) for details.

We construct a new kind helicoidal surface which its profile curve has astroid
curve in the three dimensional Euclidean space E3.

Using rotational matrix in E3, profile curve y, and adding translation vector on
axis z, we obtain helicoidal surface which has astroid curve. We called resulting
surface as astrohelicoidal surface. Taking function ¢(u) on the profile curve y, we
calculate the Gauss map of the surface. We also find Gaussian curvature and the
mean curvature of the astrohelicoidal surface A(u, v). We also draw some figures for
the astrohelicoidal surface, and its Gauss map in the three dimensional Euclidean
space.

Finally, calculating some differential equations, we give minimality and flatness

conditions of the astrohelicoidal surface.

Key Words: astrohelicoidal surface, Gauss map, Gaussian curvature, mean
curvature.
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ABSTRACT

We consider a new kind helicoidal hypersurface which its profile curve has
astroid curve in the four dimensional Euclidean space E*.

y: I — Il be a space curve for an open interval I c R, and let £ be alinein I1. A
rotational hypersurface is defined as a hypersurface rotating a curve y profile curve
around axis ¢ in the four dimensional Euclidean space E*. W hen a profile curve y
rotates around the axis #, it simultaneously displaces parallel lines which are
orthogonal to the axis ¢, so that the speed of displacement is proportional to the
speed of rotation. Hence, obtaining surface is named the helicoidal hypersurface has
axis ¢ and pitches a and b for positive real numbers. See some papers (Arslan et al.
2012, Ganchev and Milousheva 2014, Giler et al. 2018, Giiler et al. 2019, Giler and
Turgay 2019), and books (Eisenhart 1909, Hacisalihoglu 1994, Nitsche 1989) about
hypersurfaces

By using rotational matrix in E*, and profile curve y with translation ve ctor on
axis x4, w ef ind helicoidal hypersurface w hich h as a stroid ¢ urve. Resulting
hypersurface we called is astrohelicoidal hypersurface A(u,v,w). Cons idering
function ®(u) o nt he p rofile c urve y, we ca Iculateth e Ga ussma pof th e
hypersurface. Then we find Gaussian curvature and the mean curvature of the
astrohelicoidal hypersurface.

We also draw some figures of the astrohelicoidal hypersurface, and its Gauss
map with projection from four dimensional Euclidean space to the three dimensional
Euclidean space.

Obtaining some second order differential equations, we have minimality and

flatness conditions of the astrohelicoidal hypersurface.
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Key Words: 4-space, astrohelicoidal hypersurface, Gauss map, Gaussian curvature,
mean curvature.
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ABSTRACT

In 1999, Molodtsov [1] introduced the concept of soft sets as a new
mathematical tool for dealing with uncertainties. A soft set over a universal set is
defined as a parametrized family of subsets of the universe set. A soft element is a

parametrized family of singleton subsets of the universal set. Let A be a set of

parameters and X be a universal set. Let (F,A) and (G, A) be two soft sets over a
common universe X. (F, A)is said to be null soft set, denoted by @, if forall 1€ A,
F(1)=@. (F,A)is said to an absolute soft set denoted by X, if for all 1eA,
F(1)=X . The collection of the null soft set ® and the soft sets (F,A) over X for
which F(1) =@, V1 e A is denoted by S(X) and the collection of all soft elements of
E is denoted by SE(X).

(F,A),(G,A)eS(X) be soft sets. (F,A)& (G, A) iff every soft element of (F, A)
is also a soft elements of (G,A). Any collection of soft elements of a soft set can

generate a soft subset of that soft set. The soft set constructed from a collection B of

soft elements is denoted by SS(B). For any soft set (F,A)eS(X),

SS(SE(F,A))=(F,A); whereas for a collection B of soft elements, SE(SS(B)) >B.

The elementary operations on soft sets are defined as follows. Let

(F,A),(G,A)eS(X). The elementary intersection (H,A) of the soft sets
(F,A),(G,A) is defined as (H,A)=SS(SE(F,A)nSE(G,A)) and it denoted by
(H,A)=(F,A)©(G,A). The elementary union (H,A) of the soft sets (F,A),(G,A) is

defined as (H, A)=SS(SE(F, A)USE(G, A)) and it denoted by (H,A)=(F,A) ®(G, A)
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Let X be an absolute soft set and T S(X) be a family of soft sets on X.
T S(X) is called an elementary soft topology if it is the following axioms:
1 ®,Xer,

2 {Ui}. et=>®,,U, e,

iel
3 {Ui}in:l et=>0,U, er.

Then the triple ()Z,r, A) is called an elementary soft topological space.
In this work, we define the concept such as first and second countability in

elementary soft topological spaces and prove their some basic properties.

Key Words: Soft set, soft element, elementary operations, elementary soft topology,
countability.
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ABSTRACT

In recent years, Ricci flows (Bejan and Crasmareanu 2014) have been an
interesting research topic in Mathematics especially in differential geometry. On a

compact Riemannian manifold M with Riemannian metric g, the Ricci flow equation

is given by
g .
— =—2Ricg,
ot J

such that Ricgis defined as Ricci curvature tensor and t is time. A soliton which is
similar to the Ricci flow and which moves only with a one-parameter of the
diffeomorphism family and the family of scaling is called a Ricci soliton (Hamilton
1988).
On a Riemannian manifold (M, g), the Ricci soliton is defined by
(L, g)(X,Y)+2S(X,Y)+249(X,Y)=0,

such that S is the Ricci tensor associated to g (the Ricci tensor S is a constant
multiple of g), L, denoted the Lie derivative operator along the vector field and 4 is
a real scalar (Nagaraja and Venu 2016).

It is well known that nearly Kenmotsu manifolds can be characterized through

their Levi-Civita connection by
(V@)Y + (V@)X ==(Y )X —n(X )oY
for any vector fields X and Y (Oztiirk 2017). Moreover, if M satisfies
(Vo) = g(eX,Y )& —n(Y Jox
then it is called Kenmotsu manifold (Kenmotsu 1972). By the way a semi-symmetric
manifold is defined by R(X,Y).R =0 for all vector fields X,Y on M, where R(X,Y)
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acts as a derivation on R (Nomizu 1968). Such a space is called "semi-symmetric

space" since the curvature tensor of (M : g) at a point pe M, R, is the same as the
curvature tensor of a symmetric space (that can change with the point of p) (Oztiirk

2017).

In this work, we have studied the geometry of Ricci solitons on nearly Kenmotsu
manifolds under semi-symmetric metric conditions. Firstly we give some basic
informations about nearly Kenmotsu manifolds, Ricci solitons on a nearly Kenmotsu
manifold and structures of semi-symmetric metric connection. Then we investigate
Ricci solitons on nearly Kenmotsu manifolds with semi-symmetric metric connection.
Also we give some curvature identities about curvature tensor of a Ricci soliton on a
nearly Kenmotsu manifold with semi-symmetric metric connection. And then we
consider some important results and theorems of Ricci solitons on Ricci-recurrent
and o@-recurrent nearly Kenmotsu manifolds with semi-symmetric metric connection.
Finale of the present paper is to study Ricci soliton on quasi-projectively flat (or ¢-
projectively flat) nearly Kenmotsu manifold with respect to semi-symmetric metric

connection.

Key Words: Nearly Kenmotsu manifold, Ricci solitons, semi-symmetric metric
connection.
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ABSTRACT

Focal surfaces are known as line congruences. The concept of line
congruences is defined for the first time in visualization in 1991 by Hagen and
Pottman.

Canal surface with a significant place in geometry provides benefits in showing
human internal organs, long thin objects, surface modelling, CG/ CAD and graphics.
Tubular surface is a special case of a canal surface.

In differential geometry, frame fields are important tools for analyzing curves
and surfaces. Frenet frame is the most familier frame field but there is also another
frame field such as Darboux frame. Besides Frenet frame is constructed on a curve
with its velocity and the acceleration vectors, Darboux frame is constructed on a

surface with the curves' velocity vector and the surface' normal vector.

Here, we focus on focal surface of a tubular surface in Euclidean 3-space IE®.
Firstly, we give the tubular surface with respect to Darboux frame. Then, we define
focal surface of this tubular surface. We get some results for this type of surface to

become flat and we show that there is no minimal focal surface of a tubular surface in

IE®. We give an example for this type of surface. Further, we show that u-parameter

curves cannot be asymptotic curves and we obtain some results about v-parameter

curves of the focal surface M~.

Key Words: Focal surface, tubular surface, Darboux frame.
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ABSTRACT

In this work, we define the concept such as density, separability and Lindel6f's
properties in elementary soft topological spaces and prove their some basic
properties

A soft set over a universal set is defined as a parametrized family of subsets of
the universe set. A soft element is a parametrized family of singleton subsets of the
universal set. Let A be a set of parameters and X be a universal set. Let F and G be
two soft sets over a common universe X. F is said to be null soft set, denoted by @,

if forall 2e A, F(1)=@. F is said to an absolute soft set denoted by X, if for all
AeA, F(4)=X . The collection of the null soft set ® and the soft sets (F, A) over X
for which F(1)=@, VieA is denoted by S(X) and the collection of all soft
elements of X is denoted by SE(X) [1,2].

Let X be a absolute soft set and 1< S(X) be a family of soft sets on X. 1< S(X) is
called a elementary soft topology if it is the following axioms and the triple ()Z,r, A) is

called a elementary soft topological space.[3]:
1 o, X er,

2 {U}

eT=>®. U er,
iel iel 1

3 {Ui}in:1 et=>0 U, er.
Let ()Z,T,A) be an elementary soft topological space and F,G e S()Z) be two

non-empty soft sets. F is called dense soft set in itself if F is a soft subset of the

soft set of limit points F’. F is called dense soft set in G if the soft closure F of F
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is a soft subset of G. F is called nowhere dense soft set in ()Z,T , A) if IOE:CDI F is
called everywhere dense soft set in ()Z,T ,A) if F=X.

Let ()Z,T,A) be an elementary soft topological space and F be a soft set of
S()Z ) F is called a countable soft set if the family of the soft elements of, SE(F) is

countable. BcSE(X) be a class of soft elements. F :SS(B)eS(X) is called a

countable soft set if B is countable. Any an elementary soft topological space
()Z,T,A) is called separable iff there is a countable everywhere dense soft set
FeS ()Z)

In this paper, we show that some properties of separable spaces. Also, we
research the relationship between separable space and second countable space

An elementary soft topological space ()Z,T,A) is called Lindelof soft space iff
there exists a countable soft subcover of every soft open cover of the soft set X .

We satisfy that every soft closed subspace of a Lindelof elementary soft
topological space is also Lindelof elementary soft topological space with the definition

given above. Also, we give some examples and some properties of Lindel6f

elementary soft topological soft space.

Key Words: Soft set, soft element, elementary operations, elementary soft
topology, countability.
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An approximation for null cartan helices in Lorentzian 3-space
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ABSTRACT

In Lorentzian 3-space, there exist three types of curves, namely, spacelike,
timelike and null(lightlike) curves according to their causal characters. The timelike
curves have many analogies and similarities with the spacelike curves. However, null
curves different from the timelike and spacelike curves. Therefore, null curves are
often more appropriate to explain physical phenomena.

On the other hand, A helix defined as a curve whose tangent vector makes a
constant angle with a fixed direction. The helix has various applications to natural
scientists, mathematics, fractal geometry, computer-aided design, computer
graphics, physics, etc. Moreover, DNA, carbon nanotube, screws, springs... have the
helical shapes and they can be used for the tool path description, the simulation of
kinematic motion or the design of highways, etc.

In this work, we introduce a new type of null Cartan helices in Lorentzian 3-
space. We investigate the helices with the constant timelike, spacelike and lightlike
Killing axis in Lorentzian 3-space. As a result, we calculate the Bishop curvatures of
the null Cartan helix. Then, we obtain the explicit parametric equation of these curves
by using Bishop curvatures. Finally, we give various related examples and draw their
images.

Key Words: Killing vector field, Bishop frame, Cartan frame, Null Cartan curve.
MSC: 53C30, 53C52.
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ABSTRACT

Cosympletic manifold is an odd dimensional counterpart of a Kahler manifold
which is defined by Lipperman and Blair 1967 [6]. Endo investigated the geometry of
nearly cosymplectic manifolds [3].

An almost contact metric structure (¢,&,7,9) satisfying (V, @)X =0is called a
nearly cosymplectic structure [5]

Ricci soliton is a special solution to the Ricci flow introduced by Hamilton [1] in
the year 1982. In [2], Ramesh Sharma initiated the study of Ricci solitons in contact
Riemanian geometry. Later, Mukut Mani Tripathi [4] ,Nagaraja et al. [5] and others
extensively studied Ricci solitons in contact metric manifolds. Ricci soliton in
Riemanian manifold (M, g) is a natural generalization of an Einstein metric and is
defined as a triple (g,V,4) with a g Riemanian metric, V a vector field and A a real
scalar such that

(L, 9)(X,Y)+2S(X,Y)+249(X,Y)=0
where S is the Ricci tensor of M and L, denoted the Lie derivative operator along

the vector field V . The Ricci soliton is said to be shrinking, steady and expanding
accordingly as 4 is negative, zero and positive respectively.

Fisrtly, after we introduce the structure of nearly cosymplectic manifolds, we
give basic curvature properties and Ricci solitons on nearly cosymplectic manifolds.
After than we give a characterisation of Ricci solitons in generalized ¢ -recurrent,
pseudo-projective ¢ -recurrent, concircular ¢-recurrent and Ricci recurrent nearly

cosymplectic manifolds based on the 1-form.
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ABSTRACT

This scientific study is about the mapping of cartesian functions onto surfaces of
arbitrary dimensions. Mapping of functions onto a surface helps us to evaluate the
value of a function after a transformation applied to the basis vectors. The mapping
function can be shown as Z: (x,y) —>Fe(x, y,z) since y = f(x) the expression (x,y)
can be shown as (x, f(x)), so we can get Z: (x, f(x)) = F (x,y, z) and since we have
the output set of this mapping function as another function it can be found out that
the mapping function is Z = F (x, f(x), z) where z is the surface equation z(x, y). The
z component of the vector can be evaluated as z(x, f(x)) using the aforementioned
information. In the end we have a function Z(x, f(x)) in order not to confuse this x
value with the other given information or calculations, it is better to change this

parameter to another one which will be called t. Inthe end we have o btained a

mapping function Z(t, f(£)) = F (£ f(8),z(t, f(£))) = it +JF (£) + K z(t, f(1)) . Th'is
function can be (and is) generalized for n dimensionals urfaceso f
F (x4, x5, X3, X,,). This mapping function is the first part of this study, there is another
mapping function which is also about the projection of an arbitrary function onto a
surface but in a more rotational way. To be more specific, the firstly mentioned
transformation is about the manipulation of the cartesian coordinate system whereas
the other one is about the projection of functions onto a manifold of an object. For
instance, the mapping function for a cylinder (not to confuse with the first mapping
function) is Z(¢, £ (t)) =1cos(t) + jsin(t) + k f(t). If we plot the graph of this function
for the condition f(t) =t, it can be seenthatthe outputis Z(t, f(t)) =1 cos(t) +
jsin(t) + k t. If we split this function into parts, we will get x(t) = cos(t), y(t) =
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sin(t), z(t) = t (Kaya, 2015). We can think of curves in space as paths of a point in
motion (Struik, 1950). Such curves we will be discussing through this study were
studied by other fellow mathematicians, but they don’'t generalize the concept of
arbitrary functions and surfaces, Conical spiral of pappus (Chasles & Graves, 1845)

and spherical helices (Struik, 1950) are such examples.

Key Words: Mapping function, n dimensional surfaces, coordinate systems.
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ABSTRACT

Set theory, initiated by George Cantor is one of a milestone of mathematics. In
his definition, the sets are crisp and it is clear if an element belongs to a set or not.
However, if we aim to model a concept in real life by using the mathematical
properties of Cantor’'s set theory, then we might run into various difficulties due to
vagueness that exists in problems related to economics, engineering, medicine, etc.
In order to incorporate the vagueness into set theory, many theories have been
introduced. The most successful one for these kinds of vague concepts is Zadeh'’s
fuzzy sets [7]. The key idea behind this theory is to have a membership function for
the elements of a set. On the other hand, Molodtsov [3] defined soft set theory as a
new approach for vagueness, which can be seen as a generalization of fuzzy set
theory. Roughly speaking, instead of having only one membership function as
originally introduced in fuzzy set theory, one can define the approximate elements of
a set by using the parametrized subsets in soft set theory.

As a further improvement, fuzzy soft sets were first introduced by Maji et.al. [2]
as a combination of fuzzy and soft sets. This hybrid model gave rise to new scientific
studies, papers, and applications. Fuzzy soft topological spaces were first defined by
Tanay and Kandemir [6]. Simsekler and Yuksel [4] developed fuzzy soft topology. In
these papers fuzzy soft topology is a crisp set containing fuzzy soft sets. Aygunoglu
et al. [1] observed the category of fuzzy soft topological spaces (FSTOP) and
fuzzificated the fuzzy soft topology by grading the fuzzy soft open and fuzzy soft
closed sets from 0 to 1. This idea was initially given by Sostak [5] for fuzzy
topologies.

In this paper, we study the category of FST between fuzzy soft topological
spaces and define the fuzzy soft initial and fuzzy soft final topologies, respectively.
The paper is structured as follows. First, we define fuzzy soft inclusion, fuzzy soft

equality, fuzzy soft union, and fuzzy soft intersection. Then we introduce fuzzy soft
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topology by using a different approach; namely, we generalize the idea of Sostak [5].
Accordingly, we define fuzzy soft continuous mappings and also the category of FST.

Finally, we give the initial and final fuzzy soft topological spaces.

Key Words: fuzzy soft topology, category
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ABSTRACT

The fixed point theory is used in many different fields of mathematics such as
topology, analysis, nonlinear analysis and operator theory. Moreover, it can be
applied to different disciplines such as statistics, economy, engineering, etc. The
studies of fixed point theory covers a wide range. The most basic and famous fixed
point theorem is Banach fixed point theorem. It guarantees the existence and
uniqueness of solution of a functional equation. Besides Banach, many different fixed
point theorems were introduced such as Kannan, Caristi, Coupled, Suzuki, etc.

In literature, there are many kind of metric spaces as partial, rectangular, cone,
b-metric, etc. A new one to them is bipolar metric spaces. The concept of bipolar
metric space was introduced by Mutlu and Girdal in 2016, considering them only
isometrically without exploring their topological structures in detail. They gave some
basic definitions and examples about bipolar metric spaces and described maps and
sequences, study completeness, discuss some related properties and gave some
fixed point theorems such as Banach, Kannan. After that, Mutlu, Ozkan and Giirdal
proved coupled fixed point theorems for covariant and contravariant contractive
mappings on these metric spaces. In addition this, they gave some fixed point
theorems for multivalued covariant and contravariant mappings and examined some
properties of them.

The main result of this study is a fixed point theorem which extends many fixed
point theorems for contravariant contraction mappings on bipolar metric spaces. In
addition, using this fixed point theorem, it has been given a characterization of bipolar

metric completeness.

Key Words: Fixed point theory, bipolar metric spaces, completeness.
MSC: 46, 54.
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ABSTRACT

Because of Banach contraction principle’s important, this principle has
generalized and extended in different ways. In this sense, one of the most interesting
result is obtained by Caristi [1] known as Caristi fixed point theorem. Besides,
Ekeland obtained a result for a variational principle which has many applications to
great number of branches in mathematics such as nonlinear analysis, differential
geometry. Then, it was shown that Caristi fixed point theorem is equivalent to
Ekeland variational principle. So, by virtue of its applicability, Caristi fixed point
theorem has been extended and generalized by many authors. On the other hand,
Czerwik [2] defined the notion of b-metric space to generalize concept of standart
metric. However, any b-metric d has a disadvantage. Athough standard metric is
continuous, b-metric may notb e c ontinuous. T oremedy t his | ack, Kirk e t a |.[3]
defined the strong b-metric space. Very recently, Nabil et al. [4] defined the concept
of M,-metric. Then, Sahin et al. p] no dified th eir de finition as mo re su itable to
generalize the ordinary metric and the b-metric. In this paper, first, we introduce the
concept of strong M,-metric which is an extension of strong b-metric. The n, we
investigate that whether Caristi fixed point theorem is extend to strong M,-metric
space and we show that this result cannot be obtained on strong M,-metric spaces.
To overcome this problem, we suggest a hew mapping so called Caristi mapping of
new type and so that, we obtain Caristi type fixed point theorem on strong M,-metric

space.

Key Words: Strong M,-metric, fixed point, Caristi fixed point theorem
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ABSTRACT

Molodtsov [1] introduced the concept of soft sets in 1999 and then there have
been many works about associating and applying soft sets to various mathematical
structures especially algebraic and topological structures. After Shabir and Naz [2]
introduced the notion of soft topological space, many authors studied on soft
topological spaces considering the concept of soft point. Then, Das and Samanta
introduced notions of soft element, soft reel set and number and soft complex set and
number over soft sets [3, 4]. Samanta et al. and several authors examined some
mathematical structures such as soft topology [5], soft metric, soft vector, soft norm,
etc. by using the notion of soft element.

On the other hand, in 1994, Matthews introduced [6, 7] partial metric spaces to
provide mechanism generalizing metric space theories. This is a relatively new field
and has vast application potentials in the study of computer domains and semantics
[8]. There have been different approaches in this area when it comes to applying the
developing mathematical concepts to computer science.

In this study, we introduce soft partial metric spaces. We first define the concept
of soft partial metric according to soft element and then describe some of its
properties and give some examples. We show that every parametrized family of crisp

partial metrics {p,: 1€ A} on a crisp set X is a soft partial metric on the absolute
soft set X and every crisp partial metric p on a crisp set X can be extended to a

soft partial metric on the absolute soft set X . The soft partial metric is more general
and comprehensive than any parametrized family of the crisp partial metrics. Then,
we give following theorem for about which soft partial metric is a parameterized

family of crisp partial metrics.
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Theorem: If a soft partial metric space p on X satisfies the following axiom
(P5) and if for e A, p,:XxX >0 =[0,x) is defined by p, (X(1),¥(1))= p(X, 9)(4),
%, §e X then p, is a partial metric on X .

(P5)  For (r,s)e XxX and A€ A, {p(X, §)(A):X(4) =r,§(A)=s} is a singleton
set.

Finally, we investigate topology of soft partial metric spaces. We first define soft
open ball, soft neighbourhood and soft open set in soft partial metric spaces. We
prove some of their properties and we show that the family of all soft open sets in a
soft partial metric space is an elementary soft topological space under some
conditions.

Theorem: Every soft partial metric space satisfying the axiom (P5) is a

elementary soft topological space.

Key Words: Soft set, soft metric, soft topology, soft partial metric.
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ABSTRACT

In this study, we introduce for the first time concepts of soft S-lower positive,
soft S-lower negative, soft S-upper positive and soft S-upper negative approximations
considering both a subset of initial universe and complement of this subset. Then, we
define concept of bipolar soft rough sets based on these approximations. We are
inspired of the method given by F. Karaaslan and N. Cagman in [2]. And applied this
method by using our approximations to a medicine problem calculating the risk of
prostate cancer. Our datas are prostate specific antigen (PSA), free prostate specific
antigen (fPSA), prostate volume (PV) and age factors of 78 patients from Necmettin
Erbakan University Medicine Faculty. A doctor cannot understand whether a patient
has prostate cancer only by looking at the factors of PSA, fPSA, PV and Age. Biopsy
is required for a definitive diagnosis and the doctor should refer to this procedure.
However, in the case of biopsy for diagnosis, the cancer can spread to other vital
organs. For this reason decreasing the number of the biyobsy process is an
important problem. In this regard, we aim to help doctors. Also, we compared the
new approach that we defined in our study and the approach given by F. Karaaslan

and N. Cagman [2].

Key Words: Bipolar soft set, Bipolar soft covering based rough set, Decision making.
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ABSTRACT

Let M be an even dimensional differentiable manifold and Q a global 2-form on
M. If Q is closed and non-degenerate, then (M, Q ) is called symplectic manifold.
Infact, since nondegeneracy says that the top exterior power of a symplectic form is a
volume form, symplectic manifolds are necessarily even-dimensional and orientable.

Although, symplectic geometry first provided a language for -classical
mechanics, nowadays, such manifolds have many applications in different research
areas and symplectic geometry has own research agenda. In mathematical context,
symplectic manifolds have been used and applied to Arnold conjecture, pseudo-
holomorphic curves, topology, Seiberg-Witten invariants. Symplectic manifolds have
also relations with analysis, low-dimensional topology and mathematical physics [1].

Riemannian submersions between Riemannian manifolds were studied by
O'Neill [6] and Gray [4] . Later such submersions were considered between manifolds
with differentiable structures. In [8], Watson defined almost Hermitian submersions
between almost Hermitian manifolds and he showed that the base manifold and each
fibre have the same kind of structure as the total space, in most cases. We note that
almost Hermitian submersions have been extended to the almost contact manifolds
[2], locally conformal K\"{a}hler manifolds [7] and quaternion K\"{a}hler manifolds [5].

In this talk, we introduce symplectic submersions between symplectic
manifolds, provide examples and check the character of the base manifold when we
have symplectic submersions. We also check the existence of connection on the
symplectic manifold.

Key Words: Riemannian submersion, Symplectic manifold, Symplectic submersion
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ABSTRACT

A structure on n- dimensional manifold M given by a nonnull tensor field F

satisfying

FP+F=0
is called an F-structure. In this case, M is called an F-manifold. The rank of F is
constant. Denoting the rank of F by r, if n = r, then F-structure isan almost complex
structure. If n -1 = r and orientable then F- structure becomes an almost contact
structure. F-structure was defined by Yano in [8]. Later, by using this idea many new
geometric concepts have been introduced. For examples, globally framed F- manifold
was defined and studied by Goldberg-Yano [2], very recently almost Kenmotsu F-
manifolds have been defined and studied in [1].

On the other hand, as a unification and extension of usual notions of complex
manifolds and symplectic manifolds, the notion of generalized complex manifolds
was introduced by Hitchin [4]. This subject has been studied widely in [3] by Gualtieri.
A central idea in generalized geometry is that TM &TM* should be thought of as a
generalized tangent bundle to manifold M. If X and ¢ denote a vector field and a dual
vector field on M respectively, then we write (X, a) (or X + a) as a typical element of
T™M @ TM*. The space of sections of the vector bundle TM @TM* is endowed with
IR- bilinear operation: for the sections (X, a), (Y, B) of TM @TM* =7,
the Courant bracket [, ] is defined by

[(X, a), (Y, B) ]=[X, Y]+ LxB - Lya — Yad(ixB-iva).

Motivated by Hitchin's and Gualtieri’'s papers, generalized subtangent
manifolds, generalized contact manifolds and generalized paracomplex manifolds
have been defined and studied in [5], [7]. Recently, Vaisman defined the notion of
generalized F-structure and generalized CRF-structures [6]. He investigated main
properties of CRF- manifolds and generalized metric CRF-manifolds. Among other
things, he showed that generalized metric CRF-manifolds are a generalization of
generalized Kaehler manifolds. And then he introduced generalized CRFK-manifolds.
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In this talk, we continue investigate generalized CRF- manifolds. We mainly obtain

necessary and sufficient conditions for generalized F-structures to be integrable.

Key Words: F- structure, Generalized F -structure, CRF-structure.
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ABSTRACT

Harmonic morphism has been an important research area of differential
geometry. In theoretical physics, harmonic maps are also known as sigma models.
When Eells and Sampson have introduced this subject one of their first result
showed that a holomorphic map between Kaehler manifolds is a harmonic map [3].
This result has been extended to Sasakian manifolds by lanus [5], Kenmotsu
manifolds by Yaning Wang to quaternionic Kaehler manifolds by lanus, Mazzocco

and Vilcu.

A map F: M - N, between Riemannian manifolds is harmonic if it is a critical
point of the energy functional of F. Since the tension field of a map is the trace of
second fundamental form, every totally geodesic maps is also harmonic map.
Therefore, harmonic maps include maps that send each geodesic to the geodesic

and maps that maintain parallel displacement.

Moreover, let M and N be a Riemannian manifolds. Amap F : M —» N is called a
harmonic morphism if for any harmonic function f. V — R, defined on an open

subset Vc N with ¢™(V) non-empty, fo ¢ : ¢™*(V) = Ris a harmonic function.

In this talk, we first check the harmonicity of nearly Kaehler manifolds and the by
using the harmonicity, we investigate the stability of such harmonic maps. We also
investigate stability of harmonic maps between nearly Kaehler manifolds and Kaehler
manifolds.

Key Words: harmonic maps, Kaehler manifolds, nearly Kaehler manifolds
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ABSTRACT

CR-submanifolds of Kaehler manifolds were introduced by Bejancu as a
generalization of totally real submanifolds and holomorphic submanifolds. (Bejancu
1986). Slant submanifolds of Kaehler manifolds were defined by Chen as another
generalization of totally real submanifolds and holomorphic submanifolds. A slant
submanifold is called proper if it is neither totally real nor holomorphic.

On the other hand, hemi-slant submanifolds of Kaehler manifolds were defined
by Carriazo under the name of anti-slant submanifolds. However, the term "anti-slant’
may suggest that the submanifolds have no slant part. (Carriazo 2000).

Therefore the second author used the notion of Hemi-slant submanifolds and he
studied various properties of such submanifolds. He also considered warped product
Hemi-slant submanifolds. We note that Chen-Blair studied curvatures of CR-
submanifolds of Kaehler manifolds and they obtain a characterization in terms of
Riemann Christoffel curvature tensor field. (Sahin 2009).

Moreover, Chen showed that a CR-submanifold becomes holomorphic
submanifold or anti-invariant submanifold under certain conditions imposed on the
curvature of ambient manifold, see [1] for the above results and related theorems and
corollaries.

In this talk, we consider curvatures of hemi-slant submanifolds of Kaehler
manifolds. We first obtain a characterization of hemi-slant submanifolds in a complex
space form, then we investigate the existence ( or non-existence ) of hemi-slant
submanifolds by imposing certain conditions on the curvatures such holomorphic
sectional curvature and Ricci tensor.

We observe that our results are strikingly different from the above results of CR-

submanifolds.
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ABSTRACT

A filter space is a generalisation of a topological space based on the concept
of convergence of filters (or nets) as fundamental. Therefore, filters use to describe
convergence in general topological space and to characterize such important concepts
as continuity, initial and final structures, compactness. Also, filters play a important role
in the development of fuzzy spaces which have applications in computer science and
engineering. Filters were introduced by H. Cartan in 1937 and subsequently used
by Bourbaki in their book Topologie Générale as an alternative to the similar notion of
a net developed in 1922 by E. H. Moore and H. L. Smith. All the fundamentals of
general topology are developed using filter convergence by Kowalsky in 1954. In
1979, Schwarz introduced the category ConFCO of constant filter convergence
spaces and continuous maps and Schwarz defined as below:

Let X be a set. A mapping K from X into the power set of the set of all filters on
X is called a convergence structure on X and (X, K) a constant filter convergence
space if the following hold for all xeX:

(i) [x] belongs to K.
(i)If acP and aeK implies BeK for any filter 3 on X.

A map f :(X,K)—(Y,L) between constant filter convergence spaces is called
continuous if and only if aeK implies f(a)eL (where f(a) denotes the filter generated by
{f(D)| De a}ie., f(a)={ UcX :3Dea such that f (D)cU }). The category of constant
filter convergence spaces and continuous maps is denoted by ConFCO.

Various generalizations of the usual separation properties at a point p are given
by M. Baran in 1991 and 1995. There are several ways to generalize the usual To
axiom of topology to topological categories. To objects use to define various forms of

(pre)Hausdorff objects in arbitrary topological categories and the notion of closed
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subobject of an object of a topological category which is used in the compactness,
regular, completly regular, and normal objects
The main goal of this paper is to give the definition of local To constant filter
convergence spaces and examine some invariance properties of them.
Acknowledgements. This research was supported by the Aksaray University
Scientific Research Center (BAP) under Grant No: 2018/004.

Key Words: Topological category, local To spaces, constant filter convergence
spaces.
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ABSTRACT

The study of filters is a very natural way to talk about convergence in an arbitrary
topological space. Topological notions such as convergence, limit, separation, and
continuity are defined based on axioms for convergence instead of neighborhood.
Particularly, filter convergence and net convergence are very useful notions to deal
with compactness in terms of cluster points and limit points. One is the concept of a
filter, introduced by Cartan in 1937 and the other is the concept of a net, introduced by
Moore and Smith in 1922. Furthermore, Choquet, Hausdorff, Katetov, Kent, and others
used the concept of convergence in their works. In fuzzy topology also the notion of
convergence plays an important role to deal with limit and continuity.

Filter convergence spaces are used by Kowalsky in 1954 and In 1979, Schwarz
introduced the category ConFCO of constant filter convergence spaces and
continuous maps: Let X be a set and F(X) set of all filters on X and K be a function
from X to P(F(X)). If K is satisfies the following conditions, (X, K) is called a constant
filter convergence space.

(1) [x] belongs to K.
(2) If acp and aeK implies BeK for any filter § on X.

Closure operators appear in many fields in algebra, topology, geometry, logic,
combinatorics, computer science, relational data bases. Dikranjan and Giuli introduced
the concept of closure operator of an arbitrary topological category in 1987. They used
this to characterize the epimorphisms of the full subcategories of the given topological
category.

Let € be a set based topological category. A closure operator C of € is an
assignment to each subset M of (the underlying set of) any object X of a subset CM of
X such that:
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(1) McCMm,
(2) CNcCM whenever NcM
(3) For each f:X—Y in € and McY, C(f1(M) cf1(CM)), or equivalently, f(CM) cC(f(M)).
In 1991, Baran introduced the notion of (strong) closedness in set-based
topological categories and used these notions to generalize each of the notions of
compactness, connectedness, Hausdorffness, perfectness, regular, completely
regular, and normal objects to arbitrary set-based topological categories.
The aim of this paper is to give the characterization of (strongly)closed subobjects
of an object in category of constant filter convergence spaces and to show that they
form appropriate closure operators in the sense of Dikranjan and Giuli.

Key Words: Topological category, closure operator, Ti object, constant filter
convergence spaces.
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ABSTRACT

The notion of an almost cosymplectic manifold was introduced by Goldberg and
Yano in 1969 [1]. The simplest examples of such manifolds are those being the
products (possibly local) of almost Kaehlerian manifolds and the real line R or the
circle S. Curvature properties of almost cosymplectic manifolds were studied mainly
by Goldberg and Yano [1], Olszak [2] and Endo [3].

Blair at al. [4] introduced the notion of (x, «) contact metric manifolds, where
xand pare real numbers. The full classification of these manifolds was given by
Boeckx [5]. Later Koufogiorgos and Tsichlias [6] introduced the generalized (x, u)

contact metric manifolds where and are real functions and they gave several

examples.

Ricci soliton is a special solution to the Ricci flow introduced by Hamilton [7] in
the year 1982. In [8], Ramesh Sharma initiated the study of Ricci solitons in contact

Riemanian geometry. Ricci soliton in Riemanian manifold (M,g) is a natural
generalization of an Einstein metric and is defined as a triple (g,V,4) with a ¢
Riemanian metric, V a vector field and A a real scalar such that

(L, @)(X,Y)+2S(X,Y)+249(X,Y)=0
where S is the Ricci tensor of M and L, denoted the Lie derivative operator along
the vector field V . The Ricci soliton is said to be shrinking, steady and expanding

accordingly as 4 is negative, zero and positive respectively.

Fisrtly, we introduce the structure of on generalized ¢-recurent almost
cosymplectic (x, 1) spaces, we give basic curvature properties and Ricci solitons on

generalized ¢ -recurent almost cosymplectic (x, u) spaces. After than we give a
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characterisation of Ricci solitons in generalized pseudo-projective generalized ¢ -
recurent almost cosymplectic (x,u)spaces, concircular ¢-recurent almost
cosymplectic (x, i) spaces and Ricci recurrent generalized ¢-recurent almost

cosymplectic (x, 1) spaces based on the 1-form.

Key Words: Almost cosymplectic (x, u) spaces , ¢-recurent, Ricci solitons.
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ABSTRACT

Ideals, ideal topological spaces and local functions were discussed for many
years in many papers. Various concepts were defined and the relationships between
them are examined. Kuratowski gave the concepts of ideals and local functions for
the first time (Kuratowski 1933). He examined the properties of local functions and he
also gave axioms to obtain a new topology. Those axioms are called “Kuratowski
Closure Axioms”. Vaidyanathaswamy obtained a new topology by the help local
function and Kuratowski Closure Axioms (Vaidyanathaswamy 1945). Jankovic and
Hamlett have presented concept of ideal topological space (Jankovic and Hamlett
1990). They obtained some new results and some applications. Khan and Noiri gave
definition of semi-local functions by using semi-open sets (Khan and Noiri 2010) .
They also expolored the properties of semi-local functions. An approximation of the
local function has been given by help of closure operator of the topological space (Al-
Omari and Noiri 2013). Islam and Modak presented “semi-closure local function”
(Islam and Modak 2018). They have introduced another approximation of the local
function by the help of semi-closure.

In this study, we defined a new local function which is called “ weak semi-local
function” . We also expolored the properties of this weak semi-local function and

obtained new results.

Key Words: Ideal topological spaces, Local function, Weak semi-local function
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ABSTRACT

A q=a,e taetae tae au:anaz:a:a,

real quaternion, with four real numbers,

having properties of

1]

=e’=¢’=-1,

6 3

1
gxe =¢e, eXxXe =6, eXg=e,

e,xXe ="e, exe ="¢, X6 = ¢

& =1e,e

and four units, '&  was defined by Irish mathematician Sir William Rowan

Hamilton in 1843. All real quaternions, being extensions of four dimensional complex

numbers, of IH, {IH,@,R,+,-,®,x}

system is a quaternion algebra. By defining
guaternions, Hamilton, showed that division is possible for two vectors, hence,
adding a new multiplication to vector algebra. By this new definition of multiplication
of quaternions, it became easier to examine movements in Euclidean space

(Hacisalihoglu 1983).

In this study, fundamental definitions and operations of split quaternions are
explained, where algebraic structure of split quaternions were built by using an object
obtained from prime numbers. Quaternion multiplication of split quaternions is
explained as defined in (Aristidou 2009) by using the object obtained from prime
numbers, and in turn, by the help of a linear operator, it is expressed as a matrix
multiplication. It has been observed that those matrix multiplication operators are
similar to those Hamilton operators given by (Agrawal 1987). Thus, algebraic
structure of split quaternions is built on the object founded by prime numbers and

properties of such quaternions are examined.
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ABSTRACT

Proving activities have great significance in learning and teaching of advanced
mathematics subjects (Weber, 2001). Thus, developing this ability is one of the main
objectives of several courses. While the importance of proving in mathematics
education has been emphasized, there are few studies in literature examining this
process moment-by-moment. In addition, many studies show that undergraduates
have difficulties (such as conceptual, representational and methodical) on this matter.
To overcome mentioned difficulties, many theoretical frameworks have been
presented from different perspectives. Being one of them the proof image was
introduced by Kidron and Dreyfus (2014) by correlating different frameworks, which
explain the learning process of individuals. While introducing this framework, they
RBC (Recognizing — Building With - Constructing) model as a tool. Proof image
provides a suitable context both for analyzing the interaction between formal
constructs and intuitive constructs in proving and for tracing forming stages of the
“new” construct emerging this interaction. Because it was aimed to understand how
to the proving process forming and what are the components that it included, the
proof image was adopted as the theoretical perspective of this study.

In this descriptive study, which is a part of larger study, criterion-sampling
method was used, and a junior level prospective teacher (named as M) was selected.

This participant was asked to prove following theorem:

Theorem: The set of real numbers (R) is equivalent to its each subset, which
includes an open interval.
Due to its nature, which allows interactions between intuitive and logical

constructs (Kolar and Cadez, 2012; Tsamir, 1999), the infinity was preferred as the
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context of the study and the participant was expected to use Cantor's bijective
mapping approach. Right after the proving activity, a semi-structured interview
performed. Two cameras from different angles recorded all of these activities.
Transcription documents, video recordings and written answers of the participant
were examined together in the data analysis process. As a result of the cognitive and
affective analyses, it was identified that M had a proof image. In addition, insight
moments and enlightenment were identified as the important steps, which carried him
to formal proof.

The results related to the proof image, the insight moments and the

enlightenment will be discussed in detail in the presentation.

Key Words: Proof, Cantorian set theory, proof image.
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ABSTRACT

Arithmetic mean is one of the important concepts we come across in daily life
and statistics. In daily life, the concept of arithmetic mean is used in various fields like
meteorology, medicine and agriculture (Zazkis, 2013). Although arithmetic mean
seems to be a simple concept, studies show that secondary and high school students
experience various difficulties regarding this concept (Strauss and Bichler, 1988;
Mokros and Russell, 1995; Cai, 2000). Finding the arithmetic mean of a dataset via
algorithm does not indicate students' comprehension of the arithmetic mean concept.
Students should know where the arithmetic mean algorithm comes from, why it is
used and should be able to find the missing data over the mean value in a known
dataset (Cai, 2002). Students should know the properties of arithmetic mean and
should be able to use it effectively to compare datasets (Gal, Rothschild and Wagner,
1989).

Results of international comparison studies reveal that Singaporean students
are more successful than Turkish students in problems related to arithmetic mean.
The difference between the performances of the Singaporean and Turkish students
can be explained by examining how this concept is presented in textbooks and what
kind of problems are included. Since textbooks are the main source used by teachers
in their courses, they affect what and how to teach and what kind of problems they
will ask students. In this study, to reveal the difference between the performances of
Singaporean and Turkish students in the problems related to arithmetic mean,
Singapore and Turkish textbooks were compared for learning opportunities they
provided to students in terms of the arithmetic mean concept.

The findings reveal that the concept of arithmetic mean is thought at the sixth
grade in Turkey and fifth grade in Singapore. While calculating the arithmetic mean of

a dataset in Turkish textbooks, the rule "sum the elements of the dataset and divide it
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into data number" is directly given but solutions and explanatory examples regarding
what this rule means and why it is used are not included. On the contrary, in the
Singaporean textbooks, the rule is not directly given but modeled by using visual
representations and the rule "sum the elements of the dataset and divide it into data
number" is created addressing the equal division meaning. Besides, it was
determined that the properties of arithmetic mean are not included in the textbooks of
both countries sufficiently. In Singaporean textbooks, the emphasis is only laid on
whether the mean is a value between the biggest and smallest element in the
dataset, but Turkish textbooks specify that the mean will increase when a value
bigger than the mean is added and decrease when a value smaller than the mean is
added to the dataset. The findings put forward that the content of the Turkish
textbooks should be organized in a way that students can learn the arithmetic mean
algorithm significantly (Russell and Mokros, 1996). Furthermore, the textbooks of
both countries should be enriched with contents enabling students to deeply learn the

properties of the arithmetic mean.

Key Words: Arithmetic average, Turkish and Singaporean mathematics textbooks,
Instructional content
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ABSTRACT

Mathematics began with arithmetic calculations for meeting the needs of people
in daily life (Erdem, Duran and Gurbuz, 2011). Many students achieve the result of
operation by writing the numbers one under the other or side by side with a specified
rule and traditional algorithms. Students should be enabled to think flexibly, to create
different methods by reasoning for they can achieve the result without needing
paper-pen and these algorithms in calculations (Sengul and Dede, 2014). In this
regard, the skill of mental computation performing by using various strategies in
calculations is among the primary goals in the curriculum of math course (Ministry of
National Education [MNE], 2017). When the methods of those days, in which the four
operations that began to occur with the contribution of ancient civilizations were
dominant, are used in classes, the calculations of theoretical mathematics may be
made more meaningful for students (Erdem, Duran and Gurbuz, 2011).  This study
aimed at determining the effect of mathematics history activities on the development
of mental computation skill of seventh-grade students. This research was designed
as action research from gqualitative research methods. Action research, in which the
researcher is itself in the research process and takes an active role in uncovering or
removing the problems occurred in practice, is one of the qualitative research
methods (Yildirim and Simsek, 2018). The participants of the study consisted of 19
seventh grade students receiving education in a secondary school and one
mathematics teacher. The data gathering tools included observation form of mental
computation, structured interviews made with students, field notes taken by the
teacher and study papers of mathematics history administrated to students.
Observation Form of Mental Computation (OFMC) was performed to the seventh-

grade students before implementing mathematical activities. Next, totally 10 hours of

ISBN: 978- 605-184-176-2 309



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

International Conference on Mathematics and Mathematics Education MATEMATI I{(il. ER
Mathematics in Konya, Land of Tolerance

mathematics activities were applied to students for five weeks as two lesson periods
per week. After all the activities were applied, OFMC was re-administered to the
seventh-grade students and their opinions on the history of mathematics were taken.
Descriptive and content analysis methods from qualitative data analysis methods
were used in the analysis of the data obtained from the study.

It was observed as a result of the study that activities of mathematics history
developed the mental computation skills of seventh grade students in adding three
and four-digit numbers, in subtracting two and three-digit numbers, in multiplying two
numbers, one of which is two and the other is one-digit numbers, in dividing two and
three-digit numbers into one-digit numbers. In addition, it was also detected that the
activities of mathematics history contributed to the enrichment of operation strategies
of the seventh-grade students. What is more, the seventh-grade students and the
teacher, who participated in the study, expressed that the activities of mathematics
history had positive aspects such as operation practicability, positive attitude towards
mathematics, transferring into daily life. However, the activities of mathematics

history were also indicated as difficult by students.

Key Words: History of mathematics, mental computation, mathematics education.
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ABSTRACT

In this study; it is investigated that what methods are used and whether these
methods are used correctly while transforming the verbally given mathematical
problem into mathematics. In this research the comparison of two groups of students
in the 6th grade of secondary school was carried out. While selecting this group of
students, two of the secondary schools in Igdir province were selected. One of these
schools consists of students from parents who have middle-high socio-economic
status, living downtown and generally are public officials, while the other consists of
students from parents who have socio-economic status with low incomes, living
uptown and generally are tradesmen and socio-economic status with low incomes.

Form of Determining Students' Strategies and Errors to Solve Algebraic Verbal
Problems which was used by Lee and Chang, Van Ameron; Akkan, Baki and Cakiroglu
and developed by Bal and Karcioglu , is used as a data collection tool. (Lee and Chang
2012, Ameron 2002, Akkan, Baki and Cakiroglu 2012, Bal and Karcioglu 2017) The
answers of the students who were asked 5 open-ended questions to 30 students from
both schools were examined by means of SPSS package program, Arithmetical
Reasoning, Pre-Algebraic Reasoning and Algebraic Reasoning were examined. At the
end of the study, it was determined that the level of skill of the sixth grade students in
algebraic verbal problems was not desirable in order to decide the correctness of the
result and the solution, to make logical discussions about the solution, to solve the
verbal problem, to generalize and to determine the appropriate reasoning and to use.
It was observed that parents' level of education and high socio-economic status
contributed to the success of the student. Problem solving and reasoning should be
given more importance in mathematics curriculum. Math teachers need to teach their
students to write algebraic expressions appropriate to a given situation and to write a

verbal case suitable to a given algebraic expression. It is necessary to comprehend by
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students how algebraic expression takes value and how it is calculated for different
natural number values. it should be told to students how to explain the meaning of

simple algebraic expressions.

Key Words: Verbal questions, ability to convert to mathematical language, algebraic
solutions
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ABSTRACT

Quantitative reasoning is the skill of using quantitative structures such as
counting, part-whole, ratio in understanding and solving a problem (Thompson,
1993). Ancient civilizations have used many different methods to express four
operations and fractions throughout the history of mathematics (Erdem, Duran and
Gurbuz, 2011). In this regard, the explanatory-confirmatory research design from
mixed research designs was used in this investigation for the purpose of determining
the effect of mathematics history activities on the development of quantitative
reasoning skill of seventh-grade students. Quantitative data are firstly obtained in
explanatory-confirmatory research design. Qualitative data are gathered in the
following stage so as to make quantitative data more significant (Creswell, 2011).
Quasi-experimental research design was used in the quantitative part of this study. In
the qualitative part of the study, case study was used. Seventh grade students’
opinion about history of mathematics was our case in this study. The sample of
study consists of 41 seventh grade students receiving education in a secondary
school located in the Central Anatolia Region in Turkey. There are 8 female and 12
male students in the experimental group and 11 female and 10 male students in the
control group. The real names of students were not used within the frame of ethical
principles of the study. In this respect, students in the experimental group were given
codes from T1 to T20 and students in the control group were given codes from C1 to
C21. “Mathematical Reasoning Test (MRT)” developed by Erdem (2015) was used in
the quantitative part of this study for the purpose of measuring the mathematical
reasoning skills of seventh-grade students. Interview form prepared by the
researchers was used as data gathering tool in the qualitative part of the research
and the opinions of students about the application were taken through written form.

Independent t-test was used to compare the quantitative reasoning skills of seventh-
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grade students. The opinions of students about the history of mathematics were
analyzed by means of content analysis from qualitative data analysis methods.
Although there was no statistically significant difference between the
guantitative reasoning test scores of the experimental and control group students at
the end of the study, the quantitative reasoning skills of the experimental group
developed more than the control group students’. What is more, the seventh-grade
students, who patrticipated in the study, stated that activities of mathematics history
have positive aspects such as developing a different point of view to problems,
solving problems faster and developing logical thinking. On the other hand, some
students stated that mathematical history activities were sometimes difficult and

complex.

Key Words: History of mathematics, quantitative reasoning, mathematics education.
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ABSTRACT

Nowadays, there is a need for individuals who can produce ideas that can adapt
these ideas to different areas. In this context, creativity in education emerges as an
important concept. Creativity is seen as a humane and social feature that encourages
humanity to progress through history (Leikin & Pitta-Pantazi, (2013). One of the main
educational purposes of the countries is to educate individuals who think creatively
as stated in the Mathematics curriculums. Some of the characteristics of the creative
individual are stated as accuracy, curiosity, intuition, tolerance to uncertainty,
persistence, openness to experience, wide interests, independence and open-
mindedness (Leikin & Pitta-Pantazi, (2013) The use of creative problems in
mathematics teaching will not only improve the thinking process, but will also
increase students' motivation and interest. (Bishara, 2016). While this kind of
problems develop students' creativity, they also make contribution to their abilities
such as exploring, considering a problem as a whole, producing their own techniques
or changing techniques given to them, listening and discussing, defining goals and
team collaboration. Students must be active, discovering and experimenting,
guessing and analysing, and seeing their own mistakes. (Meissner, 1999)

The aim of the study is to evaluate the fourth grade mathematics textbook that
is taught by the Ministry of National Education in 2018-2019 in terms of creativity
concept and compare it with the textbooks of some other countries. For this purpose,
the comparison of the mathematics textbooks in Turkey, Singapore and Russia in
terms of creativity concept was made. An evaluation form consisting of 29 items was

developed for this purpose.
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Turkish, Singaporean and Russian textbooks evaluated within the framework of
the concept of creativity. The data were analysed by using descriptive statistics
techniques. The findings show that creativity is not adequately addressed in the
textbooks. It was observed that the available activities in the books, which are limited,
do not emphasize creativity adequately. Detailed results will be presented at the
conference.

Key Words: Mathematical creativity, creative mathematical problems, mathematics
textbooks.
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ABSTRACT

With the emergence of human-centered, self-directed and empirical learning
power, innovations in education have led to the emergence of the concept of child-
centered education. Thus, activities based on children's games have been given
importance and it has become widespread to give activities in which students are
more active. In parallel with the developments, student-centered practices based on
creative drama have begun to take its place in our country and are visible in the
curriculum and classroom applications. The reflection of drama activities into practice
began in the 1990s and has been included in the education system with the elective
drama courses at the faculties of education and in schools affiliated with the Ministry
of National Education. Especially in primary schools, drama activities have become
used in courses. The use of creative drama is especially important in schools and
classroom settings. Students learn the situations in their lives by doing creative
drama method with experiencing their creativity and observations. So they prepare
them for life. They learn how to find effective solutions and to express themselves.
Furthermore, they may realize that there are different ways of learning.

Therefore, the aim of this study is to investigate the effects of creative drama
supported mathematics curriculum on mathematics achievement and problem solving
strategies of elementary school students. For this aim, some creative drama activities
have been planned and developed for mathematics lesson. The activities performed
with the students. A test has been used to observe students achievement. The test
results also used to compare the level of achievements. Observations, video
recordings and conversations between students have been used to understand the
details. All possible findings will be presented at the conference.
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Giftedness and spatial thinking: a qualitative case study
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ABSTRACT

Spatial thinking entails the ability to create a mental representation of an object
and manipulate it in the new mental processes (Kosslyn and Osherson, 1995) Most
of the researchers agree that spatial thinking is important in mathematics education
because intuitive perspective and insight are crucial capabilities that the students
need to succeed in many areas of mathematics (Usiskin,1982). The ability to form
mental representation of mathematical object and to transfer this to new situation is
accepted as an indicator of mathematical giftedness (Krutetskii, 1976). This process
requires intense cognitive efforts and it is for this reason spatial thinking is considered
to be an indicator of giftedness (Gardner,1983). This study aims to investigate
approaches and strategies that the gifted students employed in solving the problems
that request spatial thinking. Based on the research findings this study brings
suggestions concerning as to the quality of classroom teachings and the instructional
materials that the gifted students are provided.

The study employed a qualitative method in order to examine the research case
from the perspective of participants and with a holistic approach (Yin, 2003). The
participants included 191 secondary school students (52 gifted students and 139
non-gifted students). Gifted students were following complementary courses provided
by Science and Art Centers in Kayseri. Non-gifted students were selected from four
different schools in the same city and these school are deemed to be successful
institutions by the educators. Data were obtained from questionnaire and semi-
structured interviews. The questionnaire included 15 tasks. These tasks were
partitioned in three equal parts and the tasks in each part aimed to reveal different
aspects of students’ spatial reasoning, namely spatial visualization, spatial relation
and spatial orientation abilities. Qualitative data were obtained from semi-structured

interviews conducted with ten students (five from each group). Descriptive analysis of
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guantitative data was carried in SPSS program. Qualitative data were analyzed using
content and discourse analysis methods (Miles and Huberman, 1994).

The research findings indicated that gifted students are more successful than
their peers in solving problems in three sub-domains of the spatial thinking, namely
spatial visualization, spatial relations and spatial orientation. In fact, the differences
between gifted and non-gifted students is grounded in the quality of their thinking
processes. Non-gifted students displayed procedural approaches in that they utilized
points of references or physical aspects of geometrical figures and carried out the
solution process in a step by step manner. On the other hand, gifted students
employed visual approaches. They constructed mental structures of the given objects
in their minds and, then, used these objects as a single mathematical entity in the
solution processes. Also, in solving the given problems gifted students displayed
more flexible thinking and capitalized upon other strategies and notions, such as
functional thinking, pattern searching and the notion of symmetry.

Key Words: Gifted students, non-gifted students, spatial thinking, spatial
visualization, spatial relation, spatial orientation.
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ABSTRACT

Number sense is one of the basic skills in mathematics because numbers are in
every area of our lives. The sense of number is defined as the flexibility and fluency
in the numbers, the understanding of the meaning of numbers, the ability to make
mental mathematics and compare (Gersten and Chard, 1999).

To being understood of the relationship between number sense and another
important skills; it provides a better understanding of the subject and provides
guidance on how to develop number sense in students. It is important that teachers
know the skills that students have and how they relate to these skills. Another way of
thinking that involves basic skills for mathematics is algebraic thinking. The purpose
of this study; to evaluate the relationship between number sense and algebraic
thinking levels by determining the number sense and algebraic thinking levels of
secondary school 7th and 8th grade students.

Exploratory correlational method among the relational research methods were
used in this study. In the fall semester of the 2018-2019 academic year, 330 students
attending 7th and 8th grade in two secondary schools in the province of Konya were
participated in the research.

In the research, to determine the algebraic thinking levels of students,
developed by Hart et al. (1998) and "Algebraic Thinking Test" adapted to Turkish by
Altun (2005) was used. In addition, ‘Number Sense Scale’ developed by Kayhan and
Umay (2013) was used as a data collection tool in order to determine the number
sense of the students. The scores obtained from the number sense and algebraic
thinking test were analyzed quantitatively.
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At the end of the research, it was seen that the number sense score averages
of the students is quite low. It was determined that students solved the questions in
that should use number sense by using rule based ways. While there is no
statistically meaningful difference between number sense and grade level, it was
found that there is a meaningful relationship between number sense and algebraic
thinking in favor of female students. According to the results of the algebraic thinking
test, it was observed that both the 7th grade and 8th grade students experienced an
accumulation in the level 0 and level 1. At level O and level 1, it was observed that
there are more students in 7th grade and more students in level 2, 3 and 4 than 8th
grade. In addition, a significant difference was found between level of algebraic
thinking and gender and grade level. Finally, it was determined that there is a strong
relationship between students’ number sense and algebraic thinking level in the
positive direction. In addition it was found that 49% of total variance of algebraic
thinking could be explained by the number sense.

Key Words: Number sense, algebraic thinking level, 7th and 8th grade students.
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ABSTRACT

The factors affecting mathematical academic achievement and the predictive
variables of it have been among interesting topics for the researchers for a long time
(Dursun and Dede, 2004; Uredi and Uredi, 2005; Ozer and Anil, 2011) . The problem
solving, which is thought to play an important role in the development of academic
achievement related to mathematics, draws attention as a skill that has gained
importance in recent years both in the international examinations and in the report of
the National Council of Teachers of Mathematics (NCTM) principles and standards. In
this study, which was conducted to estimate mathematics achievement with variables
that could be related to both mathematics and problem solving, the relationship
between mathematics achievement and problem solving skills and attitudes, attitudes
towards mathematics, mathematics self afficacy, attitude towards mathematical
problem solving and Kolb learning styles. The study group of this research, which is a
descriptive survey model, was determined by appropriate sampling method. For this
purpose, a total of 240 secondary school students who study in two secondary schools
in a province located in the Mediterranean Region and who have participated in the
study voluntarily were studied. The data collection tools used in the research are scale
of skills and strategies for problem solving, att,itude towards mathematics scale,
mathematics self-efficacy scale, attitude towards mathematical problem solving scale
and Kolb learning styles scale. As the data analysis process of the research has not
ended, the findings will be shared later. Based on the findings, future research and

practical recommendations will be made.

Key Words: Attitude, learning style, mathematical self-efficacy, problem solving.
MSC : 65, 68.
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ABSTRACT

The aim of this study was to examine the development of middle school students'’
skills in mathematical modelling problems designed in different types of
representations. In this research, Borromeo Ferri's (2006) framework which was
modelling cycle under the cognitive perspective was chosen as the theoretical
framework. And in this context cognitive modeling competences were dealt with as
understanding, simplification, mathematizing, mathematical study, interpretation and
validation skills. In addition, while modelling problems were developed, and the type of
representation of the modeling problems was formed by the data obtained from the
literature review (Maab, 2010). Maab (2010) discussed the type of mathematical
representation in four different categories as represented by formal, graphical, table
and verbal expressions. There are many studies on the development of modeling skills
in the related literature. Because of the studies examining the development problems
of modelling problems related to this classification are limited, the importance of the
study is revealed.

The modeling-based learning process was applied to investigate mathematical
modelling skills of middle school students with mathematical modelling problems with
different types of representation. The problem of the research is expressed as; “Does
the modelling skills of middle school students show significant differences in terms of
mathematical modelling problems designed for different types of representation before
and after the implementation?”

This research is a quasi-experimental study in order to examine the development
of students' skills in mathematical modelling problems, which are designed in different

types of representations. The study was designed according to single experimental
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group with pre-test and post-test measurements. The study group consists of 20
students studying at 6th grade of middle schools in a big province.

In the study, mathematical modeling problems designed in four different types of
representations developed by the researcher were used for pre-test and post-test. 8
mathematical modelling problems including different types of representations
developed by the researchers were used in the learning process with mathematical
modelling activities. The rubrics developed by Tekin Dede and Bukova Guzel (2014)
were used to score mathematical modelling skills of the students. When evaluating
with rubric, two different assessments were made to ensure reliability and the
percentage of compliance was calculated as 94%. For data analysis, t-test was used
for related samples and variance analysis was used for related samples.

As a result of the research, it was seen that there were significant differences all
of the mathematical modelling problems which were designed in different types of
representations in terms of students' understanding, simplification, mathematizing, and
working mathematically skills. It can be said that there is no significant improvement in
the validation and interpretation competences. As it is seen in this study, it is clear that
students have the effect of transferring mathematics to their daily lives with different
modelling problems. Different studies can be done examining the effects of modeling
problems on students' daily lives. More comprehensive research can be done by
developing mathematical modelling problems designed in different types of

representations.

Key Words: Modelling problems, representation, secondary school students

MSC: 97.

REFERENCES

[1] K. Maab, Classification Scheme for Modelling Tasks, Journal fir Mathematikdidaktik, 31 (2010),
285-311.

[2] R. Borromeo Ferri, Theoretical and Empirical Differentiations of Phases in the Modelling
Process, Zentralblatt fiir Didaktik der Mathematik, 38(2) (2006), 86-95.

[3] A. Tekin Dede, E. Bukova Guizel, A Rubric Development Study for the Assessment of Modeling

Skills. XI. National Science and Mathematics Education Congress, Adana, Turkiye, 11-14
September 2014.

ISBN: 978- 605-184-176-2 326



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

Chocolate roulette: The use of mathematical games in the
classroom

Yasin MEMIS !, Taha MEMIS 2
1 MEB, Nigde, Turkiye, ysnmemis@gmail.com
2 MEB, Gaziantep, Turkiye tahamemis511@gmail.com

ABSTRACT

Mathematical games include the features of real problems. They provide non-
routine situations for students in which they can use their previously experiences.
The games can also foster to the development of the following mathematical phases
such as “trial and error methods, simplifying difficult tasks, looking for pattern, making
and testing hypotheses, reasoning, proving and disproving” (Ernest 1986). Moreover,
the games provide a high level of motivation for children. It allows to children make

mistakes without fear, and to correct their mistakes.

Chocolate Roulette is a kind of nim game which is played by two people,
depending on reducing a certain amount with same movements (Dufour and
Heubach 2013). In chocolate roulette game, the opponents take rectangular parts
from the main rectangular bar of chocolate (Figure 1). At the end of the game
whoever takes the smallest part of chocolate on left down corner loses the game.

Figure 1: Chocolate roulette, an example movement
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In this study, Chocolate Roulette game was played by 5th grade students and
experienced mathematical process was presented. While playing the game, the
students experienced the steps required for solution of a mathematical problem.
Firstly, they endeavoured to understand the problem, secondly, made some trials,
developed and tested their solutions. Then, they worked on the simplest examples of
game (figure 2) and developed strategies on that examples to obtain a
generalisation. Lastly, they shared final solutions with their friends.

Figure 2: Examples of solution process (simplifying difficult tasks)

As a result of the study, it was observed that the students actively experienced
most of the mathematical processes throughout the game. It was also concluded that
games contributed to children's mathematical communication skills. During the
mutual play, the children shared the solution phases with their friends and exchanged
ideas. When the results of the other studies are considered (Ernest 1986, Ainley
1988), the mathematical games must be included in mathematics programs as long

as they are carefully constructed and adapted.
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ABSTRACT

Argumentation is an individual activity that includes thinking and writing; and
also a social activity that includes communication (Driver et al., 1998: 291).

People can make argumentation on different levels:

1. Individual: When designing an experiment or presenting an
information.

2. Group: When giving an alternative direction to a research.

3. When computing claims on a conference etc.

4. When scientists computes their ideas using social media (Driver
et al., 1998: 297).

Students listen each other and have alternative ideas on group working. They
analyse the problem together, discuss the possible result and they reach consensus (
Mercer, 1996: 363). Mercer summarize this process as follows:

e Students should express their ideas.

¢ Nobody should be dominant on the group, every students should
be active.

e Students should clutch the aim of activity.

e Students should cooperate each other.

The purpose of this paper is to analyze the effect of teaching “Triangles” subject
in mathematics classes through argumentation-based learning approach on students’
argumentation willingness and their argumentation levels. Quantitative and
gualitative datas was used in this research. The datas was gathered using one group
pre-test post- test weak experimental research design. Experimental group consists
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of a total of 30 students studying at 9th grade of a high school in 2017-2018
educational year. A significant difference was identified between the statistics of pre-
test and final test scores of Argumentation Willingness Scale. Moreover, outcomes of

the study present that argumentation level of students is Level 2.

Key Words: Argumentation-based learning approach, scientific discussion,

argumentation willingness, triangles.
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ABSTRACT

The new information coming up by social changes has affected our perspective
on mathematics. Thus, discussion based learning system was focused instead of the
information based learning system. So,

¢ Students can examine the events with causes and results.
e Students can observe the links between variables.
e Students can reach general situations using special situations.
e Students analyze and interpret the datas.
e Students associate Maths modeling and problem solving
processes.
e Students explore new informations with existing informations.
e Students comment new information using mathematical
language.
e Students can use information and communication technologies
actively (MEB, 2013: I-11).
Toulmin has taken a new discussion model seeing lack of logical discussion
approaches. According to Toulmin’s discussion model, an argument has six item.

Claim: Results that you want to reach.

Data: The facts that supports claim.

Warrant: The general expression working as a bridge between claim and data.

Quialifier: The expression showing the power of warrant.

Rebuttal: The expression showing when claim is invalid.

Backing: The expression that strengthens warrant (Toulmin, 2003).
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Argumentation based learning can improve students’ success of science (Tekeli
(2009)) and maths ( Mercan (2015), Kucuk Demir (2014)). Argumentation based
learning can improve students’ attitude of science (Oguz Cakir (2011)) and maths
(Mercan (2015)).

The purpose of this paper is to analyze the effect of teaching “Triangles” subject
in Mathematics classes through argumentation-based learning approach on students’
academic achievements, their attitudes to Mathematics, reflective thinking ability to
solving problem and compare it with present teaching methods. Experimental group
consists of a total of 58 students studying at 9th grade in two different classes of a
high school in 2017-2018 educational year. The study data were collected via
Triangles Achievement Test, Reflective Thinking Ability To Solving Problem Scale,
Mathematics Attitude Scale. According to the outcomes if the study, a statistically
significant difference on behalf of experimental group was identified between final
test scores of Triangles Achievement Test, Mathematics Attitude Scale. However
there is no statistically significant difference on control and experimental group

between final test scores of Reflective Thinking Ability To Solving Problem Scale.

Key Words: Argumentation-based learning approach, scientific discussion, reflective

thinking ability to solving problem, attitude to mathematics, triangles.
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ABSTRACT

Preschool age includes the years when all developmental areas of the child are
in a rapid change and progress. Children's learning experiences in this period
develop a basis for the skills they will acquire in later years (Kiran, 2008). The
required educational experiences that would allow preschool children to acquire
certain behavioral patterns and support their development are developed by parents
at home and by teachers in preschool education institutions. The development of
children who could not benefit from these educational experiences is usually slow
and children are destined to carry the traces of this negative condition throughout
their lives (Aral et al.,, 2000). Furthermore, preschool education improves the
development of the emotions and perception of the children. It helps the child in
reasoning and causality processes. It helps the society to assimilate cultural values
by educating the child in a social environment based on general cultural values
(Sahin, 2004). Thus, the aim of the present study was to analyze mathematics
achievement of children with and without preschool education and their attitudes

towards mathematics based on the views of 1st grade teachers.

The interview technique, a qualitative research method, was used in the present
study. The study population included 15t grade primary school teachers employed in
Ministry of National Education primary schools in Diyarbakir province, Turkey during
the 2018-2019 academic year. The study sample included 82 randomly selected
classroom teachers from the above-mentioned population. A semi-structured
interview form developed by the authors was used to collect the study data. The data

collection instrument included six open-ended questions. Content analysis was used
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to analyze the data collected in the study. The data collected in the interviews were
categorized via coding for use in content analysis. The data were classified under
these categories and the responses of the teachers to the interview questions were
reviewed in detail, and similar answers were included in the same category. The
expressions in teacher statements were categorized into themes. Furthermore, the

collected data are presented with direct quotes.

The study findings demonstrated that the students with preschool education had
higher mathematics achievement and their attitudes towards mathematics course
were more positive when compared to the students without preschool education.
Furthermore, since preschool students’ readiness, self-confidence, cognitive,
psychomotor and language development skills were more advanced when compared
to other students in the 1st grade mathematics course, it was observed that they
were more interested and willing to answer questions, solve problems and produce

creative solutions.
Key Words: Achievement, attitude, mathematics, preschool.
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ABSTRACT

Learning mathematics through activities could be considered as the main
building stone in the learning process, since the students are expected to be mentally
and physically active and engage in the learning process through learning activities.
Therefore, it was considered important to develop adequate activities and implement
them in the classroom environment in the learning-instruction processes (Ozgen &
Alkan, 2014). Thus, the present study aimed to investigate the impact of the activities
developed to reinforce the learned concepts on mathematics achievement of the
students and permanence of the learned knowledge.

The quantitative pretest posttest quasi-experimental design with study-control
groups was used in the study. The study sample included 40 students (20 in the
study and 20 in control groups) attending eighth grade in a public middle school
located in Baglar district in Diyarbakir province, Turkey during the 2018-2019
academic year. In the mathematics course, an activity named “Crossing the Street,”
developed by Bell (1993) was implemented within the regular curriculum. The
objective of this activity is to reinforce the student knowledge on multiplication and
division of decimal numbers and integers. The activity could be conducted
individually or with two teams. In the activity, each player selects two of the seven
numbers presented in the main comb. Then the student would either multiply or
divide these two numbers using a calculator. If the result is present in one of the
combs, the student would put her or his cards on that comb. Thus, the first player or
team to cross to the other side through linked combs would win the game. In the

control group, only the program specified in the curriculum was implemented. The
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study data was collected using an achievement test developed by the authors. The
data were analyzed with SPSS (Statistical Package for Social Sciences) 24.0
software and the reliability coefficient of the test was determined as (Kuder-
Richardson-20) 0.795. In data analysis, descriptive statistics, dependent and
independent t-tests were utilized.

The study findings demonstrated that the activities developed to reinforce the
learned concepts improved the mathematics achievement of the students and
concurrently, allowed the students to retain their knowledge. Furthermore, it was
observed that these activities did not lead to a significant difference between the
mathematical achievements of the students based on the gender variable, however a
significant difference was determined in permanence of the knowledge favoring the
female students.

Key Words: Achievement, activity, concept, mathematics.
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ABSTRACT

The problem of finding the global minimizer of the unconstrained global

optimization problem is defined as the following:

min (9

where the objective function f:Q c R" — R is a nonlinear continuous real-valued
function and X is an N -dimensional vector of continuous variables. The domain of
the search space Q2 is defined by specifying upper (ub) and lower (lu) bounds.

The above optimization problem involves finding the best point Xin Q that gives
the lowest value of the objective function f on . In dealing with this optimization

problem, one has to differentiate between two types of minimizers, local and global

minimizers. A point X; €Q is called a local minimizer of f on Q if there exists
£ >0 such that f(x) < f(X;), VxeQ and“x—x:” <& . On the other hand, a point

X €Q is said to be a global minimizer of fover Q if f(X)< f(x),VxeQ (Ge

and Qin 1987, Sahiner and Ibrahem 2019).

More and more effective problems in science, economics, engineering, and
different fields can be expressed as global optimization problems. In recent years,
many new theoretical and computational contributions have been reported for solving
global optimization problems, see (Sahiner, Yilmaz, Ibrahem 2018, Sahiner, Yilmaz
and Kapusuz 2019, Sahiner and Ibrahem 2019). In general, the existing methods can
be classified into two categories: deterministic methods and probabilistic methods.

The filled function method is an efficient approach to find the global minimizer
of multidimensional and one-dimensional functions. It has several advantages
compared to other methods in consequence of its relatively easy implementation and

finding better local minimizer.
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The filled function method has been developed quickly, however the numerical
performance is not always satisfactory for global optimization as anticipated.

In this paper, we propose a new filled function, this filled function has been
developed to tackle unconstrained global optimization problems. The aim of this filled
function is to reduce the multi-dimensional function into a one-dimensional function
and minimize it by using a directional search method. The efficiency and reliability of
the new method are evaluated through numerical experiments using a large class of
both simple and difficult test problems from the literature. The results indicate that the
new method is much better than their original counterparts both in reliability and

efficiency.

Key Words: Global optimization, directional search methods, auxiliary function.
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ABSTRACT

It is gaining importance to enable students to transfer and apply the knowledge
they have learned to real-life situations in order to keep up with the ever-evolving and
changing world. Therefore, different teaching processes are needed to develop these
skills (Hidiroglu, 2018). Associating with other disciplines such as history of science,
biology, physics and chemistry and making use of the theories in these disciplines
can be effective in learning mathematical concepts. At the same time, the use of
technology is effective in developing mathematical modeling skills. In this context, the
HTTM (History / Theory / Technology / Modeling) activity, which includes the use of
history of science, theory, technology and modeling in teaching environments, is
developed with a holistic understanding (Hidiroglu & Ozkan Hidiroglu, 2016) and
reveals different mental structures in students. For this purpose, in our study, the
efficiency of Pythagoras relation according to HTTM model which is a new teaching
model was improved and the views of eighth grade students about the activity were
examined. In our study, case study, one of the qualitative research method, was used.
The study consisted of 4 volunteer students who were enrolled at the 8th grade in a
public school of a district of province of Konya during the academic year 2018-2019.
“Pythagoras HTTM activity" was designed by the researchers for this study. HTTM
components were taken into consideration when designing the event and expert
opinion was utilized. In the activity, the introductory video about Pythagoras life was
presented to the students thereupon readiness questions were asked. After that, the
students were asked to solve the problem situation which contains Pythagorean
theorem. Geogebra program was used for the solutions of the students. It was also

answered by the students in a question containing different types of mathematical
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modeling. In the process, the activity attracted the attention of the students and it was
observed that they participated actively. In order to determine the students' views
about the activity, "student opinion form for teaching the course in accordance with
HTTM model ” was presented and the students were asked to explain their opinions
about the teaching process. Student opinions were analyzed by content analysis
method. According to the results of the content analysis, the students stated that they
found the activity enjoyable, that they liked it and that it was interesting that the issue
had relevance to history. At the same time, they stated that they had a little difficulty
at the beginning of the activity and later they became accustomed and they
understood the subject better. The history of science, technology, theory and
modeling used in the HTTM learning process helped students to create a different
view of mathematics questions and the problems they face in daily life. It also
enabled students to create high-level learning environments and was seen to be able

to use technology in a more active and useful way.
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ABSTRACT

The main goal of this study is to investigate correlation between the
mathematics teaching anxiety levels of pre-service mathematics teachers and their
technological pedagogical content knowledge levels, and to find out whether or not
these levels differ between gender, grade, department and age.

In this study, we have utilized correlational survey model as a quantitative
research approach. The investigation has been conducted on 277 students who are
studying at the 1st, 2nd, 3rd and 4th grades of mathematics teaching and primary
education mathematics teaching departments in Necmettin Erbakan University, which
is a state university in Turkey, Konya.

In this research, "Personal Information Form", "Technological Pedagogical
Content Knowledge Scale (TPACK-Math)" (Onal 2016), and "Mathematics Teaching
Anxiety Scale (MATAS)" (Peker 2006) have been used for collecting data.

The obtained information has been analyzed with SPSS 18 statistical software.
In order to analyze this information, frequency (f) and percentage (%) analyses,
Pearson Correlation Coefficient, Independent Samples t Test, Paired Samples t Test,
One Way ANOVA, and Multiple Regression Technique have been used.

The results of the study revealed that there is no diversity between mathematics
teaching anxiety averages for gender, department, grade and age variables.
Although we found meaningful diversity for technology knowledge and content
knowledge, which are subdimensions of technological pedagogical content
knowledge, in favour of males; no meaningful diversity has been found in other
subdimensions for gender variable. TPACK level of pre-service mathematics

teachers didn't show meaningful diversity for department, grade and age variables.
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We also detected that there is an inverse, medium level and statistically meaningful
relation between all subdimensions of Technological Pedagogical Content
Knowledge Scale (TPACK-Math) and Mathematics Teaching Anxiety Scale
(MATAS).

Key Words: Mathematics Teaching Anxiety, Technological Pedagogical Content
Knowledge, pre-service teachers.
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ABSTRACT

One of the characteristics that separate people from other beings is that they
have a system of values and make sense of life through these values (Kuguksen &
Budak, 2017). The common behavioural patterns that need to be complied with in the
society are determined by values (Yaman, Taflan & Colak, 2009). Value is defined as
an abstract measurement that is used to explain the significance of a thing, the
correspondence of a thing, worth (TDK, 2018). The process of the individual to gain
values starts with family and continues with school. The share of educational
institutions in this important duty is great. Knowledge, skills, attitudes and values the
individual gains through education constitute their character. It is clear that this will
create changes in the societal structure (Topkaya, 2016). While schools prepare the
student for life in the academic sense, they also aim to provide them with some
values via curricular and extracurricular activities (MEB, 2017). Values are not
considered to be a separate element in the curricula of the Turkish Ministry of
National Education, and they are included in all units of the curricula (MEB, 2017). In
the context of the targeted outcomes of curricula, one of the tools that are used in
schools to provide values is textbooks ( Gul, 2017). Social values are defined as the
basic judgments and values that get the members of the society closer, keep them
together and ensure the continuity of the society (TDK, 2018).

Some believe that mathematics is a field that does not involve values. However,
mathematics also carries values (Dede, 2007). It would be wrong to think that
mathematics and values are unrelated, and the place and significance of values
education in mathematics are clear (Bishop, 1999). For the purposes of the study, we
examined how social values are included in mathematics textbooks based on class
levels and learning areas. This study used the qualitative method of case study with
the purpose of investigating the social values included in primary school textbooks.
The most important advantage of the case study method is that it provides the

opportunity to conduct an in-depth analysis of a case, situation, relationship or
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process with the help of a limited sample (Denscombe, 2010). In the data collection
process in this study, the qualitative data collection method of document analysis was
preferred. In this context, the primary school mathematics textbooks, which are
included on the website www.eba.gov.tr of the Ministry of National Education that
provides electronic documents for teachers, were examined. The social values that
are included in these primary school mathematics textbooks were analysed with the
gualitative data analysis method of descriptive analysis. After the data were collected,
semi-structured interviews were carried out with the purpose of determining the views
of form teachers on Values Education.

As a result of the study, it was seen that the social values that were determined
differed based on class levels, topics and the publishers of the textbooks. It was seen
that the social values of Compassion, Respect, Responsibility, Helpfulness
(collaboration), Tolerance, Benevolence, Universalism and Politeness were not
distributed in a balanced was in the textbooks. Moreover, it was determined that
social values were included to a relatively lesser extent in the 1st grade mathematics
textbooks. Furthermore, the form teachers that were interviewed stated that they

rarely encountered social value in mathematics textbooks.

Key words: Social Values, Primary School Mathematics, Textbooks, Teachers

REFERENCES

[1] Bishop, A. J. (1999). Mathematics teaching and values education-An intersection in need of
research. ZDM, 31(1), 1-4.

[2] Dede, Y. (2007). The place of values in mathematics teaching, Abant [zzet Baysal University
Journal of Faculty of Education.

[3] Denscombe, M. (2010). The good research guide: for small-scale social research projects.
4th Edition, Open University Press.

[4] Gal, U. M. (2017). An investigation of values in Turkish textbook (5. th Grade) a valuable
education approach. Erciyes Journal of Education [EJE], 1(1), 59-78.

[5] Kiguksen, K., & Budak, H. (2017). The Impact of High School Students’ Social Value
Preferences on Their Global Social Responsibility Levels. Journal of the Human and Social
Sciences Researches, 6(3), 1813-1826.

[6] Republic of Turkey Ministry of National Education (MEB) (2017). Values Education Directive.
http://mebk12.meb.gov.tr/meb_iys dosyalar/34/39/749197/dosyalar/2015_02/09093609_degerlere
gitimi.pdf ( 02.04.2019).

ISBN: 978- 605-184-176-2 344



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

[7] Topkaya, Y. (2016). The Opinions of Social Studies Teachers Regarding Value Transfer
Approaches: A Qualitative Study. Journal of Kirsehir Education Faculty, 17(1).

[8] Tuark Dil Kurumu (2018). General Turkish dictionary. Web:
http://www.tdk.gov.tr/index.php?option=com_gts&arama=gts&guid=TDK.GTS.5ca345026ffd52.72
206141 (02.04.2019).

[9] Yaman, H., Taflan, S., & Colak, S. (2009Values in Turkish textbooks in the second stage of
primary education. Journal of Values Education, 7(18), 107-120.

ISBN: 978- 605-184-176-2 345



International Conference on Mathematics and Mathematics Education

(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 ;\:;'::\é\iﬂk(ll.iﬂ
Mathematics in Konya, Land of Tolerance

Studying strategies of undergraduate students

Omer SAHIN !, Kiibra TUGRUL 2, Birol TEKIN3

1, 3 Amasya University, Faculty of Education, Amasya, TURKEY
mersahin60@gmail.com, biroltekin95@mynet.com

2 Darica Middle School, Artvin, TURKEY, kubraturul@hotmai.com

ABSTRACT

Failure of students at the end of the instruction and education process is an
increasingly significant problem. One of the most important reasons for students’
failure is their lack of sufficient studying skills. For studying skills, it is important to use
time correctly and study effectively (Bay, Tugluk & Gengdogan, 2005). For students
to not waste their time, they need to know about the effective and productive ways of
studying. Students should spend effort to learn and show the needed patience
(Erdamar, 2010). Students need to know about themselves and determine the correct
studying strategy (Subasl, 2000).

This study aimed to determine the studying strategies of undergraduate
students by using the qualitative research method of case study. In the case study
method, the objective is to conduct an in-depth analysis of a case, situation,
relationship or process with the help of a limited sample (Denscombe, 2010). The
participants of the study consisted of 5 undergraduate students in their different years
of study at the department of mathematics teaching. The data of the study were
collected with the method of semi-structured interviews. The semi-structured
interview form was prepared by the researchers. The data that were collected as a
result of the interviews were analysed with the qualitative method of content analysis.

According to the results of the study, the prospective teachers were found to
prefer the method of studying by writing the most. In addition to this, they were also
observed to study by listening, reading and repetition before classes.

It was seen that the students were not able to use the studying strategies they
aimed. It was determined that the students did not prepare before classes, and they
did not use different methods during classes. The participants had tendencies of time

and space for studying. They stated that they were more successful in courses for
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which they studied in quiet spaces. The participants were observed to use the same
method for all classes.

Keywords: Studying strategy, effective studying, effective listening in classes
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ABSTRACT

It is stated that teachers should have various competencies. The teacher
competencies are expressed as “Knowledge, skills and attitudes that the teacher
should have in order to perform his/her profession efficiently and effectively ((MoNE,
2017). One of these competencies is to effectively plan the education process (MoNE
2017). Lesson planning expresses the technical knowledge necessary to ensure
effective classroom performance (Rusznyak and Walton 2011).

The 4MAT model developed by Bernice McCarthy is one of the models based
on constructivism theory which can be used in lesson plan designs (McCarthy, 1990).
The 4MAT model is an 8-step teaching cycle based on individual learning styles and
brain hemispheres (McCarthy 1990). In the teaching process based on this model,
students are active in the learning process and different
strategies/methods/techniques are used (Morris and McCarthy 1999).

The aim of this research is to examine the mathematics teacher candidates'
ability to develop a lesson plan for linear equation and slope subjects in the scope of
the 4AMAT model. The study group consisted of 16 teacher candidates who are
studying at the 3rd grade of Elementary Mathematics Education. First of all, teacher
candidates were asked to develop a lesson plan suitable for the learning outcomes in
the subjects mentioned. Then, the 4AMAT model was introduced and lesson plan
examples based on the 4MAT model were presented. After the training, they were
asked to redevelop their lesson plans by considering the 4AMAT model. Each teacher
candidate told the concepts based on these lesson plans. After the teachings,
discussions and self/peer evaluations were made and they were asked to arrange

the lesson plans by taking these discussions and evaluations into consideration.
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The lesson plans developed by the teacher candidates were analyzed
according to the lesson plan evaluation rubric developed by the researcher. Rubric
included evaluation criteria based on both the 4MAT model and each of the
pedagogical content knowledge components (content knowledge, knowledge of
student understanding, knowledge of instructional strategies). Criteria in evaluations
were determined as not observed (0 points), inadequate (1 point), partially sufficient
(2 points) and sufficient (3 points).

It was analyzed by using appropriate tests (Friedman test, Wilcoxon test, One-
way ANOVA for repeated measures) whether there was a statistically significant
improvement in the PCK components in the lesson plans developed by the teacher
candidates. In addition, simple linear correlation and regression analyses were
conducted to examine the relationship between the 4MAT scores and PCK scores
obtained from the last lesson plans. From the lesson plans, various sections showing
the development of teacher candidates were presented.

As a result of the study, it was found that teacher candidates improved in terms
of PCK components in each lesson plan development stage. In addition, it was seen
that there was a positive and statistically significant relationship between the 4AMAT
scores and PCK scores obtained from the lesson plans they developed recently, and

the scores predicted each other was at 74% level.

Key Words: Mathematics education, pedagogical content knowledge, lesson plans,
4MAT model, teacher candidates.
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ABSTRACT

One of the models based on learning styles and brain hemispheres is the AMAT
model developed by Bernice McCarthy, and the other is the Whole Brain Model
developed by Ned Hermann (Hermann 2000, McCarthy 1990). These models are
similar in terms of arguing that learning styles can change and individuals can
develop themselves in different learning styles. In addition, both models are based on
the theory of brain hemispheres (Herrmann 2000, McCarthy 1990). However, when
the models are examined, it is seen that besides these similarities, there are also
features that differentiate these two models. While designing the teaching process
based on the 4AMAT model, an 8-step cycle is completed by sequencing the right and
left hemisphere activities (McCarthy and McCCarthy 2003). In the design of the
teaching process based on the whole brain model, instead of following a cycle, both
the left and right hemisphere are addressed by trying to devote equal time to
teaching methods for all learning styles (Herrmann-Nehdi 2008). In the transitions
between quarters, no specific pattern such as right brain-left brain-right brain... is
followed (Tezcan and Guiveng 2017).

It is thought that it is important to examine the effects of cyclic or noncyclical
activation of the right and left brain on the learning process. In this context, the aim of
this study is to examine the mathematics teacher candidates' ability to develop
lesson plans based on the 4MAT model and the whole brain model and to get their
opinions on the usability of the lesson plans developed according to these models.

The study group consisted of 16 teacher candidates who are at the 4th grade
level of Elementary Mathematics Teaching Program. First of all, the 4AMAT model and

the whole brain model were introduced to teacher candidates. Examples of lesson
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plans developed based on these models were presented. Then, teacher candidates
formed groups of four. Optionally, two groups developed lesson plans based on the
AMAT model and the other two groups based on the whole brain model. Teacher
candidates were free to choose which learning outcome they want from the geometry
learning area of the secondary school mathematics curriculum.

After developing the lesson plans, the teacher candidates presented these
lesson plans in the classroom environment. In this process, individual notes were
taken by other teacher candidates. The teaching of the concepts in the lesson plans
was evaluated by using self and peer assessment forms. These forms were
developed by the researcher and included the steps of the mentioned models.
Teacher candidates revised their lesson plans by taking the evaluations into
consideration and presented the revised lesson plan again. After the process was
completed, teacher candidates’ opinions were taken about developing lesson plans
based on both models.

Teacher candidates found the 4AMAT model more systematic than the whole
brain model because it consisted of sequential steps. However, they stated that
planning and implementation were more time-consuming. They also stated that they
had more difficulty in designing activities based on the right hemisphere than the left

hemisphere.

Key Words: Geometry, AMAT model, whole brain model, lesson plan design.
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ABSTRACT

The ways of thinking that the world of our age expects from us in mathematics
in general are in the form of being able to make interpretation, analyzing and make
logical inferences. These forms of thinking are gathered under the concept of
mathematical literacy. Recently, it has been observed that developed countries have
focused too much on theoretical and experimental studies in the field of mathematical
literacy. The aim of this study is to analyze by using meta-synthesis method the
studies which were published between 2010-2019 indexed in the TUBITAK-
ULAKBIM database and which included the terms " mathematical literacy,
mathematics literacy, mathematics literateness " in the keywords. A total of 48
studies were examined and the results were gathered under certain themes through
the stages of meta-synthesis research methodology. In the analysis of the data,
categories were formed by making thematic codes. As a result of the analysis, the
studies conducted in the field of mathematical literacy were collected under 9
categories namely; PISA data - literacy relationship, visual mathematics literacy,
mathematics literacy - self efficacy beliefs, cross - country comparison of
mathematics literacy, mathematics literacy self efficacy levels, mathematical literacy
skill levels, mathematical literacy and affective characteristics and other categorical
themes. As a result of the study, it was seen that most of the studies on mathematics
literacy were made after 2016 and 38% of these studies were formed by using
relational scanning method which is one of the non-experimental patterns of
guantitative approach. This situation led to the limitation of articles in terms of
method. The distribution of the researches by years and methods is presented in
tables and graphs. In the studies examined, sample levels were shown in tables and

it was observed that 35% of the sample group studied was on high school students.
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As data collection tools, it was observed that the survey and achievement tests on
‘PISA data’ were the most studied among the tables. The data obtained from the
study were analyzed using descriptive content analysis method. It is predicted that
this study will bring a different and deep perspective to the people who will make

research on mathematics literacy.

Key Words: Mathematical Literacy, Meta Synthesis, Content Analysis.
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ABSTRACT

Misconceptions are false beliefs and behaviors that are accepted by individuals
as being true instead of the concept's definition (Yenilmez and Yasar, 2008). The
basis of misconceptions is wrong perceptions and comprehensions. Mathematical
misconceptions are misconceptions that the student considers correct, not only with
one case but systematically appearing in different situations, and which do not match
the mathematical facts (Erbas Cetinkaya and Ersoy, 2009). Akar (2014) examined
the misconceptions about the ratio and proportions in three headings. These are
student misconceptions about additive and multiplicative correlations, misconceptions
about covariation and transformation, and misconceptions about invariance.

This study was carried out within the scope of “Conceptual Knowledge and
Misconceptions” lesson which is the eighth-semester lesson of the Elementary
Mathematics Teaching Program. The case study method was used in the study. The
case study is a qualitative research model that is used to examine in depth the details
of a situation where there are multiple data sources (Buyukozturk et all 2012). The
aim of this study is to investigate the misconceptions of 7th-grade students about the
ratio and proportion subjects. For this purpose, a test consisting of 8 open-ended
guestions was developed by the researchers considering the learning outcomes in
the 7th-grade ratio and proportions sub-learning area of secondary school
mathematics curriculum. The test was examined by an expert and after the
necessary arrangements were made it was applied to 35 7th grade students in two
different secondary schools. The answers of the students who participated in the
study were analyzed using the content analysis method. True-false frequency tables

were given and examples of student responses were also presented.
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As a result of the study, students’ misconceptions were collected in five
categories. These categories include thinking the ratio as a real amount, not being
able to grasp the proportion, not being able to establish a multiplicative relationship,
not being able to establish the relationship between the two multiplicities, and
confusing the direct proportion with the inverse proportion. In addition,
misconceptions about algebraic expressions and fractions were determined in
student responses. From this point of view, it is considered that comprehensive
studies should be carried out both on the subject of ratio and proportion and the other
mentioned subjects. It can be said that this study will lead to more comprehensive

studies in the future with misconceptions about ratio and proportions.

Key Words: Mathematics education, misconception, ratio and proportion.
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ABSTRACT

Number theory as the ‘queen of mathematics’ with its history, formal and
cognitive nature, has very important contributions to the development of
mathematical concepts and problem solving (Campbell and Zazkis 2006). The aim of
this research is to analyse the errors and misconceptions related to some concepts of
number theory from the perspective of notion of reducing abstraction. The study
group consists of 136 pre-service mathematics teachers from the departments of
Primary and Secondary Mathematics Teacher of N.E.U A.K. Faculty of Education
and the data are collected from the number theory questionnaire which is developed
by the researchers. Reducing abstraction is a theoretical framework that examines
students’ tendency to work on a lower level of abstraction than the one which the
concepts are introduced in class. From the perspective of reducing abstraction,
learners find ways to cope with new concepts that they learn so they make these
concepts mentally accessible and they would be able to think with them. This
framework has been used for explaining students’ conception in different areas of
mathematics and computer science (Hazzan 1999, Hazzan 2003, Hazzan and Zaskis
2005). Although the term ‘reducing abstraction’ should not be understanded as a
mental process which necessarily results in misconceptions or mathematical errors,
in this research, we showed that this framework can also be used to analyse the

students’ errors and misconceptions.
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ABSTRACT

In this paper, we present an approach for teaching mathematics to students
with the goal of preparing them for a degree in electrical and electronics engineering.
It is not surprising that electrical and electronics engineering is a field with
mathematical applications, because of its connection to physics and the role
mathematics in interpreting physical events. Basically, electrical and electronics
engineering is the purposeful use of electromagnetic theory for building electrical
systems that helps humanity (Agarwal and Lang 2005). That being said, many
abstract mathematical theories are incorporated into the discipline (Guillemin, 1959).

The term “application of mathematics”, in the context of engineering, means
real devices like cell phones. Indeed, electrical and electronics engineers use an
applied mathematical theory for building communication systems (Shannon, 1948). In
this context, our first aim is to stress the success of mathematics in electrical and
electronics engineering with specific attention to relevant topics in mathematics.

In the second part, we discuss the mathematical studies needed for a
successful professional engineering life. When applications of mathematics in
electrical and electrical engineering is considered, developing mathematical skills for
an undergraduate student is of vital importance (Uysal, 2012). Of course, the
mathematics knowledge for academicians working in the field is beyond the level of
undergraduate education, but the scope of this paper is undergraduate studies.
Engineering courses in electrical and electronics engineering curriculums rely on
mathematics (Tokuda et all 2017, Smith 1994). In mathematics courses taken by
engineering, in particular electrical and electronics engineering students, we think
both the basic concepts and some applications should be taught. In engineering

courses, the best training for students is that both practical and theoretical aspects
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are covered in the class (Ozguler, 2003). We discuss the curriculum of our
department and the relation of engineering courses to some mathematics courses.
Circuits and electronics courses require complex algebra, calculus, linear algebra
and differential equations. The fundamental mathematics requirement for
communications is probability and statistics. Not only the mathematics courses in
initial years but also the mathematical skills developed in engineering courses helps
student learn the theory of engineering. For example, in electromagnetic theory,
vector calculus is taught in the beginning of the course. Signals and systems and
control systems courses teach difference equations and mathematical
transformations. We believe that is the mathematics training needed for the stated
goal. Furthermore, survey results on engineering students taking mathematics

courses are presented and discussed with regard to our approach.

Key Words: Mathematics education, engineering education, improving the
curriculum, information and communication, circuits.
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ABSTRACT

The importance of using concrete materials is emphasized in the middle school
mathematics curriculum which is applied in our country and based on student-
centered approach. The new mathematics curriculum is based on the ability of
students to explore and make sense of mathematical knowledge through concrete
models. In order to use concrete materials effectively in mathematics teaching,
teachers should have sufficient knowledge (Ciftci, Yildiz and Bozkurt, 2015; Piskin-
Tung, Durmus and Akkaya, 2012; Yetkin-Ozdemir, 2008; Yazlik, 2018). In this
respect, the aim of this study is to examine the prospective mathematics teachers'
views about use of concrete materials in mathematics teaching.

In the research, case study that is based on qualitative approach has been
used. The study was conducted in a state university's elementary mathematics
teaching program with 39 prospective teachers who took instructional technologies
and material design courses. 85% of the participants are girls. The data of the study
was collected after the completion of the course at the end of the semester.
Prospective teachers designed a concrete material in the form of groups of 3-4
people. The research data were collected through the interview form after this
experience of the prospective teachers. In the interview form, the participants were
asked four open-ended questions (eg. How concrete materials help to understand
the ideas of a mathematics concept?). The participants were asked to answer these
guestions in writing. The data obtained from the interview form were analyzed using
content analysis method. In this process, the coded data were arranged and

interpreted under certain themes.
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The findings of the study showed that primary mathematics teachers think that
the use of concrete materials in teaching mathematics is important and effective. This
finding is in line with the findings of other studies (Cift¢gi, Yildiz and Bozkurt; Yetkin-
Ozdemir, 2008; Yazlik, 2018). Yetkin-Ozdemir (2008) concluded that prospective
elementary teachers believed that the use of materials was effective in mathematics
education.

Another result of the research was that participants think that the use of
concrete materials in mathematics classes made it easier to understand
mathematical concepts, concretized abstract concepts, provided permanent learning
and aroused curiosity among students. On the other hand, it was seen that pre-
service teachers' ideas about how the use of concrete materials help to understand
and concretize the concepts of mathematics are general and superficial. In parallel
with these results, it is concluded that using concrete material provides similar
benefits in the literature (Ciftgi, Yildiz and Bozkurt; Unlii, 2017; Yetkin-Ozdemir, 2008;
Yazlk, 2018).

These findings indicate that prospective teachers need more experience in the
use of concrete materials in mathematics teaching. They need to acquire knowledge
to explore the relationship between material and mathematical concept. It is
important for prospective teachers to establish the relationship between material and

concept in order to provide meaningful learning.

Key Words: Mathematics education, concrete materials, prospective teachers.
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ABSTRACT

Skills related to the field of statistics are being polled both nationally and
internationally, as well as the importance of interpreting the data related to this field in
daily life. It is also observed in the curriculum that most of the basic skills related to
the field of statistics, which are used for different purposes in many areas ranging
from the management of consumer perceptions to the educational measurement and
evaluation in daily life, are also aimed to be given to the students at secondary
school. Calculation of range, median, mean and mode are the basic skills for data
learning area in the mathematics curriculum. In the literature, it is known that
students tend to memorize the statistical rules, they deal with operational information,
and they experience difficulties in conceptual learning (Ben-Zvi, 2000). In this
situation, it can be thought that teachers avoiding explaining the concepts related to
statistics (Malone and Miller, 1993) by considering that students may have difficulty in
understanding the statistical terminology. In this study, the level of operational
knowledge of 7th grade students in terms of these concepts was examined. The
study was in descriptive survey model and the study group was formed by
appropriate sampling method. The study group consisted of 74 7th grade students. In
the research, a data collection tool consisting of three questions which require
explanation and calculations related to mode, median, mean and range were used.
The data of the study were processed and analyzed in Microsoft Excel. According to
the findings of the study, it is seen that the definition of the 7th grade students about
the related concepts mostly related to the algorithms used in the calculation of these
measures, so that the students made explanations without the conceptual
understanding of the related measurements. The errors made by the students are as
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follows: When calculating the median, the data are taken into consideration in the
middle without sorting the data, determining the mode as the smallest or largest
number in the group, selecting one of the two data in the middle as the median.
These errors may be caused by the students’ mixing of the processing process they
have for these measures and the fact that they experienced a teaching process in
which conceptual and operational information was not employed at the same time. In
the future studies, detailed information about error sources can be obtained by
conducting one-to-one interviews with students who exhibit certain error patterns. In
the teaching process, instead of the exercises that are detached from the context, it
can be suggested that the contexts in which the students produce the data or use the
actual data as suggested in the literature should be employed. In this way, students
will be able to make more accurate interpretations for the data groups that require
interpretation of these measures and to obtain conceptual and operational

knowledge.

Keywords: Operational knowledge, measures of central tendency, data processing
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ABSTRACT

Mathematics is regarded as an abstract and difficult course to understand by
students. For this course, which is considered so by most students, it is important to
learn the thoughts which they create in their minds. Therefore, metaphors are a good
tool for this.

The word "metaphor”, which was derived from the Greek word "Metapherein”,
was formed by combining the word "meta"”, which means "change", and "pherein”,
which means "carry" (Levine, 2005). Metaphor studies started in the 2000s for the
first time in our country and it was aimed to reveal the thoughts of individuals on facts
or concepts about educational sciences (Seyihoglu ve Gencer, 2011).

Metaphors are thought to be one of the figures of speech we use only in
everyday life and to make the language fancy but its place in human life is much
more than that (Saban, 2004). For example; when defining or explaining a concept,
the result is achieved by simulating the described concept to a known concept. Also,
metaphor studies are covered in many areas of education (Doés, 2010).

When the literature was examined, it was observed that the studies related to
metaphors were made to learn the participants’ metaphoric perceptions about
general concepts such as “Mathematics, Mathematics lesson, Mathematics teacher”.
In this study, it was aimed to reveal the perceptions of middle school students
towards the concept of zero which is very significant in mathematics.

This study was conducted with 112 middle school students attending a public
school in the central district of Gaziantep in the fall semester of the 2018-2019
academic year. For data collection, the students were asked to complete the
sentence "Zero is like ... because ...". In this way, the metaphors of the students

about the concept of zero were determined and categorized using the content

ISBN: 978- 605-184-176-2 364



International Conference on Mathematics and Mathematics Education -
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 ::;::?iﬂ“"'m

Mathematics in Konya, Land of Tolerance

analysis method in the analysis of the collected metaphors. According to the results,
"neutral element, absorbing element, nothing, non-value number, beginning of life
and end of life metaphors" are the most frequently used ones for the concept of zero.
When the metaphors for the concept of zero were categorized as a result of the
study, "mathematical concepts, life, and living being" categories stood out.
Also, suggestions were made for mathematics teachers in the direction of the results
collected and it was thought that it would contribute to the literature because of the

lack of metaphor studies on the concept of zero.

Key Words: Metaphor, zero, middle school students
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ABSTRACT

Literature reports that students' learning conception is associated with their
learning (McLean, 2001; Peterson, Gavin, Irving, 2010). However, there is still much
work to do to further clarify how students think about mathematics learning. In the
literature there is a lack of understanding about how middle school students
experience and perceive mathematics learning. To fill this literature gap, this present
study intended to investigate how middle school students’ mathematics learning
experiences vary, and how they conceptualize mathematics learning. Understanding
students' conceptions about mathematics learning may lead educators to provide
better learning opportunities for the students in mathematics lessons.

This present study was conducted with respect to a qualitative
phenomenological approach. This approach describes how human beings commonly
experience a certain phenomenon. In this study the phenomenon investigated is the
students' mathematics learning experience. More specifically, our purpose in this
study is to understand the essence of students’ mathematics learning by focusing on
their descriptions about their own learning experiences (Creswell, 2013; Merriam,
2018).

In the spring of 2019, semi-structured qualitative interviews were conducted
with seven 8th grade students in a public school in Turkey. Participant students were
purposively sampled so that the sample included students from high, middle and low
mathematics achievement level. The interviews were lasted 20-25 minutes, recorded
and transcribed. Questions asked to the participant students were of several types
related to their knowledge, experience, behaviors, opinions, values and feelings
about learning mathematics. MAXQDA software was used in the analyses (VERBI

Software 2017). Each interview was read and students' statements were coded with
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a descriptive label. Statements that did not contribute our understanding of students'
mathematics learning were reduced and eliminated. The remaining invariant labels
were then clustered with respect to similarities among them and each cluster was
coded with a suitable theme. This step was repeated until all invariant labels were
clustered into a theme.

Seven core themes emerged in the analyses are: (1) reproducing and
remembering, (2) requiring a prior knowledge and experience, (3) increasing
knowledge by the help and support of others, (4) understanding by focusing, (5)
reasoning when solving problems, (6) being a part of life and (7) having a positive
attitude and self-confidence. Having a positive attitude and self-confidence, and
reproducing and remembering were the themes students mostly associated with their
mathematics learning. Students modestly associated their learning with
understanding by focusing. The least associated theme was the reasoning when
solving problems. On the other hand, it is clear that students do not favor of the

current curriculum reforms prioritizing reasoning in problem solving.

Key Words: Mathematics learning, middle school students, conceptions,
phenomenology
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ABSTRACT

The study aims to evaluate the mathematical skills of 60-72 months children in
kindergartens in Ankara and to propose a framework as a result of this. For this
purpose, 300 children (152 female, 148 male) from different socioeconomic levels
within separate kindergartens or primary schools under the Ministry of National
Education were included in the study.

Mathematical skills of the children were evaluated by Mathematical Thinking
Skills Assessment Tool (MATBED) developed for kindergarten children, consisting of
five subtests (Digit Recognition, Addition-Subtraction, Grouping, Pattern, and
Geometry), which was conducted validity and reliability studies. To evaluate the
mathematical performance of children, the interviews were carried out individually
with each child in a quiet and calm environment out-of-the classroom. Each interview
of the test lasted approximately 25-30 minutes.

Data were transferred to SPSS and analyzed in two parts. Firstly, descriptive
statistics of the data obtained from MATBED were given and distribution of the data
according to each subtest was examined. Then, the mean scores obtained from each
subtest of MATBED were supplied with the tables. In the second part, it was
investigated whether early mathematics skills differentiated according to
socioeconomic level among children. Finally, in the discussion part, the data related
to each subtest were compared with the cut-off scores of MATBED, and dual

comparisons at lower and upper socioeconomic levels were discussed.

Key Words: Mathematics, kindergarten children, addition-subtraction, geometry,
grouping, pattern.
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ABSTRACT

There are many factors that affect teaching and learning. One of these factors is
design of classroom environment. Environmental modifications are affective methods
supporting classroom management and a well-designed classroom supports positive
relationship between the teacher and students (Guardino and Fullerton, 2010). In
addition, classroom setting can help to increase academic engagement and to
decrease disruptive behaviours (Phillips, 2001; Guardino and Fullerton, 2010;
Guardino and Antia, 2012; Rimm-Kaufman, Paro, Downer and Pianta, 2005). Philips
(2001) conducted case studies with four elementary schools, which have changed
design of their school and results of all four studies showed that constructing a
positive learning environment and increasing academic achievement are possible
with good interior design. In this respect, the purpose of this study is to investigate
ideal mathematics classroom environment in prospective middle school mathematics
teachers’ minds and to compare elements of classroom environment according to
grade level.

Drawings, as a qualitative method, was used for this study. The patrticipants of
this study were 262 prospective middle school mathematics teachers in elementary
mathematics teacher education program at Erciyes University. The sample groups
includes 69 first grade, 66 second grade, 72 third grade and 55 fourth grade
prospective teachers. The data was collected at the end of spring semester.
Participants were given a blank paper and asked to draw ideal mathematics
classroom that they imagine. Prospective middle school mathematics teachers
focused on seating arrangement and location of blackboard. The most preferred

seating arrangements are semicircle (horseshoe), double horseshoe, row-and-
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column (traditional), roundtable, and clusters. Although some of prospective teachers
chose different seating arrangement, they added extra roundtable or clusters for
group works. Some students’ drawings includes computers in addition to desks and
they explained that students could use computers if they need. A few prospective
teachers design distance education classroom, online education classroom and
computer-based classroom. Most of third and fourth grade prospective teachers
emphasized on having concrete materials in the classroom, but the vast variety of

first and second graders did not mention materials.

Key Words: Mathematics education, prospective teacher, classroom design.
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ABSTRACT

The most important aim of teaching mathematics is to provide the individuals to
reach a solution in the shortest way when they encounter a problem in life (Baykul,
1997). The creative drama method carries the daily life problems to school subjects.
The creative drama method that makes the students active, provides an area away
from stress, develops creativity is one of the most effective methods in mathematics
teaching. The studies done about the usage of the creative drama in mathematics
education in Turkey are found after the year 2000.

The aim of this research is to analyze the effect of using creative drama method
in teaching the subject of “Algebraic Expressions” at 6th grade of secondary school
level on the students’ success, permanence of their information and their anxiety and
attitude towards maths.

The quantitative part of this study is a semi-experimental research with pre-test-
post-test control group. At the beginning of the study, two classes of 6th grade, which
there was not significant difference between in terms of success, were identified by
analyzing the results of pre-test. This study was carried out with 34 students in total,
that were 17 students for each two classes assigned as experimental group and
control group randomly. In the fall semester of the 2018-2019 academic year, two 6th
grade classes in one of the villages of Karatay district of province of Konya were
participated in the research.

Three educational attainments in the subject of “Algebraic Expressions” were
taught in accordance with the curriculum of the creative drama prepared by the
researchers in experimental group, and the traditional method in control group.
Algebraic Success Test prepared by the researchers, Attitude Scale prepared by
Onal (2013) and Anxiety Scale prepared by Bindak (2005) were implemented as the
pre-test on the two groups. The implementation lasted for about 2 weeks during 10
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lessons time. After the implementation, Algebraic Success test, Attitude and Anxiety
Scales were implemented on two groups again. Algebraic Success Test were
implemented again 6 weeks later as permanence test.

For the qualitative part of the research, experimental group students were
requested to write a letter about the study after the implementation. All emotions and
thoughts that were dominant in the students were denoted on a chart by analyzing
the letters.

According to the results of this study, it has been pointed out that teaching the
subject of algebraic expressions at 6th grade with the creative drama method
increased the students’ success and made all the information permanent. The result
has been reached that teaching of algebraic expressions could not make any serious
difference on attitude and anxiety levels of the students towards maths with this
method. According to the thoughts of experimental group students, it has been
concluded that teaching algebraic expressions with creative drama method was
entertaining, the importance of unity and solidarity was understood better, the lesson
was understood better and students wanted the teacher to teach the lesson by using
this method.

Key Words: Algebraic expressions, creative drama, 6th grade students
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ABSTRACT

The rapid changes in science and technology, the changing needs of the
individual and society, the innovations and developments in learning and teaching
approaches have also influenced the roles expected from teachers and students.
This change refers to individuals who produce information, use it in life, solve
problems, think critically, and have communication skills (MEB, 2018). Therefore, it is
an indisputable fact that the scenario based learning method, which is effective in
activating students and associating information with real life, is important in achieving
this aim for students. Scenario based learning is a learning method in which goals
and behaviors that should gained to individuals are formed within the framework of
scenarios. Individuals try to reach the aim by putting themselves in place of the actor
in the story and producing solutions to problems (Veznedaroglu, 2005). With this
method, real life events are integrated into the classroom environment and presented
to the students. Thus, individuals experience how to behave in the face of a problem.
In addition, individuals who learn with the help of scenarios, actively use different
high level thinking processes such as analysis, synthesis, evaluation and decision
making skills (Agikgdz, 2007). Although it has made significant contributions to the
teaching process, the questions of how long and in which way this method is used in
mathematics lessons led us to do this study. Determining what teachers think about
scenario based learning method is also one of the reasons of research. Accordingly,
the aim of this study was to determine the views of mathematics teachers about the
use of scenario based learning method in mathematics lessons. The data of the
study was collected from mathematics teachers by using open ended questions
prepared by the researcher in the spring semester of 2018-2019 education.

Descriptive analysis method was used to analyse the data obtained in the study. The
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answers received from teachers by this method were examined and classified. The

results reached were interpreted and suggestions were made.
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ABSTRACT

With the result of deep changes in the educational programs seen in Turkey
since 2005, constructive educational programs have begun to be applied. Among
various reforms brought by this educational program, basic skills have been given
importance. In Turkey, the goal of mathematics education at all levels is improving
students’ problem-solving strategies and fostering the use of these strategies in
problem solving [1]. The idea of problem-solving competence, based on the
improvement of problem-solving skills, is associated with Polya’s four-step problem-
solving process plus the problem-posing step added by Gonzales. Researchers in
mathematics education view problem posing as a significant mental activity in
mathematics (e.g. [2]). In fact, some researchers referred to it as being at the heart of
mathematics [3]. Problem posing is a research topic in mathematics that is currently
receiving the attention of many mathematics educators (e.g. [4]). Therefore, many
researches have been done about problem posing since 2005 in Turkey. Thus,
comprehensive analysis is needed to see exactly how these studies have been
handled. It is thought that if studies on the same topic are organized under certain
themes and critiqued in the same manner, it can contribute to the instruction of social
sciences. In this frame, the purpose of this study was to determine the tendency of
problem posing studies published between the years 2005 and 2019 in the field of
mathematics education in Turkey and guiding future researchers who are planning to
carry out studies in the related topic.

With this purpose, qualitative research methods and techniques were used in
this study. This study was conducted using the content analysis model. Studies were
analyzed according to: year of publication, type, subject, learning area, research
design, method, data collection instruments, data analysis method, sample type,
sampling method, number of participants categories, and data analysis methods. A
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According to the findings of the research, especially after the year 2011, it has been
determined that the studies for problem posing in Turkey continue increasingly. When
the distribution of thesis-article related to problem posing studies is examined, it is
found that the number of articles published in this field is higher than the thesis
studies. Besides, theses for problem posing have been concentrated at the graduate
level. It was seen that the studies focused on examining the problem-posing skills of
students or teacher / prospective teachers. In addition, studies have been conducted
on the effect of teaching with problem posing approaches on learning outcomes, the
place of problem posing in the textbooks/ mathematics curriculum and developing
scale related to problem posing skills. It has been determined that the studies are
generally oriented towards the field of learning numbers and operations. Most of the
studies were conducted with the participation of middle school students or
prospective mathematics teachers. The results of this study is believed to be a guide
for new research. It is thought that the results can be useful for seeing the strengths

and weaknesses of the studies carried out on the field.
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ABSTRACT

In mathematics education, it is mentioned that number sense should be gained
in advanced class levels since early childhood (CCSS, 2010; NCTM, 2000). Primary
education students who fail to gain sense of numbers it is stated that they carry a
great risk of failure in mathematics (Witzel, Riccomini & Herlong, 2013). Therefore, it
is important to gain the sense of number starting from an early age and to determine
the sense of number skills for this purpose.

This study was conducted in order to develop a valid and reliable test on
Number Sense. While developing the Number Sense Test, the gains in the first grade
mathematics program and the number sense components (instantaneous counting,
relative size of the number, perceptual estimation, contextual estimation and mind
calculation) identified in the literature (Olkun, 2012) were used. Thus, a 21-item test
was prepared. For the validity of the items of the test, two experts in the field of
mathematics education and one linguist's opinion were used for their suitability for
grammar. The test was piloted with 81 first grade students in a public school. In the
direction of the students’ answers to the items in the test, item analysis was
performed and the discrimination and difficulty indices of each item were calculated
separately.

As a result of item analysis, 3 items were excluded from the test and the
Number Sense Test consisting of 18 items was created. The mean difficulty of the
test was 0.68 and the mean discrimination was 0.48. According to the data obtained
from item analysis, KR 20 reliability coefficient was calculated as 0.75. It is thought
that the test developed for 1%t grade students, which is a critical period in the
development of number sense, will contribute to the literature and can be used as a

tool in the studies that are formed within the framework of different methods.
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ABSTRACT

The study named A research on mathematic education post-graduate thesis’
compatibility to paradigm shift in reliability is about the reliability in theses, the usage
of reliability term and the contemporary paradigm of reliability. In this research, post-
graduate and doctoral theses’ compatibility of paradigm shift in reliance was analyzed
and mistakes were detected in the field of mathematics education. It is aimed to
avoid repeating the same mistakes in scientific studies to be prepared.

For this purpose, between the years 2000-2016, a total of 113 theses including
11 doctoral and 102 postgraduate were examined at Gazi University, in the field of
Mathematics Education. In this study, which reviews of postgraduate and doctoral
theses are done with the screening model, the data was summarized in frequency
and percentage.

Theses’ compability to contemporary paradigm of reliability was evaluated,
based on various perspectives such as differences in the use of term reliability,
reliability induction, reliability estimation methods of score, score reliability
coefficients, sample size used in reliablity studies, confidence interval of score
reliability coefficients and effect size. According to the results obtained from the
research, 19% of examined theses in other words in almost 1 of 5 theses did not
have reliability studies; in 38% of theses, the reliability induction was done;
Paradigmatic misconceptions exist in 74%, almost 3 of 4 theses; in 43% the reliability
coefficient reported as lower than 0.80; Confidence interval of reliability coefficients
were not reported in 100%; The sample size at 100% is less than 400; The effect size
was not reported in 100%. It is also found that Kuder-Richardson and Cronbach alfa
are the most widely used reliability estimation methods. These findings were
discussed and possible solutions and suggestions were propounded.
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ABSTRACT

This work questions the prevailing approach in the presentation of the concept
of slope in undergraduate teaching in Turkey. For this purpose, it analyzes five
mathematics textbooks taught in undergraduate education, two of which are
translated and three of which are not translated, in terms of similarities and
differences of solved problems. In the study, the subjects related to the slope in the
textbooks were categorized and examined within the context in which they were
handled. Therefore, this study is a qualitative study that adopts the interpretive
paradigm. These categories are discussed in the form of connectivity, exploration
and purpose using the study for the context (Rezat, 2006). For cognitive development
categories are discussed in the form of geometric ratio, behavior indicator, feature
determinant, algebraic ratio, parametric coefficient, functional trait, linear constant,
real life, physical trait, trigonometric concept, calculus (Stump, 1999; 2001b). For
visual representations, Wileman’s work /1993) was used as pictorial representations;
image and concept. Representations of process skills are discussed in the form of
algebraic expression, tables and graphs. In the use of technology categories are
discussed in the form of BCS, DDY, Scientific Calculators, Graphic Calculators,
Internet (Akkoyunlu, 2002; Schware & Jaramillo, 1998). Performance categories are
discussed in the form of definition, justification, explanation. Compared to translate
the book, Turkey's textbooks 1 contains more algebraic expressions, the use of the
grounds and explanations and real-life connection, 2 contains applications that use
more formulas, 3. Description is to use less highlighted is 4 technology, 5. other math
they do not explicitly state their links with the subject areas. In general, it was seen
that translated textbooks were mostly related to real life, equipped with explanations
and justifications requiring cognitive competencies, and proceeded harmoniously
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between the subject area main ideas and related ideas. These books use multi-step
solved problems. Turkish textbooks should be reviewed in terms of scope, cognitive

requirement, representations, technology and performance.
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ABSTRACT

Concept definitions play an important role in mathematics education, and
constitute the backbone of mathematics (De Villiers, 1998; Furinghetti and Paola,
2002; Vinner, 1976); they are indivisable parts of mathematics (MEB, 2013). Problem
solving, proving, mathematical generalizations are as important as many mathematical
activities, and the basis of these activities is the ability to understand the concept
definitions (De Villiers, 1998). Usiskin and Griffin examine the definitions in two groups
as inclusive and exclusion. If a definition does not include the content of the other
definition, the definition is called exclusion definition; if a definition includes the content
of another definition, it is called inclusive definiton.

The aim of this study is to examine the definitions by teacher candidates about
parallelogram and rhombus. Phenomenology design, one of the qualitative research
methods, has been used in the study. Phenomenology is a pattern used to investigate
cases that we encounter in daily life, which we are aware of but we do not understand
deeply and in detail (Yildirim & Simsek, 2018). The study has been conducted with 86
teacher candidates studying at the Department of Primary School Mathematics
Teacher Program in 2018-2019 Academic Year. The data obtained from the study have
been analyzed using descriptive analysis. In descriptive analysis, data is coded
according to predetermined themes (Yildirim & Simsek, 2018). In this respect, the
analysis themes covers the inclusive and exclusion definitions of rhombus and
parallelogram. The data obtained have been coded according to these themes.

As a result of the study, it is concluded that the teacher candidates knew what
the inclusive and exclusion definitions meant, but they are confused with the definitions
and characteristics, and write feature instead of definition. Even if parallelogram has
only one exclusion definition, a large number of definitions have been written, and it is

determined that most of these definitions are features. In the definition of rhombus and
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parallelogram, teacher candidates have written most of the definitions according to
polygon feature of these. In addition, missing and incorrect definitions have mostly
seen in the definitions done according to polygon feature. The exclusion definition
made according to the symmetry feature of the rhombus has never been made. Also,
according to the results, there is no missing and incorrect definition in the inclusive

definition according to the diagonal feature of the parallelogram.

Key Words: Rhombus, parallelogram, definition.
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ABSTRACT

The purpose of this study is presenting the *“virtual manipulative”, which is
developed originally by the researcher. The material is based multiple representation.
It presents solutions to the problem of learning the concept of and operations in
integers through models used in teaching integers for primary school 6™ grade
students.

The manipulative has been developed in light of the mathematical definition the
concept of integer and it enables the modeling of an integer as an ordered pair.

According to this definition:

The set defined as ((@B):(a.b) = Nxl} equilibrium being (a.5) according to ~
relation defined as “for (.b)~(c.d) on MNxlN set, if and only if a+d=b+¢” s called as
set of integers and (®P) is an integer If(a.b)(c.d) € NxN  then
(@) +(7d) = (@Fe57a),

Additionally, if (@) e Z, then opposite of (%) under addition is (22) and so
~(@3)=(2a) (Argiin, Arikan, Bulut, & Halicioglu, 2014; Baki,2018).

Also, it provides alternative modeling for addition and subtraction operations.

This manipulative includes counters for ordered pairs and their integer
equivalents. Presenting an integer’s potential positive and negative cases is possible.

In this context, it is hoped that the use of infinite equivalent forms of numbers
by the manipulative is important for the development of the sense of number. Also we
see in many studies (Dienes,2000; Nesin, 2010; Whitacre, Bishop, Lamp, Philipp,
Schappelle & Lewis, 2012) this definition for using model in accordance with integer
teaching.

Key Words: virtual manipulative, integer teaching, 6" grade.
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ABSTRACT

In this study, it is aimed to reveal the current behavior of teachers in the context
of cognitive and perceptual processes in geometry teaching and to evaluate how
these concepts are emphasized. In order to analyze the cognitive and perceptual
processes related to geometry teaching and to contribute to the teaching of
geometry, the video recording of the five mathematics teachers was analyzed
according to the theoretical framework of geometric reasoning defined by French
psychologist Raymond Duvall (1995). In this study, case study pattern, which is one
of the qualitative research methods, is used in accordance with the nature of the
study. The data obtained from video recordings were analyzed by descriptive
analysis method. For the descriptive analysis, the analysis framework defined in
Duvall (1995) and defined by Guven and Karpuz (2016) was used. According to the
findings obtained from the research, it was seen that the most emphasis was on
visualization and reasoning code of the mathematics teachers' courses with
geometry. Duval, visualization code and visual perception code; The code of creation
and the sequential code of identification support each other. In addition, there is no
hierarchical structure between the codes in the cognitive and perceptual process
categories, but the codes can be independent of each other and interact with each
other simultaneously (1995). In this respect, it is seen that the geometric reasoning
processes of the teachers whose videos are analyzed coincide with the theoretical
framework of Duval. Undoubtedly, all these processes Duval put forward, the
students can make geometric inferences, using theorems and geometrical properties,

to develop their spatial abilities, geometric skills, imagination and geometric insights,
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to be able to discover the transformations between geometric models and to connect
the concepts play.

Key Words: Geometry teaching, geometric reasoning, cognitive processes and
perceptual processes.
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ABSTRACT

The integration of information and communication technologies into education
has become increasingly important in recent years. Especially with the revolution of
industry 4.0, digital transformation in education has accelerated. Therefore, this
transformation has shaped the educational policies of many countries. National and
international economic or political environments, educators, academics, students,
parents, society and scientists are effective in determining these policies. As a result,
they have different expectations about how the integration process should be in
education. This diversity reveals the necessity to address all these differences in a
holistic way in order to better understand the integration process and its effects.

In this study, it was aimed to reveal the purpose, policies and practices of
information and communication integration in education, its effects and criticisms
directed to the effects compared with Turkey and Singapore. The level of
development of the countries and the results of Pisa (The Program for International
Student Assesment) were effective in sample selection. For this purpose, ICT
integration aims and policies of both countries, changes in ICT practices in the
process, educational reforms, important implementations and criticisms of the
process were discussed.

As a result of the document reviews, ICT integration in education was analyzed
in three different periods. It can be said that policies followed during the period of
1980-1990 are aimed at raising awareness of the ICT skills of the society, developing
ICT skills in the period of 1990-2010, and raising individuals who use ICT skKills in the
fields of environmental, social and economic fields in 2010 and beyond.

However, there are findings and discussions about the impact of ICT integration

in education on the differentiation of countries subject to comparison, especially in
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PISA results. According to all these results, the reflection of ICT integration in
education in societies has been addressed and made several suggestions for

educational policies of countries.

Key Words: ICT, technology integration, education system, comparative analysis,
Turkey, Singapore.
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ABSTRACT

The aim of this research is to determine whether or not there is a change in the
mental addition strategies of students from grade 2 to grade 3. A practical solution
therefore could be deployed as a solution to problems encountered in our everyday
lives using mental calculation (i.e addition, subtraction, division and multiplication).
Mental addition amongst the four mention procedures is the easiest of them all.
Mental addition serves as basics and supports the teaching of the other three mental
operations (Liu, Ding, Liu, Wang, Zhen, and Jiang, 2019). Mental addition is defined
as the addition operation performance without the need of paper-pen or even
technological tools (Van De Walle, Karp, & Williams 2016).

In this research, qualitative approach was used using case study of a
descriptive statistics. Descriptive studies are studies that ensure natural condition of
the data under investigation without causing any change to the data (Cepni, 2007). A
case study approach is carried out to define, understand and describe the causes
and consequences of situation. Case study allows the possibility of describing and
examining details the real context of a research question with a defined boundaries
(Ozan Leylum, Odabasi and Kabakgi Yurdakul, 2017).

The study group consists of students in X school in Kegitren district in Ankara.
First data were collected in the last week of April when the student were in their
second grade with the second set of data collected similarly in the last week of April
when the students were in third grade. Data collection were carried out using 8
guestionnaire to allow the use of different strategies while collecting mental response
from the students. The questionnaire was prepared in reference to the Mathematics
Teaching Program of the Ministry of Education (MEB, 2018). A structure interviewing
approach was used to interview 16 students in the study group as a mean to find the
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solutions to the research questions. Each student was asked to perform the addition
operation without using paper and pencil with each answers from the students
recorded using a voice recorder. The collected data were then analysed using the
Top Mental addiotion strategies table as quoted by Aydin and Karadeniz (2016) from
Rey, Nohda and Emori (1995).

The findings revealed that, majority of the students performed their mental
addition operation according to an algorithmic approach in the second grade and this
pattern continued in the third grade as well. As a results, the use of different

strategies at both grades in mental addition operation is quite low.

Key Words: Mental addition strategies, elementary school, longitudinal study
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ABSTRACT

The aim of this study is to determine the effect of structured mental addition
strategies teaching on the mental addition skills of primary school 3 grade students.
One key objective of mathematics program is to provide students with the skills to be
able to perform calculative operation by heart or from their minds. Mental processing
skills contribute to the enhancement of the development of the sense of numbers,
prediction and mathematical logic skills. In addition, these sense of number
awareness and mind-processing skills gained during the first year of school are so
vital in the middle and high school year (McGuire, Kinzie & Berch, 2012; Yang & Li,
2013). Other literature reviewed no significant change in the mental operation skills of
the students who passed from the 2" grade to the 3™ grade. This study however,
seeks the need to improve the student’s mental operation skills.

In this study, a single group prior-test and post test experimental design was
used The choice using the single group was intended to determine the effectiveness
of an education approach, technique or strategy as an appropriate approach base on
the nature of the research (Creswell, 2012). The participant of the study were given
an 8 weeks training where students were taught 1-plus 2-plus, ‘O’ operation, the
importance of paired numbers, rounding up to 10, multiples of 5, intersection and
union, ensuring addition constant and algorithmic operating strategies. The research
deployed the use of student-centered approach and technique such as gamification,
drama and peer learning to teach students. In order to reinforce the strategies
learned, games that students can play with each other in the classroom were
structured and adopted.

The study consist of 16 3 grade students of X school in the Kecioren district in
Ankara. The study group was determined appropriate for the study using a sampling
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method. A guestionnaire approach was used as the method of data collection with 8
guestions prepared allowing the use of different strategies while collecting the data.
The Mathematics Teaching program of the Ministry of Education, Turkey (MEB,
2018) was taken into consideration. A structured interview was then carried out with
the 16 student participants as a means to get their response to the research
guestions. Each student was asked to perform the addition operation without the use
of paper and pencil and the answers to each question recorded on a voice recorder.
The collected data were then analyzed using the Top mental addition strategies table
by Aydin and Karadeniz (2016) from Rey, Nohda and Emori (1995) as reference.

In conclusion, students used the algorithmic operation strategy the most while
making mental addition while the uses of the other strategies were very little. After
students were given the training, it was observed that, even student who could use
only one strategy during the pre-test section could now use at least five different
strategies which increased the diversity of choice in the classroom. As a result, mind-
picking strategies can be developed and enriched through mind-picking strategies

training.

Key Words: Elementary school, mathematics teaching, mental operation strategies
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ABSTRACT

In recent years, studies in the field of education emphasize the importance of
students' 21st century skills. At the beginning of these skills come thinking and
creativity. The aim of this study is to revealed undergraduate student’'s views about
creative thinking activities which applied in mathematics course. The application was
carried out with the first grade students studying at a vocational school in Konya. The
study was designed with case study which is one of the qualitative research
approaches. The activities performed during the applications were analyzed by
content analysis and at the end of the application, student views were collected by
interview too. As a result of the study, it was concluded that the students were
positively affected by the creative thinking activities, gained different experiences, felt
themselves valuable, their motivation and interest levels towards the course
increased. Practitioner's observations also support these results. In addition, another
observation of the practitioner's are that the students who have never attended the
course have participated in the course and that their motivation for mathematics
course has increased. For these reasons, it is suggested to use creative thinking

activities in the courses.

Key Words: Mathematics education, creative thinking, student opinions.
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ABSTRACT

Mathematics is an abstract science with axiomatic methodology. For example, in
Euclidean geometry the basic notions are point, line and plane, and it is constructed
on five groups of axioms. The fifth axiom (about parallel lines) is slightly longer and
isn't a simple trusting proposition. For centuries, this axiom has been a research topic
of mathematicians and has led to the emergence of non-Euclidean geometries.

Geometry, under the name planimetry, deals with lengths, areas and volumes of
real objects. In such applications measurement is the ratio of the amount which have
to be measured to the amount, chosen and specified as a standard unite. The standard
unit of length is metre, which represents a definite physical quantity. In mathematics a
measure is a function from a sigma-algebra to nonnegative real numbers, giving zero
value to the empty set and satisfying the additivity property. The concept of length in
real-world measurements corresponds to the Lebesgue measure defined on the Borel
sigma-algebra of real numbers, where, single points, as well as finite and countable
infinite sets of points have zero lengths. In the physical world the zero length is
meaningless. Also, time of zero length is meaningless in realité. In the real-world we
can newer fall in situations, like in Zeno paradox. The distance, that is, the length in

the physical world is bounded from bellow. The minimum length is around,

/ZﬂhG
Lp = i

where, under the sign of the square root there are the three constants of nature:

Newton’s constant G, which sets the strength of gravity; the speed of light ¢, which
opens up the extended present; and Planck’s constant h, which determines the scale
of the quantum granularity. The length L, is called the Planck length. Numerically, it is
equivalent to approximately 1033 centimetres (Rovelli 2017). Nowadays, the
visualization of a black hole further confirmed one of the consequences of the
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mathematical model of our universe founded by Einstein in the 20th century. Let us
remind that Galileo wrote "The universe is written in the language of mathematics, and
its characters are triangles, circles, and other geometric figures".

The methodological basics and the abstractness of mathematics is different from
any other branch of the science. Natural sciences as physics, chemistry and biology
seen from methodological point of view are experimental sciences. In their
methodology, like in mathematics, there are basic notions and principles (instead of
axioms). There is no need to conform the principles experimentally. A new hypothesis
in order to become as a law has to be verified experimentally (reminding theorems).

There is a broad consensus that we should foster 21st century skills. Mathematics
education seems a perfect place to work on those skills, yet, which of the competencies
that are assembled under the label 21st century skills can, and should, be fostered is
still an open question. In addition to introducing 21st century skills in the school
curriculum, changes will have to be made in content goals. This is especially the case
for mathematics education (Gravemeijer at all 2016). However, in 215t century at the
age of information, we need to think about how to use the virtual world's possibilities in
mathematics education. Mathematics is mathematics and must be teach as

mathematics.

Key Words: Curriculum, classroom instruction, dispositions, mathematical thinking.

MSC: 03, 51, 97.

REFERENCES

[1] H. Arikan, Teaching and Learning Mathematics in Turkey, Proceedings of the 13th International
Congress on Mathematical Education, ICME-13, Hamburg, Springer Open, 2016.

[2] R. Courant, H. Robbins, What is Mathematics? An Elementary Approach to Ideas and Methods
(Second Edition), Oxford University Press, 1996.

[3] C. Cue, Making Middle School Maths Real, Relevant and Fun, Proceedings of the 13th
International Congress on Mathematical Education, ICME-13, Hamburg, Springer Open, 2016.

[4] K. Gravemeijer, F.L. Lin, M. Stephan, C. Julie, M. Ohtani, Reconsidering Mathematics
Education for the Future, Proceedings of the 13th International Congress on Mathematical
Education, ICME-13, Hamburg, Springer Open, 2016.

[5] C.Rovelli, Seven Short Courses on Physics, Can Art Publications, Istanbul, 2017.

ISBN: 978- 605-184-176-2 398



International Conference on Mathematics and Mathematics Education
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019

Mathematics in Konya, Land of Tolerance

MATEMATIKCILER
DERNEGI

[6] Council of Higher Education, Teacher Training Undergraduate ProgramsElementary
Mathematics Teacher Education Undergraduate Program, Mathematics Education Undergraduate
Program,30 May 2018.

[7] G.M.Ziegler, A.Loos, “What is Mathematics?” and why we should ask, where one should
experience and learn that, and how to teach it, Proceedings of the 13th International Congress on
Mathematical Education, ICME-13, Hamburg, Springer Open, 2016.

ISBN: 978- 605-184-176-2 399



(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 DERNECI

International Conference on Mathematics and Mathematics Education MAT EMAﬂ I{(il. ER
Mathematics in Konya, Land of Tolerance

Probability and statistics education in secondary and high schools:
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ABSTRACT

The need for probability and statistics literacy has been recognised by educational
authorities in many countries. Current situation about statistics and data analysis is our
ability to generate, manage, and use massive amounts of data for scientific discovery
and for making predictions about future events. However, probability and statistics
should also come into play in the modelling phase of phenomena.

Isaac Newton brought to the world the idea of modelling the motion of physical
systems with equations. After inventing the notion derivative he threw up the basics of
Newtonian mechanics. Newtonian mechanics is deterministic in its methodology of
inference and use mathematics as a modeling device. Quantum mechanics describes
the universe at the atomic and subatomic levels and is based on Heisenberg's
uncertainty principle. It is stochastic in its essentials and use probability theory and
statistics as a modeling language, besides mathematics.

Let us notice that the concept of measuring and evaluation of measurements is a
statistical topic. The first attempt in this direction is the development of theory of errors,
where uncertainties in measurements have to be taken into account in the
interpretation of results. The second stage is the characterization of observed
phenomena in terms of laws of randomness governing a physical system. How can we
understand the uncertainties behind measurements or randomness in physical
systems? The answer is: Use Probability and Statistics.

Statistics as a science continuing to have a tremendous surge in popularity.
Increased attention must be paid to the development of curricula and training programs
that adequately prepare students for the modern work. Statistical literacy increasingly
is considered as an important outcome of schooling. Even though it seems clear what

it's need to teach, the pedagogical challenge is how to teach all of these topics so that
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students would actually learn the material and be job ready. The demand for well-
trained statisticians continues to grow.

Today, statistical knowledge is just as important as literacy and statistical education
should begin at an early age. Because of this requirement, some statistical concepts
and methods are included in the secondary and high schools curricula. Can

mathematics teachers do this task? We will discuss on this.

Key Words: Statistics education research, statistical thinking.
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ABSTRACT

With the increasing the number of individuals with disabilities in recent years,
the education to children in need of special education has become important. Special
education is individualization of education in accordance with students to meet the
needs unique to them (Turnbull, Turnbull, & Wehmeyer, 2007). An individual
requiring special education is an individual who significantly differs from his/her peers
in terms of his/her personal characteristics and educational competencies (Eripek,
1998, p. 3).

One of the objectives of the programs implemented in schools is to gain
academic skills in mathematics. In particular, there are views that students' ability to
become proficient in mathematics will help them advance in academic and
professional fields. For children in needs special education is important teaching
mathematics. Because such students suffer learning difficulties in mathematics and
need special attention to gain basic mathematical skills (Geary, 1994, p. 156).

Vygotsky stated that children in need of special education are only educated
according to the level of mental development they are in, and that therefore children
never make a leap from concrete thought to the abstract in their educational
processes. Accordingly, the threshold of education should always be higher than the
child's level of development, since the child's mental potential will improve with
education and lead to new levels of development. In this context, apart from the long-
term goals that will be determined for the students with special education needs, it
should be tried to show the necessary efforts to reach these high level targets by
setting higher goals than possible, especially in the field of mathematics which can
provide abstract thinking skills. (Vygotsky, 1978, p. 89, ctd. Erdener, 2009, p. 97-98).

ISBN: 978- 605-184-176-2 402



International Conference on Mathematics and Mathematics Education -
(ICMME 2019), Selcuk University, Konya, July 11-13, 2019 ::;::?iﬂ“"'m

Mathematics in Konya, Land of Tolerance

In this study, it was investigated how an autistic young person produces
solutions to verbal mathematical problems requiring four operations. It was seen that
this young person needs some clues during problem solving and it benefited from
visual drawings especially in understanding. It was also identified that an autistic

young person write similar questions to the given mathematics problem.

Key Words: Special education, mathematics problem solving, mathematics
education.
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ABSTRACT

One of the important elements of education is the classroom environment in
which education takes place. The classroom environment is a common living space
in which educational activities are carried out in line with the predetermined
objectives (Aydin, 2012) and it is a field in which the student can interact with the
physical and social environment rather than the area where the ready-made
information is presented. Therefore, classroom environments, which are seen as an
important factor in student success, should be organized according to the conditions
of the age (Kdse and Kugukoglu, 2019). In fact, students should be more active,
construct their own knowledge and acquire cognitive skills (Verschaffel, Lasure,
Vaerenbergh, Bogaerts and Ratinckx, 1999).

In this context, it is aimed to determine the design of classroom environment in
the minds of the 5" grade students. For this purpose, the students who participated
in the study were asked the focus question “What kind of maths class do you
dream?” And they were asked to illustrate the class designs of their dreams and then
give explanations about their drawings. In this way, students’ perceptions of the
mathematics classroom and their learning environment can be revealed.

The study, which was designed on the basis of qualitative research approach,
was based on the case study. The participants of the study consisted of 44 students
attending the 5™ grade in a public school in Sakarya in 2018-2019 academic year.
The student drawings and explanations for their drawings constitute the data source
of the study. The data obtained were examined and evaluated by content analysis.
According to the findings; the pictures drawn based to the focus question were
analyzed regarding to the coding list of the design of classroom environment of

students. The categories in this list are; “equipment”, “design”, “sitting order”,
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“‘number of students ” and “objects in the classroom.” Student drawings were
evaluated according to the visual elements drawn and the explanations about the

classroom designs presented in the following.

Key Words: Mathematics education, classroom design, qualitative approach.
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algorithms for unconstrained optimization
Yoksal A. LAYLANI!, Hisham M. KHUDHUR ?

1 Mathematics Department, University of Kirkuk, Kirkuk, Iraq, yoksalalattar@yahoo.com
2 Mathematics Department, University of Mosul , Mosul , Iraqg, hisham892012@gmail.com

ABSTRACT

In this study, we have developed a new conjugate gradient algorithm in field of
scaled conjugate depending on classical conjugate gradient and Quasi-Newton

algorithms. These algorithms (classical conjugate gradient) can be classified as

algorithms with [g,,, d,,,] in the numerator of £, and algorithms with [g,., Y,] in
the numerator of parameter 5. The (Quasi-Newton methods revolutionized non-

linear optimization and then this method has become more popular. Finally, it has
accepted as the best Quasi-Newton method, which defines the search direction as

d, =—H, 9.,
where H, is taken as identity matrix and H, , restricted to satisfy the secant

equation or (quasi- Newton condition).

The new direction involves the new hybrid scaled gradient algorithm that
defines (have been devised to exploit the attractive features of the classical
conjugate gradient algorithms). It's algorithms satisfies the descent direction and
global convergence property under some assumptions. The numerical results
indicates efficiency of the new algorithm for solving test unconstrained nonlinear
optimization problems compared with classical algorithm. A new hybrid scaled
conjugate gradient algorithm (where using for solving unconstrained optimization).
The another method that using in our proposal for solving unimpeded optimization
problem is spectral conjugate gradient. the spectral conjugate gradient defines the
search directions as follows:

Ay 117 O 119 11 Ak
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where 6, ., is a parameter, the iterative process is initialized with an initial point x;
and d, =—g,. observe that if0, ., =1. Then we get the classical CG algorithms

according to the value of g, .

Key Words: Three-term conjugate gradient, global convergence, large scale
benchmark test.
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ABSTRACT

Fractional calculus is an extension of classical calculus and deals with the
generalization of integration and differentiation to an arbitrary real order. Boundary
value problems for Caputo fractional differential equations, Riemann-Liouville
fractional differential equations and mixed fractional differential equations of great
importance for the researches due to their applications, such as physics, chemistry,
probability, many other branches of engineering, etc(Podlubny 1993). The existence
of positive solutions for fractional-order boundary value problems have become an
important area of investigation in recent years. These studies use the fixed-point
theory in cones. The differential equations with p-Laplacian operator have been
background in physics. Therefore, boundary value problems of fractional differential
equations with p-Laplacian operator have been greatly studied.

In this study, by using Avery-Peterson fixed point theorem, we establish the
existence of at least three positive solutions for fractional order differential equation
involving the Caputo fractional derivative and the Riemann fractional derivative
(Lakoud,Khaldi, and Kiligman 2017, Samko,Kilbas, and Marichev 1993). Our problem

involves p-Laplacian operator is given by lcp_ where p >1. This operator is

continuous, increasing, invertible and its inverse operator is kTo , Wwhereg>1is
1 1 .
a constant such that |- +—- = 1 (Yang and Wang 2017). As an application, an
P q

example is included to demonstrate the main result.

Key Words: Caputo fractional derivative, Riemann-Liouville fractional derivative,
Avery-Peterson fixed point theorem, positive solutions.
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ABSTRACT

It is important to investigate the isotopic distributions of nuclei and hypernuclei
in nuclear reactions since the excited heavy hyper residues in relativistic hadron and
peripheral heavy-ion collisions using new technologies which are planned at FAIR
and NICA. Recent experiments have confirmed observations of hypernuclei in both
peripheral [1] and central collisions [2]. Nucleon-nucleon interaction is well known
from elastic scattering data. There are not enough information about the hyperon-
nucleon and hyperon-hyperon interactions in the literature. Because hyperons have
very short life times and yields are very low in experiments. A hyperon can be put
deep inside an atomic nucleus. There is no Pauli blocking by the nucleons for
hyperons due to their strangeness number. That is why hyperons can be used as a
sensitive probe of the nuclear interior. We have studied isotopic distributions of light
nuclei and hypernuclei via using the Statistical Multifragmentation Model (SMM)[3,4].
During the statistical calculation processes for normal nuclei and hypernuclei as the
decay channels we have used Monte Carlo Method. We show how the new decay
channels can be integrated in the whole disintegration process. We emphasize that
isotope distributions of produced hyper fragments is very important. In near future,
new and exotic isotopes obtained within these processes may provide a unique

opportunity for new experimental studies.
Key Words: statistical multifragmentation model, Monte Carlo Method, numeric
analysis
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Expansion dynamics of interacting bosons on various optical
lattices
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ABSTRACT

Recent developments in experimental techniques have allowed precise
control over the properties of ultracold atomic gases in traps and optical lattices,
turning them into a simulation tool for quantum many body systems and allowing
experimental investigation of static and dynamic behaviour of clean and low
dimensional systems. Loading of a Bose Einstein Condensate onto an optical
lattice leads to new kinds of physical phenomena. Such systems can be
considered as experimental realizations of Hubbard-type models and can be
brought to a strongly correlated regime. Experimental techniques also allow the
formation of different types of optical lattices is such as checkerboard lattice.

It was predicted by M. Fisher et. al. that the homogeneous Bose-Hubbard
model (BH) exhibits the Superfluid-Mott insulator (SF-MI) quantum phase
transition [1]. This phase transition was observed experimentally by M. Greiner
et.al. [2]. Later studies of BH models with interactions extended to nearest
neighbors had pointed out that novel quantum phases, like supersolid (SS) and
checkerboard phases (CB) are expected [3,4,5].

We consider a system of bosons on a 2D checkerboard optical lattice.
Such a system can be described by the well known Bose-Hubbard Hamiltonian.
We study the problem in the mean-field regime, with an approach based on the
Gutzwiller ansatz. This corresponds to writing the wave function as a product over
different lattice sites of single-site wave functions.

wy=[ D A
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However, this wave function does not directly include the effects of

correlations. We account for the correlations in an indirect way by using an

effective correlation potential acting between the nearest neighboring sites. This
results in a total Hamiltonian
— U |4
fi= —]Z(ajaj + afa;) +§z ARy — 1) + =%
iLj

zorz ff; + Z(Vi — Wy
' 7

i i,j

where Vcor is the correlation potential and Vi is the lattice potential.

Dynamic analysis of this system requires the solution of a large set of
coupled differential equations. We solve this coupled set of equations using the
well known 4" order Runge-Kutta Method [6]. We present our results for various
interaction strengths, various effective correlation potentials and for various
potential depth differences of the checkerboard potential. Our results for the
homogeneous optical lattice are in good agreement with the experimental results

when the effective correlation potential is sufficiently strong.

Key Words: Supersolid, Checkerboard Phases, Bose Einstein Condensate,
Bose-Hubbard Model, Superfluid-Mott insulator.
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Calculation of binding energies of hypernuclei in nuclear reactions
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ABSTRACT

Recently, hypernuclei coming from fragmentation and multifragmentation of
spectator residues obtained in relativistic heavy ion collisions were investigated. Our
aim is to find out binding energies of hypernuclei which can appear in nuclear
reactions. We have compared two different mass formulae for the production of
hypernuclei and their properties. The effect of addition of a single lambda in a non-
strange normal nucleus is investigated through lambda separation energies. In this
way, one can distinguish between different mass formulae of hypernuclei. For this
purpose, we have used the statistical multifragmentation model version for hyperons
(hyper-smm)[1,2]. During the statistical calculation processes for normal nuclei and
hypernuclei, we have used Monte Carlo Method to obtain decay channels. We have
made step by step calculations for numerical analyses to get information about
binding energies of hypernuclei. These kind of investigations give us the opportunity
to understand the properties of exotic hypernuclei in the future. These studies may
also be important for probing the nucleon-hyperon and hyperon-hyperon effective
interactions in microscopic calculations to obtain macroscopic properties of the
nuclear collisions. We need the extracted information from the analyses of new
experiments to study exotic nuclei and hypernuclei far from stability and to
understand the nuclear composition in astrophysical objects. We believe that our
study is also important to extend theoretical calculations.

Key Words: statistical multifragmentation model, Monte Carlo Method, numeric
analysis
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