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Message from Chair
It’s my pleasure to chair The International Conference on “International E-
Conference on Mathematical and Statistical Sciences: A Selçuk Meeting”. Our
2022 conference, which is organized by the Faculty of Science of Selçuk Univer-
sity and supported by Scientific Research Projects Coordinatorship of Selçuk
University. By organizing this e-conference, our main was the to promote, en-
courage, and provide a forum for the academic exchange of ideas and recent
research works. The conference present new results and future challenges, in
a series of virtual keynote lectures and virtual contributed short talks. In our
conferences, we provide a forum for mathematicians and statistician to commu-
nicate recent research results in the areas of Algebra and Applied Mathematics,
Analysis, Geometry and Topology, Actuarial Science, Applied Statistics and
Statistical Theory. The conference were only online and there was no regis-
tration fee, and only one presentation was allowed for each participants. The
all presentation language was English, and submissions were be peer-reviewed
by at least two referees. It was the first but it will not be the last. I hope to
organize this Conference in our university Konya, Turkiye and see you all.
I am thankful to the management of Selçuk University for providing the neces-
sary support to organize this event. I am also thankful to all scientific commit-
tee members, organizing committee members, the session chairs, and the nu-
merous volunteers, without their generous contributions this conference would
not have set this number of presentations and participants.
Thanks.

Prof. Dr. Semahat Küçükkolbaşı
Dean of Faculty of Science

Selçuk University
Chair of ICOMSS’22
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Time
(GMT +03:00)

ID

09.30-10.10 1

10.10-10.50 2

Zoom 
link

Zoom 
link

Zoom 
link

11.00-11.15 3
11.15-11.30 4
11.30-11.45 5
11.45-12.00 6
12.00-12.15 7

13.00-13.15 8
13.15-13.30 9
13.30-13.45 10
13.45-14.00 11
14.00-14.15 12
14.15-14.30 13
14.30-14.45 14

15.00-15.40 15
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r

Zoom 
link

15.45-16.00 16
16.00-16.15 17
16.15-16.30 18
16.30-16.45 19
16.45-17.00 20
17.00-17.15 21
17.15-17.30 22
17.30-17.45 23
17.45-18.00 24
18.00-18.15 25
18.15-18.30 26

ID

1

2

15

3

4

5

6 A. Bekkai

Analysis of a Fractional-order Cholera Epidemic Model and its Sensitivity 
Analysis

Characteristic Properties of Scattering Data for a Schrödinger Equations with 
Discontinuities in an Interior Point

Public-key Authentication Schemes Based on the Hidden Discrete Logarithm 
Problem

The Critical Exponent for a Time-fractional Schrödinger Equation

PROF. DR. SEMAHAT KÜÇÜKKOLBAŞI (DEAN OF FACULTY OF SCIENCE, CHAIR)

PROF. DR. METİN AKSOY (RECTOR of SELÇUK UNIVERSITY, HONORARY CHAIR)

S2

Ekrem Savaş

H. İ. Arıcı

Vasile Berinde

A. Bouabsa

S. Bulut
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MATHEMATICS

Almost Lacunary Strong (A, φ)- convergence of Order α

A Unified Treatment of Some Convergence Theorems for Fixed Point 
Algorithms in the Class of Demicontractive Mappings

09.00-09.30

Invited Speaker: Vasile Berinde

Invited Speaker: Ekrem Savaş
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S1

Zoom 
link

S. E. Almalı
A. A. F. Arif

Stefano De Marchi (β, γ)-Chebyshev Functions and Points of the Interval  and Some Extensions

H. E. Altin
M. Turgay

K. İ. Atabey

M. A. Özarslan
T. A. Khalifa

Titles of the talks

G
ün

er
 T

op
cu

M. P. D. Angulo
F. C. Perez

B. Aydın
K. Boumzough

G. B. Ekinci
V. Cam

T. Azizi
M. I. Berenguer

B. A. B. Abdelmalek

BREAK (15 MIN.)

S1

S. Alizadeh

I. Ahmed

A. Altoum

E. Doubtsov

D. Özer
Nazlım Deniz Aral

I. Charnega
F. Chouaou

T. Buric
A. Cernea
M. Ceylan

E. Dahia
B. Mahmoud

H. Wang

BREAK (5 MIN.)

S. Daptari
I. Denega

F. Dirik

S. Güler

Invited Speaker: Stefano De Marchi

B. Gheribi
V. Gupta

I. Hay

E. Girgin
N. B. Güngör

S. Cengizci
M. Chaudhary

I. Ahmed
S. Alizadeh
A. Altoum
A. Bekkai

N. Bendjazia

Y. Alagoz

S. O. Yurttaş
E. Korkmaz
H. F. Akız

H. A. Erdem
L. Bilen

Ö. Acar

Tu
nc

er
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r

M
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er
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zt
ür

k

S.Chatterjee

BREAK (10 MIN.)

M. B. Nazam
A. Büyükkaya
A. S. Özkapu
M. Eslamian

D. Achour

BREAK (45 MIN.)

Zoom 
link

https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://us06web.zoom.us/j/89011548315
https://us06web.zoom.us/j/89011548315
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://us06web.zoom.us/j/87461242374
https://us06web.zoom.us/j/87461242374
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
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B. A. B. Abdelmalek

S. Cengizci

Fractional Hilbert Space Operator: Influence of Fractional Derivatives on the 
One-dimensional Harmonic Oscillator 

Y. Alagöz

M. A. Özarslan

T. A. Khalifa

B. Aydın

M. I. Berenguer

K. Boumzough

G. B. Ekinci

V. Cam

E. Doubtsov

S. E. Almalı

A. A. F. Arif

Hahn-Banach Smoothness in Sequence Spaces

Some Unsolved Problems on Extremal Decomposition of the Complex Plane

Ψ−Ideal Convergence of Double Positive Linear Operators of Functions of Two 
Variables for Analytic P-ideals

Calderon-Zygmund Operators on Regular BMO Spaces

    Weighted Pointwise Convergence of Some Multidimensional Nonlinear 
Integral Operators at μ-p-point     

The Ordered Implicit Relations and Related Fixed Point Problems in the Cone b-
Metric Spaces

S. Daptari

I. Denega

A Class of Lipschitz Operators Represented by Vector Measures

F. Dirik

Supersymmetric Polynomials and a Set of Multisets

Stabilization of Degenerate Wave Equation Under  Fractional Feedback Acting 
on the Degenerate Boundary

Lipschitz Operator IdealsD. Achour

Approximation by Bivariate Generalized Sampling Series in Weighted Spaces of 
Functions

Deferred Statistical Boundedness of Order α on Time Scale

Asymptotic Expansion of the Compound Mean with Application to the 
Arithmetic-geometric Mean

A. Bouabsa

S. Bulut

T. Buric

K. İ. Atabey
Bounded Variation Solution to Time Dependent Maximal Monotone Operator 

with Integral Perturbation

On Rough Convergence and its Some Generalizations

An Introduction to Nonlinear Baskakov-Durrmeyer Operators with its 
Approximation Properties

A Mathematical Model on Impact of Meditation on Suicidal Thoughts

T. Azizi

Stabilized Finite Element Simulations of Dam-break Problems 

E. Dahia

M. Chaudhary

I. Hay

M. Turgay

S2

H. E. Altin

S.Chatterjee

A. Cernea

F. Chouaou

Iterative Approximation of a Common Solution of a Split Equilibrium Problem 
and a Fixed Point Problem in a Hilbert Space

I. Chernega

M. Ceylan

On the Existence of Solutions for a Class of Hilfer-Hadamard Fractional Integro-
differential Inclusions

Generalized Difference Interval Matrix Definition and Some Interval Matrix 
Calculations

On the Structure of the Fatou Set of a Certain Family of Transcendental Entire 
Functions

N. Bendjazia

Incomplete LU Factorization Preconditioners Using Two Methods of Storing a 
Sparse Matrix

On the Reliability of Rose Window Graphs

On Purely Infinite Ideals of Leavitt Path Algebra

Studying the Geometry of Alzheimer’s Disease Toward Better Cognitive 
Assessment

 Using Reproducing Kernel for Solving Third-order Boundary Value Problems

Weak Projective Modules

Lifting of Conjugate Idempotents

A Random Generation Problem in the Substitution Group of Formal Power 
Series

Exponential Zagreb Indices of Graphs

Numerical Solution of Linear Equations of the Second Kind and Associated 
Inverse Problems
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S3

Nazlım Deniz Aral

 Composition in Besov Type Space

Kantorovich Operators of Order j Based on Pòlya Distribution

B. Gheribi

V. Gupta

D. Özer Convergence of a Family of Sampling-Durrmeyer Operators in Weighted 
Spaces of Functions

On Deferred Harmonic Summability of Order α

M. P. D. Angulo

F. C. Perez

H. İ. Arıcı

Isotropic Surfaces in the De Sitter Space $S^3_1(1) \subset R^4_1$ via Complex 
Variables

Pseudo-contractictibity on Topological Spaces

New Results on Timelike Mannheim Curves in  Minkowski 3-Space

Conformal Vector Fields and Geometric Solitons on the Tangent Bundle with 
the Ciconia Metric

 A New Approach to Fixed Point Theory via Integral Type Mappings on 
Orthogonal Metric Space

Fixed Points of Simulative Contraction in Super Metric Spaces

Fixed Point Theorems in Orthogonal Metric Spaces via w-Distances

Best Proximity Points of Proximal Interpolative  Contractions

A. S. Özkapu

M. Eslamian

S. Güler

B. Mahmoud

H. Wang

A Result for Multivalued Mappings on Ultrametric Space

Inertial Halpern-type Iterative Algorithm for Split Common Fixed Point
Problem in Banach Spaces

A Note On Spherical Fuzzy Topological Spaces

Classification of Algebraic Homotopy Types and Whitehead Exact Sequence

Quaternions Associated to Curves and Surfaces

Multivalued Sehgal-Proinov Type Contraction Mappings Involving Rational 
Terms in Modular Metric Spaces

Addition of Multicurves on  Surfaces

A. Büyükkaya

S. O. Yurttaş

E. Korkmaz

H. F. Akız

H. A. Erdem

L. Bilen

Ö. Acar

E. Girgin

 On the Notion of Sobriety in the Setting of Diframes

γ-b-I Connectedness

Cartan Null and Pseudo Null Bertrand Curves in Minkowski 3-Space Revisited

N. B. Güngör

M. B. Nazam
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(GMT +03:00)

ID

10.10-10.50 1

C.
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ş Zoom 
link

Zoom 
link

Zoom 
link

11.00-11.15 2
11.15-11.30 3
11.30-11.45 4
11.45-12.00 5
12.00-12.15 6

13.00-13.15 7
13.15-13.30 8
13.30-13.45 9
13.45-14.00 10
14.00-14.15 11
14.15-14.30 12
14.30-14.45 13

15.00-15.40 14

İ. 
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am
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Zoom 
link

15.45-16.00 15
16.00-16.15 16
16.15-16.30 17
16.30-16.45 18
16.45-17.00 19
17.00-17.15 20

ID

1

14

2

3

4

5

6

7

8

9

Invited Speaker: İsmihan Bayramoğlu

 O. Güler 
 İ.H. Kınalıoğlu

A.C. Kalu
S. Modak S. Sert
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PROF. DR. METİN AKSOY (RECTOR of SELÇUK UNIVERSITY, HONORARY CHAIR)

PROF. DR. SEMAHAT KÜÇÜKKOLBAŞI (DEAN OF FACULTY OF SCIENCE, CHAIR)

Zoom 
link

STATISTICS

On new properties of conditional expectation and their applications

Cumulative residual and relative cumulative residual Fisher information and 
their properties

İsmihan Bayramoğlu

N. Balakrishnan

BREAK (45 MIN.)

İ. 
Kı

na
cı

Y. Zhao
L. Palayangoda

BREAK (10 MIN.)

S5 S6

F.
 K

al
ka

n

K.
 K

ar
ak

ay
a

K. Karakaya
N.I. Badmus

A. Bektaş Kamışlık

A. Bhattacharya

B.R. Wagle
I. O. Ude

E.A. Stefanecsu-A.C. Cirstea
D.Sezer

A. Badreddine
O.T. Babatunde  

A. Stepanov
İ. Ghosh

 R. N. Şahin

 İ.H. Kınalıoğlu

A.C. Kalu

S.
 S

er
t

S. Ferreira
A. Guiatni

B. Leila

Invited Speaker: N. Balakrishnan

N. İyit

A. Halder

BREAK (15 MIN.)

T.
 E

rb
ay

ra
m

S. Xie
J. Rychtar

 O. Güler 

P. N. Ezra

A New Interpoint Distance-based Clustering Algorithm Using Kernel Density 
Estimation

A Unified Generalized Process Capability Index for Logistic-exponential  
Distribution

Closed Queueing Network Analysis of Vehicle Sharing in a City

Robustness of Randomization Tests for Repeated Measures Design

A Method to Build your own Autonomous Weather Station and to Validate It 
with Tools of Statistical Mathematics

S. Modak

A. Bhattacharya

Titles of the talks

S5

Predicting Bitcoin Volatility via Gramian Angular Fields and Deep Learning

B.R. Wagle

I. O. Ude

E.A. Stefanecsu-A.C. Cirstea

Classification of Eye Diseases Based on Retinal Images Using Deep Learning

On Establishing Empirical Relationship Between Global Crude Oil Market and 
the Nigerian Stock Exchange Using Vector Autoregressive Model

https://zoom.us/j/96005021156
https://us06web.zoom.us/s/81815870262
https://us06web.zoom.us/s/81815870262
https://us06web.zoom.us/j/81815870262
https://us06web.zoom.us/j/81815870262
https://zoom.us/j/99425606690
https://zoom.us/j/99425606690
https://us06web.zoom.us/j/81815870262
https://us06web.zoom.us/j/81815870262
https://zoom.us/j/96005021156
https://zoom.us/j/96005021156
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P. N. Ezra

Y. Zhao

L. Palayangoda

A. Guiatni

B. Leila

N. İyit

The Effect of Reinsurance Contracts on Ruin Probability

Certain Results on Cumulants and Higher Order Probability Distribution 
Cumulants

S. Xie

J. Rychtar

 Unit Generalized Marshall-Olkin Weibull Distribution: Properties and 
Application

Exponentiated New Modified Weighted Rayleigh Distribution with Application

Peaks Over Threshold Estimation for Ergodic Distribution of a Semi-Markovian 
Inventory Model

D.Sezer

S. Ferreira

Economic Trend Resistant Designs Based on Hadamard Matrices

Standard M/G/1 Queue with Preemptive Repeat Priority and Lose of Lower 
Priority Demands

Emphasising the Mortality Path for Adulthood and Senescent Period Using 
Mathematical Growth Models

Optimization of Financial Planning of Enugu State Broadcasting Service (ESBS)

Jackknife Empirical Likelihood Inference for the Mean Difference of Two Zero-
inflated Skewed Populations

Evaluation of Mean-Time-To-Failure Based on Nonlinear Degradation Data 
with Applications

Clinical Data Analysis for an Anti-Tuberculosis Treatment

Unified Approach to Optimal Estimation of Mean and Standard Deviation from 
Sample Summaries

S6

Spatial Risk Estimation in Tweedie Compound Poisson Double Generalized 
Linear Models

K. Karakaya

N.I. Badmus

A. Bektaş Kamışlık

S. Sert

 R. N. Şahin

A. Badreddine

O.T. Babatunde  

A. Stepanov

İ. Ghosh

A. Halder

Modified Unit Exponential Distribution

Convergence of a Processes Under Dependent Assumptions

Robust Calibration Estimation of Population Mean in Stratified Sampling in the 
Presence of Outlier 

Asymptotic Properties of Spacings

Some Properties of Stop-loss Moments Under Biased Sampling

Interval Estimation for the Poisson Regression with Lognormal Unobserved 
Heterogeneity
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11.30-11.45 5
11.45-12.00 6
12.00-12.15 7

13.00-13.15 8
13.15-13.30 9
13.30-13.45 10
13.45-14.00 11
14.00-14.15 12
14.15-14.30 13
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15.00-15.40 15
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Zoom 
link

15.45-16.00 16
16.00-16.15 17
16.15-16.30 18
16.30-16.45 19
16.45-17.00 20
17.00-17.15 21
17.15-17.30 22
17.30-17.45 23
17.45-18.00 24
18.00-18.15 25
18.15-18.30 26

ID

1

2

15

3

4

5

6

7

8

9

Zoom 
link

Certain Remarks on the Recent Publications on Metric Fixed Point Theory

Local Approximation Problems and Korovkin-type Theorems

Verifying Approximation Estimates for Convolution Operators in Homogeneous 
Banach Spaces

Studying the Terms of Triangular Heptagonal Numbers 

On the Prekernels of Reflective Modifications of Concrete Categories

 σ-Derivations on  Operators Algebras

Evaluating Lie Centralizers on Some Spaces

Triangular Matrix Categories Over Path Categories and Quasi-hereditary 
Categories, as well as One-Point Extensions by projectives

Intermittency of the Eigenvalues of the Dirac Operator

Invited Speaker: Erdal Karapınar

Invited Speaker: Francesco Altomare

S1 S2

A. G. Farzullazadeh

R. Farzullazadeh

A. Emin

F. G. Infusino

Titles of the talks

S1

S3
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M. J. Atteya

A. H. Mokhtari

R. F. O. Cruz

İ. Gökcan

F. Özsaraç

D. Haldar
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Invited Speaker: Borislav R. Draganov

Erdal Karapınar

Francesco Altomare

Borislav R. Draganov

N. Kartal
H. Karakaya

D. Kumar
M. Ladjimi

M. Mehdaoui

M. Piconi

A Uniqueness Theorem for Sturm-Liouville Equations with a Spectral 
Parameter Nonlinearly Contained in the Boundary Condition

21 OCTOBER 2022
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MATHEMATICS

A. Emin
F. G. Infusino
M. J. Atteya

A. H. Mokhtari
R. F. O. Cruz

A. G. Farzullazadeh
R. Farzullazadeh

H. Fatima
S. Halder

İ. Gölgeleyen
N. Irkil

H. Ismail

P. M. Berna

R. Haoua
Y. Henka

S. I. Bradanovic

J. Jaksetic
A. Kajla
J. Kaur

S. Khafagy
A. Kicha

H. İnci

K. Özkan
E. Erdoğan
Y. S. Şahin

M. Şenocak
S. Beyendi

Z. Kaddour
E. Karakaş
E. Karataş

A. Mohammed

E. Z. Kotonaj
H. Stier

S. Majee
A. Menad

L. Mihokovic
A. Najdiba
M. Natale

Z. Novosad

Vu
ra

l C
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ru

n 
Ka

rs
lı

A. Abolarinwa

BREAK (10 MIN.)

BREAK (5 MIN.)

BREAK (15 MIN.)

BREAK (45 MIN.)

A. N. Siddiqui
I. Stanimirovic

F. Yıldız

https://zoom.us/j/95020581045
https://us06web.zoom.us/j/88274303132
https://us06web.zoom.us/j/88274303132
https://zoom.us/j/95020581045
https://zoom.us/j/95020581045
https://us06web.zoom.us/j/86928074484
https://us06web.zoom.us/j/86928074484
https://zoom.us/j/95020581045
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NILAY ŞAHIN BAYRAM

Using Reproducing Kernel for Solving Third-Order Boundary Value Problems 40

BENDJAZIA NASSIMA

Numerical Solution of Linear Equations of the Second Kind and Associated Inverse Problems 41

M. I. BERENGUER

New Results About Lebesgue-type Parameters in Greedy Approximation Theory 42

PABLO M. BERNÁ

Some Results on Sasakian Manifolds with Non-Symmetric Non-Metric Connection 43

SELAHATTIN BEYENDI

A Unified Generalized Process Capability Index for Logistic-exponential Distribution 44

AMARTYA BHATTACHARYA

Conformal Vector Fields and Geometric Solitons on the Tangent Bundle with the Ciconia Metric 45

LOKMAN BILEN

Composition Operators on the Homogeneous Besov-type Spaces 46

iii



GHERIBI BOCHRA

Bivariate Baskakov Operators Preserving Exponential Functions 47

MURAT BODUR

Bounded Variation Solution to Time Dependent Maximal Monotone Operator with Integral Perturbation 48

AYA BOUABSA

Incomplete LU Factorization Preconditioners Using Two Methods of Storing a Sparse Matrix 49

KHALIFA BOUMZOUGH

Refinements of Majorization Theorems Via Strong Convexity with Application 50

SLAVICA IVELIĆ BRADANOVIĆ
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Model Building Using Independent Gamma Distributed Components

Barry C. Arnold

Department of Statistics, University of California, Riverside, USA

barnold@ucr.edu

key-words: Cure-rate, optimization, cancer.

Abstract:
Olkin and Liu (2003) popularized an existing bivariate beta model involving 3 independent gamma distributed components. Arnold
and Ng (2011) investigated a more flexible model involving 8 gamma distributed components. Several related bivariate and mul-
tivariate models involving independent gamma distributed components will be discussed. The flexible bivariate beta(2) model
introduced by Arnold and Ng (2011) provides the template for other models. It involved ratios of sums of independent gamma vari-
ables. The parallel model with beta(1) marginals includes a multi-parameter family of copulas exhibiting a variety of dependence
structures. The other models involve differences, sums, products and minima of sums of gamma distributed components rather than
ratios.

References
[1] Olkin I., Liu, R. (2003), A bivariate beta distribution, Statistics and Probability Letters, 62 (4), 407-412.

[2] Arnold B. C., Ng H. K. T., (2011), Flexible bivariate beta distributions, Journal of Multivariate Analysis, 102 (8), 1194-1202.
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Cumulative Residual and Relative Cumulative Residual Fisher Information and their
Properties

Narayanaswamy Balakrishnan

Department of Mathematics and Statistics, McMaster University, Hamilton, Ontario, Canada
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key-words: Fisher information, entropy information, cumulative residual information, relative cumulative residual information,
Jensen information measures, information generating function.

Abstract:
In this talk, I will first give a brief review of Fisher and entropic information measures. Then, I will introduce the notions of
cumulative residual and relative cumulative residual Fisher information measures and establish some of their key properties. I will
present a connection to de Bruijn’s identity, and then present Jensen-versions of these information measures. Finally, I will prove
some relationships between Jensen cumulative residual entropic and Jensen cumulative residual Fisher information measures.

References
[1] Kharazmi O, Balakrishnan N., (2021), Cumulative residual and relative cumulative residual Fisher information and their

properties, IEEE Transactions on Information Theory, 67, 6306-6312.

[2] Kharazmi O., Balakrishnan N., (2021), Jensen-information generating function and its connections to some well-known
information measures, Statistics & Probability Letters, 170, 108995.
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On New Properties of Conditional Expactions and Their Applications

Ismihan Bayramoglu

Department of Mathematics, Izmir University of Economics, Izmir, Türkiye

ismihanbayramoglu@ieu.edu.tr

key-words: Per-share price of stock markets, random variables, conditional expectations, martingale, Markov processes.

Abstract:
One of the important concepts of Probability and Statistics is the concept of conditional expectation. Conditional expectations with
respect to a sigma-algebra have many applications in probability and statistics and also in many areas such as reliability engineering,
economy, finance, and actuarial sciences due to its property of being the best predictor of a random variable as a function of another
random variable. This concept also is essential in the martingale theory and theory of Markov processes. Even though, there has
been studied and published many interesting properties of conditional expectations with respect to a sigma-algebra generated by a
random variable it still remains an attractive subject having interesting applications in many fields. We present some new properties
of the conditional expectation of a random variable given another random variable and describe useful applications in problems
of per-share-price of stock markets. The copula and dependence properties of conditional expectations as random variables are
also studied. We present also some new equalities having interesting applications and results in martingale theory and Markov
processes.

References
[1] Arnold B. C., Balakrishnan N. and Nagaraja H. N., (1998): Records, Wiley, New York.

[2] Ahsanullah M., Nevzorov V. B., (2001): Ordered Random Variables, Nova Science Publishers, Huntington, NY.

[3] Arnold B. C., Balakrishnan N., (1989): Relations, Bounds and Approximations for Order Statistics, Lecture Notes in Statistics,
53, Springer, New York.

[4] Borovkov A. A., (2002): Mathematical Statistics, Gordon and Breach Science Publishers.

[5] David H. A., Nagaraja H. N., (2003): Order Statistics, Third ed., Wiley, New Jersey.

[6] Karlin S., Taylor H. M., (1975): A first course in Stochastic Processes, Second Edition. Academic Press.

[7] Ross S., (2002): A first course in Probability, Prentice Hall.
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A Unified Treatment of Some Convergence Theorems for Fixed Point Algorithms in the
Class of Demicontractive Mappings

Vasile Berinde

Technical University of Cluj-Napoca, Cluj, Romania

vasile.berinde@mi.utcluj.ro

key-words: Hilbert space, demicontractive mapping, quasi-nonexpansive mapping, fixed point, Mann iteration.

Abstract:
We study some convergence theorems for Mann fixed point iterative algorithm used for approximating the fixed points of demi-
contractive mappings in Hilbert spaces and show that such kind of results could be derived from the corresponding convergence
theorems in the class of quasi-nonexpansive mappings. Our derivation is based on the embedding of demicontractive mappings in
the class of quasi-nonexpansive mappings by means of the averaged operator Tλ = (1 − λ)I + λT : if T is k-demicontractive,
then for any λ ∈ (0, 1 − k), Tλ is quasi-nonexpansive. In this way we design a very simple and unifying technique of proof for
various well known results in the iterative approximation of fixed points of demicontractive mappings, which are very important in
optimization, digital image processing and machine learning. We illustrate this embedding technique for the case of two classical
convergence results in the class of demicontractive mappings [1] and [2].The main results presented here are taken from the very
recent paper [3].

References
[1] Măruşter Ş., (1977), The solution by iteration of nonlinear equations in Hilbert spaces, Proc. Amer. Math. Soc., 63, 69-73.

[2] Hicks T. L., Kubicek j. D., (1977), On the Mann iteration process in a Hilbert Space, J. Math. Anal. Appl., 59, 498-504.

[3] Berinde V., (2023), Approximating fixed points results for demicontractive mappings could be obtained from their quasi-
nonexpansive counterparts, Carpathian J. Math., 39 (1), 73-84.
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(β, γ)-Chebyshev Functions and Points of the Interval and Some Extensions

Stefano De Marchi1, Giacomo Elefante1 and Francesco Marchetti1

1 Dipartimento di Matematica, University of Padova, Italy

stefano.demarchi@unipd.it, giacomo.elefante@unipd.it, francesco.marchetti@unipd.it

key-words: Chebyshev polynomials, Chebyshev points, Generalized Chebyshev points, Lebesgue constant.

Abstract:
We introduce the class of (β, γ)-Chebyshev functions and corresponding points, which can be seen as a family of generalized
Chebyshev polynomials and points. For the (β, γ)-Chebyshev functions, we prove that they are orthogonal in certain subintervals
of [−1, 1] with respect to a weighted arc-cosine measure. In particular we investigate the cases where they become polynomials,
deriving new results concerning classical Chebyshev polynomials of first kind. Besides, we show that subsets of Chebyshev and
Chebyshev-Lobatto points are instances of (β, γ)-Chebyshev points. We also study the behavior of the Lebesgue constants of
the polynomial interpolant at these points on varying the parameters β and γ. We will then discuss their extension to the square
[−1, 1]2 and higher-dimension.

References
[1] S. De Marchi, G. Elefante and F. Marchetti, (2021), On (β, γ)-Chebyshev functions and points of the interval, J. Approx.

Theory.

[2] S. De Marchi, G. Elefante and F. Marchetti, (2021), Stable discontinuous mapped bases: the Gibbs-Runge-Avoiding Stable
Polynomial Approximation (GRASPA) method, Comput. Appl. Math. (COAM), 40:299.

[3] AS. De Marchi, (2022), Padua points and “fake” nodes for polynomial approximation: old, new and open problems, Constr.
Mathematical Analysis, vol. 5(1), pp. 14-36.

[4] T. Rivlin., (1986): The Chebyshev polynomials, Wiley.
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Verifying Approximation Estimates for Convolution Operators in Homogeneous Banach
Spaces

Borislav R. Draganov

Department of Mathematics and Informatics, Sofia University ”St. Kliment Ohridski”, Sofia, Bulgaria
Institute of Mathematics and Informatics, Bulgarian Academy of Sciences, Sofia, Bulgaria

bdraganov@fmi.uni-sofia.bg

key-words: Convolution operator, singular integral, rate of convergence, degree of approximation, K-functional, saturation, homo-
geneous Banach space, Fourier transform.

Abstract:
We present a general method for establishing direct, strong converse, and Voronovskaya-type inequalities for convolution operators
acting in homogeneous Banach spaces. These spaces are a natural generalization of the Lp-spaces with 1 ≤ p <∞ and the spaces
of uniformly continuous and bounded functions, defined in an Euclidean space or a multidimensional torus. The method is based
on the behaviour of the Fourier transform of the kernel of the convolution operator and reduces the proof of the operator approxi-
mation properties, listed above, to establishing several functional equations. The direct and strong converse estimates are stated by
means of a K-functional. The differential operator in the K-functional can be defined by the convolution operator similarly to the
infinitesimal generator and described explicitly by means of the Fourier transform of its kernel. We also consider the phenomenon
of saturation. The sufficient conditions this method is comprised of are quite natural and essentially necessary. We present a number
of applications.

References
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Discrete Time Reliability Systems and Some Optimization Problems

Serkan Erylmaz

Department of Industrial Engineering, Atilim University, Ankara, Türkiye.

serkan.eryilmaz@atilim.edu.tr

key-words: Age replacement, Coherent system, optimal configuration, reliability.

Abstract:
There are many engineering systems whose lifetimes are defined as the number of cycles until failure. Thus, discrete time reliability
analysis plays important role to evaluate performance of such systems. Reliability engineering performs a wide variety of special
management and engineering tasks such as optimal system design and development of appropriate reliability procedures. In this
talk, some considerations will be shared with respect to a number of problems and challenges on discrete time systems from
reliability engineering perspective. Several reliability optimization problems such as optimal replacement cycle and optimal number
of redundancies will be mentioned.

References
[1] Eryilmaz S., Tank F., (to appear), Optimal age replacement policy for discrete time parallel systems, TOP

[2] Dembinska A., Eryilmaz S., (2021), Discrete time seriesparallel system and its optimal configuration, Reliability Engineering
and System Safety, 215, 107832.

[3] Eryilmaz S., Yalcin F., (2022), The number of failed components upon system failure when the lifetimes are discretely dis-
tributed, Reliability Engineering and System Safety, 225, 108632.
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Certain Remarks on the Recent Publications on Metric Fixed Point Theory

Erdal Karapınar1

1 Department of Mathematics, Cankaya University, Ankara, Türkiye

erdalkarapinar@gmail.com

Abstract:
The main aim of this talk is to indicate the dilemmas of the metric fixed point theory. First, we want to underline that almost all
real-world problems are in the context of fixed point theorems. This observation reflects the fact that how metric fixed point theory
can be helpful in a vast number of distinct disciplines. In other words, the metric fixed point theory has extensive application
potential. On the other hand, several results or their equivalent forms were re-published due to ambitious authors’ great interest
in the metric fixed point theory. A substantial part of the new results suggested overlap with the current results. This talk aims to
underline the difference between the novel and overlap results.
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Large-Sample Properties of Jackknife. Estimators of the Variance of a Sample Quantile

Haikady N Nagaraja

The Ohio State University, U. S. A.
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key-words: Order statistics, variance estimation, jackknife estimator, asymptotic theory.

Abstract:
We study for a finite d(≥ 1), the limit properties of the family of delete-d jackknife estimators of the variance of a sample quantile
from a random sample of size n as n → ∞. We consider central and intermediate sample quantiles and for the central case,
we provide asymptotically unbiased delete-d jackknife estimators of its large-sample variance. In the intermediate case, the limit
distribution of the delete-d jackknife estimator is free of d. For the sample median, the limit distributions of the delete-d jackknife
estimators of its variance differ for sequences of odd and even values of n− d.

References
[1] Nagaraja C. H., Nagaraja H. N., (2020), Distribution-free Approximate Methods for Constructing Confidence Intervals for

Quantiles, International Statistical Review, 88 (1), 75-100.

[2] Nagaraja C. H., Nagaraja H. N., (2021): Large-Sample Properties of Jackknife Estimators of the Variance of a Sample Quantile,
In Advances in Statistics-Theory and Applications, Springer, Cham, 25-42.
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Semiparametric and Nonparametric Evaluation of First-Passage Distribution of Bivariate
Degradation Processes

Tony Hon Keung Ng

Department of Mathematical Sciences, Bentley University, Waltham, Massachusetts, U. S. A.

tng@bentley.edu

key-words: cure-rate, optimization, cancer.

Abstract:
In system engineering, the reliability of a system depends on the reliability of each subsystem (or component) and those subsystems
have their performance characteristics which can be dependent. The degradation of those dependent performance characteristics
of the subsystems is used to assess the reliability of the system. Parametric frameworks have been developed to model bivariate
and multivariate degradation processes in the literature; however, in practical situations, the underlying degradation process of a
subsystem is usually unknown. In this work, we proposed different semiparametric and nonparametric methods to estimate the
first passage time distribution of dependence bivariate degradation data. The saddlepoint approximation and bootstrap methods are
used to estimate the marginal FPT distributions empirically and the empirical copula is used to estimate the joint distribution of
two dependence degradation processes nonparametrically. A Monte Carlo simulation study and a numerical example are used to
demonstrate the effectiveness and robustness of the proposed semiparametric and nonparametric approaches.
Collaborator: Dr. Lochana K. Palayangoda (Department of Mathematics, University of Nebraska Omaha)

References
[1] Palayangoda Y., Ng H. K. T., (2021): Nonparametric Approximation Methods for the First-Passage Time Distribution for

Degradation Data Measured with Unequal Time Intervals, in Advances in Statistics - Theory and Applications: Honoring the
Contributions of Barry C. Arnold in Statistical Science (eds. I. Ghosh, N. Balakrishnan and H. K. T. Ng), Springer Nature,
Switzerland, 395-415.

[2] Palayangoda Y., Ng H. K. T., (2021), Semiparametric and Nonparametric Evaluation of First-Passage Distribution of Bivariate
Degradation Processes, Reliability Engineering and System Safety, 205, 107230.

[3] Palayangoda Y., Ng H. K. T. and Butler W. (2020), mproved Techniques for Parametric and Nonparametric Evaluations of the
First-Passage Time for Degradation Processes, Applied Stochastic Models in Business and Industry, 36, 730-753.
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Ioan Raşa1 and Ana-Maria Acu2
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key-words:

Abstract:
We are concerned with a functional equation related to equations satisfied by Legendre and Laguerre polynomials. Its solutions are
expressed in terms of Appell polynomials. We identify families of log-convex functions and log-convex Heun functions. In this
context an upper binomial transform is instrumental. The associated Appell polynomials are used in order to get results involving
Jakimovski-Leviatan operators.

References
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Ekrem Savaş
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Abstract:
Let w denote the set of all real and complex sequences x = (xk). By l∞ and c, we denote the Banach spaces of bounded
and convergent sequences x = (xk) normed by ∥x∥ = supn |xn|, respectively. In summability theory, the concept of almost
convergence was first introduced by G.G. Lorentz in 1948. Let us observe the outline of it. A linear functional L on l∞ is said to
be a Banach limit [1] if it has the following properties:

1. L(x) ≥ 0 if n ≥ 0 (i.e. xn ≥ 0 for all n),

2. L(e) = 1 where e = (1, 1, . . .),

3. L(Dx) = L(x), where the shift operator D is defined by D(xn) = {xn+1}.

Let B be the set of all Banach limits on l∞. A sequence x ∈ ℓ∞ is said to be almost convergent if all Banach limits of x coincide.
Let ĉ denote the space of almost convergent sequences . Lorentz [?] has shown that

ĉ =
{
x ∈ l∞ : lim

m
tm,n(x) exists uniformly in n

}
where

tm,n(x) =
xn + xn+1 + xn+2 + · · ·+ xn+m

m+ 1
.

By a lacunary θ = (kr); r = 0, 1, 2, ... where k0 = 0, we shall mean an increasing sequence of non-negative integers with
kr − kr−1 → ∞ as r → ∞. The intervals determined by θ will be denoted by Ir = (kr−1, kr] and hr = kr − kr−1. The ratio
kr

kr−1
will be denoted by qr . The space of lacunary strongly convergent sequencesNθ was defined by Freedman at al [2] as follows:

Nθ =

{
x = (xk) : lim

r

1

hr

∑
k∈Ir

|xk − L|) = 0, for some L

}
.

In this paper we present some new almost strong sequence spaces of order α that are defined using the real matrix A and also we
examine some properties of those sequence spaces.

References
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[7] Ruckle W. H., (1973), FK Spaces in which the sequence of coordinate vectors in bounded, Canad. J. Math., 25, 973-978.

[8] Waszak A., (2002), On the strong convergence in sequence spaces, Fasciculi Math., 33, 125-137.
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Abstract:
We consider boundary value problems driven by the anisotropic p-Laplace differential operator, as well as by the anisotropic (p, q)-
Laplace differential operator, and a reaction exhibiting gradient dependence (convection). The problems have both an anisotropic
setting due to the variable exponents of the main operators and a degeneracy feature due to the sign-changing Kirchhoff weights.
Since the presence of the gradient in the reaction inhibits the development of a variational approach in dealing with the qualitative
study of these problems, then our approach is based on the so-called Galerkin method. According to this approach, we obtain
a discretization of the anisotropic solution space using its Galerkin basis and in this way we can solve a continuous problem by
originating an appropriate sequence of auxiliary discrete finite-dimensional problems. We impose certain technical conditions to
control the growth of the reaction terms, obtaining suitable a priori estimates together with sign constraints. Using the theory of
pseudomonotone operators and fixed point arguments, the main results establish that the bounded value problems have nontrivial
weak solutions.

References
[1] Figueiredo G. M., Vetro C., (2022), The existence of solutions for the modified (p(x), q(x))-Kirchhoff equation, Electron. J.

Qual. Theory Differ. Equ., 2022:39.

[2] Rădulescu V. D., Vetro C., (2022), Anisotropic Navier Kirchhoff problems with convection and Laplacian dependence, Math.
Methods Appl. Sci., https://doi.org/10.1002/mma.8521.

[3] Vetro C., (2022), Variable exponent p(x)-Kirchhoff type problem with convection, J. Math. Anal. Appl., 506:125721.
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A Mathematical Model for the Study of Vascular Patologies

Gianluca Vinti
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key-words: Approximation by sampling Kantorovich operators, digital image processing algorithms, computer tomography.

Abstract:
I will present a mathematical model based on the study of some sampling type operators whose approximation results lead to
applications to the reconstruction and the enhancement of digital images ([1, 2]). These, in turn, will allow to solve a diagnostic
problem, concerning vascular pathologies, studied within the CARE project ([3]).

References
[1] Cieri E., Costarelli D., Fioricci B., Isernia G., Seracini M., Simonte G. and Vinti, G., (2019), Computed tomography post-

processing for abdominal aortic aneurysm lumen recognition in unenhanced exams, Annals of Vascular Surgery, 60, 407-414.

[2] Costarelli D., Seracini M. and Vinti G., (2020), A segmentation procedure of the pervious area of the aorta artery from CT
images without constrast medium, Mathematical Methods in the Applied Sciences, 43, 114-133.

[3] Costarelli D., Seracini M. and Vinti G., (2020), A comparison between the sampling Kantorovich algorithm for digital image
processing with some interpolation and quasi-interpolation methods, Applied Mathematics and Computation, 374, 125046.

15



ORAL
PRESENTATIONS

16



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Some Results for f -minimal Hypersurfaces in Manifolds with Density

Mohammed Abdelmalek
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Abstract:
In this work, we study the hypersurfaces of constant weighted mean curvature embedded in weighted manifolds. We give a condition
about these hypersurfaces to be minimal. This condition is given by the ellipticity of the weighted Newton transformations T∞

r .
We give in the end some examples and applications.
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Abstract:
We are inspired in the present work by the contributions in [1], [2], [3], concerning relaxation of evolution inclusions driven by
subdifferentials or time-dependent maximal monotone operators.

We consider a control system governed by time-dependant maximal monotone operators, and the relaxed problem with integrand
convexified in control. Then, we deduce the relationship between the two. The investigation of these problems holds in the context
of a real separable Hilbert space.
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Abstract:
The study of fixed point theorems of mappings satisfying contractive conditions of integral type has been a very interesting field
of research activity after the establishment of a theorem by A. Branciari [1] He appointed good integral prescription of the Banach
contraction principle. Since then, many authors have established fixed point theorems for several classes of contractive mappings
of integral type ([2, 5, 6]). Especially Liu et. al. [7] extended the result of Brianciari in many different ways. Recently, for the
first time, Gordji et al. [3] expand the literature on metric space by introduced the concept of orthogonality, established the fixed
point result. There are several uses for this novel idea of an orthogonal set, as well as numerous forms of orthogonality. Further
for more information, we refers the reader to ([4, 8, 9]). This study is devoted to investigate the problem whether the existence and
uniqueness of integral type contraction mappings on orthogonal metric space.
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Abstract:
In this paper, we present a quantitative Voronovskaya type theorem for exponential sampling Durrmeyer operators in logarithmic
weighted space of functions in terms of weighted logarithmic modulus of continuity. Such a result allows us to determine a rate
of pointwise convergence of the family of exponential sampling Durrmeyer operators and an upper bound for the error of this
convergence.
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Abstract:
In 2009 Farmer and Johnson introduce the Lipschitz p-summing operator ideals between Banach spaces. This work motivated many
authors to study different classes of Lipschitz functions that extend, in some sense, linear operators ideals, leading to the recent
notion of Banach Lipschitz operator ideals. In this talk we will give the basics of the theory of Banach Lipschitz operator ideals
and how it relates with the theory of Banach operator ideal. Also, we will give a (brief) discuss about how it can or can’t be related
to nonlinear geometry of Banach spaces.
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Abstract:
The initial value problem (IVP) for the Riemann-Liouville nonlinear fractional differential equation is studied in [1]. The analysis
of fractional sequential [3] initial value problems is still not sufficiently enriched. Many recent works are devoted to sequential
fractional differential equations involving Caputo and Riemann-Liouville or Hadamard derivatives. In this paper we address the
nonlinear Riemann-Liouville sequential IVP with infinite delay based on [1],[2],[3]. We give sufficient conditions for existence and
uniqueness results. Proofs are carried out employing fixed point theory.
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Abstract:
In [1], Kasahara defined an operation γ : τ → P (X) as a function from τ to the power set of P (X) such that V ⊆ V γ , for
each V ∈ τ , where V γ denotes the value of γ at V . In [2], Hussain introduced generalized open sets namely γ − b-open sets
in topological spaces. On the other hand, in 1966, Kuratowski [3] studied and applied the concept of ideals. An ideal I on a
topological space (X, τ) is a collection of subsets of X having the heredity property (i) if A ∈ I and B ⊂ A, then B ∈ I and (ii)
if A ∈ I and B ∈ I , then A∪B ∈ I . The definition of γ− b− I open sets in ideal topological spaces is given in [3]. In this study,
we introduce and explore γ − b− I connectedness by using γ − b− I open sets in ideal topological spaces.
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Abstract:
Some new studies in homological algebra have focused on to generalize some results of a homological nature from coherent
rings to arbitrary rings. Accordingly, the concepts of weak injective and weak flat modules in terms of super finitely presented
modules aroused interest and many results on them and their generalizations have been appeared in the litarature, see for example
([2, 4, 5, 6]). Namely, a left R-module M is called weak injective if Ext1R(F,M) = 0 for any super finitely presented left R-
module F . A right R-module N is called weak flat if TorR1 (N,F ) = 0 for any super finitely presented left R-module F (see
[4]).

In this talk, inspired by the papers [1, 3], we will introduce the left orthogonal class of weak flat right modules to present some new
results about the weak flat and weak injective modules. These concepts are used to extend the some known results and to give some
new characterizations of rings. As applications, using homological dimensions of aforementioned modules, new characterizations
of coherent rings, perfect rings, quasi-Frobenius rings and von Neumann regular rings are given.
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Abstract:
Consider the boundary value problem generated by the differential equation

−u′′ + q(x)u = λ2u, (1)

the boundary condition
−u′(0) + (a1 + a2λ

2)u(0) = 0, (2)
on the half line [0,∞), with the transmission conditions

u(x0 − 0) = γu(x0 + a)

u′(x0 − 0) = γ−1u(x0 + a)
, (3)

where λ is a complex parameter, q(x) is a real valued function satisfying the condition

∞∫
0

(1 + x)|q(x)|dx <∞. (4)

The characteristic properties of the boundary value problem 11–4 in the case a2 = γ = 0 was examined in [1, 2].

In this paper, we defin the scattering data of the boundary value problem 11–4 and these characteristic properties of the scattering
data are investigated. Similar problem in the case γ = 0 was studied in [3].
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Abstract:
This paper is researched weighted pointwise convergence by nonlinear multidimensional singular integral operators at a common
µ - p -generalized Lebesgue point of the functions f∈ Lp,ϕ (Rn). In here ϕ is that ϕ : Rn → R+ is a suitable weight function

and Lp,ϕ(R
n) , (1≤ p < ∞) is the space all measurable functions for which

∣∣∣ fϕ ∣∣∣ is integrable on Rn. This work is organized as
follows: In Section 1, we introduce the fundamental definitions in Section 2, we prove the existence of the operators . In Section 3,
we prove a theorem concerning weighted pointwise convergence of the operators.
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Abstract:
Approximation theory is one of the most popular area for mathematical research with its extensive potential for applications.
With Korovkin’s well-known theorem running with the linear positive operators became productive part of approximation theory.
Thuswise, the well-liked operators as Bernstein, Szász, Baskakov and their various generalizations have been studied intensively.
The approximation of nonlinear operators was not popular before the fundamental paper of the famous Polish mathematician Julian
Musielak [1]. In view of the idea introduced in [1] and substantially developed in [2], the approximation theory extended to the
nonlinear operators with some especial assumptions on their kernel functions. Some convergence results for nonlinear Durrmeyer
type operators and nonlinear Bernstein type operators on functions of bounded variation can be found in [3], [4].
The present study concerns with the introduction a sequence of nonlinear Baskakov-Durrmeyer operators (NBn) of the form

(NBn)(f ;x) =

∫ ∞

0

Kn(x, t, f(t))dt, x ∈ [0,∞), n ∈ N (5)

acting on bounded functions on every finite subinterval of [0,∞) where Kn (x, t, u) satisfy some suitable assumptions. We will
also investigate the pointwise convergence of this operators in some functional spaces. They are dealing with the rate of pointwise
convergence of the nonlinear Baskakov-Durrmeyer operators NBn for functions of bounded variation on every finite subinterval
of [0,∞). This work can be considered as a continuation of the author’s studies about nonlinear operators and their convergence.
As far as we know this kind of study is the first one on the nonlinear Baskakov-Durrmeyer operators.
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Abstract:
The talk will be centered about some very recent results which are documented in [1].

Of concern are local approximation problems for sequences of positive linear operators acting on linear subspaces of functions
defined on a metric space.

A Korovkin - type theorem is established in such a framework together with several consequences related to one dimensional,
multidimensional and infinite dimensional settings (Hilbert spaces).

This theorem extends a result due to Korovkin ([2, Theorem 3, p.14]) which seems has not been equally emphasized in the subse-
quent literature as the classical renowned Korovkin theorem.

Some applications will be discussed which concern classical sequences of positive linear operators including (one dimensional
and multidimensional) Bernstein operators, Kantorovich operators, Szász - Mirakyan operators, Gauss - Weierstrass operators and
Bernstein - Schnabl operators on convex subsets of Hilbert spaces.

The final part of the talk will be devoted to discuss a reassessment of a further result of Korovkin in the framework of subspaces
of bounded 2π− periodic functions on R. Some applications related to sequences of convolution operators generated by positive
approximate identities will be showed as well.
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Abstract:
This paper introduce two authentication schemes based on the interactability of the hidden discrete logarithm problem (HDLP).
We will prove that these schemes are being zero-knowledge interactive proofs of knowledge. The security of the authentication
schemes relies on the hardness of HDLP over automorphism group of a finite Coxeter group. Moreover, the proposed schemes are
a candidate to be resist the ordinary and quantum computers.
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Abstract:
In this presentation, we give the studies for modified Baskakov-Kantorovich operators preserving exponential functions. Firstly, we
express exponential moments. Later, a Voronovskaya-type theorem and a quantitative-type theorem are stated.
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Abstract:
In 1932, R.P. Agnew [1] defined the deferred Cesaro mean Dp,q of the sequence x = (xk) by

(Dp,qx)n =
1

q (n)− p (n)

q(n)∑
p(n)+1

xk

where {p (n)} and {q (n)} are sequences of non-negative integers satisfying

p (n) < q (n) and lim
n→∞

q (n) = +∞. (6)

In this study, the concepts of deferred (D, 1)− summability, deferred strongly harmonically summability of order, deferred sta-
tistical logarithmic convergence of order of sequences of real numbers are introduced and relations between these concepts are
investigated.
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Abstract:
In the theory of curves in Euclidean 3-space, it is well known that a curve β : I → E3 with non-zero curvatures is said to be a
Mannheim curve if there is a curve β⋆ : I⋆ → E3 such that the principal normal vectors of β(s) coincide with the binormal vectors
of β⋆(s⋆) at s ∈ I , s∗ ∈ I∗. These curve have been studied in different space over a long period of time and found wide application
in different areas. Therefore, we have a great knowledge of the geometric properties of these curves. In [1], Mannheim partner
curves were studied 3-dimensional space. This point of view was also carried to curves in Minkowski 3-space [2, 4]. In [5] ,the
authours gave a new approach to Mannheim curves. In [6], the authours gave a new approach to Mannheim curves in Minkowski
3-space. Thanks to this new approach, new Mannheim curve examples, which are not known in the literature, are obtained and
new results are given. In this talk, timelike Mannheim curves are reconsidered from the perspective of this new approach. The new
results obtained were supported with examples.
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Abstract:
This research work is purposed to undercover the empirical relationship residing in-between the global crude oil market and
Nigerian stock exchange from 1997 to 2019. Variables chosen for this study are crude oil price, crude oil export, crude oil
production, all share index, consumer price index and exchange rate and were analyzed using the model. The results from our
analyses show that firstly, the global crude oil market has a positive correlation with the Nigerian stock exchange. That implies
that as the values of the global crude oil market rises (falls), the values of the Nigerian stock exchange also rises (falls). Secondly,
the Granger Causality test confirmed that the consumer price index is helpful in forecasting the future values of exchange rate.
Furthermore, the variance decomposition and impulse response revealed that to stabilize the value of all share index, we literally
optimize the exchange rate by encouraging mechanized farming to boost the export of cash crops, encouraging and enhancing our
local firms and diversification of the Nigerian economy.
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Abstract:
In this paper, we introduce the concept of statistical boundedness of order α of ∆−measurable real-valued functions on an arbitrary
time scale. There are adding several theorems that relate deferred statistical convergence and deferred statistical boundedness of
order α on time scales. We also give the relations between statistical boundedness and statistical boundedness of order α on time
scales.
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Abstract:
In 2002, Lu and Li proved the following result [2]. Let B be a standard operator algebra in a Banach space X containing the
identity operator I and let δ : B → B be a linear map such that δ(AB) = δ(A)B +Aδ(B) for any pair A,B ∈ B with AB = 0.
Then δ(AB) = δ(A)B + Aδ(B) − Aδ(I)B for all A,B ∈ B. If in addition δ(I) = 0, then δ is a derivation. In other words,
the result says that an additive map on a standard operator algebra is almost a derivation if it satisfies the expansion formula of
derivations on pairs of elements with zero product. Since standard operator algebras involve many idempotents, from this point of
view Chebotar, Ke and P.-H.Lee studied maps acting on zero products in the context of prime rings [1]. Tsiu-Kwen Lee [3] posted,
let A be a prime ring whose symmetric Martindale quotient ring contains a nontrivial idempotent. Generalized skew derivations of
A are characterized by acting on zero products. Precisely, if g, δ : A→ A are additive maps such that σ(x)g(y)+δ(x)y = 0 for all
x, y ∈ A with xy = 0, where σ is an automorphism of A, then both g and δ are characterized as specific generalized σ-derivations
on a non-zero ideal of A.
In this paper we will generalize the results of Tsiu.-K wen Lee [3] from a different point of view. We will study this subject without
the condition that maps acting on zero products via using zero commutative ring. An additive map d : R → R is called a derivation
if the Leibniz’s rule d(xy) = d(x)y+xd(y) holds for all x, y ∈ R. Also, let σ be an automorphism of a prime ring A. An additive
map δ : A → Qml is called a σ-derivation if δ(xy) = σ(x)δ(y) + δ(x)y for all x, y ∈ A. Furthermore, a ring R is called zero
commutative if for a, b ∈ R, ab = 0 implies ba = 0 (used the term reversible for what is called zero commutative).
Theorem: Let R be a zero commutative prime ring with extended Z and z ∈ R. Suppose that R possesses a nontrivial idempotent
and κ : R → R is an additive map such that xκ(y) + κ(x)y + xzy = 0 for all x, y ∈ R and κ acts as a left centralizer of R, then
there exist a derivation d : R → RZ and m ∈ Z such that κ(x) = d(x) + (m− z)x for all x ∈ R.
Theorem: Let R be a zero commutative prime ring with extended Z and z ∈ R. Suppose that its symmetric Martindale quotient
ringQ contains a nontrivial idempotent. If d and g are two operators ofR satisfying xd(y)+ g(x)y = 0 for all x, y ∈ R then there
exist a, b, q ∈ RZ such that ax = xb, where g (resp. d) acts as a centralizer map of R.
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Abstract:
The exponential topological indices have been recently introduced to the literature. In this study, it is investigated that exponential
Zagreb indices of special graphs. Then some new bounds on unicyclic, acyclic, and general graphs are obtained.
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Abstract:
A new improved calibration estimator for the population mean in a stratified sampling in the presence of an outlier in the auxiliary
variable was proposed in this paper. The median of the auxiliary variable was used in defining the calibration constraints.
Simulation study as well as empirical study were performed to establish the performance of the proposed estimator over some
existing estimators. The results of both simulation and empirical studies show that the proposed calibration estimator performed
better and more efficient to all the existing calibration estimators in this work.
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Abstract:
A three-parameter modified exponentiated new weighted Rayleigh distribution has been proposed from existing exponentiated
new weighted Weibull distribution introduced by Elsherpieny et al. (2017). The modification was done by replacing one of
the parameters of the existing distribution with two to gain the modified distribution. Several statistical properties of the target
distribution are derived and discussed. We apply a real life data set to illustrate the flexibility and potentiality of the distribution
and the result reveals that the proposed distribution is better than other known and new distributions considered for the study.
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1 Department of Mathematics, Sinop University, Sinop, Turkey
2 Department of Electrical and Electronics Engineering, Faculty of Engineering, Başkent University, Ankara, Turkey
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Abstract:
There are many studies about the Bernstein-Chlodowsky operators in the literature. On the other hand we know only a few papers
that are devoted to the two-dimensional case. In this paper we modified Bernstein-Chlodowsky operators via weaker condition
the classical Bernstein-Chlodowsky operators condition. We get more powerful results than classical ones. Then we prove the
Korovkin type approximation theorem. As it is well-known Korovkin opened a new way to approximation theory by the test
functions. Furthermore, we analyze the theoretical results and we give some concluding remarks.
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Abstract:
We consider a boundary-value problem for the third-order differential equation

Uxxx(x, t)− Utt(x, t) + δU(x, t) = F (x, t), (7)
(x, t) ∈ Q = (0, 1)× (0, 1) , δ > 0

subject to the boundary conditions:

U(0, t) = φ (t) , U(1, t) = ψ (t) , Ux(1, t) = ξ (t) , (8)
Ut(x, 0) = Ut(x, 1) = 0

Using the reproducing kernel Hilbert space method, we find the approximate solution of the boundary value problem, The exact
solution is expressed in form of series. The convergence of the iterative method to find the approximate solution is proven. Some
numerical examples are studied to demonstrate the accuracy of the present method. Results obtained by the method are compared
with the exact solution of each example which are found to be in good agreement with each other.
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Abstract:
In the first part of this talk, we obtain a method for iteratively approximating the solution of a linear equation of the second kind in a
Banach space. This algorithm is based on a generalized perturbed version of the geometric series theorem and the error control that
this provides. Some numerical examples in order to illustrate the behavior of the proposed method are presented. The second part
deals with an inverse problem related to second kind equations and it relies on the a generalized perturbed version of the Collage
theorem in a linear framework.
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Abstract:
In 1999, S. V. Konyagin and V. N. Temlyakov introduced the so called Thresholding Greedy Algorithm (Gm)∞m=1 (TGA for short).
Basically, given a basis B in a Banach space X and f ∈ X , the algorithm selects the largest coefficients of f respect to the basis.
One of the topics in this area is devoted to study the Lebesgue-type parameter (Lm)∞m=1 for the TGA: for each natural number m,
Lm is the smallest constant C such that

∥f − Gm(f)∥ ≤ Cσm(f), ∀f ∈ X,

where σm(f) is the best mth error in approximation. Several researchers have studied asymptotic bounds for Lm. In [1], we
quantify the size of Lm in terms of a new generation of parameters that modulate accurately some features of a general basis. Our
study gives the answer of a question raised by Temlyakov in 2011 to find a natural sequence of greedy-type parameters for arbitrary
bases in Banach (or quasi-Banach) spaces which combined linearly with the sequence of unconditionality parameters determines
the growth of Lm. In that talk, we give a general review of the history of these parameters and we conclude with the new optimal
results.
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Abstract:
In this work, we study some results on Sasakian manifolds admitting the non-symmetric non-metric connection. In this respect,
we have studied Sasakian manifolds on pseudo-projectively flat, ξ-pseudo-projectively flat, φ-pseudo-projectively semi-symmetric,
W8 flat, φ−W8 semi-symmetric conditions admitting the non-symmetric non-metric connection.
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Abstract:
The process capability index is an effective tool in industries for assessment of process performance and for measuring how much
the product meets the costumer expectations. In our study, new unified measure of generalized process capability index, namely
unified generalized process capability index (UGPCI) Cpy(u, v) for the logistic-exponential underlying distribution [1] has been
developed. Method of maximum likelihood, method of least square, method of weighted least square, method of percentile,
method of Cramèr-von-Mises and method of maximum product of spacings are taken into consideration for analysis purpose.
The performances of the classical estimation methods in terms of their respective biases and mean squared errors are analyzed by
simulation study. A comparative study has been made to compare the performances of the bootstrap confidence intervals [2], viz.,
standard bootstrap, percentile bootstrap and bias-corrected percentile bootstrap of UGPCI Cpy(u, v) in terms of average widths
and coverage probabilities.Two data sets are analyzed to show the acceptance of the proposed methods.
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Abstract:
Let (X2k, γ, g) be an almost anti-paraHermitian manifold with an almost paracomplex structure γ and a Riemannian metric g and
let TX be its tangent bundle with the ciconia metric g̃. The purpose of this paper is two folds. The first is to examine the curvature
properties of the tangent bundle TX with the ciconia metric g̃. The second is to study conformal vector fields and almost Ricci and
Yamabe solitons on the tangent bundle TX according to the ciconia metric g̃.
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Abstract:

Over 45 years, Many authors treated the problem of composition in a real-valued function spaces see.e.g., [1], [2] and [3], and
it still until now opened problems in this line of research, they give a necessary conditions on a function f : R 7→ R where f
is the associated composition operator, i.e., mappings Tf (g) := f ◦ g with g in function space E, to show that f acts in E by
composition i.e., Tf takes E into itself (Tf (E) ⊂ E).

In the present work we propose to study this problem in the homogeneous Besov-type spaces Ḃs,τ
p,q (R

n), here we want to extend
the result given in [4].
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Abstract:
This talk aims to present an extension of the bivariate Baskakov operators that preserve some exponential functions. We investigate
approximation results and provide some numerical and graphical examples to demonstrate the rate of convergence of the constructed
operators.
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Abstract:
The aim of the present work is to study an evolution problem driven by time-dependent maximal monotone operators with integral
perturbation in a suitable sense of bounded variation.

Intoduction The current work deals, in the context of a Hilbert space H , with the integro-differential inclusion of the form{
−dx

dr
(t) ∈ A(t)x(t) +

∫ t

0
f(t, s, x(s))dr(s) dr-a.e. t ∈ I,

x(0) = x0 ∈ D(A(0)),
(9)

where A(t) : D(A(t)) ⊂ H → 2H is a maximal monotone operator for all t ∈ I , and D(A(t)) stands for the domain of
operator A(t). The map r : I → [0,+∞[ is bounded variation continuous, and f is a Carathéodory mapping that satisfies suitable
conditions.

We are motivated by the recent results [1] and [2] involving integro-differential sweeping processes. We use also some techniques
from [3]. We contribute on this subject by considering evolution problems involving maximal monotone operators with integral
perturbations, in the bounded variation continuous case. For the proof of the existence and uniqueness result, we use a discretization
method. The well-posedness result provides remarkable applications such as minimization and relaxation problems.

After this brief introduction, we provide useful notation and necessary preliminaries. Then, we state our main results concerning
the integro-differential inclusion above.

References
[1] Bouach A., Haddad T. and Thibault L., (2021), Nonconvex integro-differential sweeping process with applications,

arXiv:2102.11987v1.

[2] Bouach A., Haddad T. and Thibault L., (2022), On the discretization of truncated integro-differential sweeping process and
optimal control., J. Optim. Theory Appl., 193, 785830, https://doi.org/10.1007/s10957-021-01991-z.

[3] Kunze M., Monteiro Marques M. D. P., (1997), BV solutions to evolution problems with time-dependent domains, Set-Valued
Anal., 5, 57-72.

48



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Incomplete LU Factorization Preconditioners Using Two Methods of Storing a Sparse
Matrix

Khalifa Boumzough1, Adnane Azzouzi2 and Abderrahim Bouidi1

1 Department of mathematics, Ibn Zohr University, Agadir, Morocco
2 Department of mathematics, Sidi Mohamed Ben Abdellah university, Fez, Morocco

khalifa.boumzough@edu.uiz.ac.ma, adnane.azzouzi@gmail.com, a.bouidi@uiz.ac.ma

key-words: Nonsymmetric Sparse linear system, incomplete LU preconditioner, krylov subspace, compressed sparse row (CSR),
compressed sparse column (CSC).

Abstract:
A vast majority of problems in computational science and engineering can be described by PDEs. The discretization of these
equations by numerical methods (finite element, finite difference, finite volume,...) leads to large sparse linear systems. Solving
large sparse linear systems can lead to extremely long computation times. Although iterative methods for solving linear systems
require less memory space than direct methods, the success of an iterative method depends firstly on the choice of the iterative
method to accelerate the convergence and then depends on the storage method to obtain a better solution. In this work, we will
focus on the study of incomplete LU factorization preconditioners. The idea is based on using two methods of storing a sparse
matrix to compute incomplete LU factorization. The object of this technique is to minimize computation time.
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Abstract:
The concept of majorization is a mathematical tool which allows us to see the existing connections between vectors. It has
applications in different engineering and scientific problems. Majorization inequalities have central role in Majorization theory.
We consider the weighted concept of majorization inequality and extend results to the class of n-strongly convex functions using
extended idea of convexity to the class of strongly convex functions. We also present some applications to Csizar’s divergences.
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Abstract:
Let us define an iterative process of two bivariate means M and N , for s, t > 0, in a following way:

M0(s, t) = s, N0(s, t) = t,

Mn(s, t) =M(Mn−1, Nn−1), Nn(s, t) = N(Mn−1, Nn−1), n ≥ 1.

If both of these sequences converge to the same limit, this common value is called the Gaussian compound mean of s and t and is
denoted by M ⊗g N(s, t). In this talk we present a complete asymptotic expansion of such Gaussian compound of two arbitrary
homogeneous symmetric means and derive an efficient algorithm for computing coefficients in this expansion. This new approach
leads to a simple recursive formula for coefficients in the expansion of the arithmetic-geometric mean. We also give application to
the Gaussian compounds of some other classical means. By asymptotic expansion of a mean we consider representation of mean
in a form

M(x+ s, x+ t) = x
∞∑

n=0

cn(s, t)x
−n, x→ ∞,

where cn(s, t) are polynomials of the degree n in variables s and t. The technique of developing asymptotic expansions of means
is presented in a series of recently published papers and is successfully used in the comparison of classical means and establishing
various relations between means.
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Abstract:
In this study, inspired by Proinov type contractions, we aim to achieve new fixed point results, which will extend the Seghal’s results,
involving rational terms for multivalued mappings in the setting of modular metric space. Also, our consequences extensions and
improvements of the existing literature.

References
[1] Sehgal V. M., (1969), A fixed point theorem for mappings with a contractive iterate, Proc. Amer. Math. Soc., 23, 631-634.

[2] Guseman L. F., (1970), Fixed point theorems for mappings with a contractive iterate at a point, Proc. Am. Math. Soc., 26,
615618.

[3] Alqahtani B., Fulga A. and Karapnar E., (2018), Sehgal type contractions on b−metric space, Symmetry, 10 (11).

[4] Alqahtani B., Fulga A., Karapnar E. and Kumari P. S., (2019), Sehgal type contractions on dislocated spaces, Mathematics, 7
(2).

[5] Proinov P., (2020), Fixed point theorems for generalized contractive mappings in metric spaces, J. Fixed Point Theory Appl.,
22 (21).

[6] Chistyakov V. V., (2010), Modular metric spaces, I: Basic concepts, Nonlinear Anal., 72, 1-14.

[7] Abdou A. A. N., Khamsi M. A., (2014), Fixed points of multivalued contraction mappings in modular metric spaces, Fixed
Point Theory Appl., 2014, 249.

52



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

On Purely Infinite Ideals of Leavitt Path Algebra

Vural Cam

Department of Mathematics, Selcuk University, Konya, TURKEY

cvural@selcuk.edu.tr

key-words: Leavitt path algebra, extreme cycles, purely infinite ideals.

Abstract:
Let K be a field, and let E be a directed graph. LK(E) is the corresponding Leavitt path K-algebra of E with coefficients in K.
Pec is the set of vertices in extreme cycles of E. The ideal generated by Pec, originally presented in [1], is a direct sum of purely
infinite simple rings. In this talk we will see that, although the ideal generated by Pec is purely infinite, it is not the largest with this
property. Then we will determine the largest purely infinite ideal inside LK(E). At the end of the talk we will prove that, it is the
direct sum of purely infinite simple ideals and purely infinite non-simple indecomposable ideals. This is a joint work with Cristóbal
Gil Canto, Müge Kanuni and Mercedes Siles Molina.
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Abstract:
A topological space is called a continuum if it is a nonempty compact connected metric space. Let X and Y be topological spaces,
and let I be the unit interval. Two maps f, g : X → Y are called homotopic (written f ≃ g) if there exists a map G : X × I → Y
(called a homotopy) satisfying G(x, 0) = f(x) and G(x, 1) = g(x) for each x ∈ X . We say that f and g are pseudo-homotopic if
there exist a continuum K, points a, b ∈ K and a map G : X ×K → Y such that G(x, a) = f(x) and G(x, b) = g(x) for each
x ∈ X . The map G is called a pseudo-homotopy between f and g with factor space K. We write f ≃K g. Then, a topological
spaceX is said to be contractible if its identity map IX is homotopic to a constant map inX , and a topological spaceX is said to be
pseudo-contractible if its identity map IX is pseudo-homotopic to a constant map in X . In this talk I am going to give an example
where these concepts are different, also I will to give general properties about pseudo-homotopies and pseudo-contractibility and
finally we will show some topological space where these concepts coincide.
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Abstract:
This study concerns stabilized finite element simulations of dam-break problems. Towards this end, two test simulations, i.e.,
a full [1] and a partial [2] dam-break problem, are performed. The shallow-water model adopted is from [3]. In carrying out the
computations, the streamline-upwind/Petrov–Galerkin (SUPG) [4] formulation is employed as the main method. The stabilized for-
mulation is further augmented with the YZβ discontinuity-capturing [5] technique. The test computations reveal that the proposed
formulation and techniques achieve good shock representations near strong gradients without exhibiting any oscillatory behavior.
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Abstract:
We consider the following fractional integro-differential inclusion

Dα,β
HHx(t) ∈ F (t, x(t), V (x)(t)) a.e. ([1, T ])

with boundary conditions of the form

x(1) = 0, x(T ) =

m∑
j=1

ηjx(ξj) +

n∑
i=1

ζiI
φi
H x(θi) +

r∑
k=1

λkD
ωk
H x(µk),

where Dα,β
HH is the Hilfer-Hadamard fractional derivative of order α ∈ (1, 2] and type β ∈ [0, 1], ξj , θi, µk ∈ (1, T ), ηi, ζj , λk ∈

R, j = 1,m, i = 1, n, k = 1, r, IφH is the Hadamard fractional integral of order φ > 0, Dω
H is the Hadamard fractional derivative

of order ω > 0, F : [1, T ] ×R ×R → P(R) is a set-valued map and V : C([1, T ],R) → C([1, T ],R) is a nonlinear Volterra
integral operator defined by V (x)(t) =

∫ t

0
k(t, s, x(s))ds with k(., ., .) : [1, T ]×R×R → R a given function.

Our aim is to obtain the existence of solutions for problem above in the case when the set-valued map F has nonconvex values but
it is assumed to be Lipschitz in the second and third variable. We essentially use Filippov’s techniques ([2]); namely, the existence
of solutions is obtained by starting from a given "quasi" solution. In addition, the result provides an estimate between the "quasi"
solution and the solution obtained. Our result improve an existence theorem in [1] in the case when the right-hand side is Lipschitz
in the second variable. Moreover, it may be viewed as a generalization to the case when the right-hand side contains a nonlinear
Volterra integral operator.
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Abstract:
We study the dynamics of a certain family of transcendental entire functions having infinitely many singular values. We discuss
about the change in the dynamics of the family as the parameter changes. We examine the existence of various periodic Fatou
components like immediate attracting basins, parabolic domains, Siegel disk etc for the family. We examine the existence of
wandering domains for the family. Also, we investigate the dynamics of the family for complex values of the parameter. Finally,
we compare the dynamics of different families of functions.
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Abstract:
In this paper a non-linear mathematical model for the impact of meditation on suicidal thoughts due to different symptoms has been
discussed based on the previous studies. In the modeling process the growth rate of awareness programs impacting the population is
assumed to be proportional to the numbers of person who have suicidal thoughts and who have died cause of suicide. The model is
analyzed by using stability theory of differential equations. From this analysis and simulation it is found that suicidal thoughts and
suicide cases can be prevented, controlled or at least delayed by introducing effective awareness programs. Suicidal thoughts due
to the world-wide pandemic is also a serious concern and it can be controlled by Meditation and timely help by suicide prevention
helplines that are functioning amidst the pandemic. The numerical simulation analysis of the model confirms the analytical results.
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Abstract:
In the talk we consider possible generalizations of results about rings of multisets, obtained in [1] (see, also [2]), for more general
cases. Let us consider a Banach space ΛX(D) of sequences (x1, x2, . . . , xn, . . .), where xn are elements of a multiplicative
semigroup D of Banach algebra A, and each sequence of norms, (∥x1∥A, ∥x2∥A, . . . , ∥xn∥A, . . .) is a vector in a Banach space
X with a norm ∥ · ∥X and a symmetric basis {en}.

A topological basis is called symmetric if it is equivalent to the basis {eσ(n)} for every permutation σ on the set of natural numbers.
It means that for every σ, a series

∑∞
n=1 xnen converges if and only if

∑∞
n=1 xneσ(n) converges.

Next we introduce a semigroup of “supersymmetry” on ΛX(D) and denote by MX(D) the set of classes of the equivalence with
respect to actions of the semigroup. We will show that MX(D) is a ring with respect to some natural operations (the ring of
multisets in D). We will discuss basic properties of the ring. In particular, we will show that MX(D) is complete in a natural
metrizable topology induced from X. We investigate homomorphisms of MX(D) and related supersymmetric polynomials on
ΛX(D).

References
[1] Jawad, F., Zagorodnyuk, A., (2019), Supersymmetric polynomials on the space of absolutely convergent series, Symmetry,

vol. 11, no. 9: 1111 https://doi.org/10.3390/sym11091111

[2] Chopyuk, Y., Vasylyshyn, T., Zagorodnyuk, A., (2022), Rings of multisets and integer multinumbers, Mathematics, vol. 10:
778. https://doi.org/10.3390/math10050778

59



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Stabilization of Degenerate Wave Equation Under Fractional Feedback Acting on the
Degenerate Boundary

Fatiha Chouaou

University Center Maghnia, Maghnia, Algeria

drchouaou@gmail.com

key-words:

Abstract:
In this work, we are concerned with the study of stabilization of one-dimentional weakly degenerate wave equation utt−(xγux)x =
0 with x ∈ (0, 1) and γ ∈ [0, 1), controlled by a fractional boundary feedback acting at x = 0 and at x = 1. Strong, uniform,
and nonuniform stabilization are obtained with explicit decay estimates in appropriate spaces. The results are obtained through an
estimate on the resolvant of the generator associated with the semigroup.
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Abstract:
A weather station is an ensemble of sensors and indicators that shows live data about the weather in the environment. This data
needs to be very accurate, with an exceptional precision, in order to help us speak about an accurate data interpretation and
processing. In this paper we present you our prototype. We consider that mathematics is very important in data processing so we
can examine the data easier, but it also helps us get to conclusions that we could not achieve without it. The values we obtained
after the mathematical processing show the fact that the station transmitted precise data for temperature, humidity and pressure, but
had little errors in transmitting the data about UV radiation, light intensity and air quality. In this case, we can say that the weather
station works correctly and this is confirmed using tools of mathematical statistics, because the results given by the SPSS software
for correlations and regressions meet the general expectations for the analyzed variables.
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Abstract:
We prove that the lower triangular matrix category Λ = [ T 0

M U ], where T and U are quasi-hereditary Hom-finite Krull-Schmidt
K-categories and M is a U ⊗K T op-module that satisfies suitable conditions, is quasi-hereditary in the sense of [3] and [5].
Moreover, we solve the problem of finding quotients of path categories isomorphic to the lower triangular matrix category Λ, where
T = KR/J and U = KQ/I are path categories of infinity quivers modulo admissible ideals. Finally, we study the case where
Λ is a path category of a quiver Q with relations and U is the full additive subcategory of Λ obtained by deleting a source vertex ∗
in Q and T = add{∗}. We then show that there exists an adjoint pair of functors (R, E) between the functor categories mod Λ
and mod U that preserve orthogonality and exceptionality; see [1]. We then give some examples of how to extend classical tilting
subcategories of U-modules to classical tilting subcategories of Λ-modules.
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Abstract:
There are certain rules in the background of every event that we encounter in many areas of our lives and every invention that
is revealed. These rules in the background of events or inventions, especially in fields such as applied mathematics, engineering,
physics and chemistry, are modeled with differential equations and made easier to interpret. The considered chemical reaction
models in this study are models that include ordinary differential equations. The solutions of such equations can sometimes be quite
complex. In order to eliminate this confusion, integral transforms can be used to reach solutions in general. Integral transforms are
preferred methods because they transform differential equations into algebraic equations and provide a more understandable and
shorter solution. In this study, we have used an integral transform, called the Kashuri Fundo transform, to arrive at the solution of
some chemical reaction patterns. The results revealed that the Kashuri Fundo transform is a suitable, reliable and powerful method
for solving differential equations.
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Abstract:
The uniqueness of the Hahn-Banach extension is always a topic of interest in functional analysis. The norm-preserving extension
(also known as the Hahn-Banach extension) of a bounded linear functional on a subspace Y of normed linear spaceX is guaranteed
by the Hahn-Banach extension theorem. If every bounded linear functional on Y has a unique norm-preserving extension toX , then
Y is said to have property-(U) inX (Y is also called Hahn-Banach smooth subspace ofX) [3]. It is known that Y has property-(U)
if and only if PY ⊥(x∗) is singleton for all x∗ ∈ X∗ (see [3, Theorem 1.1]), where PY ⊥ : X∗ → 2Y is closed convex set-valued,
is defined by PY ⊥(x∗) = {y⊥ ∈ Y ⊥ : d(x∗, Y ⊥) = ∥x∗ − y⊥∥}. It is called the metric projection of Y ⊥. If PY ⊥ is linear,
then Y is said to have property-(SU) in X (see [1, Theorem 3.3]). In this case, one can check that ∥I − PY ⊥∥ = 1. In addition,
if ∥PY ⊥∥ = 1, then Y is said to have property-(HB) in X (see [1, Theorem 3.4]). (The original definitions of property-(SU) and
property-(HB) were introduced in [4] and [1], respectively). Finally, if ∥x∗∥ = ∥PY ⊥(x∗)∥+∥(I−PY ⊥)(x∗)∥ for all x∗ ∈ X∗,
then Y is called an M -ideal in X .

In this talk, we discuss Hahn-Banach smoothness and the aforementioned stronger notions. In the first half of the talk, we study
some preliminaries on property-(U)/(SU)/(HB). In the second half, we will discuss these properties in sequence spaces. We
describe finite-dimensional and finite co-dimensional subspaces as having these properties in c0, ℓp for 1 ≤ p < ∞ and Orlicz
sequence spaces.

References
[1] Daptari S., Paul T., (2022) Uniqueness of Hahn-Banach extensions and some of its variants, Adv. Oper. Theory, 3 (36).

[2] Hennefeld J., (1979), M -ideals, HB-subspaces, and compact operators, Indiana Univ. Math. J., 6, 927-934.

[3] Phelps R. R., (1960), Uniqueness of Hahn-Banach extensions and unique best approximation, Trans. Amer. Math. Soc.,
(1960), 238-255.

[4] Oja E., (1988), Strong uniqueness of the extension of linear continuous functional according to the Hahn-Banach theorem,
Math. Notes, 134-139.

64



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Some Unsolved Problems on Extremal Decomposition of the Complex Plane

Iryna Denega

Department of complex analysis and potential theory, Institute of Mathematics of the National Academy of Sciences of Ukraine,
Kyiv, Ukraine

iradenega@gmail.com

key-words: Green’s function, inner radius of the domain, Möbius invariant.

Abstract
Let C be the complex plane, and let C = C

∪
{∞} be its one-point compactification. A function gB(z, a) which is continuous in

C, harmonic in B\a apart from z, vanishes outside B, and in the neighborhood of a has the following asymptotic expansion

gB(z, a) = − ln |z − a|+ δ + o(1), z → a,

is called the (classical) Green function of the domain B with pole at a ∈ B. For a = ∞ we define the function gB(z,∞) in a
similar way gB(z,∞) = ln |z| + δ + o(1), z → ∞. The inner radius r(B, a) of the domain B with respect to a point a is the
quantity eδ (see, for example, [1, 2]).

Consider the estimates for a general Möbius invariant, which looks like

Tn :=

n∏
k=1

r(Bk, ak)


′∏

16k<p6n

|ak − ap|


− 2

n−1

. (10)

The primed product means that the corresponding factor for the infinitely distant point equals unity. M.A. Lavrentiev in 1934
proved an accurate estimate T2 6 1. In 1951, G.M. Goluzin obtained the following inequality

T3 6 64

81
√
3
.

G.V. Kuzmina in 1998 shown that the problem of estimating T4 is reduced to the problem of the lowest capacity in a family of
continuums

T4 6 32 · 4−8/3.

The problem of finding the maximum for (10) at n > 5 still remains unsolved.

In the paper [3], we give proof of the following estimate

Tn 6 (n− 1)−
n
4

in which the generalized M.A. Lavrentiev inequality is substantially applied.
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Abstract:
The subject of Korovkin-type theory was initiated by Korovkin in 1960 in his pioneering paper [4] then, this theory has been
widely studied and it is worthwhile to point out that, it is about approximation to continuous functions by means of positive
linear operators. Dirik and Demirci ([3]) have studied the Korovkin-type approximation thorem using the notion of equi-ideal
convergence for analytic P-ideals. Then, Bardaro et al. ([1, 2]) have introduced a more general notion of statistical convergence for
double sequences of positive linear operators named "triangularA−statistical convergence" and they have obtained a Korovkin type
approximation theorem in C (U) , which is the space of all continuous real functions defined in a compact subset U ⊂ R2 and they
have introduced a general definition of triangular A−statistical convergence using a suitable function Ψ : N×N → R. After these
remarkable works, authors have studied some generalizations of them. In this work, we introduce an extension of Ψ−statistical
convergence to the class of all analytic P-ideals for sequences called Ψ−ideal convergence. Also using this convergence, we prove
a Korovkin type approximation theorem for double sequences. We compute the rates of Ψ−ideal convergence of positive linear
operators.
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Abstract:
For a positive Radon measure µ on Rm, Tolsa [2] introduced RBMO(µ), the regular BMO space with respect to µ. This space is
suitable for the non-doubling measures µ and it has genuine properties of the classical space BMO. Also, it is proved in [2] that a
bounded on L2(µ) Calderón-Zygmund operator maps L∞(µ) into RBMO(µ). Motivated by this result, we obtain a T1 condition
sufficient for the boundedness of Calderón-Zygmund operators on RBMO(µ).

By definition, a cube is a closed cube in Rm with sides parallel to the axes. For a cube Q, let ℓ = ℓ(Q) denote its side-length. The
notation Q(x, ℓ) is used to indicate explicitly the center x and the side-length ℓ. Given a finite positive measure µ on Rm and two
cubes Q ⊂ R in Rm, put

K(Q,R) = 1 +

NQ,R∑
j=1

µ(2jQ)

ℓn(2jQ)
,

where NQ,R is the minimal integer s such that ℓ(2sQ) ≥ ℓ(R). Also, for a cube Q ⊂ Rm, put K(Q) = K(Q, 2kQ), where k is
the smallest positive integer such that 2µ(2kQ) > µ(Rm).

THEOREM (see [1]). Let µ be a finite positive n-dimensional measure on Rm, 0 < n ≤ m. Let T be a Calderón-Zygmund operator
with kernel K such that ∣∣∣∣∣

∫
Q(x,R)\Q(x,r)

K(x, y) dµ(y)

∣∣∣∣∣ ≤ C, x ∈ Rm, 0 < r < R.

Assume that for each doubling cube Q ⊂ Rm, there exists a constant bQ such that

1

µ(Q)

∫
Q

|T1− bQ| dµ ≤ C

K(Q)
for all doubling cubes Q,

|bQ − bR| ≤ C
K(Q,R)

K(Q)
for all doubling cubes Q,R, Q ⊂ R,

where C > 0 does not depend on Q and R. Then T is bounded on RBMO(µ).
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Abstract:
In this talk we present a method of describing all isotropic surfaces in S3

1(1) using complex variable. Our main goal is to re-
introduce complex analysis into the study of isotropic minimal surfaces using parametrizations of the null cone and spacelike
planes. In particular, we use stereographic projection to identify necessary and sufficient conditions for lifting our isotropic surfaces
in S3

1(1) into a special complex quadric of the complex projective space and then we study that surfaces. In particular we introduce
a new class of complex functions, called quasi-holomorphic, that contains the holomorphic and anti-holomorphic functions. Next,
we obtain a remarkable correspondence between isotropic minimal surfaces in S3

1(1) and pairs of quasi-holomorphic functions.
This work is joint with Prof. A.P. Franco-Filho (IME-USP) and M. Magid (Wellesley College).
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Abstract:
Given natural numbers n ≥ 3 and 1 ≤ a, r ≤ n − 1, the rose window graph Rn(a, r) is defined by Wilson [1] to be the quartic
graph with the vertex set V = {xi | i ∈ Zn} ∪ {yi | i ∈ Zn} and the edge set {{xi, xi+1} | i ∈ Zn} ∪ {{yi, yi+r} | i ∈
Zn} ∪ {{xi, yi} | i ∈ Zn} ∪ {{xi+a, yi} | i ∈ Zn}. Various aspects of this class of graphs have been investigated in literature,
especially the symmetries of these graphs and their relation to certain symmetric maps. This work initiates the study of reliability
in rose window graphs by considering a natural generalization of the classical connectivity notion, namely the h–extra connectivity.
For a nonnegative integer h, the h–extra connectivity of G, denoted by κh(G), is the minimum cardinality of a set of vertices in G,
if it exists, whose deletion disconnects G and every remaining component has at least h + 1 vertices. The obtained results are of
great importance in evaluating the fault tolerance of the considered class.
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Abstract:
Polygonal numbers or n-gonal numbers are positive integers that can be represented by regular geometric forms. Starting from a
point, it continues to increase by the same common difference. If the common difference is one, then the geometric pattern is called
triangular numbers. If the common difference is five, then the geometric pattern is called heptagonal numbers.

A triangular number is a positive number of the form n(n+1)
2

, n ∈ N, and denoted by S3 (n). Also, a heptagonal number is a
positive number of the form n(5n−3)

2
, n ∈ N, and denoted by S7 (n).

Triangular heptagonal numbers are both triangular numbers and heptagonal numbers. In this talk we mention about which numbers
are simultaneously triangular and heptagonal numbers (i.e. triangular heptagonal numbers).
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Abstract:
In the theory of curves in Euclidean 3-space, it is well known that a curve β with non-zero curvatures is said to be a Bertrand
curve if for another curve β⋆, there exists a one-to-one correspondence between β and β⋆ such that both curves have common
principle normal line. These curve have been studied in different space over a long period of time and found wide application in
different areas. Therefore, we have a great knowledge of the geometric properties of these curves. In [2], the authours gave a new
perspective to Bertrand curves. This point of view was also carried to curves in Minkowski 3-space [1], [4]. In [5], new results for
spacelike Bertrand curves was obtained in the light of recent studies on Bertrand curves. In this talk, revested results for Cartan null
and pseudo null Bertrand curves with spacelike and timelike principle normal will be given with the previous studies on Bertrand
curves and related examples that meet these results will be given.
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Abstract:
Recently, Gordji et al. [5] for the first time, introduced the concept of orthogonality, and obtained the fixed point result on
orthogonal metric space. Furthermore, they gave the application of this results for the existence and uniqueness of the solution of
a first-order ordinary diferential equation, while the Banach [2] contraction mapping principle cannot be applied in this situation.
Then Sawangsup, Sintunavarat and Cho [10] introduced the new concept of an orthogonal F -contraction mappings and proved the
fixed point theorems on orthogonal complete metric space. In this talk, we discuss and investigate the problem of the existence and
uniqueness of some contraction type mappings on orthogonal metric space.
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Abstract:
In this talk we consider positive solutions to some semilinear and quasilinear elliptic problems involving singular nonlinearities.
We provide an Hopf type boundary lemma via a suitable scaling argument that allows to deal with the lack of regularity of the
solutions up to the boundary.

References
[1] A. Canino, F. Esposito and B. Sciunzi, (2019), On the Hopf boundary lemma for singular semilinear elliptic equations, J.

Differ. Equ.. 266(9), pp. 5488–5499.

[2] F. Esposito and B. Sciunzi,(2020) On the Hopf boundary lemma for quasilinear problems involving singular nonlinearities
and applications, J. Funct. Anal. 278, 108346, 25 pp.

[3] E. Hopf,(1927): Elementäre Bemerkungen über die Lösungen partieller Differentialgleichungen zweiter. Ordnung vom ellip-
tischen Typus, Sitzungsberichte Preussiche Akademie Wis- senschaften, Berlin, pp. 147–152.

[4] A.C. Lazer and P.J. McKenna, (1991), On a singular nonlinear elliptic boundary-value problem. Proc. AMS, 111, pp. 721–730.

73



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Optimization of Financial Planning of Enugu State Broadcasting Service (ESBS)

P. N. Ezra1, J. C. Nzekwe1, L. O.Agbo1

1 Department of Statistics, University of Nigeria, Nsukka, Nigeria

precious.ezra@unn.edu.ng, joshua.nzekwu249167@unn.edu.ng,lynda.agbo244036@unn.edu.ng key-words: Opti-

mization, goal, goal programming, financial planning and optimization technique.

Abstract:
This study examines the optimization of the financial planning of Enugu State Broadcasting Service (ESBS) using goal program-
ming technique based on the current data. The goals / targets of the organization are to maximize the cash reserve, maximize the
employment benefits, minimize general expenditure, minimize the capital expenditure, and as well the operating capital, minimize
the amount they give out as loans, and also minimize the total financial budget. The study proposed the use of combined Weighted
and Pre-emptive goal programming technique for solving the formulated multiple objective goal programming problems. The
proposed methodology was tested on the financial estimates of ESBS between 2018 and 2021. The obtained results revealed that
the proposed methodology was efficient in solving the company’s financial planning optimization problem. Based on the findings
from this study, it is therefore recommended that the firm should increase their workers employment benefits so as to encourage
the workers to put in more effort which will in turn enhance their revenue optimization.
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Abstract:

In this paper, we consider the differential equation on the half line [0,∞)

−z′′ + p(x)z = λ2z, (11)

and the boundary condition
(α0 + α2λ

2)z′(0)− (β0 + β1λ+ β2λ
2)z(0) = 0. (12)

Here λ is a complex parameter, p(x) is a real valued Lebesgue measurable function satisfying the condition
∞∫
0

x|p(x)|dx <∞. (13)

The purpose of this paper is to investigate the inverse scattering problem of the bound-
ary value problem 11–13. The direct and inverse scattering problems for the classical case
(α2 = β1 = β2 = 0) completely solved in [1, 2]. A similar problem for the boundary value problem 11–13 with
spectral parameter in boundary condition 12 was investigated in [3, 4].

Note that, as different from the previous work (different from the self-adjoint case) the zeros of the Jost function do not lie on the
imaginary axis, lie on the complex plane and these zeros are not simple or the boundary value problem 11–13 may have complex
eigenvalues. For this reason, the scattering data of the problem 11–13 is differently defined.
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Abstract:
In this presentation, a review of results on cumulants is made and a study of cumulants of higher-order probability distributions is
presented, which correspond to sets of quantities that provide an alternative to the distribution moments. The well-known higher
order cumulants are variance (second order), skewness (third order), measurement skewness and kurtosis (fourth order), measuring
’peak’ of the probability distribution. Of particular interest is the fourth cumulant. Next, multivariate cumulants are presented and
it is shown that the relationship between moments and cumulants is simpler in the multivariate case. It is considered an application
of cumulants in mixed linear models.
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Abstract:
To obtain a standardized layout, we ask all authors to use the The stop-loss moments have generally used as useful summary
measures for analyzing the data which exceeds specific thresh- old levels. In many scientific studies the investigator cannot record
the sampling units with equal probability, lead to a biased or weighted sampling. In the present study we examine the usefulness
of stop-loss moments in biased sampling. The application of the weighted stop-loss moments in analyzing biased data have been
investigated and compared using different empirical estimators through simulated and real data sets.
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Abstract:
In this talk, we establish fixed point results for simulative contraction in super metric space which is a new type metric space
introduced by Karapinar and Fulga. Our results generalize and improve various comparable results in the literature.
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Abstract:
Suborbital graphs, Gu,N and Fu,N based on ideas from [1] are studied extensively in the last years. In particular, the vertices
obtained on Fu,N are generalized and written as some values of special number sequences. It is demonstrated that each vertex has
a structure of continued fraction in [2] and associated with Fibonacci numbers for special values in [3].
In this study, it is aim to achieve to some identities and approximations. In [3], it is written as pn = (−1)nF2n, where the nth

numerator is pn of the continued fraction. It is known that Fn
∼= αn

√
5

for n → ∞. From here, pn ∼= (−1)n αn
√

5
Ln, where Ln is

the nth term of Lucas number sequences. Then the vertex is obtained as Lucas numbers. Also, some identities and approximations
are reached by using identities L2n = (−1)ntr[Sn], 5F2n = (−1)ntr[Hn],Q2n = (−1)n

2
tr[Rn] and P2n = (−1)n

16
tr[Zn] in [4]

related with Pell and Pell-Lucas numbers, where Sn, Hn,Rn and Zn are special matrices.
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Abstract:
Differential-difference equations arise in mathematical modeling of various processes of natural sciences and socio-economic phe-
nomena, [1,2]. For instance, in nanotechnology, since the space at the quantum scale is not a continuum at all, and the continuum
hypothesis on the nanoscale is not valid, these equations play an important role in describing heat/electron conduction and flow in
carbon nanotubes and nanoporous materials, [3,4].

In this work, we consider an identification problem for a differential-difference equation with an integral term. Identification in
dynamical systems is a set of methods for constructing mathematical models of these systems based on the observations. Namely,
identification is the determining of an unknown object from its characteristics. We deal with two inverse problems and obtain the
solutions by using the given data.
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Abstract:
This article utilizes the Normalized Sylvester-Hadamard Matrices of size 2k × 2k and their associated saturated orthogonal
arrays OA(2k, 2k − 1, 2, 2) to propose an algorithm based on factor projection (Backward/Forward) for the construction
of three systematic run-after-run 2n−(n−k) fractional factorial designs: (i) minimum cost trend free 2n−(n−k) designs of
resolution III (2k−1 ≤ n ≤ 2k1k) by backward factor deletion (ii) minimum cost trend free 2n−(n−k) designs of resolution
III (k + 1 ≤ n ≤ 2k−12 + k) by forward factor addition (iii) minimum cost trend free 2n−(n−k) designs of resolution IV
(2k−2 ≤ n ≤ 2k−1 − 2) where each 2n−(n−k) design is economic minimizing the number of factor level changes between the 2k

successive runs and allows for the estimation of all factor main effects unbiased by the linear time trend, which might be present in
the 2k sequentially generated responses. The article gives for each 2n−(n−k) design: (i) the defining contrast displaying the designs
alias structure (ii) the k independent generators for sequencing the designs 2n−(n−k) runs by the Generalized Foldover Scheme
and (ii) the minimum total cost of factor level changes between the 2n−(n−k) runs of the design. Proposed designs compete well
and sometimes better than existing systematic 2n−(n−k) designs (of either resolution) both in minimizing the experimental cost of
factor level changes and in securing factors resistance to the non-negligible time trend.
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Abstract:
Studying the volatility of crypto digital currency prices is becoming increasingly important for several reasons, including the
difficulty of mining, the openness of the markets to speculation, their popularity, the price of alternative coins, stock markets,
emotions, and certain legal grounds [1, 2]. In this study, we employ a deep learning-based method for forecasting Bitcoin’s price
volatility. The images obtained by using Gramian Angular Fields [3] from the Bitcoin price time series are fed into a convolutional
neural network, where they were labeled according to a temporal association between each data point. A prediction at the ensuing
volatility has been performed with accuracy of 97.1
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Abstract:
In spherical fuzzy sets the squared sum of membership, nonmembership and hesistancy degrees should be between 0 and 1. We
generalize this structure by expanding the domain of picture fuzzy sets and Phthagorean fuzzy sets.
The concept of spherical fuzzy set (shortly SFS), which has various applications such as data mining, machine learning and quantum
gravity, has been studied by many mathematicians. In this study, we define fuzzy topological space as an extension of Phthagorean
topological space. Then we investigate some basic properties and prove theorems regarding this new concept.
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Abstract:
In 2017 (see [5]) , orthogonal set and orthogonal metric spaces are presented by establishing a perpendicular relation on a set.
And an extension of Banach fixed point theorem is proved in this type metric spaces. Then in 2018 (see [11]), orthogonal lower
semicontinuity and w-distance functions on orthogonal metric spaces are defined, also an actual generalization of Banach’s fixed
point theorem is presented via w-distances. Further in 2019 (see [2]), fixed point theorems are given on orthogonal metric spaces
by using altering distance functions. In this work, presence and uniqueness of fixed points of the generalizations of orthogonal
p−contraction by using altering distance functions are presented.
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Abstract:
The present article is a study on higher order Kantorovich variant, which are connected with Pòlya distribution. We provide some
direct estimates for the higher order (j − th order) Kantorovich type integral operators.
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Abstract:

In this paper, we study the existence of solution for strongly unilateral problems associated to the non-linear elliptic with two lower
-order terms in Orlicz spaces with L1 data like the form

A(u) + g(x, u,∇u) +H(x,∇u) = f, (14)

where A is Leray-Lions operator acting from W 1
0LM (Ω) to its dual, and the non-linear term g(x, s, ξ) is assuming verified the

growth condition on ξ, and a sign condition on s. The function H(x, ξ) is only growing at most as M
−1
M(|∇u|).

Equations examples:

(a) − div
(

exp(|∇u|)−1

|∇u|2 ∇u
)
+ u exp(|∇u|) = f ,

(b) −div
(
exp

(
|∇u|2

)
∇u

)
+ u3 exp

(
|∇u|2 − u

)
|∇u|2 = f ,

(c) − div
(
exp(m|u|) exp(|∇u|)

|∇u|2 ∇u
)
+ u sin2 u exp(|∇u|) = f, m ≥ 0, with f ∈ L1(Ω).
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Abstract:
We will present p-adic multiframelets and its dual which are build upon p-adic wavelet construction. Various properties of mul-
tiframelet sequences in L2(Qp) will be analyzed. Moreover, multiframelets in Qp through several properties of associated multi-
framelet operators and effect of bounded linear operators on multiframelets will be discussed. Furthermore, we will give character-
ization of multiframelets by erasure and Paley-Wiener type perturbation.
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Abstract:
The Tweedie exponential dispersion family [1] constitutes a fairly rich sub-class of the exponential family. In particular, a member,
compound Poisson-gamma (CP-g) model [2] has seen extensive use over the past decade for modeling mixed response featuring
exact zeros coupled with a continuous gamma tail. This paper proposes a framework to perform residual analysis on CP-g double
generalized linear models for spatial uncertainty quantification [3]. Approximations are introduced to the proposed framework to
make the procedure scalable, without compromise in accuracy of estimation and model complexity. Proposed framework is applied
to quantifying spatial uncertainty in insurance loss costs arising from automobile collision coverage. Scalability is demonstrated by
choosing sizable spatial reference domains comprised of groups of states within the United States of America.
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Abstract:
In this article, we propose a modified Leslie-Gower predator-prey model with linear, Holling type II and Holling type III foraging
strategies of the generalist predator with the predator induced fear effect on prey. We also have considered density-dependent
harvesting for both prey and predator population. We investigate the dynamical behavior of the system analytically as well as
numerically from the viewpoint of stability and bifurcations. We observe that the systems with linear and Holling type III foraging
exhibit transcritical bifurcation, whereas the system with Holling type II foraging has a much more intricate dynamics with trans-
critical, saddle-node and Hopf bifurcations. It is observed that the prey population in the system with Holling type III foraging of
the predator gets severely affected by the predation-driven fear effect in comparison with linear and Holling type II foraging rates
of the predator.
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Abstract:
A class of high-order finite volume Relaxation methods are proposed for numerical solution of hyperbolic systems of conservations
laws. The proposed relaxation method transforms the nonlinear hyperbolic system to a semilinear model with a relaxation source
terms and linear characteristics which can be numerically solved without using either riemann solvers or linear iterations. To
discretize the relaxation system we consider a high resolution reconstruction in space and a TVD Runge-Kutta scheme for time
integration. The method is applied to several problems of two-phase flows and a comparative study of different finite volume
methods is presented. The numerical results demonstrate high resolution of the proposed relaxation methods and confirm their
capability to provide accurate simulations for flow regimes with strong shocks.
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Abstract:
The main objective of this paper is to introduce and study a new iterative method for solving a split equilibrium problem defined
below by 15 and 16 and fixed point of a finite family of nonexpansive mapping in a real Hilbert space. Under some suitable
assumptions, we prove the strong convergence of our method presented in this paper to the common element of the solution set
of split equilibrium problems and the set of fixed points problems in the setting of Hilbert spaces. Moreover we give a numerical
example to illustrate the efficiency of our proposed iterative method. See references [1], [2] and [3].

The Split Equilibrium Problem Formulating:
Let H is a real Hilbert space, C and Q be nonempty closed convex subsets of H .
Let F : C × C −→ R, and G : Q × Q −→ R, be two bifonctions, and A : H −→ H be a finite family of bounded linear
operators, The split equilibrium problem is as follows:

(15){
Find x∗ ∈ C

F (x∗, x) ≥ 0, ∀x ∈ C,

and

(16){
Find y∗ = Ax∗ ∈ Q

G(y∗, y) ≥ 0, ∀y ∈ Q.
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Abstract:
In the present work, we examine a numerical study for nonlinear Fredholm integro differential equations with the weakly singular
kernel which have the following formβ(x) = f(x) +

∫ b

a

p(|x− s|)Ψ(x, s, β(s), β′(s))ds, x ∈ [a, b],

β(0) = ρ,
(17)

where, ∥∥∥∥ (1) p(s) ∈W 1,1(0, b− a)
(2) lims→0 +p

′(s) = +∞

W 1,1(0, b− a) = p ∈ L1(0, b− a) : p′ ∈ L1(0, b− a)

and

β(x), f(x) ∈ C1([a, b], R),
∂Ψ

∂t
∈ C0 ([a, b]2 ×R2) .

We propose a new method to deal with the singularity of the function p′(s), the numerical solution is given by applying the
Galerkin method and using Chebyshev polynomials of the second kind, we show the effectiveness and accuracy of the proposed
method through several illustrative examples.
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Abstract:
In this paper we consider for n ≥ 1 the n dimensional inviscid Burgers equation on the Sobolev space Hs(Rn), s > n/2 + 1.
In Lagrangian coordinates the Burgers equation is “linear”. We will use this simple structure of the Burgers equation to study
some well-posedness issues for classical solutions. The Burgers equation is locally well-posed in Hs(Rn) in the “classical” regime
s > n/2 + 1. We will show that its solution map, mapping the initial value to the corresponding solution, cannot be continuously
extended toHsc(Rn) for the borderline case sc = n/2+1. We will further show that the solution map is nowhere locally uniformly
continuous in the classical regime s > n/2 + 1. We will also show that there are always solutions which blow up in finite time.
The purpose of this paper is to give some new results, improve known results and to illustrate a Lagrangian approach in the simple
setting of the Burgers equation which can be applied to more complicated equations like the incompressible Euler equations.
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Abstract:
In this talk we focus our attention on the notion of prekernel, recently introduced in order to generalize the context of categorical
homological theory. More in detail, we aim at studying the main properties of prekernels (and dually of precokernels) of reflective
modifications of a concrete category C.

We will also see how to induce a pretorsion theory on a reflective modification starting from any given pretorsion theory defined
on the ambient category C. Finally, we characterize the prekernels in any functor-structured category and, in the specific case of
set-functor structured categories, we also get a correspondence between prekernels and the kernels of a suitable quotient category
and, similarly, between precokernels and weak cokernels of the same quotient category.
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Abstract:
In this presentation, we established blow up results for the initial boundary value problem of hyperbolic type equation with degener-
ate viscoelastic and logarithmic source term and nonlinear damping term. In the absence of logarithmic source term mathematicians
studied hyperbolic type equations with degenerate viscoelastic term (see [2, 3, 5, 8]). The wave equation with logarithmic source
term which is related with different branches of physics was discussed in last time. Wave equation with logarithmic source term
is an effective area for mathematicians and there is a widely literature, for examples (see [1, 4, 6, 7]). As far as know, there is not
enough study about hyperbolic type equation with degenerate viscoelastic and logarithmic source term. We study blow up results
result by using concavity method. This work generalizes and earlier results in literature.
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[4] Irkıl, N., Pişkin, E., Agarwal, P., (2022), Global existence and decay of solutions for a system of viscoelastic wave equations of Kirchhoff type with logarithmic
nonlinearity, Mathematical Methods in the Applied Sciences, 45(5), 2921-2948.

[5] Li, F., Du, G., (2018), General energy decay for a degenerate viscoelastic Petrovsky-type plate equation with boundary feedback, The Journal of Applied Analysis
and Computation, 8(1), 390-401.

[6] Pereira, D. C., Cordeiro, S., Raposo, C., Maranhao, C.(2021), Solutions of Kirchhoff plate equations with internal damping and logarithmic nonlinearity,
Electronic Journal of Differential Equations, 2021(21),114.
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Abstract:
The tables giving the number of newborns and the number of individuals surviving in a community on years are called life tables.
In other words, life tables are textures that record how many people survived and how many died in a year at each age. By
understanding and modeling the structure of these tables, it is possible to make predictions about the future. For this purpose,
mathematical mortality functions are used. The literal meaning of mortality is death and comes from the Latin root ’mortis’
with the same meaning. In order to provide a better mathematical modeling of the life process (or to measure mortality) of the
community, these functions can be arranged through parameters and the pattern of life can be determined more strongly. Using
mathematical growth models for life tables may differ according to the countries, genders and different stages of life. For this
reason, both the functions used and the parameters related to these functions may change. In this study, the necessity of expressing
the mortality probabilities of adults and old age ones with different distributions is emphasized and the mathematical growth models
obtained with this motivation are introduced. A distribution in the log-normal structure was used to calculate adult mortality rates
by these models. Because, while modeling adult deaths, a curve of this nature may also include accidental situations and maternal
deaths which are high risk factors for women. In addition, exponential growth model, Kannisto model and Gompertz function
having exponential structure were used in the defined mathematical models. The common feature of these distributions is that they
can model the increase in death rates for elders. In the second part of this study, the mortality probabilities of the functions were
estimated with the age-based life table data of TUIK for the years 2017-2019. The reason for choosing these years is to target the
use of death statistics unaffected by the Covid-19 Pandemic period. Finally, the fit of the predicted mathematical growth models
are shown with graphics, and their performances are compared with the RMSE, MAPE and adjR2 criteria.
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Faculty of Food Technology and Biotechnology, University of Zagreb, Zagreb, Croatia
Section for Mathematics

jjaksetic@pbf.hr

key-words: Convex function, completely monotone functions, means, random variable.

Abstract:
Our starting point is an integral inequality, unsolved Problem 8, Jósef Wildt International Mathematical Competition, that involves
convex, concave and monotonically increasing functions. We give some interpretations of the inequality, in terms of probability
and in terms of linear functionals from which we further generate completely monotone functions and means. The later application
is seen from perspective of monotonicity and convexity.

References
[1] 8th Problem, József Wildt International Mathematical Competition, The Edition XXVI, 2016. Available online: https://

www.mat.uniroma2.it/~perfetti/lavori/Wildt_2016.pdf (accessed on 13-09-2022)
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Abstract:
Let (Mm, g), (Nn, h) be Riemannian manifolds without boundary, (m=dim(M), n=dim(N)) and let φ be a smooth map from M
into N . Let φ∗h be the pullback of the metric h by φ , i.e.,

(φ∗h)(X,Y ) = h(dφ(X), dφ(Y ))

for any vector fields X, Y on M . We consider the functional or the symphonic energy

Φ(φ) =

∫
M

∥φ∗h∥2dvg,

where dvg is the volume form on (M, g), and ∥φ∗h∥ denotes the norm of the pullback φ∗h, i.e.,

∥φ∗h∥2 =
m∑

i,j=1

h(dφ(ei), dφ(ej))
2,

and {ei} is a local orthonormal frame on (Mm, g). The symphonic energy Φ(φ) is related to the energy E(φ) in the theory
of harmonic maps since the functional Φ(φ) is an integral of the norm of the pullback φ∗h. The first variation formula of the
functional energy Φ(φ) was given by Shigeo Kawaia, Nobumitsu Nakauchi in [4]. they proved that

dΦ(φt)

dt

∣∣∣
t=0

= −4

∫
M

h(divg σφ, υ)dvg,

for any variation vector field υ, where

divg σφ =

m∑
i,j=1

{
h(∇dφ(ei, ei), dφ(ej))dφ(ej) + h(dφ(ei),∇dφ(ei, ej))dφ(ej)

+ h(dφ(ei), dφ(ej))∇dφ(ei, ej)
}
.

The map φ is called symphonic if and only if divg σφ = 0. In this paper, we extend the definition of symphonic maps φ :
(M, g) −→ (N,h) via the variation of the bi-energy functional related to the pullback metric φ∗h between two Riemannian
manifolds.
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Abstract:
In this study, we construct the Bézier variant of the generalized Baskakov-Durrmeyer type operators. We give a direct approximation
theorem in terms of the Ditzian-Totik modulus of smoothness ωφη (ζ, s)(0 ≤ η ≤ 1) and the rate of convergence for functions
having derivatives of bounded variation.
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Abstract:
One of the most interesting results relating to convexity is Hermite-Hadamard’s inequality (see [1] and [2]). It gives us an estimate
of the integral mean value of a continuous convex function. The weighted Hermite-Hadamard inequality for convex functions [6]
and Steffensen’s inequality [3, 7, 8] have been the starting point for many recent advances in the theory of inequalities. In this talk
we will use the method presented in [5] on identities related to generalizations of Steffensen’s inequality via Lidstone interpolating
polynomial proved in [4] to obtain new weighted Hermite-Hadamard inequalities as well as some estimates for Steffensen-type
differences.
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Abstract:
In this study, we aim to use the basic principles of extreme value theory to provide an estimator for ergodic distribution of the
stochastic process X(t) which represents a semi Markovian inventory model of type (s,S). For this purpose, POT (Peaks Over
Threshold) based estimation investigated for renewal function. A stochastic process which express a semi Markovian inventory
model of type (s,S) with heavy tailed demand quantities is constructed mathematically and exact formula for ergodic distribution of
this process is provided. More specifically we consider that demand random variables are regularly varying with infinite variance
where survival function has following form:

F̄ (x) = cx−1/ξ
(
1 + x−δL(x)

)
(18)

for ξ ∈ (0, 1), δ > 0 and some real constant c > 0, with L(x) is slowly varying function at infinity. We used well known results of
POT based estimation (see for example [1], [2], [4]) for renewal function in order to propose new estimator for ergodic distribution
function of the process X(t). Finally we show that the proposed estimator is consistent and asymptotically unbiased.
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Abstract:
Let TM be the tangent bundle of a (pseudo-)Riemannian manifold M with a Ricci quarter-symmetric metric connection ∇. This
paper classifies some special vector fields, such as incompressible vector fields, harmonic vector fields, concurrent vector fields,
conformal vector fields, projective vector fields and φ̃(Ric) vector fields on TM according to the Ricci quarter-symmetric metric
connection ∇.
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Abstract:
In this paper, we present a mathematical model which consists of system of differential equations with piecewise constant
arguments for the dynamics of early stage brain tumor. The discretization process of a differential equation with piecewise constant
arguments gives us two dimensional discrete dynamical system. In discrete model, we analyze the stability of the equilibrium
points and prove the existence of Neimark-Sacker bifurcation depending on the parameter tumor growth parameter r. It has been
observed that periodic behaviors occur in the tumor population as a result of Neimark-Sacker bifurcation. Finally, the existence of
chaotic behavior in the system is investigated by calculating Lyapunov exponents. All these results are supported by numerical
simulations.
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Abstract:
In this study, a new unit distribution is introduced. The generalized Marshall-Olkin Weibull distribution is considered a baseline
distribution. The new distribution is called the unit generalized Marshall-Olkin Weibull distribution. Some mathematical properties
of the new model are discussed. Some estimation methods for four parameters of the model are examined. Also, an extensive
Monte Carlo simulation study is conducted to observe the performance of the estimators. A practical data set is provided to
demonstrate the efficiency of the new unit distribution.
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Abstract:
In this paper, we examine Schouten connection, which was introduced in Riemannian submersions before, for transversal lightlike
submersions. In addition, we find various equations according to the T and A fundamental tensor field and give some results about
whether the Schouten connection is a metric connection or not.
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Abstract:
In this paper we study the predator-prey model with piecewise constant arguments under the fractional order derivative in
Conformable sense. The discretization process of the conformable fractional order model with piecewise constant arguments
gives us two dimensional discrete dynamical system in the sub-intervals. We find the all of the equilibrium points of the discrete
dynamical system and determine algebraic conditions to ensure the asymptotic stability of the equilibrium points. By using the
center manifold theory we show that flip and Neimark-Sacker bifurcations occur in the discrete dynamical system. Dynamic
structures of the system are also studied in a star network. Similar dynamical behaviours can be observed on this coupled network.
Numerical simulations show that coupling strength parameter plays a key role on the dynamics of the network. All theoretical
results are supported by numerical simulations and interpreted biologically.
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Abstract:
In the present note, we give the generalization of α−Baskakov Durrmeyer operators depending on a real parameter ρ > 0. We
present the approximation results in Korovkin and weighted Korovkin spaces. We also prove the order of approximation, rate of
approximation for these operators. In the end, we verify our results with the help of numerical examples by using Mathematica.

107



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Random Generation Problem in the Substitution Group of Formal Power Series
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Abstract:
We consider the group, N , of formal power series with leading term x, under formal substitution over a finite field of prime
characteristic. This group is known as the Nottingham group. Admitting that N has a significant role in both number theory and
group theory, we are rather interested in N as a crucial example of a pro-p group. It, actually, gained its group theoretic interest
after the result of R. Camina, [2]: Every finitely generated pro-p group can be embedded into the Nottingham group. Following
Camina’s result, N was heavily investigated by many group theorists, see e.g., [3], [4], [5].

Every pro-p group can be viewed as a probabilistic space with respect to the normalized Haar Measure. Due to this prob-
abilistic nature of pro-p groups, there has been a growing interest to probabilistic questions in group theory during the last 30 years,
in particular to random generation problems, see e.g., [1], [5]. In this talk, we will consider N as a probabilistic space with respect
to its normalized Haar Measure and we will prove that "The probability that two randomly chosen elements from N generates
a subgroup, where every element has depth divisible by p, is zero.". In our proof, we use some extended properties of Engel
words in N that may seem interesting in their own.
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Abstract:
The main purpose of developing stability theory is to examine the dynamic responses of a system to disturbances as time
approaches infinity. It has been and still is the subject of intense investigations due to its intrinsic interest and its relevance to
all practical systems in engineering, natural science and social science. To study the stability of nonlinear differential systems
we generally refer to the results introduced by Lyapunov in 1892, which is called: Lyapunovs second method. It is one of the
most well known techniques for studying the stability properties of dynamic systems. This method uses an auxiliary function,
called Lyapunov function, which checks the stability behavior of a specific system without the need to generate system solutions.
In this work, we concern with practical problems, especially problems from the area of controls, such a concept called practical
h-stability. We investigated the global uniform h-stabilization for certain classes of nonlinear time-varying systems and we proved
that the proposed controller guarantees the global uniform h-stability of the closed-loop system. The technique is based on the
Lyapunov theory. We illustrated the applicability of the obtained results by numerical examples with simulations. Our original
results generalize well known fundamental results: exponential stabilization for nonlinear time-varying systems.
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Abstract:
Deep learning networks are widely used in many fields due to their classification capabilities. One of these fields is Medicine.
Especially with the effect of developing medical imaging techniques, deep learning networks are used in the diagnosis of many
diseases. In this study, deep learning networks are used to diagnose Diabetic Retinopathy, Cataract and Glaucoma, some of the most
common eye diseases among the public. Retinal images of people with this diseases are collected from various online databases.
Classification is made with deep learning networks using approximately 5000 retinal images. At the end of the classification, a
success of 93.84% is achieved
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Abstract:
Switched systems, encountered in many real-life problems, are dynamic systems consisting of a finite family of systems and a rule
that provides transitions among these subsystems [1]. For this reason, there are many studies examining the behavior of switched
systems in the literature (for example, [1]- [3]). The most of these studies are based on the eigenvalues. Therefore, methods based
on stability parameter for dwell time have been developed in [2]-[3]. Another issue as important as the study of the stability of
switched systems is the study of their oscillation [4]. In this study, we have considered the following discrete- time switched system:

x(t+ 1) = Aσ(t)x(t), t ∈ N (19)

where x(t) ∈ CN , Ap ∈ CN×N are constant matrices, p ∈ P , P is index set and σ : N → P is switching signal. We investigated
the dwell time for system (19 ) to be both Schur stable and oscillating. We have used the condition number to determine dwell time.
For condition number, see [2]- [3]. We have presented our results with numerical examples.
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[4] Çakıroğlu R., Duman A. and Aydın K. (2021), On Schur stability and oscillation of second order difference equations, Journal
of the Institute of Science and Technology, 11(4), 3098-3110.

111



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

On the Notion of Sobriety in the Setting of Diframes

Esra Korkmaz

Department of Mathematics, Hacettepe University, Ankara, Turkey

esrakaratas@hacettepe.edu.tr

key-words: Point-free topology, diframe, sobriety.

Abstract:
Sobriety is a concept that is of great interest to scholars studying point-free topology. The reason is that sober spaces can be
reconstructed from their lattices of open sets [1]. This construction is a key to the door between classical and point-free topology.
M. Erné [2] claims that sobriety must be defined in a point-free setting to obtain a suitable generalization. Burdick [3] defined the
notion of sobriety for bitopological spaces. Taking Burdick’s work as a starting point, we presented the concept of soberness in
diframes. Further, we studied the interplay between sobriety and some other diframe-theoretical concepts.
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Abstract:
The unbounded norm convergence was first defined by V. Troitsky (2004) in [9] under the name d convergence. The name un-
bounded norm convergence was introduced by Y. Deng, M. OBrien and V. Troitsky (2017) in [10], where they studied basic
properties of unbounded norm convergence.
In this paper, the initial purpose is to extend the concept of unbounded convergence in quasi-normed spaces which is named un-
bounded quasi - norm convergence and to study some of basic properties of unbounded quasi-normed convergence in quasi-normed
lattices. In assuming that (X,Σ, µ) is finite measurable space, we will discuss also some properties of Lp spaces for 0 < p < 1
where most important results are the generalizations of dominated convergence theorem and Brézis - Lieb lemma.
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Abstract:
The paper is devoted to the retrospection of some generalized integrals in Applied analysis namely Krätzel function [1] and
thermonuclear functions [2, 3, 9] in Astrophysics. The generalization are done by means of a statistical model called pathway
model[8] which covers the Tsallis’ non-extensive statistical mechanics[11, 12]. The generalized functions are represented in terms
of special functions like G-function and H-function[4, 5, 6, 7, 10]. Comparison with standard cases are studied. Scope of further
research in these area are also pointed out.
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Abstract:
The present paper is a continuation of the recent paper “A. Aral, T. Acar, S. Kursun, Generalized Kantorovich forms of exponential
sampling series, Anal. Math. Pyh., 12:50, 1-19 (2022)" in which a new Kantorovich form of generalized exponential sampling
series has been introduced by means of Mellin Gauss Weierstrass singular integrals. In this paper, in order to investigate pointwise
convergence of the family of this operators, we first obtain an estimate for the remainder of Mellin-Taylor’s formula and by this
estimate we give the Voronovskaya theorem in quantitative form by means of Mellin derivatives. Furthermore, we present quanti-
tative Voronovskaya theorem for difference of family of this operators and generalized exponential sampling series. The results are
examined by illustrative numerical examples.
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Abstract:
The well-known Nicholson’s blowflies differential equation is an important biological model that appeared in the 1950s with
Nicholson’s experiments on the sheep blowflies. Our main purpose is to study the existence and uniqueness of nonnegative solu-
tions for Nicholson’s blowflies differential equation with conformable derivative on the half-line using Leray-Schauder nonlinear
alternative theorem and contraction mappinjg princilpe. Moreover, an example with its numerical simulations is given to illustrate
the feasibility of the theoretical findings
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Abstract:
The queuing systems can be classified into two categories according to the number of different calls: models with a single type
of calls and models with several types of call (multi-class priority queues). The phenomenon of priority exists in various real
applications. For this fact, a large attention was given to queuing systems with priority in the literature [1],[2],[3]... . There are two
disciplines for treating the priority demand. The non-preemptive discipline lets the lower priority demand completes service unlike
the preemptive discipline which retires it from service. In this work, we consider a classical M/G/1 queue system with preemptive
repeat priority and two types of customers.In this System, any customer finding the server free immediately occupies the server
and leaves the system after service completion. Any high priority customer finding the server occupied by the service of another
high priority customer, take place in an infinite waiting line. A low priority customer finding the server occupied by the service of
any type of customer lives the system. high priority customers have a preemptive priority over low priority customers. low priority
customer whose service was interrupted by the arriving of high priority customers persists in the service station until the completion
of high priority customers service to repeat immediately his service again. For model under consideration, we give the generating
function of steady-state distribution of the number of customers, by using the embedded Markov chain technique. This model can
be used to model some information desks where a single agent receives urgent faxes and answers the present customer .
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Abstract:
Let f be a transcendental entire function. In this article, our main focus is to find out spider’s web structure in quite fast escaping
set. We define different levels of the set Qϵ(f) which is a subset of quite fast escaping set. Then we prove some relations between
the levels of Qϵ(f). We show that every component of Qϵ(f) is unbounded. Finally, we give some conditions about the existence
of spider’s web structure in Qϵ,R(f) (0

th level of Qϵ(f)), Qϵ(f), quite fast escaping set and escaping set.
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Abstract:
This work is concerned with the problem of finding the possible optimal control vaccination and treatment strategies for infectious
diseases propagating disparately within populations, by addressing an optimal control problem for a generalized spatio-temporal
multi-group epidemic model of type SIR. First, the biological and mathematical well-posedness of the model, for fixed controls,
are proved by using semigroup theory and a truncation technique. Then, first order necessary optimality conditions are derived by
means of the adjoint-state method. At last, numerical simulations incorporating different scenarios are performed.
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Abstract:
In this work we study an elliptic differential equation set in three habitats with skewness boundary conditions at the interfaces.
It represents the linear stationary case of dispersal problems of population dynamics which incorporate responses at interfaces
between the habitats. Existence, uniqueness and regularity of the solution of these problems are obtained in Hölder spaces under
necessary and sufficient conditions on the data. Our techniques are based on the semigroup theory, the fractional powers of linear
operators, the H∞ functional calculus for sectorial operators in Banach spaces and some properties of real interpolation spaces.
Deadline for submission of abstracts is April 20, 2021 .
The goal of this work [3] is to study a problem of diffusion with interfaces coming from (concrete) situations in population dynamics
[2].

In stationary mode this problem is reduced to an operational form of the type:

(P1A)


(Equats) u′′(x) +Au(x) = G(x) in ]−l, 0[ ∪ ]0, 2L[ ∪ ]2L, 2L+ l[
(Bounda C.) u−(−l) = f− , u+(2L+ l) = f+
(Transmission. C.) u−(0) = u0(0) , u0(2L) = u+(2L)
(Skewness C.) (1− p)du′

−(0) = pd0u
′
0(0), pd0u′

0(2L) = (1− p)du′
+(2L).

The operator A verifies the following ellipticity hypothesis:

ρ(A) ⊃ [0,+∞[ et ∃C > 0 : ∀λ ≥ 0,
∥∥(A− λI)−1

∥∥
L(E)

≤ C

1 + |λ| .

Where ρ(A) denotes the resolvent set of A.

Then operator B := −(−A)
1
2 generates an analytic semigroup (see [1]) which makes possible to find a representation of the solu-

tion. The analysis of this representation allows us to find necessary and sufficient conditions on the data for existence, uniqueness
and regularity.
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Abstract:

Iterative techniques have been used in various computational problems since the antics. As a continuation of Archimedes iterative
method for finding the constant of a circle, today known as π, in the 19th century analytic procedures were formalized and the
Pfaff-Schwab-Borchardt iterative algorithm has been studied. This algorithm can be generalized on two bivariate means M and N .
By a bivariate mean we consider symmetrical function M : R+ ×R+ → R+ such that

min(x, y) ≤M(x, y) ≤ max(x, y). (20)

Then, starting with M0 = x, N0 = y, we define an iterative algorithm:

Mn+1 =M(Mn, Nn), Nn+1 = N(Mn+1, Nn), n ≥ 0. (21)

For the computation of the mean N the updated value of mean M is used in contrast to a value from the previous iteration which is
used in the known Gauss algorithm. If these two sequences converge to the same limit, we call it Archimedean compound and use
notation M ⊗a N(x, y) ([1, 2]).

The compounds in a general setting rarely have a closed explicit form and therefore it is useful to find another way of representing
these means. The asymptotic power series expansion of the mean M(s, t) is a series representation such that for each n′ ∈ N0

holds

M(x+ s, x+ t) = x

n′∑
n=0

cn(s, t)x
−n + o(x−n′+1), x→ ∞, (22)

where cn(s, t) are polynomials of the degree n in variables s and t.

In this paper we present a complete asymptotic expansion of the Archimedean compound of two symmetric homogeneous means
and derive recursive algorithms for coefficients in this expansion. We also show some examples and obtain explicit expansions for
the Archimedean compounds of the arithmetic, geometric and harmonic mean.
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Abstract:
It is now common to assume that many patients after getting an appropriate treatment, will never face again the same problem, or to
assume that a non-negligible proportion of people who have committed a crime, will never commit the same or other crime, during
their lives. Having said that, modelling time-to-event should not ignore the existence of such individuals/items (known as cured),
and this can be done by the theory of cure models; see, for example, the monographs by Maller and Zhou (1996, and Peng and Yu
(2021). Hence, a great flexibility is offered by statistical models performing well under the existence or not of a cured proportion.
In this talk we discuss some theoretical and practical aspects of such families, focusing to the parameter estimation. For illustrative
purposes, analysis of two real life data sets (on recidivism and cutaneous melanoma) is also presented.
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Abstract:
We study an inverse source problem with variable-exponent nonlinearities. Sufficient conditions on initial data for decay of
solutions when the integral overdetermination tends to zero as time goes to infinity in acceptable range of variable exponents[1],[2].
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Abstract:
A novel nonparametric clustering algorithm is proposed using the interpoint distances between the members of the data to reveal
the inherent clustering structure existing in the given set of data [1], where we apply the classical nonparametric univariate kernel
density estimation method [2] to the interpoint distances to estimate the density around a data member. Our clustering algorithm
is simple in its formation and easy to apply resulting in well-defined clusters. The algorithm starts with objective selection of the
initial cluster representative and always converges independently of this choice. The method finds the number of clusters itself
and can be used irrespective of the nature of underlying data by using an appropriate interpoint distance measure [3]. The cluster
analysis can be carried out in any dimensional space with viability to high-dimensional use. The distributions of the data or their
interpoint distances are not required to be known due to the design of our procedure, except the assumption that the interpoint
distances possess a density function. Data study shows its effectiveness and superiority over the widely used clustering algorithms.
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Abstract:
In this talk, we discuss the controllability problem for a one-dimensional degenerate and singular wave equation in cylindrical and
non-cylindrical domains. Exact controllability is proved in the range of both subcritical and critical potentials and for sufficiently
large time, through a boundary controller acting away from the degenerate/singular point. By duality argument, we reduce the
problem to an observability estimate for the corresponding adjoint system, which is proved by means of the multiplier method and
some Hardy-type inequalities.
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Abstract:
This paper is based on [1],[2],[3] and devoted to study the existence and uniqueness of solution for Riesz fractional differential
equation, using Krasnoselskii’s fixed point theorem. We transform the problem considered to the singular integral equation and by
using the compactness property of the Riemann Liouville fractional integral operator on Lebesgue space that we modify to prove
the existence and uniqueness of solution for the problem considered.
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Abstract:
In the present talk, we will focus our attention on some quantitative estimates for the nonlinear multivariate sampling Kantorovich
operators. A wide literature can be found in [6, 1, 7, 5, 2].
In [4], we establish such estimates in a nonuniform setting with respect to the modulus of smoothness in Orlicz spaces Lφ(Rn)
defined in terms of the modular functional. As a consequence, the qualitative order of convergence can be obtained in the case of
functions belonging to suitable Lipschitz classes. In the particular instance of Lp-spaces, 1 ≤ p < +∞, using a direct approach,
we obtain a sharper estimate than that one achieved in the general case.
Particular cases of the nonlinear multivariate sampling Kantorovich series based on Fejèr’s kernel and B-spline kernels are also
shown in detail.

References
[1] Bardaro C., Musielak J. and Vinti G., (2003): Nonlinear integral operators and applications, Sampling Theory in Signal and

Image Processing, de Gruyter Series in Nonlinear Analysis and Applications, 9, Walter de Gruyter and Co., Berlin.

[2] Çetin N., Costarelli D. and Vinti G., (2021), Quantitative estimates for nonlinear sampling Kantorovich operators, Results in
Mathematics, 76, (80).

[3] Çetin N., Costarelli D., Natale M. and Vinti G., (2022), Nonlinear multivariate sampling Kantorovich operators: quantitative
estimates in functional spaces, Dolomites Research Notes on Approximation.

[4] Costarelli D., Vinti G., (2013), Order of approximation for nonlinear sampling Kantorovich operators in Orlicz spaces„ Com-
mentationes Mathematicae, 53, (2), 271-292.

[5] Musielak J., (1991), Approximation by nonlinear singular integral operators in generalized Orlicz spaces, Commentationes
Math., 31, 79-88.

[6] Vinti G., Zampogni L., (2009), Approximation by means of nonlinear Kantorovich sampling type operators in Orlicz spaces,
Commentationes Math., Journal of Approximation Theory, 161, 511-528.

127



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Best Proximity Points of Proximal Interpolative Contractions

Muhammad Nazam1, Khalil Javedr2

1 Department of Mathematics, Allama Iqbal Open University, Islamabad, Pakistan
2 Department of Mathematics and Statistics, International Islamic University, Islamabad, Pakistan

muhammad.nazam@aiou.edu.pk

key-words: Best proximity point, proximal contraction, complete metric space.

Abstract:
The (fixed point) equation ℓ(r) = r is identical to W (r) = 0 where W (r) = ℓ(r) − r. As a result, the concrete solution of such
equations takes into account "fixed point theory." Any approximative solution is also worth examining and can be determined using
the best proximity point theory in circumstances where such a problem cannot be solved. Best proximity roughly translates to the
smallest value of d(r, ℓ(r)) if ℓ(r) is not equal to r. Best proximity theorems, interestingly, are a natural development of fixed
point theorems. When the mapping in question is a self-mapping, a best proximity point becomes a fixed point. The existence of
a best proximity point can be determined by analyzing different types of proximal contractions, the details can be seen in [1]. The
process of generalization of the existing notions has a vital role in any theory. Recently, two such generalizations have appeared in
fixed point theory. First; the notion of interpolation contractions that was introduced by Erdal Karapinar in his paper [2] published
in 2018, and the second notion was presented by Proinov in his paper [10] published in 2020.

Recently, Altun et al.[4], revisited all the interpolative contractions and defined interpolative proximal contractions. They presented
best proximity theorems on such contractions. The aim of this talk is to introduce (L,E) interpolative proximal contractions and
to establish best proximity point theorems for (L,E) interpolative proximal contractions, thereby extending Proinov contraction
principle [10] to the case of non-self mappings. The (L,E)-proximal interpolative contractions generalize interpolative proximal
contractions introduced in [4].
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Abstract:
The constrained mock-Chebyshev least squares interpolation is a univariate polynomial interpolation technique exploited to cut-
down the Runge phenomenon. It takes advantage of the optimality of the interpolation on the mock-Chebyshev nodes, i.e. the subset
of the uniform grid formed by nodes that mimic the behavior of Chebyshev–Lobatto nodes. The other nodes of the grid are not
discarded, rather they are used in a simultaneous regression to improve the accuracy of the approximation of the mock-Chebyshev
subset interpolant. In this work we use the constrained mock-Chebyshev least squares interpolation to obtain stable quadrature
formulas with high degree of exactness and accuracy from equispaced nodes. Numerical tests demonstrate the effectiveness of the
proposed method.
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Abstract:
In this paper, we study the null controllability of the Mullins equation with the control acting on the periodic boundary. Firstly,
using the duality relation between controllability and observability, we express the controllability condition in terms of the solution
of the backward adjoint system. After showing the existence and uniqueness of the solution of the adjoint system, we determine
the admissible initial data class since the system is not always controllable under these boundary conditions. Finally, using this
spectral analysis, we reduce the null controllability problem to the moment problem and solve the problem on this admissible
initial class.
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Abstract:
Two idempotents e and f of a ring R are called conjugate if f = u−1eu for some unit u ∈ U(R). Clearly, this relation is an
equivalence relation on the set idem(R) of idempotent elements of R [3]. Recall that an ideal I in a ring R is called idempotent
lifting if, whenever a ∈ R is an idempotent modulo I , then there exists an idempotent e ∈ R with e − a ∈ I [5]. As a part of a
recent study [4], Khurana et al. extended the usual lifting property of idempotents and introduced a new kind of lifting property for
ideals, that is, an ideal I of a ring R is said to be conjugate idempotent lifting if x and y are elements in R such that their images
in the factor ring R/I are conjugate idempotents, then there exist conjugate idempotents e, f ∈ R such that x − e, y − f ∈ I .
The purpose of this work [1] is to address this newly-appeared lifting property and investigate conjugate idempotent lifting ideals
of formal triangular matrix rings as a continuation of our previous article [2].
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Abstract:
Newton’s method is one of the iterative methods used to find the roots of the equation F (x) = 0. It is generally preferred because
it gives fast results and it is an iterative method [1, 2, 3]. Let’s x ∈ Rn and F : Rn → Rn. When Newton’s method is used to
solve the system of equations F(x) = 0, the inverse of the J(x) Jacobian matrix must be calculated. For this, there are studies in
the literature that include different methods. One of these studies is the Broyden method, in which Sherman-Morrison formulas are
used to calculate the matrix [6, 7]. Keskin (2005) and Keskin, Aydn (2007) gave the iterative dimension reduction method (IDDM)
for the solution of the algebraic linear equation system given by Ax = f [4, 5]. IDDM is an iterative method that divides the
system into two blocks, reducing the size of the system at each step and calculating the solution of given equation system. In this
study, a hybrid method similar to the Broyden method was obtained by using the iterative dimension reduction method (IDDM) for
the solution of the linear equation system encountered in the Newton method. A procedure was written for the obtained method
and numerical examples were given.
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Abstract:
The L1 version of generalized sampling operators was first introduced by Bardaro et al. [4]. While Kantarovich modification is
a method to approximate functions belonging to L1, the method to approximate functions belonging to Lp spaces is to consider
Durrmeyer modification of corresponding operators. Durrmeyer modification of the generalized sampling operators was first in-
troduced by Bardaro et al. [5]. In this talk, we first give the basic concepts of sampling type approach methods. Next, we give
well-definiteness of sampling Durrmeyer operators in weighted spaces of functions and we examine their pointwise and uniform
convergence and determine rate of convergence via weighted modulus of continuity. A quantitative Voronovskaja theorem is also
presented to obtain a rate of pointwise convergence and an upper estimate for this convergence.
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Abstract:
In this paper, we proved two generalizations of Jungck’s fixed point theorem for a pair of weakly compatible F -contraction
mappings in orthogonal metric spaces. With the new results presented in the article, we generalize and enrich methods presented
in the literature that we cite.
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Abstract:
Ultrametric spaces are a special type of metric space with strong triangle inequality. This strong triangle inequality shows some
interesting properties that ultrametric spaces have, like any triangle being isosceles. For this reason, ultrametric spaces are also
known as isosceles metric spaces. Many researchers have worked on various fixed point problems on ultrametric spaces. In 1998,
Priess-Crampe and Ribenboim [7] proved the common fixed point theorem for ultrametric spaces and they give an applications to
determine conditions for the existence of solutions of polynomial differential equations of any order, or even of systems of such
equations with fixed point theorems. Considering the spherically completeness of a given ultrametric space, Gajic [5] obtained a
fixed point theorem with uniqueness for the mappings having the property:

d(T ς, T η) < max {d(ς, η), d(ς, T ς), d(η, T η)} for all ς, η ∈ X, ς ̸= η.

Then, many authors extend this result using different type contraction. (see [1, 2, 4, 6]) The aim of this talk to obtain a fixed point
theorem using integral type multivalued maps on a spherically complete ultrametric space and give some corollaries and example.
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Abstract:
Let F be a free nilpotent Leibniz algebra of finite rank over the field K of characteristic 0. In this study, a result about fixed points
of a finite group of automorphisms of F is applied to fixed points for a single automorphism. And it is obtained the fixed point sets
of some automorphisms of F .
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Abstract:
In this presentation, we express a new modulus of continuity for locally integrable function spaces. Later, we acquire a quantitative
type theorem for the rate of convergence of convolution type integral operators and iterates of them. Furthermore, we introduce their
global smoothness preservation property with the inclusion of the mentioned modulus of continuity. In the final part, applications
of the previously mentioned results will be given.
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Abstract:
In this talk, I will present a new cure rate model that uses the support vector machine to model the incidence part [1]. The proposed
model inherits the features of the SVM and provides flexibility in capturing non-linearity in the data. Furthermore, the new model
has the potential to incorporate high-dimensional covariates. For the estimation of model parameters, I will discuss the steps of an
expectation maximization algorithm where I will make use of the sequential minimal optimization technique together with the Platt
scaling method [2]. Next, I will present the results of a detailed simulation study and show that the proposed model outperforms
the existing logistic regression-based cure rate model as well as the spline regression-based cure rate model, noting that the spline-
based models can also capture complex patterns in the data [3]. This is specifically when the true boundary separating the cured
and uncured subjects is non-linear. I will also show that the proposed model’s ability to capture complex classification boundaries
can improve the estimation results related to the latency part. Finally, I will analyze a data from leukemia cancer study and show
that the proposed model results in improved predictive accuracy.
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Abstract:
Estimation of lifetime of highly reliable products is a challenging problem. Despite those products are hardly failed, their per-
formance is subjected to degradation. Using stochastic processes, this degradation data can be used to obtain important lifetime
information such as the first-passage (failure) time distribution and the mean-time-to-failure. Lévy process is a commonly used
stochastic process to model the degradation and it can be applied when degradation measurements are linearly related to time
throughout the lifetime of the product. However, the degradation data may not be linearly related to time in practice. In this study,
trend-renewal-process-type models are considered for degradation modeling where a trend function is applied to transform the
degradation data from which the Lévy process approach can be used. Several parametric and semiparametric models are proposed
to estimate the first-passage time distribution and mean-time-to-failure for degradation data when degradation data are not linearly
related to time. A Monte Carlo simulation study is used to demonstrate the performance of the proposed methods. Numerical
examples of lithium-ion battery degradation data from two experiments are applied to illustrate the proposed methodologies.
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Abstract:
The Durrmeyer-sampling type operators [6] (DSO) have been introduced as a further generalization of the well-known Generalized
[5] and Kantorovich-sampling operators [1].
In [2], a unifying theory on the convergence for DSO has been established in the general setting of Orlicz spaces, including some
quantitative estimates on the order within the classical frame of uniformly continuous and bounded functions, by using the modulus
of continuity.
In the present talk, we will also show some recent results on the order of approximation for DSO in the general setting of Orlicz
spaces, based on quantitative estimates via the modulus of smoothness, defined by the modular functional [4]. We remark that
working in this framework leads to a general theory that covers several functional spaces, such as Lp-spaces, Zygmund spaces and
exponential spaces. In particular, we have deeply investigated the above problem in the remarkable case of Lp-spaces, by using
a direct approach, providing a quantitative estimate that turns out to be sharper than the general one, thanks to the well-known
properties of the usual Lp-modulus of smoothness.
Finally, also the qualitative versions of the above estimates will be discussed, considering functions belonging to suitable Lipschitz
classes.
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Abstract:
Let R be a ring of characteristic different from 2 with extended centroid C, n ≥ 1 a fixed positive integer, L a non-central Lie ideal
of R, F : R → R a non-zero b-generalized derivation of R. We prove the following results:

1. If R is prime and
(
F (x)x

)n

∈ C for all x ∈ L, then R ⊆M2(K), the 2× 2 matrix ring over a field K.

2. If R is semiprime and
(
F (x)x

)n

∈ C for all x ∈ R, then R contains a non-zero central ideal. In particular, if R is

prime, then it is commutative.
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Abstract:
Given a finite simple undirected graph G there is a simplicial complex Ind(G), called the independence complex, whose faces
correspond to the independent sets of G. This is a well studied concept because it provides a fertile ground for interactions between
commutative algebra, graph theory and algebraic topology. In this article we consider a generalization of independence complex.
Given r ≥ 1, a subset of the vertex set is called r-independent if the connected components of the induced subgraph have cardinality
at most r. The collection of all r-independent subsets of G form a simplicial complex called the r-independence complex and is
denoted by Indr(G).

It is known that whenG is a chordal graph the complex Indr(G) has the homotopy type of a wedge of spheres. Hence it is natural to
ask which of these complexes are shellable or even vertex decomposable. We prove, using Woodroofe’s chordal hypergraph notion,
that these complexes are always shellable when the underlying chordal graph is a tree. Using the notion of vertex splittable ideals
we show that for caterpillar graphs the associated r-independence complex is vertex decomposable for all values of r. Further,
for any r ≥ 2 we construct chordal graphs on 2r + 2 vertices such that their r-independence complexes are not sequentially
Cohen-Macaulay.
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Abstract:
In this talk, we propose a new estimation methodology based on a projected non-linear conjugate gradient (PNCG) algorithm with
an efficient line search technique. We develop a general PNCG algorithm for a survival model incorporating a proportion cure
under a competing risks setup, where the initial number of competing risks are exposed to elimination after an initial treatment
(known as destruction). Traditionally, expectation maximization (EM) algorithm has been widely used for such a model to estimate
the model parameters. Using an extensive Monte Carlo simulation study, we compare the performance of our proposed PNCG with
that of the EM algorithm, and show the advantages of our proposed method. We also demonstrate the robustness and efficiency of
our proposed algorithm over other optimization algorithms (including other conjugate gradient type methods) readily available as
R software packages. Finally, we apply our proposed algorithm to analyze a well-known melanoma data. This is a joint work with
Suvra Pal.
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Abstract:
Recently, various methods have been developed to estimate the sample mean and standard deviation when only the sample size,
and other selected sample summaries are reported. In this paper, we provide a unified approach to optimal estimation that can be
easily adopted when only some summary statistics are reported. We show that the proposed estimators have the lowest variance
among linear unbiased estimators. We also show that in the most commonly reported cases, i.e., when only a three-number or five-
number summary is reported, the newly proposed estimators match the previously developed estimators. Finally, we demonstrate
the performance of the estimators numerically.
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Abstract:
The purpose of this communication is to review some nonstandard inequalities and asymptotics obtained by the author in recent
years and to explain the line of thought that led to them.

Consider the power means Mk,p(x1, . . . , xk) = [(xp1 + · · · + xpk)/k]
1/p. The Shapiro-Diananda cyclic sums are the functions of

n nonnegative variables

Sn,k,p(x1, . . . , xn) =

n∑
j=1

xj/Mk,p(xj+1, . . . , xj+k), (23)

assuming addition of indices modulo n. Many math-inclined high-school students know the inequality x1/(x2 + x3) + x2/(x3 +
x1) + x3/(x1 + x2) ≥ 3/2. In 1954, H.S. Shapiro’s proposed to prove that C2,1 = 1 is the best constant in the inequality
n−1Sn,2,1(x) ≥ C2,1 ∀n. This conjecture was soon refuted and the value C2,1 ≈ 0.989 was determined by V.G. Drinfeld in 1971.
Drinfeld’s method allows one to treat sums Sn,2,p similarly, but no rigorously justified algorithm is known for computing the best
constants Ck,p in the inequality Sn,k,p(x) ≥ Ck,pn — not even for k = 3 and p = 1.

In [1] the bounds k(21/k − 1) ≤ Ck,1 ≤ γk are proved, where γk is the root of a certain transcendental equation; γ2 is Drinfeld’s
constant. There exists limk→∞ Ck,1, it is contained in [ln 2, γ∞ ≈ 0.93].

Since the constants Ck,1 are bounded away from 0 and ∞, one is tempted to let k in the right-hand side of (23) vary with j and to
minimize over all possible choices of kj’s: introduce

Sn,∗,p(x1, . . . , xn) = min
k1,...,kn∈N

n∑
j=1

xj/Mkj ,p(xj+1, . . . , xj+kj ).

But now the best lower bound for Sn,∗,1 is no longer linear in n. The precise asymptotics is found in [5]: infx Sn,∗,1(x) =
e lnn− C +O(1/ lnn), where C ≈ 0.705.

The problem to determine the g.l.b. of Sn,k,p(x) is easy in the limit cases p = ±∞. In [4] we propose a way to restore a level of
nontriviality of the problem: consider “graphic” sums as a generalization of cyclic sums. Let Γ be a directed graph, V be the set of
its vertices, and Γ+(v) denote the out-neighborhood of a vertex v ∈ V . Let x be a vector with components labeled by v ∈ V . We
define the “min-sums”

S∧(x|Γ) =
n∑

v∈V

xv/ min
v′∈Γ+(v)

xv′ .

For all strongly connected digraphs on n vertices the inequality S∧(x|Γ) ≥ C∧(n) holds. The best constant has the asymptotics
C∧(n) = e lnn + O(1/ lnn). Our proof depends on the study of a class of optimization problems generalizing the inequality
between the arithmetic and geometric means [2]. Also in that class we find a previously studied asymptotical problem involving
certain “quasi-cyclic” rational sums [3].
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Abstract:
Let S be a 4-generated pseudo symmetric semigroup generated by the positive integers {n1, n2, n3, n4} where
gcd(n1, n2, n3, n4) = 1. k being a field, let k[S] be the corresponding semigroup ring and IS be the defining ideal of S. Tangent
cone of S is k[S]/IS∗ where IS =< f∗|f ∈ IS >. We compute the betti sequence of the tangent cone of S. Looking for the
answer of the question “Are there pseudo symmetric semigroups with Cohen-Macaulay tangent cones that are not homogeneous
but of homogeneous type?”, for 4 generated Pseudo-symmetric numerical semigroups having Cohen-Macaulay tangent cone, we
show that being homogeneous and of homogeneous type are the same.
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[1] V. Barucci, R. Fröberg and M. Şahin(2014) On free resolutions of some semigroup rings J. Pure Appl. Algebra 218(2014), no.

6,1107-1116.

[2] D. Buchsbaum, D. Eisenbud(1973) What makes a complex exact? J. Algebra 25 (1973), 259–268.

[3] Eto K. (2017) Almost Gorenstein monomial curves in affine four space. Journal of Algebra 2017; 488: 362-387.

[4] G.-M. Greuel, G. Pfister, and H. Schönemann (2001) SINGULAR 2.0. A Computer Algebra System for Polynomial Computa-
tions. Centre for Computer Algebra, University of Kaiserslautern (2001). http://www.singular.uni-kl.de.

[5] Jafari, R., Zarzuela Armengou, S. (2018) Homogeneous numerical semigroups Semigroup Forum 97, 278306 (2018).
https://doi.org/10.1007/s00233-018-9941-6

[6] J. Komeda (1982) On the existence of Weierstrass points with a certain semigroup Tsukuba J. Math. 6 (1982), no. 2, 237-270.
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Abstract:
In this study, a new unit distribution, the Modified Unit Exponential distribution, is proposed. Some distributional features of
the new distribution such as life function, hazard function, quantile function were obtained. Maximum likelihood, Least Squares,
Weighted Least Squares, Anderson-Darling and Cramer-von Mises methods were used for parameter estimation. In the simula-
tion study, the mean squares error of the parameter estimates were calculated. In addition, the new Modified Unit Exponential
distribution obtained by applying real data is compared to other distributions.
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Abstract:
When the interpolative type contractions in the literature are examined, it is seen that the fixed points of such mappings are obtained
by Picard iteration (see [2],[3],[6],[7],[5]). Our aim in this paper is to show that the fixed points of these contractions classes can
be found by means of different iterations. It is already known that convex structure is needed for different iteration schemes. So, in
this work, we firstly give the definition of the convex b-metric space and we introduce Mannis iteration scheme in such space. We
also prove some fixed point theorems for two types of interpolative contraction mapping using Mannis iteration scheme in convex
b-metric spaces. For this, the fixed points of these contractions classes are obtained via Mann iteration [9],[10] by taking convex
metric space instead of metric space. Now we will give some definitions that we will use in our results, respectively.
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Abstract:
An omitted value of a transcendental meromorphic function f is called a Baker omitted value, in short bov if there is a disk D
centered at the bov such that each component of the boundary of f−1(D) is bounded. Assuming that the bov is in the Fatou set
of f , this article investigates the dynamics of the function. Firstly, the connectivity of all the Fatou components are determined. If
U is the Fatou component containing the bov then it is proved that a Fatou component U ′ is infinitely connected if and only if it
lands on U , i.e. fk(U ′) ⊂ U for some k ≥ 1. Every other Fatou component is either simply connected or lands on a Herman ring.
It is proved that the Fatou component containing the bov is completely invariant whenever it is forward invariant. Further, if the
invariant Fatou component is an attracting domain and compactly contains all the critical values of the function then the Julia set
is totally disconnected. Baker domains are shown to be non-existent whenever the bov is in the Fatou set. It is also proved that, if
there is a 2-periodic Baker domain (these are not ruled out when the bov is in the Julia set), or a 2-periodic attracting or parabolic
domain containing the bov then the function has no Herman ring.
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Abstract:
Differential inclusions of subdifferential type have been considered in the scientific literature by many authors. Most of them
includes as particular cases sweeping processes. They are found in evolution variational inequalities and in optimal control theory,
with further related research and applications. We are motivated, in the current work, by the recent papers [1], [2], dealing with
second-order differential inclusions governed by the subdifferential operators. We aim to provide a new contribution on this topic.
We will proceed in our development by a fixed point approach to state the existence result. Then, we will use it to deduce an
appropriate application.
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Abstract:
In this article we would like to present the proof of a theorem ([7], Theo.4), which includes a special mapping. In this paper the
theorem will be proved. The authors described the extended fuzzy metrics, took this new fuzzy space in great detail and looked at
it differently in the study. Especially the contraction mapping in this space, the point “t=0" comes to the fore. While making the
proof, we also emphasized the “t=0" point and drew attention to it.
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Abstract:
In this study, we discussed statistical inference on Poisson regression with log-normal unobserved heterogeneity. The likelihood
ratio and bootstrap confidence intervals are discussed and a simulation study is performed to compare these intervals. A numerical
example is also provided to illustrate the discussed procedures.
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Karadeniz Technical University, Trabzon, Turkey

m.erolsertbas@gmail.com

key-words: Degenerate conformable differential operator, minimal and maximal operators, normal operator, extension, spectrum.

Abstract:
In this work, it is established all normal extensions domains structure on the weighed Hilbert space L2

α(H, (0, 1)) for a formally
normal minimal operators class defined by a degenerate conformable α-order differential-operator

(Bu)(α)(t) +Au(t), α, t ∈ (0, 1),

where a positive selfadjoint B : H → H has a closed range, KerB is nontrivial subspace and A : H → H is a selfadjoint
operator. In addition, it is given the analysis of the spectrum set for any normal extensions.
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Abstract:
Reinsurance is the transfer of some of the risks of a ceding insurance company to another insurance company. There are various
types of reinsurance, both proportional and non-proportional, between ceding and reinsurance companies. Determining which
of these reinsurance types will be more effective in reducing the probability of a company’s ruin is a rather complex problem.
In particular, according to different types of distributions such as symmetrical, skewed left, skewed right in terms of claim size
distribution, determining which reinsurance agreement will be more beneficial for the company in terms of the probability of ruin is
a more complex problem. Solving such complex problems with simulation is much more practical than solving them theoretically.
In this study, considering different types of claims and reinsurance agreements, the probability of ruin of companies has been tried
to be obtained by simulation and it has been tried to determine which reinsurance agreement is more suitable for which type of
claim size.
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Abstract:
Let A denote the family of all functions f that are analytic in the unit disk D := {z ∈ C : |z| < 1} and normalized so that
f(0) = 0, f ′(0) = 1. Clearly, a function f ∈ A has the Taylor series expansion of the form f(z) = z +

∑∞
n=2 anz

n. Denote
by S the family consisting of functions f ∈ A that are univalent in D. In this talk, I will discuss the properties of the class S
like: coefficient bounds, Growth & Distortion theorems. Also, I will discuss geometric subclasses of S like: starlike, convex and
close-to-convex with their properties.

This talk is based on the books [1, 2, 4].
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Abstract:
After studying a number of investigations in the approximation theory on (p, q)-calculus, this paper is a study on (p, q)-
Szász-Mirakyan-Beta operators and their approximation properties in weighted space. We construct the operators and derive some
lemmas as the auxiliary results. We establish a Voronovskya type asymptotic formula and also present some direct results using
modulus of continuity.

For x ∈ [0,∞) and for 0 < q < p ≤ 1, we present (p, q) Szász-Mirakyan-Beta operators using (p, q)-Beta function of second
kind as

Tn,p,q(f ;x) =
∞∑

m=1

smn,p,q
1

Bp,q(m,n+ 1)

∞∫
0

tm−1

(1⊕ pt)m+n+1
p,q

f(p2qmt)dp,qt+
f(0)

ep,q([n]p,qx)
. (24)
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Abstract:
One-shot devices are products that will be destroyed immediately after use. Hence, only such products’ binary status, success or
failure, can be observed instead of its lifetime. To avoid misspecification in lifetime distributions of the components, we proposed
a proportional hazards model for analyzing the relationship between the lifetime of the components and the stress level. This
study tests the one-shot devices under constant stress accelerated life-test. A link function relating to stress levels and lifetime
is then applied to extrapolate the lifetimes of units from accelerated conditions to normal operating conditions. Most of the
one-shot devices consist of more than one component. Malfunctioning any one of the components will result in the device’s
failure. The failed devices are inspected to identify the specific cause of failure. We will analyze the competing risks model with
the proportional hazard and other semi-parametric assumptions.
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Abstract:
Spacings play an important role in many research areas such as goodness-of-fit tests, reliability analysis, survival analysis and
inferential methods. A lot of practical problems and applications are associated with spacings; see, for example, [1] and [2]. In the
present work, we discuss some asymptotic properties of spacings.

Let X1, X2, . . . , Xn be independent and identically distributed random variables with continuous unbounded cumulative distribu-
tion F . Let X1,n ≤ X2,n ≤ . . . ≤ Xn,n be the corresponding order statistics and Si,n = Xi+1,n −Xi,n (i = 1, . . . , n − 1) be
the spacings based on these order statistics.

For analyzing the asymptotic behavior of lower and upper spacings, let us make use of "thickness“ of right and left distribution
tails. For s > 0, let us consider the limits

lim
x→∞

1− F (s+ x)

1− F (x)
= β(s), (25)

lim
x→−∞

F (x− s)

F (x)
= γ(s). (26)

The limits in (25) and (26) were previously used for analyzing the numbers of observations registered near order statistics; see, for
example, [2]. We use here the limits in (25) and (26) for producing asymptotic results for lower and upper spacings. In particular,
the following statement holds true.

Proposition 0.1 (1) Let the limit in (25) exist for all s > 0. Then

P (Sn−k,n > s) → βk(s) (k ≥ 1, n→ ∞).

(2) Let the limit in (26) exist for all s > 0. Then

P (Sk,n > s) → γk(s) (k ≥ 1, n→ ∞).

Other asymptotic properties of spacings will be presented in my talk.
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Abstract:
If we consider for example the profits and losses of a portfolio of foreign shares or bonds, it is often not easy to determine the
impact of the different risk factors, such as interest rates, credit spreads or foreign exchange rates. Therefore the decomposition of
a nonlinear output is a common challenge. For example it is not trivial to decompose the profits and losses of a foreign stock into
stock price movements and the change in the exchange rate. There are several decomposition methods in literature. A desirable
property of a decomposition is additivity. Let f(X) descripe the output, e.g. profits and losses, depending on the risk factors
X = (X1, . . . , Xd). Then additivity means that the contributions Di of the risk factors Xi to f(X) add up to the output f(X),
i.e. f(X) = D1 + ... + Dd. Additivity makes the decomposition easy to interpret. The current practice is to use sequential
updating (SU) methods, see [4] and [3], where one risk factor is updated after the other. SU decompositions are additive, but the
main disadvantage of those methods is that the decomposition is not symmetric, which means that it depends on the order of the
risk factors. A possible solution of this problem is to build the average of the decompositions for all possible update orders, see [2].

[1] propose to increase the number of updating steps to infinity. Under some conditions they obtain a symmetric decomposition. In
this paper we investigate the ISU (infinitesimal sequential updating) decomposition by [1] in the case that the output is described
by a twice differentiable function f and offer a proof of convergence of the SU decomposition. We will see that in this case the
ISU decomposition is not symmetric, which is why we also investigate the average ISU decomposition. In practice we have to
calculate d! ISU decompositions to obtain the average decomposition. We show that it is sufficient to compute only d(d+1)

2
ISU

decompositions if X has continuous paths.

In a third part we illustrate the average ISU decomposition by some applications, where the output can be described by a twice
differentiable function. Furthermore we examine numerically the question, how large the number of updating steps must be to
obtain an appropriate approximation of the ISU decomposition.
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Abstract:
In this study, it is investigated some properties of matrix families L(A1, A2) and C(A1, A2) which consist of linear and convex
combinations of matrices A ∈ HN = {A ∈MN (C) | Re(λi (A)) < 0} and B ∈ MN (C), respectively. In the literature, a
necessary and sufficient condition for matrix A to be Hurwitz stable is that the Lyapunov matrix equation A∗F + FA + I = 0
must have a matrix F = F ∗ > 0, according to Lyapunov’s theorem. Moreover, the parameter κ which indicates the quality of
Hurwitz stability of the matrices, is defined as κ(A) = 2∥A∥∥F∥ ≤ 1. If the condition κ(A) < ∞ is provided then A is Hurwitz
stable matrix, on the other hand it is not Hurwitz stable then shown with ”κ(A) = ∞” [3, 4]. κ∗(> 1) parameter specified by
users, if κ(A) ≤ κ∗ then the matrix A is κ∗−Hurwitz stable matrix [1, 2, 5]. The sensitivity of Hurwitz stable matrices are
determined by the continuity theorems. In this study, the matrix families L(A1, A2) and C(A1, A2) were given [7]. Using the
continuity theorems in [6], a necessary condition (i.e. the intervals) for Hurwitz stability (κ∗−Hurwitz stability) of matrix families
was given. These intervals guarantees the Hurwitz stability (κ∗−Hurwitz stability) of the matrix families. After all some properties
about these families were introduced.
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Abstract:
Among sampling-type operators, the Sampling Kantorovich operator represents a useful tool for dealing with discontinuous
functions [2]. Its muldimensional version has been implemented and allows not only to reconstruct, but also to enhance the
resolution of images, as it acts boths as a low-pass filter and as a magnifier, increasing spatial resolution of images [4]. Indeed,
Sampling Kantorovich algorithm has been used, with satisfactory results, to both biomedical and engineering fields [1, 3].
The talk is focused on some recent results, which consist in the use of different algorithms, including Sampling Kantorovich
algorithm, to process magnetic resonance images for the identification of biomarkers for Alzheimer’s disease. The quality of
reconstruction is evalueted, comparing the volumetric values of the images processed with the various algorithms, with the ground
truth values, considered as reference. Moreover, the stereological Cavalieri\Point counting technique is used to infer volumetric
data, starting from the knowledge of the planar sections.
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Abstract:
This talk aims to study the convergence properties of the bivariate generalized sampling series in weighted spaces of functions. We
present pointwise convergence of the series at continuity points of target functions and uniform convergence for weighted uniformly
continuous functions. By using bivariate weighted modulus of continuity a rate of convergence for the series is also presented and
for differentiable functions a Voronovskaja theorem is obtained as well.
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Abstract:
Randomization tests (R-test) are often advocated as an alternative data analysis method when assumptions of most commonly used
statistical techniques (such as analysis of variance, regression analysis, t-test, and analysis of covariance etc.) are violated. In this
work, the robustness in terms of empirical type I error and power (sensitivity) of R-test was evaluated and compared with that
of F-test in the analysis of a single factor repeated measures design; when the data are normal, and non-normal with or without
outliers under varied sample sizes and number of treatments. The Monte Carlo approach was used in the simulation study. The
results showed that when the data are normal, the R-test was approximately as sensitive and robust as the F-test, while it was
more sensitive than the F-test when data had skewed distributions. The R-test was more sensitive and robust than the F-test in the
presence of an outlier.
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Abstract:
The concept of Gröbner bases, which Buchberger introduced in his Ph.D. dissertation in 1965 [3], plays an important role in the
development of computational algebraic geometry and computer algebra systems. A serious drawback of Gröbner bases, however,
is the fact that they are based on monomial orderings. In 1914, Macaulay in [1] introduced the concept of H-bases which is
independent of monomial orderings and is merely tied to the maximal degree (homogeneous part) of a polynomial, the so-called
leading form. Since H-bases rely only on the total degree and homogeneous components, symbolic algorithms to construct H-bases
without using any monomial ordering were introduced in [2],[5] and [4]. These algorithms are direct generalizations of Buchbergers
algorithm and rely on a reduction algorithm which is a generalization of Euclidean division with remainder to the multivariate case.
These generalized reductions lead to a characterization of H-bases which is based on reducing a generating set of the syzygy module
of leading forms. Therefore, determining a basis for the module of syzygies of finitely many homogeneous forms becomes a crucial
part of the construction of the H-bases.

The main objective of this study is to present an improved algorithm to compute bases for the module of syzygies and H-bases by
relying on techniques from linear algebra. The key component of our approach is to generate an augmented homogeneous matrix of
coefficient vectors of leading forms of polynomials so that the remainder of the generalized division algorithm as well as syzygies
of a certain degree can be read from the row reduced echelon form of this matrix. In this way, unlike the known methods, instead
of applying similar linear algebraic methods over and over again, many results are obtained with a single row reduction operation.
Another innovation we have brought to existing methods is the formula we propose to determine the upper limit at which the
algorithm will terminate. In this way, our algorithm will reach the result with less processing.
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Abstract:
In this paper we will construct a generalization of Bernstein operators using Kantorovich’s method. In this sense we will use
a general derivative operator denoted by D∗ and its corresponding anti-derivative operator I∗, having the property D∗ ◦ I∗ =
I∗ ◦D∗ = Id. We will prove that the convergence on all integrable functions on [0, 1] holds even though the operators constructed
this way are not positive. A Kantorovich modification of Szasz-Mirakyan operators will be studied as well, using another approach
for the proof of convergence on C[0,∞).
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Abstract:
Convolution operations are very important in mathematical community.

P. Lax, B. Nyman, V. Gurarii and others [1] considered the equation
0∫

−∞

f(u+ τ)g(u)du = 0, τ ≤ 0, g ∈ L2(−∞; 0) (27)

where unknown function f belongs to L2(−∞; 0). This equation is the detection model with test signals g for an unknown signal
(filter) f .

Let Hp(C+), 1 ≤ p < +∞, be the Hardy space of analitic in the half-plane C+ = {z : Rez > 0} functions f , for which

||f ||p = sup
x>0

{
+∞∫
−∞

|f(x+ iy)|pdy

}
< +∞.

Each function ψ ∈ Hp(C+), 1 ≤ p < +∞, has nontangential boundary values almost everywhere on the imaginary axis
iR = ∂C+. These values we also define by ψ and ψ ∈ Lp(iR)

Let us define the function Φ(iy) = F (iy)G(iy) almost everywhere on iC, where F (iy) and G(iy) are nontangential boundary
values of the functions F and G. The following solvability criterion is the fundamental fact for the analysis of equation (27).

Theorem 1.f ∈ L2(−∞; 0) is a solution of equation (27) if and only if there exists a function P ∈ H1(C+) such that
nontangential boundary values of P equal to Φ almost everywhere on iR.

Let Ep[Dσ] and Ep[D∗
σ], 1 ≤ p < +∞, σ > 0, be the spaces of analitic functions respectively in the domains

Dσ = {z : |Imz| < σ,Rez < 0} and D∗
σ = C\Dσ , for which ∥f∥ := sup

{∫
µ

|f(z)|p|dz|

}1/p

< +∞, where supre-

mum is taken over all segments µ, that are contained in Dσ and D∗
σ respectively.

The following generalization of equation (27)

∫
∂Dσ

f(w + τ)g(w)dw = 0, τ ≤ 0, g ∈ E2[D∗
σ] (28)

is considered, where an unknown function f belongs to E2[Dσ].

Let Φj(it) = Fj(it)G(it), j ∈ 1; 3, t ∈ R. Our main result is the following theorem, where Fj and G are the characteristic
functions.

Theorem 2. A function f ∈ E2[Dσ] is a solution of equation (28) if and only if there exists a function P1, P1e
−iσz ∈ H1

σ(C+),
such that nontangential boundary values of P1 are equal to Φ1(it), t ∈ R, almost everywhere on the imaginary axis.
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Abstract:

Let Pσ be a class of holomorphic functions f in the domain C+ \ (−∞; 0) with cut along the negative real axis, for which

sup
|φ|<π

{∫ +∞

0

∣∣∣f1(reiφ)∣∣∣p e−σ
√

rp|sin φ
2 |dr

}1/p

< +∞.

Space Hp
σ(C+), σ ≥ 0, 1 ≤ p < +∞, is the space of analytic functions in the half-plane C+ = {z : Rez > 0} for which

||f || := sup
−π

2
<φ<π

2


+∞∫
0

|f(reiφ)|pe−prσ| sinφ|dr


1/p

< +∞.

Theorem 1. Function f belongs to H1
σ(C+) if and only if function

f1(z) =
f(

√
z)

p
√
z

belongs to Pσ.

Functions f ∈ Hp
σ(C+) have almost everywhere on iR the boundary nontangential values, which we denote by f(it) and

f(it)e−σ|t| ∈ Lp(R).

Theorem 2. Let f ∈ Hp
σ(C+) and f(it) = −f(−it) almost everywhere on R. Then the operator K : z → f(z)

p√z
maps f to the

entire function.
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Abstract:
Vehicle sharing is an immense issue in the world from the point of view of environmental protection, traffic management, and
economics. Our study deals with the construction of a closed queueing network with a finite number of nodes and vehicles that
provide the service to the riders. The customers’ average arrival and service rate are provisioned to be heterogeneous on a first-
come-first-served basis. Arrivals of the customers in the nodes are taken to be Poisson and the customer’s service in exponential
fashion. With the help of the transition diagram under study, finite equations have been set up, which have been solved explicitly
to obtain the probability of individual state conditions of vehicles. Moreover, the performance of the network’s product form is
obtained by using the Gorden and Newell theorem of closed queueing networks. Some numerical results with the help of MATLAB
software have also been computed to show the validity and the applicability of the model under study.
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Abstract:
This paper investigates the use of quaternions in studying space curves and surfaces in affine 3-space. First, we generate a large
variety of rational space curves and rational surfaces via quaternion multiplication by taking advantage the fact that quaternions
represent space rotations. Then, we prove that the curvature and the torsion of a space curve can be computed by a quaternion
function that is associated to this space curve. Finally, we show that the Gaussian and the mean curvature of a surface can also be
computed by a quaternion function that is associated to this surface.
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Abstract:
In this presentation clinical data of an anti-tuberculosis treatment for both pulmonary and extrapulmonary patients is analyzed.
Statistical analysis is performed to compare the baseline data and the data of treatment response in different stages of the treatment.
The analysis result is used to quantitatively determine if there is significant progress during the treatment. Based on the data
analysis, conclusions are drawn about the effectiveness of the treatment, and possible modifications of the treatment are discussed.
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Abstract:
There are many classical results relating inequalities for linear operators and factorizations. Probably, the ones that have found more
applications are the nowadays called Maurey-Rosenthal theorems, and the associated inequalities for obtaining strong factorizations
through Lp-spaces are the ones coming from p-convexity and p-concavity requirements for the operators of the spaces involved
(see [1, 2, 3]).

In this talk we study the Lipschitz version of Maurey-Rosenthal theorems.
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Abstract:
Inverse limits ( also called projective limits [2,3]) are introduced and studied for some categories [1] of dicompact texture spaces,
that is the ditopological spaces which are compact in the textural sense as a natural counterpart of classical compactness. By
applying the classical approaches to texture theory [4], it is asked in the full subcategory of ifPDiCompT2 consisting of dicompact
Bi-Hausdorff texture spaces that whether the objects of ifPDiCompT2 are characterized as a Hausdorff reflection of finite T0
spaces or not.
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Abstract:
The study of Korovkin-type theory is an area of active research, and it deals with approximation of continuous functions gives
conditions in order to decide whether a sequence of positive linear operators converges to the identity operator [3]. The convergence
is guaranteed on the whole space via test functions in these theorems. Recently, by relaxing the positivity condition on linear
operators, various approximation theorems have been gotten [1, 2]. Also, Ünver and Orhan [5] have more recently introduced
an interesting statistical type convergence named P−statistical convergence and they have proved Korovkin type theorem via this
convergence method. In the present work, we study and prove Korovkin-type approximation theorems for linear operators defined
on derivatives of functions by means of A−summation process via statistical convergence with respect to power series method
(P−statistical convergence). The main aim of using summability theory has been to make a non-convergent sequence convergent.
Hence, if the classical or statistical convergence method does not work, then it would be beneficial to use the summability theory
[4]. Then, we give an example that our theorem is stronger and we study the rate of convergence of these operators. Finally, we
summarize our results and we show the importance of the study.

References
[1] Delgado F.J.M., Gonzáles V.R., Morales D.C., (1998), Qualitative Korovkin type results on conservative approximation, J.

Approx. Theory, vol. 94, pp. 144–159

[2] Duman O. and Anastassiou G.A., (2016), Towards Intelligent Modeling: Statistical Approximation Theory, Intelligent Systems
Reference Library, vol. 14, pp. 117-129

[3] Korovkin P.P., (1960): Linear Operators and The Theory of Approximation, India, Delhi

[4] Nishishiraho T., (1983), Convergence of positive linear approximation processes, Tôhoku Math. J., vol. 35, pp. 441–458

[5] Ünver M., Orhan C., (2019), Statistical Convergence with Respect to Power Series Methods and Applications to Approxima-
tion Theory, Numerical Functional Analysis and Optimization, vol. 40(5), pp. 535–547

173



International E-Conference on Mathematical and Statistical
Science: A Selcuk Meeting

Smoothing Levenberg-Marquardt Algorithm for Solving Non-Lipschitz Absolute Value
Equations

Nurullah Yilmaz1, Aysegul Kayacan1

1 Department of Mathematics, Suleyman Demirel University, Isparta, Türkiye

nurullahyilmaz@sdu.edu.tr, aysegulkayacan98@gmail.com

key-words: Smoothing techniques, absolute value equations, non-Lipschitz functions, Levenberg-Marquardt algorithm.

Abstract:
In this study, we focus on solving the problem of non-Lipschitz absolute value equations (NAVE). A new Bezier curve based
smoothing technique is introduced in smoothing process of the problem. By the help of the smoothing technique, a new Levenberg-
Marquardt type algorithm is developed. The numerical experiments have been carried out on some randomly generated test prob-
lems. Finally, the comparison with other methods is illustrated to demonstrate the efficiency of the proposed algorithm.
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Abstract:
A multicurve in a surface S is a finite union of pairwise disjoint unoriented essential simple closed curves in S, up to isotopy.
Multicurves are usually described combinatorially using techniques such as the Dehn-Thurston coordinate system [2]. First, we
shall explain what addition of two multicurves in S looks like illustrating it on the n-punctured disk Dn (n ≥ 3) making use
of the Dynnikov coordinate system [1], which gives a bijection between the set of multicurves Ln ∪ {∅} and Z2n−4 (where {∅}
corresponds to the empty multicurve). We shall show that there exists a group operation ⊕ on Ln in Dn such that the following
diagram commutes therefore Dynnikov coordinates endow Ln ∪ {∅} with an abelian group structure.

Ln ∪ {∅} × Ln ∪ {∅} ⊕−−−−−→ Ln ∪ {∅}

ρ×ρ

y ρ

y
Z2n−4 × Z2n−4 +−−−−−→ Z2n−4

(29)

Then we shall explain generalized Dynnikov coordinates for multicurves on an n-punctured non-orientable surface Nn (n ≥ 1)
[3, 4], and give an interpretation of a similar operation on the set Ln of multicurves in Nn making use of generalized Dynnikov
coordinates. We shall see that this operation works only for a certain subset of Ln, hence doesn’t give a group operation on Ln.
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Abstract:
In this study; the operations of finding the cofactor of a matrix, calculating the transpose of a matrix, finding its adjoint, calculating
the inverse of a matrix using adjoint (additional matrix) and inverting 2x2 type matrices according to multiplication are adapted to
interval matrices. And examples are given of how matrix operations on these real numbers can be done in interval matrices using
interval numbers. Besides, generalized difference interval null, generalized difference interval convergent and generalized differ-
ence interval bounded sequence spaces of interval numbers are defined. Furthermore, definition of infinite dimensional generalized
difference matrix is introduced. Finally, an isomorphism is constructed on these interval sequence spaces.
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Abstract:
In constructing a confidence interval for the mean difference of two independent populations, we may encounter the problem of
having a low coverage probability when there are many zeros in the data, and the non-zero values are highly positively skewed.
The violation of the normality assumption makes parametric methods ineficient in such cases. In this paper, motivated by [2] we
propose jackknife empirical likelihood (JEL) method to construct a nonparametric confidence interval for the mean difference of
two independent zero-inflated skewed populations. In order to improve the coverage probability, we develop adjusted jackknife
empirical likelihood (AJEL) methods inspired by [1] and [3]. The JEL and AJEL confidence intervals are compared with the
existing confidence intervals by normal approximation and empirical likelihood. Simulation studies are performed to assess the
new methods. Two real-life datasets are also used as an illustration of the proposed methodologies.
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