O,.& 2%
002
(&$% % HFHF

CP2ST

Og400 SF LIEG WEK JaE



3rd International E-Conference on Mathematical Advances anApplications (ICOMAA-2020)
Istanbul / TURKEY

CONFERENCE PROCEEDINGS
OF SCIENCE
AND TECHNOLOGY

7
\ 7
Conference P

roceedings of Science and Technology

ISSN: 2651-544X



Preface

Welcome to the 3rd International E-Conference on Mathematical Developrent and Applications (ICOMAA-2020)
we organized the third. The aim of our conferences is to bring togetheragentists and young researchers from all over
the world and their work on the elds of mathematics and mathematics, to exchange ideas, to collaborate and to add
new ideas to mathematics in a discussion environment. With this iteraction, functional analysis, approach theory,
di erential equations and partial di erential equations and the resul ts of applications in the eld of Mathematics
Education are discussed with our valuable academics, and in mathematicalevelopments both science and young
researchers are opened. We are happe to host many prominent expertoi di erent countries who will present
the state-of-the-art in real analysis, complex analysis, harmonic and nofharmonic analysis, operator theory and
spectral analysis, applied analysis.

However, this year we had to hold our conference online due to the Co##19 pandemic of the world. Although there
are minor faults due to being the rst, the satisfaction and positive feedback of our participants gave us strength.
I would like to thank rst to my team and then to all our participants.

The conference brings together about 190 participants from 20 countries (Ajeria, Azerbaijan, Canada, Colom-
bia, Czech Republic, Egypt, Finland, Germany, Indonesia, India, Italy, Kyrgyzstan, Malaysia, Morocco, Pakistan,
Saudi Arabia, Thailand, Turkey, United Arab Emirates, USA ) and 12 invited t alks.

The scienti c committee members of ICOMAA-2020 and the external revievers invested signi cant time in an-
alyzing and assessing multiple papers, consequently, they hold anghaintain a high standard of quality for this
conference. The scienti ¢ program of the conference features invétd talks, followed by contributed oral and poster
presentations in seven parallel sessions.

The conference program represents the e orts of many people. | wouldKke to express my gratitude to all members
of the scienti c committee, external reviewers, sponsors and, honary committee for their continued support to
the ICOMAA. | also thank the invited speakers for presenting their talks on current researches. Also, the success
of ICOMAA depends on the e ort and talent of researchers in mathematics aml its applications that have written
and submitted papers on a variety of topics. So, | would like to sincerly thank all participants of ICOMAA-2020
for contributing to this great meeting in many di erent ways. | bel ieve and hope that each of you will get the
maximum bene t from the conference.

Assoc. Prof. Dr. Yusuf ZEREN
Chairman
On behalf of the Organizing Committee
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Dear Conference Participant,

Welcome to the 3 International E-Conference on Mathematical Development and Applications (ICOMAA-2020)
we organized the third. The aim of our conferences is to bring together scientists and young researchers from all
over the world and their work on the fields of mathematics and mathematics, to exchange ideas, to collaborate and
to add new ideas to mathematics in a discussion environment. With this interaction, functional analysis, approach
theory, differential equations and partial differential equations and the results of applications in the field of
Mathematics Education are discussed with our valuable academics, and in mathematical developments both
science and young researchers are opened. We are happe to host many prominent experts from different countries
who will present the state-of-the-art in real analysis, complex analysis, harmonic and non-harmonic analysis,
operator theory and spectral analysis, applied analysis.

However, this year we had to hold our conference online due to the Covid-19 pandemic of the world. Although there
are minor faults due to being the first, the satisfaction and positive feedback of our participants gave us strength. |
would like to thank first to my team and then to all our participants.

The conference brings together about 190 participants from 20 countries (Algeria, Azerbaijan, Canada, Colombia,
Czech Republic, Egypt, Finland, Germany, Indonesia, India, Italy, Kyrgyzstan, Malaysia, Morocco, Pakistan, Saudi
Arabia, Thailand, Turkey, United Arab Emirates, USA ) and 12 invited talks.

More than 50% of our participants participated from abroad . This shows that the conference meets the criteria
of being international.

It is also an aim of the conference to encourage opportunities for collaboration and networking between senior
academics and graduate students to advance their new perspective. Additional emphasis on ICOMAA-2020 applies
to other areas of science, such as natural sciences, economics, computer science, and various engineering
sciences, as well as applications in related fields. The articles submitted to this conference will be addressed on the
conference web sites and in the journals listed below:

Miskolc Mathematical Notes,

Azerbaijan Journal of Mathematics,

Sigma Journal of Engineering and Natural Sciences,
Istanbul Commerce University Journal of Sciences,
Transactions Issue Mathematics.

X X X X X

This booklet contains the titles and abstracts of almost all invited and contributed talks at the 3™ International E-
Conference on Mathematical Advances and Applications . Only some abstracts were not available at the time
of printing the booklet. They will be made available on the conference website http://icomaa2020.com/ when the
organizers receive them.

We wish everyone a fruitful conference and pleasant memories throughout the online conference.

Assoc. Prof. Yusuf ZEREN
On Behalf of Organizing Committee
Chairman

3 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,

Istanbul / TURKEY
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It was a big excitement moment when Assoc. Prof. Yusuf ZEREN discussed with me on the issue of "3
International Mathematical Developments and Applications Conference" (ICOMAA-2020 LQ <O0O0GO] 7HFKQ
University, Istanbul. It is a great pleasure that this conference is going to take place now. As one of the organizers
of the conference, | am delighted with all the delegates, distinguished mathematicians, speakers and young
researchers in this international event. It is expected that delegates and participants will benefit from this conference

experience and the legacy of information dissemination will continue.
| wish all of you to have a nice and enjoyable participation in the conference.

Prof. Necip SIMSEK
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Weighted inequalities for discrete iterated Hardy operators

Amiran Gogatishvifi
lnstitute of Mathematics of the Czech Academy of Sciences
Zitna 25, 115 67 Prague 1, Czech Republic
gogatish@math.cas.cz

Abstract

We characterize a three-weight inequality for an iterated disttardy-type operator. In the case when the
domain space is a weighted spaéavith L B :r Aw€ develop characterizations which enable us to reduce
the problem to another one with p=1. This, in turn, makes it possibktdblish an equivalence of the weighted
discrete inequality to an~appropriate inequality for iterated Hardy-bgm¥ators acting on measurable
functions defined on R, for all cases of involved positive exponents.

Keywords: Weighted discrete inequality; supremum operator; iterated operator
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Hardy Banach Spaces, Cauchy Formula and Riesz Theorem

Bilal Bilalov* and Aysel Guliyeva
!Department of Non-harmonic Analysis,
Institute of Mathematics and Mechanics of NAS of Azerbdjaky, Azerbaijan
b_bilalov@mail.ru

2Ganja State University, Ganja, Azerbaijan

Abstract

In this paper Banach function space and the Hardy clasaealgtic functions generated by it are considered. An
analogue of the classical Riesz theorem in these classéseavalidity of the Cauchy formula for analytic functions
from these classes are established. The basicity ofgfaystem of exponents in the corresponding Hardy classes is
proved.

Keywords: Hardy Banach spaces, Riesz theorem, Cauchy formula
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Norm inequalities for linear and multilinear singular integrals on weighted ard variable
exponent Hardy spaces

David Cruz-Uribe
The University of Alabama, USA

Abstract

| will discuss recent work with Kabe Moen and Hanh Nguyen on norm itiggsiaf the form
€+ ey H tYey \ x:ie;4
where T is a bilinear Calderon-Zygmund singular integral operétorO —a g O »and
0o 0
the weightse & ¢;a yare Muckenhoupt weights, and the spates: ¢ . ; are the weighted Hardy spaces introduced by
Stromberg and Torchinsky. We also consider nhorm inequalitieg ddtin
€+ P:l; H@I; \ xI;4
where x™: | ;id a variable Lebesgue space (intuitively, a claskiebésgue space with the constant exponent p replaced
by an exponent functior: l);and the spacet —:§are the corresponding variable exponent Hardy spaces, introduced
by me and LiAn Wang and independently by Nakai and Sawano. To illustrate ouraabpne will consider the special
case of linear singular integrals. Our proofs, which are simpler tisting proofs, rely heavily on thre& KLQJV ¢ QLW
atomic decompositions, vector-valued inequalities, and #arylof Rubio de Francia extrapolation.
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2Q +DUQDFNYTV LQHTXD O L W-unifRroywBde kerdie BINpYC EqLafoRD

Dumitru Balean&?
!Department of Mathematics , Cankaya University, Ankarakeur
2Institute of Space Sciences, Magurele-Bucharest, Romania

Abstract

In my talk | am going to present some new trendsmili@ Fractional Mathematical Biology.
Some illustrative example will be given.
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On local properties of degenerated parabolic equations

Farman Mamedodvand Yusuf Zerén
YInstitute of Mathematics and Mechanics Nat. Acad. Sci, Balarbaijan,

farman-m@mail.ru

’Department of Mathematics, Yildiz Technical University,
yzeren@yildiz.edu.tr

Abstract

,Q WKH OLWHUDWXUH WKH WHUPLWRRU OIRRDW K3HJRB 8 G W U HIH 1 X OKD/HLG/
two side estimates of fundamental solution and etc. resultsridr&der parabolic equations, also for the cases of its
degenerate and quasilinear analogues (see, e.g. [1], [2]). Tiacakelates to the equation

w 8 Woow
— 3 tx)—, — 0 €
W, © W1 W

with the uniform degeneratacy condition
1
o At x)|[°a(t,X) [ [, dC ALx)|[" @

for C 12, [+ f".(t,x) » D, and D be a bounded domain in half-spafe L 2

Concerning the functiodt,x) WR EH D PHDVXUDEOH SRVLWLYH IXQFWDRQ@ RYE U/F
special cylinders and some additional assumptions are assumedritoayeethe following results.

Theorem. Positive weak solutions of (1) satisfy the Harnack inequality.kvgelutions of (1) are of Holder
continuous.

Keywords: UHJXODULW\ RI VROXWLRQV +ROGHUXQBDPOWMNO VDAQDIFRFY L
gualitative properties of solutions, a prior estimates.
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On Some Recent Advances about the Convergence of Sequences of Posifivedr Operators
and Functionals

Francesco Altomare
Department of Mathematics, University of Bari, Italy
francesco.altomare @uniba.it

Abstract

The talk will be devoted to present some new results concdhengpnvergence of sequences of positive linear operators
and functionals in the framework of spaces of bounded functions whichraheunus on a given subset of their domain.
Among other things some applications will be disedsshich are relate to the asymptotic behaviour of the iategf
means as well as the iterates of positive linear operators.

Most of the results extend previous ones contained in [1] anddo5é.3].

Keywords: Positive linear operator, positive linear functional, Bernstgie- operator, iterates of positive operator,
integral of means.
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The s-numbers, Eigenvalues and Generalized trigonometric functions

Jan Lang
!Department of Mathematics, The Ohio State University,

lang.162@osu.edu

Abstract

The main theme of this talk is to discuss behavior of skeusifor integral operators of Hardy type and related
Sobolev embeddings, together with eigenvalues for corresponding non-ir@dems. Generalized trigonometric
functions, which were first introduced by Lundberg 1879, will play a atwole and some of their interesting properties
will be discussed.
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Elliptic equations with degenerate weights

Lars Diening
Bielefeld University

Abstract
We study the regularity of elliptic equations with degeneratetieliveights in the linear case
F Segz,°; L F Sece:m:2;s;4
as well as in the non-linear case
F Seng :2;0 20705 L F Sspeiz;s 2% 0z;s34

whereU O - @ndsisthe given data. The mappingsay + * \hg.areVIPPHWULF SRWaikt YH GH ¢
valued weights, which may be degenerate. This includexx&n@es simple weights ag Gf4. We establish a novel
condition on the weighty. Instead of a BMO (bounded mean oscillation) smallness conditioy ,fave use a BMO
smallness condition on its logarithm lgg which is new even for the linear case. Under this conditeahow that local
higher integrability ofs transfers tolu. The sharpness of our estimates is proved by examples.|K lseltased on joint
ZRUN ZLWK $QQD %DOFL 5D tPaddadelibi NapRiYD DQG $QWRQLD
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Measures of Noncompactness in Compact Operatorsandc uHUHQWLDO (TX R C
M. Mursaleen
Department of Mathematics, Aligarh Muslim University
Aligarh 202 002, India
mursaleenm@gmail.com

Abstract

In this talk, we present a brief theory of measure®onféampactness and their applications in characterizing the
compact matrix operators and in differential equations and integrdl@ugidal he classical measures of noncompactness
are discussed and their properties are compared. The approacoesstructing measure of noncompactness in a general
metric or linear space are described, along with theicidsesultsfor LVWHQFH R ¢coAdensrig biggiatotdk U
7KH PRVW HUHFWLYH ZD\ LQ WKH FNRW/FBEHWZ HBHVQLW QHR % DPRDFKXFWS REHV
measure of noncompactness. In this talk, we present somdiédemtiestimatesforth R SHUDWRU QRUPV DQG WK
measures of noncompactness of cerBISHUDWRUV JLYHQ E\ LQ¢QLWH P Depatkelitdithie WK D W
VHTXHQFH VSDFHV F F < DQG « 0DQ\ OLQWPBQWHRE SDF WDRVIHhEBVERIUYD W |
spaces or integral operators in function spaces [1]. Also severahligateon of classical results are mentioned and their
DSSOLFDWLRQV LQ YDULRXYV SUREOHPV GRIiuBh@idhsDittagraFequaivhs@hd) HD U
common solutions of equations are discuss sl FHQW O\ WKH PHDVXUHV RI QRQF RIPGDODPFMWNIH V\
systemR|l GLUHUHQWLDO HTXDWLRQV > @ DQ® +@VHJIJUDO HTXDWLRQV LQ VH

References
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Integral Equations, Springer, 2014.
2. B. Hazarika, R. Arab and M. Mursaleen, Applications eBsure of noncompactness and operator type contraction for
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Generalized Orlicz spaces and related PDE

3HWHU $OH[DQGHU +IVW|
University of Turku,

Abstract

Generalized Orlicz spaces include as special caseteaavige offunction spaces, such as Lebesgue space, Orlicz

spaces, variable exponent spaces, double phase spaces and logpéthmiations of the aforementioned. Working in
generalized Orlicz spaces involves some operations such@agpiie Orlicz functions that are not commonplace in the
traditional Orlicz setting. In this talk, | explain somdensions to the Orlicz space theory which enable these operations
and show that they may be useful even when there in thger@ralized Orlicz case, sometimes even yielding newtsesul
for classical Lebesgue spaces..
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On the numerical solution of a semilinear Sobolev equation subject twnlocal Dirichlet
boundary condition

Abdeldjalil Chattouh and Khaled Saougli
12 COsI Laboratory, Department of Mathematics, Khenchela Wsitye Algeria.
abdeldjalil_chettouh@hotmail.com
saoudikhaled@hotmail.com

Abstract

A semilinear Sobolev equation.:Q F ¢® ¢ Q L B: @ith a Dirichlet-type integral boundary condition
Q.. L 1 -Q&a@ Ts investigated in this contribution. Using the Rothe method wikitiased on a semi-discretization of
the problem under consideration with respect to the time variaklgrove the existence and uniqueness of a weak
solution. Moreover, a suitable approach for the numerical solutesdlan Legendre spectral-method is presented.

Keywords: Sobolev equation, Rothe method, time discretization, nonlocal bourataditions,spectal method.
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Coordination of Superconducting Magnetic Energy Storage and Supercondting Fault
Current Limiter for Power Transmission System Transient Stability Enhanement

Abdelkrim Zebarand Madani Lakhdar
!Department of Electrical Engineeringerhat Abbas Setif1University,
zebarkarim@yahoo.fr
2Ferhat Abbas SetiflUniversity
madani_lakhdarl0@yahoo.fr

Abstract

The use of a power transmission system near its operating dianitsause its instability when the fault occurs.
7KH GDPSLQJ RI og¢iKations \cdivbel dbfained by the classical means suchomsadigtvoltage regulator and
governor action but also by the resistive type superconductingciautnt limiter (SFCL) and the superconducting
magnetic Energy Storage (SMES). SFCL gives excellent tedtpectormance when compared to conventional fault
current limiters. The fast self-recovery from normal state to sopducting state immediately after the fault removal is

an essential criterion for resistive type SFCL operation. SubségueWWKH 60(6 GDPSV WKH V\VWHPTV

exchanging the power with the system. Active power and/or reactiver pawdoe consumed or supplied by the SMES

according to the system requirement. In order to analyze the effect3fF@ieand SMES onthe@PSLQJ Rl WKH V\VYV

oscillations in more detail, several performance indices aredesad. Simulation results show that both the SFCL and
SMES can stabilize the interconnected power system during a& $auéir However, the control effect of the coordinated
SFCL and SMES is much superior to that of the individual SFCL orSME

Keywords:Modelling of Superconducting fault current limiter (SFCL), ModellingSofperconducting magnetic energy

Storage (SMES), Transient stability numerical analysis
and enhancement.
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Literature review of energy consumption simulation software

Abdellah Zerroug
1(OHFWULFDO GHSDUWPHQW |D F X Ol9000RIgedd difz&@oRg@RymMail xa@n. Y HUV LW\ 6 pW |

Abstract

The reduction of energy consumption and CO2 emissions is of drgpeatance. Total esidential energy consumption
accounts for more than 40% of the total energy consumed by other Sdworssidential sector is one of the biggest
consumers of energy in every country, and therefore focusing on the reductiengyf @nsumption in this sector is very
important. The energy consumption characteristics of the residsetitr are very complicated and variables affecting
the consumption are very wide and interconnected with each @thheore detailed models are needed to assess economics
and techniques impacts of adopting energy efficiency and renewabtgyetechnologies suitable for residential
applications.

The aim of this paper is to review some of the modeling techniggezs to model residential energy consumption.
They are gathered in two categories: top-down and bottom-egptophdown approach considers the residential sector as
an energy sink and do not take in account the individual enditigsess the previous aggregate energy values and regresses
the energy consumption of the residential houses as a functiop-tevel variables such as macroeconomic indicators
GDP (gross domestic product), unemployment, inflation, energy price, aathbelimate. The bottom-up approach uses
the estimated energy consumption of a representative set ofiimaiViouses and extrapolated it to regional and national
levels, and it can be summarized in two different methodolotjiestatistical method and the engineering method.

Each of both techniques is based on different levels of data informédifferent calculation or simulation programs,
and brings results with different applicability. Based on the strengjtbstcomings and purposes, an analytical review of
each technique, is provided along with a review of models reported litetlagure.

Keywords:Energy consumption, CO2 emmissions, modeling techniques, software byycamalysis of modeling
sotware. Bottomup and top level models.
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Abstract

This paper deals with the stability uhss  for solution of a fractional
integro-differential problem with integral FRQGLWLRQV 8VLQJ WKH
Banach fixed point theorems, we proof the existence and uniguenessllts. resBased
on the results obtained, conditions are provided that ensure the algeer Ulam
stability of the original system. The results are illustratedrbgxample.

Keywords: Fractionalintegro-differential equation, existence, Ulham stability, acal conditions, fixed point theorem,
single valued maps.
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Abstract
It is known that when solving real problems, the income from fimhntarkets is given with certain probabilities.
The present paper presents the decision-making criteria of Bagidshoja Leman, whit different distribution, as well as
the implementation of algorithms built using their R programrtdnguage.
Fuzzy analogues of these criteria have also been interpreted

Keywords: decision making under uncitainity, probability, mathematical etaien, fuzzy sets.
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On Equiconvergence Rate for The One-Dimensional Dirac Operator
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Abstract

In this work, we consider one-dimensional irac operator

Du Bu Q(Xu, u(x) (u(x),u,(x)",

0o 1.

on the intervalG (02 g, whereB 3 102 function from the clas&r (G),r « (O, f].
© 1

We study componentwise uniform egiconvergence rate of spectral expansion for absolute

conditinuous vectorfunction with respect to eigen-vector functions of Dirac opBEratoat

trigonometric Fourier series expansion of this functions. Weestablish estimates for componentwise

uniform equiconvergence rate on any compgéct G (02 §.

Keywords: Dirac operator, equiconvergence, spectral expansion.
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Abstract

The Indonesia population has increased each year. There were 2i6ri people in 2008, and the number
raised to 261.4 million people in 2017. This condition impresseseveral commodities that must be provided by the
Indonesian government so that the needs of the community areuffilfficiently. The number of commaodities affects
the increasing amount of rice consumption. The total consumgftiadonesian rice reached 21,577,748 tons in 2008, and
it became 22,847,706 tons in 2017.

The high level of rice consumption in the community resulted iimenease in rice demand. When the supply
(stock) is not sufficiently in demand, there will be a scgreitso the rise of price rice. Therefore, related insbitstior
the National Logistics Agency must be able to estimateainsumption and procurement of rice needed for the coming
year in Indonesia. Analysis of rice stock availability is degtmexessary to overcome the scarcity of rice stock avajabilit
in Indonesia or the National Logistics Agency later. We deaiganalysis to predict the rice stock availability needed for
the coming year. We use the Exponential Smoothing and Trend Mom#ddrie analyze the prediction for National
Rice Stock to meet the Indonesian Consumption Needed.

The exponential smoothing method can predict the availability ofata@ne coming year, where this calculation
produces the lowest MAPE accuracy rate of 5,59% with an alpbatking parameter = 0,7, and the forecast result of
national rice availability equals 46.230.452,49 tons. In usingréimel moment method, the MAPE produced was 9,48%
and resulted in forecasting the availability of national rice of 73328401 tons. A comparison of the two methods can be
seen from the results of the calculation of the level of accuraéyP@) produced, and the exponential smoothing has the
smallest MAPE results compared to the trend moment mefredliction results with the lowest level of accuracy are
expected to be considered for one year to come in overcoming the ditibdimiational rice stocks even though there are
factors that influence the ups and downs of the availability value.

Keywords: Prediction of rice availability, exponential smoothing analysend moment analysis.
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Abstract

The purpose of this paper is to discuss a special type of functional equation that deéeeribes
relationship between the predator animals and their two choices of prey with their corresponding
probabilities. Our aim is to find the existence and uniqueness results of the proposed functional
eqguation by using the Banach fixed point theorem. Finally, we give two illustrative examples to
support our main results.

Keywords: Functional equations, predator-prey model, fixed points, Banach fixed point

theorem.
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Abstract

Control charts (CCs) are one of the most used statistical qoalityol techniques, which enable the controllers
can measure the product specifications in the manufacturing procdstetmine the process is whether or not in the
accepted limits (Feigenbaum, 199X)tHe measured specifications are outside of the determinéd, {BCs notice the
system to take necessary precautions to keep the protiesslasired level. The CCs can be classified based on the qualit
characteristics, which are measurable on numerical smatesot (Engin et al., 2008) and they can be classifiedvimto t
groups basedondataa¥ DULDEOH"~ RTwcmeiwiknown &tkbieicontrol charts (ACCs) nanpezhdnp control
charts are designed to measure the defectives during the manufastages, If the process is deal with the number of
defectives, themp control charts are used. Similarly, if the process deals thvit defective rate, thecontrol charts are
used.

In the traditional CCs, one of the most important issues igpt@egent the available data with the highest rate.
Since the handled data may consist of uncertain information, oygirseadnp CCs have remained incapable of the ability
to reflect the data. Moreover, the operators or the observers ofsteenscan be hesitant while measuring these values
during the data gathering process. Therefore, dealing with pnelslems can be realized by extending the ordinary CCs
with useful tools. The fuzzy set theory (FST) is a tool, wienhbles to the representation of uncertainty by assigning
membership function to an element by indicating the level of belongistmaset (Zadeh, 1965). In the literature, classical
fuzzy sets are used to extepdannp cconWURO FKDUWYV LQ PDQ\ VWXGLHV WRQMXIFFWHRY HD
interpretation (Shu & Wu, 2010; Huang et al., 2012; Erginel, 2014; Soghaadj 2015). Since the FST are incapable of
representing hesitancy, the models are not practical to incasiemcy during the calculations. Intuitionistic fuzzy sets
(IFSs), which is an extension of FST is a way of representing nptlmnluncertainty in the data but also the hesitancy of
the decision-makers (Atanassov, 1986). It is a useful tool to repr@Esebute information by using scales corresponded
with intuitionistic fuzzy numbers (IFNs) during constructing the systeructure. Comparing with the existed studies, the
usage of IFSs enables the researchers to represent the aritarar mathematical calculations. For this aim, tymes
of ACCs have been re-designed based on Ifs to improve their sensitigeddtsxibility.

In this study, an extension pfandnp control charts with IFs are proposed and the design of these control charts
based on IFs has been represented in detail. For this aim, conit®lihd center lines have been re-formulated by using
the proposed extension. Moreover, a descriptive example is introgduckéedk the applicability of the proposed method.

For further studies, the other types of fuzzy extensions such as,tig¢ghdgorean fuzzy sets, etc. can be used to
design ofp andnp control charts can be analyzed.

Keywords: Fuzzy logic, intuitionistic fuzzy setp,control chartnp control chart.
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Abstract

Control charts (CCs) are completely useful techniques to mohégrrbces$stability and control. If the process
is stable and in statistical control, it only displays aatamm that is inherent to the process. So, usage of theamigetely
FULWLFDO IRU WKH S UR&Ryp&\OGCH dPeSreldreu tHatdtaDadlvt of defects and they are caliead
c control charts that are the designs of the non-measurable ehistaxt. The design of these CCs is based on the number
of defects in a sample or a product. If the protes®onitored based on the number of defects in a sampttrol charts
are appropriate to use. In the same way, if the process monitsed bn the number of defects per unit theontrol
charts can be used. If the process related to evaluations abais defides some uncertainty, these types of attribute
control charts are insufficient. So, they can be extended by usingta tbahage these uncertainties. The fuzzy setyheo
is a tool of representing uncertainty by assigning membershitidnacwhich indicates the belonging an element to a
fixed set (Zadeh, 1965). They are used to extieashdc FRQWURO FKDUWYVY LQ PDQ\ VWXGLHV WI
representation and interpretation.

Pythagorean fuzzy sets (PFSs), which is an extension of intuitiofuizily sets is a way of representing not only
uncertainty in the data but also hesitancy of the decision-makage(Y2013). It is a useful tool to represent attribute
information by using scales corresponded with Pythagorean fuzzy nu(RB&s). Comparing with the previous studies
in the literature, the usage of PFs into CCs can improve theiliigx#éimd sensitiveness of these charts.

For this aim, the design of control charts for the number of defestslilmn PFs has been analyzed in this paper.
An extension ofi andc control charts based on PFs are proposed and the design of theslecbants has been detailed.
For this aim, control limits and center lines have been re-faedl Moreover, a descriptive example is introduced to
check the applicability of the proposed method.

For further studies, the Pythagorean fuzzy u and ¢ controlschart be analyzed to improve their control
procedures by taking into account the control chart rules. For thisaionly the rule that checks any point outside of the
control limits, but all of the special rules should also béyaed based on PFs.

Keywords: Fuzzy logic, Pythagorean fuzzy saigontrol chartc control chart.
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Abstract

,Q WKLV VWXG\ QRQORFDO ERXQGDU\ YDHOMXH ¥ F K B HGANRF tOPArddrdS M H3OU F
is investigated. Single step fifth order of accuracy differencenselfier the numerical solution of this problem is presented.
The main theorem on the stability of this difference schemstabléshed. In applications, theorems on the stability of
difference schemes for several nonlocal boundary value problems aetpdesNumerical results are given.

Keywords: 'LITHUHQFH VFKHPH VWDELOLW\ 6FKU|GLQJHU SUREOHP
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Abstract:

Signal analysis describes the field of study whose objective oltect, understand and deduce information and
intelligence from various signals. Now-a-days, the analysis of sig;ma fundamental problem for many engineers and
scientists. In the recent past, we have seen the appiisaof mathematical methods such as Probability theory,
Mathematical statistics etc. in the analysis of sigindéry recently, approximation theory has got a large popularity as
has given a new dimension in approximating the signals. The @stioéerror functions in Lipschitz and Zygmund space
using different summability techniques of Fourier series and conjugatie~senies have been of great interest among the
researchers in the last decades.

In the present article, we have established a result on defyaggroximation of function in the generalized Zygmund
class %', (H R ssing :' & N:0 & M Fmean of conjugate derived Fourier series.

Keywords: Degree of approximation, Generalized Zygmund class, Fourier sgaejsigate Fourier series,
Conjugate Derived Fourier series,& N Summability mean; 0 & M £Summability mean,:' & N:0 & MSummability
mean.
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Abstract

The purpose of the paper is to introduce a new analogue of Lupa\¢fsé Bernstein operators
$\big(BMu}_{m,q}\big)(u,v)$ and $\big(Bv} {n,g}\big)(u,v)$, their products Big(P_{mn,g}f\big)(u,v)$ and
$\big(Q_{nm,g}f\big)(u,v)$ and their Boolean sums $\big(S_{mn,q}f\big)(u,v)$ amig$Y_{nm,q}f)(u,v) $ on triangle
$T_{h}$, which interpolate a given function on the some edges ahe atrtices of triangle using quantum analogue. We
deal with convergence properties of the sequences of all above operdtorss proved that
$\big(BMu}_{m,q_{m}}f\big)(u,v)$ converges uniformly to $f(u,v)$ for any $f(u,v)\in C(ThY)$ if and only if
$g_{mHrightarrow 1$. Based on Peano's theorem and using modulus afudtntthe remainders of the approximation
formula of corresponding operators are evaluated. It has been shown dna¢tear$g$ will provide more flexibility for
approximation.

Keywords: Lupa\c{s} $q$-Bernstein operators; product operators; Boolean suratoge modulus of continuity; Peano's
theorem; error estimation.
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Abstract

This study is motivated by an interest in observation of soajer characteristics of a semi-Markovian stochastic inode

RI W\SH V 6 ZKHQ GHPDQG UDQGRPDYNMUNLQ@EDH \D D WH HQF O BuyBbHtiRbtBO J %\
results for renewal function providing by Mitov and Omey [2], we olgidiintuitive approximation for ergodic distribution

of a stochastic process representing a classical semi-Markovemtory model of type (s,S). Considered model has been
investigated with logistic distributed random variables previo[idlyWe investigate the current problem here with the
classof+ J GLVWULEXWHG UDQGRP YDULWERGWUBRMW IOHRUWKDE D VLQJOH Gl

Keywords: + J FODVV Rl GLVWULEXWLR QY semifiiiBrkovialv Dne@réhyG maaiéelV MilitiveE X W L R
approximation.
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Classification of land cover by spectral and textural characteristics
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Abstract

The rapid development of computer science and applications fdad spectrum of programmable systems (eg,
Matlab, Matmatics, Mapple, etc.) have enabled the usateflite data in different identity problems and recognifidre
application of new approaches and a comparative analysis of the mstaihed with known results is of great importance,
both from a theoretical and applied point of view. This articldeigoted to the classification of soil plants according to
spectral characteristics obtained by remote sensing meffoelqroblem of preliminary analysis of the informativeness
of the spectral features themselves and the textural featlcetated on their basis is considered. The LBP (Local binary
pattern) histogram method is used to calculate the values afakattributes. The LBP method describes the spatial
structure of the image according to the local structure of the ¢edtuthis article, the cotton field of the Hajigabul region
of the Azerbaijan Republic was taken as the study area. @ksifidation of land cover was carried out using metric
distances and classification methods. The data obtained spebtal channels (blue, green, red, and near infrared) were
used as spectral data using an unmanned aerial vehicle XA-Ff0rX-8. The "pdist", "linkage" and "cluster” functions
included in the MATLAB batch programs were used to perform défeukations that led to the definition of which class
each object belongs toln 11 the calculations, the Euclidean distaascused as the metric distance. The "nearest neighbor"
classification algorithm was applied. Given comparative madtieal approaches to the solution of the classification of
plants-soil using remote data. Investigated the possibility of egplie automatic classification of soil plants according
to the remote data of the classification and recognition methddsléatin the Matlab software system. It is shown that in
the problems of classification of objects, "The statementthigabbjective decision rule, when a fragment is takem as
whole, more efficient than the pixel decision rule," is naiagk true.

Keywords: remote data, classification, metric distance, soil tigentification, recognition, textural signs.

References:
1. S.I. Kolesnikova, Methods of analyzing the information condéifteterogeneous signs, Bulletin of Tomsk State University
2009, No. 1 (6). 69-80.
2. N.V. Kolodnikova, A review of texture features for patteggognition problems, TUSUR reports, Automated information
processing, control and design systems. 2004, 113-124.
3. LL. Kovaleva, Textural features of images, Belarusianddati Technical University, Minsk, 2010, 26.
4. V. Dyakonov, V. Kruglov Mathematical expansion packs Mat&gecial reference, 488.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




One Class of Linear Fredholm Operator Equations of the Third Kind
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Abstract

In this paper, we are applying a new approach to prove that the solutielinear Fredholm operator equation
of the third kind is equivalent to the solution of the linear Fredraperator equation of the second kind with a certain
conditions.

Keywords: Linear Fredholm operator equation, integral equation, third kisdnsekind, solution, Banach space.
In work we consider the linear operator equation of the third kind

PHu(x OXK(xyYyuydy tx x[ab (1)

whereP(x) is given continuous function om,p], for all (x, y) B5=[a,b @d,b] the operatoK(x,y) B.(X), X is a Banach
spaceL(X) is the space of linear bounded operators acting ¥dnto X, C([a,b];X) is the Banach space of continuous

functions defined ind,b] attaining the values iX with the norm ||u(t)||C f[l:g”u t }|x , f(x) is given continuous

function fromC([a,b]; X), u(x) is sought continuous function oa p], is a real parameteP(x) = 0,x Bab], i =1, 2, ...,
m. The integral is taken in the Bochner sense [4]. It is provadhbaolution of the operator equation (1ifa,b]; X) is
equivalent to the solution of the linear operator equations of the skicmhdnder certain conditions.
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A Different Approach to Statistical Manifolds
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Abstract

The purpose of this study is to create a new statistical manifoldiveithelp of the anti-Kahler manifold. We
analyze some properties of the curvature tensor field and give @plex@r this new manifold.

Keywords: Statistical manifolds .-conections, anti-Kahler manifold.
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On frame properties of iterates of a multiplication operator
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Abstract

Dynamical sampling that is a relatively new researclttiophpplied harmonic analysis has attracted considerable
attention in recent years. One of the central problems in dgaasaimpling is investigation of frame properties for families
of elements obtained by iterates of operators.

Note that investigation of basicity properties (completenedsausier basicity, frameness, etc.) of iterates of
operators is problematic even in the case of well known "standard" anserat

This note is dedicated to the study of frame properties of isecdite multiplication operator. The main goal of

A ¥
this paper is to show that the Grbﬂ'?wf n o of the multiplication operatol pf(t) M) “f(t), f «Lo(ab) cannot

form a frame for the spadey(a,b) for any measurable generatagt) and anyf « Lo(a,b).

The main result of this note is the following theorem.
Theorem. Let xf) be any measurable function arfdt) any square summable function ¢ab). The system

A ¥
T o o cannot be a frame inp(a,b) .

Acknowledgement.The authors are grateful to Professor B.T. Bilalov for encouraging disoussi
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On the completeness and minimality of the exponential system wittegenerate coefficients
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Abstract
We consider completeness and minimalityiin,(  sg,1 p f of systems of the form/\Zt et nezZ:
r a . :
where Zt |t tﬂq|t t2|@ _‘t tj‘q ,tj+> ssforallldj dr and 3, » «1,1 1 g - 3 1,1,
j 3 4 Q2 ©pg:

forall 3 dj dr. Note that, in the sequel, we denote@ythe set of all rational numbers.
Theorem. The following statements hold:

to t N it

1) If 2 51 *Q, then the system t) gt neZ /I{ky; ko} is complete and minimal for any choice of indices

kiand ko;

N int
2) If to tn] 25 thenthe systemAt) ~e'nt neZ i{ko} is complete and minimal for any integgy;
k N it

3) Ifty ZS—m,wherem z1 and (k,m 1,then At) gt neZ /{ky;ko} is complete and minimal if and

only if ko zkq(modm).

The authors are grateful to Professor B.T.Bilalov for encouragingssis.
Keywords: completeness, minimality, exponential system with degemecafficients.
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On the existence of a integral solution of the inverse problem for eqtion of parabolic type
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Institute of Mathematics and Mechanics of ANAS, Bekerbaijan
aynur.hasanova73@yahoo.com

Abstract

For an equation of parabolic type, we consider the inverse probteinh reduces to
the following system of integral equations:

uxt Mk E sx.t; , WE(,ME) " M) C([)H([,t)@dll/l/l3 3xt, , MMd djy

a T o
[ 1
cCxX MK hx 3f xt,udt uxT 17?)( ,

= 0

(xt)e: Du(OT],0 T constx«D D8W,D R".

Here’: T & P aiseadflindamental solution to the equati@nF ¢ Q Lar

By given functionsB: T 4 Pa ;4 8T & Pa D: [ is required to determine a pair of function®: T;4 Q : T P ;
which is an integral solution of the inverse problem and a soluitivetsystem of integral equations, wh&d; B % a
QT &P %Pbx; e 9%Ba%$ 4

The existence of a solution to the system of integral equationartied out by the method of successive
approximations.

Keywords: Equation of parabolic type, inverse problem, system of integraations, integral solution, method of
successive approximatians
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Investigating the Stock Control Model of Type (s, S) with Dependent Coponents
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Abstract

In this study, a semi-Markov stock control model of type (s, 8) dépendent components is mathematically constructed
and investigated. The classical stock control model assumethéhmter-arrival times< gg;4 J R=and the demands
<R;a J R=are mutually independent random variables. However, stochastiel of type (s, S) which expresses some
real-world problems should be investigated using the stochastic preaeiis dependent components. The mathematical
structure for this type of processes is very complex. As a resalyjrsguthis model under the dependence assumption is
very difficult. To partially eliminate this difficulty, a stochastrocess (X(t)) describing the model of type (s, S) with
dependent components is constructed and stationary distributioa pfdbess is studied. The exact expression for the
ergodic distribution @k :T) of the process X(t) is obtained as follows:

R 7T5FT S N .

T, LsF - E_7_5_<):5;U75;F):5FTU 75 F T=
Here 7:T,; Ag@z(oé:T;;(U"’iT;isaconvqutionproducto@:T;; (T, 29 Q FAa= &
):ROTR LIS, )PFMOVA)R 1/ ;' R@(Ra R '@ RLRF=

The dependence between inter-arrival times and the amount of deimangsessed by the means of the functiorR.
Moreover, the asymptotic expansion for the ergodic distribution girtteess X(t) is obtained under the assumption that
- R is a linear function ofR In addition, the weak convergence theorem for the ergodic distribatithe process is
proved. Also, the exact expressions and three-term asymekpiémsions are found for all the moments of the stationary
distribution of the process X(t).

Keywords: Stock control model of type (s, S); Dependent components; Ergodidhutisn; Weak convergence;
Asymptotic Expansion.
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The Proper Class Generated Projectively by G-Semiartinian Modules
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Abstract

In this presentation, we introduced and studied a new type ofrgriggs. A module M is called g-semiartinian if every
non-zero homomorphic image of M contains a simple singular mo#lgiebmodule N of a module M is called gd-closed

if there is S?M such that N = 0 and M/(RN) has projective socle. The exact sequegé@ U \ m&n \ o \ Uis
called gd-closed if Im f is gd-closed in B. The class of all lpdexd exact sequences is denoted by GD -Closed. The class
GD -Closed forms a proper class in the sense of [3]. A module M G-f&Dif every exact sequence ending with M is
gd-closed. First of all, it is obvious that projective modulesGiD€{l at. Furthermore, nonsingular modules and modules
with projective socle are less obvious examples of GDC-ftadutes. We show that the class GD-Closed is generated
projectively by g-semiartinian modules. We study right PS rings by-@&t@nodules. We show that R is right PS ring if
and only if every submodule of an GDC-flat module is GDCiflaind only if the subprojectivity domaim ~?{Y) is
closed under submodules for each g-semiartinian right module Y dragdf every right module has an epic GOl@t
envelope if and only if every g-semiartinian right module has anpepjective envelope.

MSC 2010 16D10, 16D40

Keywords: G-semiartinian modules, Subprojectivity domain, PS ring
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On Inclusion Relations GD-Closed And Some Other Proper Classes
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Abstract

A submodule N of a module M is called gd-closed if there is medhble S? M such thaS &N =0 and the socle
of M/(Sé N) is projective. Gd-closed submodules determine a properaflas®rt exact sequences and we denote this
proper class bD-Closed In this paper, we study the inclusion relations between this prigsrand some other proper
classes.

Keywords: GD-Closed Proper class, g-semiartinian modules
Acknowledgement:
This work was supported by Research Fund of the Cukurova University. Ptajaber: 12308

References:
1. 'XU+XQ < g]GHRClosedsSub@lules, Proc. Indian Acad. Sci (Math. Sci.),
130 (1)2020), 14pp.
2. "X U=+ XQ obankdya, A., Proper classes generated BR VH GV X E P R GnivGOWifius £Qnstanta, 27 (2019), 83-
95.
3. F. Kasch, Modules and rings, London Mathematical Society Mopbgr#cademic Press, Inc. (London-New York, 1982).
4. Rotman, J., An Introduction to Homological Algebra, Universit8gtinger-Verlag, New

York, 2009.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




On the Z-Symmetric Manifold with Conharmonic Curvature Tensor in Special Conditions
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Abstract

The object of the present paper is to study the Z-symmetric rthmifth conharmonic curvature tensor in special
conditions. In this paper, we prove some theorems about thes®lagbiy using the properties of the Z-tensor.
Keywords: Conharmonic curvature tensor, Z-symmetric tensor, Codazzi tensorfdorsag vector field, recurrent

tensor.
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Abstract

In this study, a central difference method in time and the Galéarkia élement method in space are applied to
solve the Burgers equation. The resulting system of the nonligeati@ns obtained at each time step is solved by using
programming codes in MATLAB. In order to show the efficiency ofttesented method, the numerical solutions obtained
for various values of viscosity at different times are contbaiith the exact solutions.

Keywords: Burgers equation, the central difference method, Galerkin fileiteemt method
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Linear Codes over the Ring: ; E >:4 E ce;
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Abstract

In this work, we introduce the ring L :. E Q: E R where FLr,BLr QR RQ r(thering4can
be viewed as the quotient ring.>Q a?RAF F Q & R R@ FF R @ over which the linear codes are studied. We also
defined the Lee weight and Lee distance of an elemedtanfd investigate the generator matrices of the linear code and
its dual.

Keywords: Linear codes over rings, Lee weight, generator matrix, duality.
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Determining the Best Prices for Two Substitues using Interval Valuedriangular Fuzzy
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Abstract

Suppose that a firm produces two substitutes, namely good-1 and gobed-8emand functions that link the
guantities demandedT{ and Ty and the pricesZ% and Z) are given byTs L 5 F %2 E 52 (wheres P randr Q
%2 Q3 and TgL xE 3% F »2 (where 3 P randr Q 2 Q 3 >). The coefficients are fuzzificated using
interval valued triangular fuzzy numbers, then the best pricesharaptimal revenue are calculated for the firm.

Keywords: Microeconomics, Fuzzy demand, Fuzzy total revenue, Intervald/élaey numbers
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Consumer Surplus and Producer Surplus of the Linear Demand an8upply Functions using
Interval Valued Triangular Fuzzy Numbers
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Abstract

Let the linear demand functionbe L = BTr Q T %and the supply functionbe L A ETT R where

= a > aadkedp@sitive constants amel O . 4n this talk, we fuzzified the the quantifjby using the interval valued triangular
fuzzy numbers. After making the calculations we apply the sign&hdes defuzzification method to get the crisp results.

Keywords: Consumer surplus and producer surplus; Interval valued triangular fuzzy nsunSiigned distance
defuzzification method.
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Abstract

In this work, R will denote an associative ring with unity athdh@dule are unital left R modules. Let M be an R
module. If every cofinite essential submodule of M has a weak supptémM, then M is called a cofinitely weak e-
supplemented (or briefly cwe-supplemented) module. In this work, saperpies of these modules are investigated.
.H\ ZRUGYV & bbmQdudsHESSential Submodules, Small Submodules, Supplemerdeated]

2010 Mathematics Subject Cldssation: 16D10, 16D70.
Results

Proposition 1 Every dinitely essential supplemented module is cwe-supplemented.

Proposition 2 Every essential supplemented module is cwe-supplemented.

Proposition 3 Every weakly essential supplemented module is cweeswgapied.

Proposition 4 Evertinitely generated cwe-supplemented module is weakly essaumpipllemented.

Proposition 5 Every dinitely weak supplemented module is cwe-supplemented.

Proposition 6 Every weakly supplemented module is cwe-supplemented.

Proposition 7 Every dinitely supplemented module is cwe-supplemented.

Proposition 8 Every supplemented module is cwe-supplemented.

Proposition 9 Let M be a cwe-supplemented module. If every nonzer@dulaof M is essential in M, then M is
cofinitely weak supplemented.
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Stability Analysis of a Linear Neutral Differential Equation

%HUUDN g]JsU
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Abstract

In this study, a special case for linear neutral differentiahgn with a constant delay is considered. By using
the characteristic equation the stability analysis is maderddults are obtained by Routh-Hurwitz criterion and the Sturm
sequence.

Keywords: Linear neutral differential equation, stability analysis, charétic equation, Routh-Hurwitz criterion, Sturm
sequence.
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Development of Multiple Linear Regression Forecasting Approach for The Numlyeof
Customers in A High Speed Train Line.
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Abstract

&RUUHFW DQG UHOLDEOH RUGHU IRMUHAROMWDKMOMNVR QQ QP SRIUWILHQWF\URBY H. Q C
LQGXVWU\ WKH RUGHU IRUHFDVWYV DUH KHON QRBRBWR@X\V WV SHFTL\D O OA X\Q
forecast and prevent food waste excess.In this study an appteeahenade for the forecast passenger numbers which in

the case the meal order for the meal provider firm for highdspains.

The estimation with multiple regression of the passenger msshwigo traveled Ankaras VWD QEXO DQG gV’
$QNDUD OHJV LQ P XVLQHVY 30XVT DQGS U} FRR BBl ¥WehFads\Watas\of BUH P
subcontactor company of The Republic of Turkey State Railways.CEeate Passenger number estimation will create
a better meal order and will become a financial income. NEstiynation models are practiced according different ways
to apply data classifications and choices of regression model tgaNaary accurate passenger number estimation model
alternatives are developed as a result of the avaregelauilstion data of the best three practiced models.

Keywords:Demand Forecast, Multiple Linear Regression Method ,Passengberaiforecast
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On the existence and uniqueness of solutions for fractional integdifferential equation with
nonlocal condition
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Abstract

In the present paper we study a Cauchy problem for Caputtierfaaéntegro-differential equation with nonlocal
condition in Banach Space. We shall prove existence and uniquezmgts by using Banach fixed point and
Krasnoselskii's fixed point theorems. Some illustrative exasngte presented for the jistation of our main results.

Keywords: Nonlocal condition, Banach space, fixed point theorem, fraatiotegro-differential equation.
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The Spacelike Bonnet Surfaces in Lorentzian 3-Space
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Abstract

,Q WKLV SDSHU ZH JHQHUDOL]® BAKH 6FRU X\ RidinemRidKEddidZad SgacdioY H
the Lorentzian 3-Space for the Spacelike surfaces. By tlud Hii criteria, we investigate Spacelike Bonnet Surfaces and
their associate surfaces. Finally, we consider the clag#ificaf helicoids which were given by Beneki et al. We give

these as examples to illustrate our results. They satisfyoodlitions as Spacelike Bonnet Surfaces. Also, we determine
their associate surfaces.

Keywords: Bonnet Surface, Spacelike surface, Helicgiskociate surface, A-net.
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Mode Matching Technique for Analysis of Sound Wave in an Infinite Duct vth Different

Linings

Burhan Tiryakioglu
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Abstract

Propagation of sound waves by an infinite circular cylindrical duct aifferent absorbing linings is investigated

by using the Mode Matching Technique. An analytical solution fofi¢he terms are determined in form of eigenmodes
which are matched across the boundary of each junction disconti@eaphical results are obtained to show the effect of
the waveguide radius and acoustic absorbing lining on the propagation phenoAisapthe reflection coefficient is
compared with a study existing in the literature and perfect agregmobserved.

Keywords: Mode matching technique, sound propagation, absorbing liciirag,
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eg-RADICAL SUPPLEMENTED MODULES
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Abstract

In this work, R will denote an associative ring with unity athdh@dule are unital left R modules. Let M be an R
module. If every essential submodule of M has a g-radical supptémM, then M is called an essential g-radical
VXS SOHPHQ W H @aditalbsupplemeinded)hddule. In this work, some properties of trexhales are
investigated.

Key words: Essential Submodules, g-Small Submodules, Generalized RagBapplemented Modules.
ODWKHPDWLFVY 6XEMHFW &ODVVL«FDWLRQ
Results

Proposition 1 Every g-radical supplemented module is eg-radical sugtied.

Proposition 2 Every gtpplemented module is eg-radical supplemented.

Proposition 3 Every essential g-supplemented module is eg-radictdragnped.

Proposition 4 Let M be an eg-radical supplemented module. If evergmosizbmodule of M is essential in M, then M

is g-radical supplemented.

Proposition 5 Every essential supplemented module is eg-radigaésented.

Corollary 6 Let M = M1+ M2+ ::: + Mn. If Mi is essential supptented for every i = 1; 2; :::; n, then M is eg-radical
supplemented.

Corollary 7 Let M be an esse@iO VXSSOHPHQWHG PRGXOH 7KHQ HY HuMdieaQLWHO\ 0 JHC
supplemented.

&RUROODU\ /HW 5 EH D ULQJ ,l 55 HWY HVWVHQWNIDO\ \JX RFAHDBIEHEV 5 @ RE X 8
supplemented.
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r-SMALL SUBMODULES
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Abstract

In this work, every ring have unity and every module is unital lefiufe. Let M be an R module and N M. If N RadM,
WKHQ 1 LV FDOOHG D U-Bmal)RsibthodrDI/CandRIEhoied hyHNA WM UN this work, sprogerties
of these submodules are given.

Key words: Small Submodules, Maximal Submodules, Radical, Supplemented Modules

ODWKHPDWLFV 6XEMHFW &ODVVL«FDWLRQ
Results

Proposition 1 Let M be an R module and N M. If N r M, then N M.

Proposition 2 Let N M. If N M and RadM is a supplement submoduig ihen N r M.

Proposition 3 If N r M, then N K for every maximal submodule Kvof

Proposition 4 Let M be an R module and N K M. If N r K, then N.r M

Proposition 5 Let M be an R module and N K M. If Kr M, then N.r M

Proposition 6 Let M be an R module and N; K M. If N r M, then (K)+=K r M=K.

Proposition 7 Let f : M IN be an R module homomorphism. If K r M, th@f) r N.

Lemma 8 Let M be an R module and K; L M. If NrKand Trien N+ Tr K + L.

Corollary 9 Let M1; M2; ::;; MK M. If N1 r M1, N2 r M2, ..Nk r Mk, then N1 + N2 + ::: + Nk r M1 + M2 + ::; + MKk.
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Korovkin-type theorems and their statistical versions in the weighted grand.ebesgue spaces
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Abstract

In the paper we study Korovkin-type theorems and their statigécsions in the weighted in grand-Lebesgue spaces

L),

. - Based on shift operator, we define the subsgige (01) of the spaceL, (01), where continuous functions

are dense, and study some properties of the functions belonging to thispa®alogs of Korovkin theorems are
provedinl p f,when weight functionLsatisfy the Muckenhoupt condition.

Keywords:. weighted grand-Lebesgue space, Muckenhoupt condidoovkin theorems, statistical convergence
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On estimates of the fundamental solution of the degenerate parabolequations
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Abstract

In the literature, the termin of local properties is used ustmligfer the Holder requldrw\ +DUQDFNTV LQH
two side estimates of fundamental solution and etc. resultsidr &der parabolic equations, also for the cases of its
degenerate and quasilinear analogues (see, e.g. [1], [2]). Tinecabsates to the equation

w § woow
Ry tx)—, — O (1)
i © W W

with the uniform degeneratacy condition

2 At [fa, (L) [, dC AL @

forc 11, [ f",(t,X) * D, and D be a bounded domain in haIf—spa@e t, .

Concerning the function{t,X) WR EH D PHDVXUDEOH SRVLWLYH IXQFWLBQODQG
over special cylinders and some additional assumptions are assumekér to get the following results. Under the
mentioned conditions on the degeneratiodt, X) the estimates from below and upper have been stated for the
fundamental solution of (1).

Keywords: UHJXODULW\ Rl VROXWLRQV +ROGHUXQBDPOWMNO VDANQDIFRJFY L
gualitative properties of solutions, a prior estimates.
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IGAMSA: An Improved Genetic Algorithm Applied to Multiple Sequence Alignment Problem
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Abstract

Multiple sequence alignment (MSA) is a pre-processing tool istubsequent analyses of protein families. It is
has been identified as one of the challenging tasks in bioiafasn It allows comparison of the structural relationships
between sequences by simultaneously aligning multiple sequencesretidicting connections between the elements in
different sequences. The main problem in MSA is its exponerttimplexity with the considered input data set. Finding
the optimal alignment of a set of sequences is known as a Nplatenproblem. It classified as a combinatorial
optimization problem, which is solved by using computer algoritfmese algorithms lead to represent, to process, and
to compare genetic information to determine evolutionaryiogiships among living beings. At present, the iterative and
stochastic algorithms have been increasingly used to solveShepkbblem. These approaches can improve the multiple

sequenced OLJQPHQW WKURXJK D VHULHV RI1 LRVFRPIHWE HRVQ W EKEhiB @IyOVRE@iIM B O XU

to present an Improved Genetic Algorithm callec@AMSA) to find an approximate solution to the multiple sequence
alignment problem using some BAIIBASE benchmarks.

Keywords: Multiple sequence alignment, NP-complete problem, Iterative stndhastic algorithms, IGAMSA
BAIIBASE benchmarks.
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Abstract

Since binary clustering method is a method that allows clugteows and columns at the same time in data

analysis, it has been widely used in recent years. In thdg,shfter the binary clustering method and the algorithms used
for this method are briefly explained, an application is made fealadata set and the results are evaluated.

Keywords: Binary Clustering, Bimaks AlgorithnGC Algorithm.
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A Finite Difference Method to Solve a Special Type of Second Order Déffential Equations
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Abstract

In this study, we give a finite difference sheme to solveeaiaptype of second order differential equations. Our
numerical method based on finite difference relation which isrddahe Lagrange polynomial interpolations.

Keywords: Finite difference method, boundary value problem, Lagrange polynartégbolation
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Abstract

The Dullin-Gottwald-Holm equation models the unidirectionappigation of shallow water waves over a flat bottom. The
generalised weakly dissipative modified two-component D@lottwald-Holm system is analyzed by using the Lie
symmetry approach. The exact solutions of weakly dissipativefistbdwo-component Dullin-Gottwald-Holm system
are obtained in the form of power series and trigonometric functitwescdnservation laws are obtained with the help of
multiplier approach. The 3D representations of obtained solutieredsr shown.

Keywords: weakly dissipative, two-component Dullin-Gottwald-Holgstem, Lie symmetry approach, exact solutions,
conservation laws.
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A Fourier Pseudospectral Method for the Improved Boussinesq Equitn with Second-Order
Accuracy

Dogucan Tazegul and Gulcin M. Muslu
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Abstract

In this talk, a Fourier pseudospectral method is proposed for sahifiad) and boundary value problem for the
Improved Boussinesq equation. The numerical scheme is based amd-seder finite difference in time and a Fourier
pseudospectral method in spa&atensive numerical experimengsich as propagation of a single solitary wave, the
interaction of two solitary waves and single wave splittimg reported to demonstrate rich dynamics of the improved

Boussinesq equation.

Keywords: Improved Boussinesq equation, Fourier pseudospectral method, Single sadit@syinteraction of solitary
waves, Single wave splitting.
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A New Laplace-Type Integral Transform and Its Applications
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Abstract
In the present paper, the authors introduce aﬂnew integral transform,

@®; BPRaBL* P?5A ¢ BP@P4AU Pra4AaPr
. 4
and consider its special case 1dr L awhich is defi1r11ed as

®@BPaBL*t P’°A ¢ BP@P4A4 P;a
4
Several simple theorems and results that are dealing withay@neperties of these; - and ee-integral transforms are

proved. The existence theorem, convolution theorem, inversion theoiParseval type theorems for theg, - and ae-

integral transforms are given. These transforms are used for safifiafifferential and an integral equation. lllustrative
examples are also given.

Keywords: Laplace Transform, Parseval-Goldstein Type Theorems, Convolutidferebtial Equation, Integral
Equation.
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About One Property Of The Numerical Range of Two-Parametric Spectral Rsblem

Eldar Sh. Mammadadv
1 |nstitute of Mathematics and Mechanics,
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Abstract

The study of the structure of the numerical range in the mrdtipeter problem plays an important role in the
study of the spectrum by the variational metfijd In this paper it is proved that the numerical range is closddr the
condition of left definiteness.

Keywords: multiparameter eigenvalue problems, spectr, numerical rdefjaiteness conditions..
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On the Hankel Transform Using HOL-Light Theorem Prover
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SDepartment of Mathematics, Yildiz Technical Universitgrisul, Turkey
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Abstract

Hankel transform is an integral transformation which includes Béssetions as the kernel when solving
axisymmetric problems in the cylindrical polar coordinates.dpplicablan wide variety of science and engineering areas
such as optical data processing, generation of diffusion probitasmdary value problems. In this study, we plan to
formalize Hankel transform and its useful properties by usingi@ie-Light theorem prover. HOL-Light has a library of
transform methods as well as a reach set of mathematicaigh such as differential, integration, transcendental, topology
complex numbers, Lp spaces and vector theories of multivarialolg«s.

Keywords: Hankel transform, Higher-order logic, HOL-Light
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Design of EWMA and CUSUM Control Charts Based On Type-2 Fuzzy Sets

Ihsan Kaya, Esra llbahat, Ali Karasart, Beyza Cebeti
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Abstract

With the increase in the variety of products and services in tiket quality has become one of the leading
factors. For this reason, comprehending and improving quality play an imtpate in attracting customers and staying
competitive in the market. Since adopting quality as aergiml part of business strategies brings significant benefits,
many approaches have been developed to improve the quality of pradddasrvices. A Shewhart control chart (SCC),
one of the most preferred techniques in statistical process c@trilized to determine whether there are unusual sources
of variability in a process or not. The systematic use of this teanigcquite efficient to reduce such variations, as it will
enable corrective measures to be taken to eliminate thasaalrsources of variability (Montgomery, 2012; Burr, 1976;
/HDYHQZRUWK *UDQW W LV DRBRWRWHSMHORHAMYYUWLWDGE LWRWO WRZP
one drawback, which is that it disregards the information provided setheence and utilizemly the information given
in the final sample observation. It consequently causes SCCs teldia/ely insensitive to small process shifts
(Montgomery, 2012; Yang et al., 2011). For this reastumulative Sum (CUSUM) (Page, 1954), and Exponentially
Weighted Moving Average (EWMA) control charts (Roberts, 1959) haga pbeposed to overcome this drawback and
to effectively handle sugbrocess shifts.

The effectiveness of these control charts (CCs) depends onctira@cof theavailabledata. However, in most
of the real-world problemshere are uncertainties in the processes related to measiigyatems or operators. The fuzzy
set theory (FST), proposed by Zadeh (1965), have been commonly employedyirfietids to deal with vague and
imprecise information. FST, handling uncertainty by defining membedsggees, have been integrated to control charts
in the literature. Although this tool can manage the proedated to uncertainty, the extensions of FST can be used to
improve their ability. For this aim, one of FST extensiomaethtype-2 fuzzy sets has been used to design of control charts.
The main advantage of type-2 fuzzy sets, proposed by Zadeh (19#®t they can effectively model uncertainty even
when the membership functions are not crisp (Kilic and Kaya, 2015). foherén this study, type-2 fuzzy sets are
integrated into EWMA and CUSUM charts to design these contratsct@mbe able to handle the uncertainties in the
processes and measurements. For this aim, the contra &midt center lines have been re-formulated based on type-2
fuzzy sets. Furthermore, an illustrative example is providstidav the applicability of the proposed techniques.

For future research directions, defuzzification procedure of type-2 etsycan be analyzed to use them into
CCs. For this aim, the design of control charts can be considéteckspect to rules of control charts that check whether
the process is stable.

Keywords: Quality control, Type-2 fuzzy sets, EWMA, CUSUM.
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Boundary Perturbations in Laplace and Steklov Eigenproblems
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Abstract

In this study, we have considered the Laplace and Steklov eigemrahiems involving the Laplace operator that is of
fundamental importance in many physical phenomena. We atmdifzanalytically and numerically the effect of boundary
perturbations on the eigensolutions of these eigenvalue problems.nMeegance between the perturbed solution and the
original solution is investigated according to the perturbation paearbg introducing a set of differing perturbations to
various one andtwls LPHQVLRQDO GRPDLQV 7sf G&dur§irs betwddi tHeviwd FSRiehy ar&®used to
obtain this convergence behavior. The theoretical results are confirnmedniayical experiments and are compatible with
the results obtained for the corresponding boundary value (source) problenBedjtles, we investigate numerically the
convergence properties of the finite element solutions of the pertprbblém to the analytical solution of the original
(unperturbed) problem on a one-dimensional domain, and we obtaitrd¢hdyamentioned behavior for a fixed mesh.
Analogous results are obtained on a square domain with two-donehsettings for eigenvalues. Moreover, the Laplace
and Steklov eigenproblems are considered on regular polygons which aiieemhsn the unit disc with an increasing
number of sides. For the Laplace eigenvalue problem, we nurheshalv that the eigenvalues on the polygon can be
represented in terms of inverse powers of the number of its sidésensmg[2] (see also [3]). Similar numerical results
are shown to be valid for the Steklov eigenvalue problem with regamtvénal characteristic properties which are not
available in the open literature to the best of our knowledge.

Keywords: Laplace EVR Steklov EVP, FEM, boundary variations.
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Vukman's theorem for symmetric generalized semibiderivations

Faiza Shujat
Department of Mathematics, Faculty of Science, Taibah Usityer
Madinah, Saudi Arabia
faiza.shujat@gmail.com

Abstract

In the present note we introduce the notion of symmetric generakeibiderivations on rings and prove some basic
commutativity results for semi-biderivations. Moreover, anain objective is to extend the theorem of Vukman [2] for
biderivation to the case of symmetric generalized semi-bidevhaton prime ring. Also we explore some counter
examples in favor of the hypothesis of our theorems.

Keywords: Prime ring, generalized bi-derivation, semiderivation,(lefht) bi-multiplier.
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Hidden Bifurcation to Multiscroll Chaotic Attractors Via Transformations
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Abstract

In this paper a novel method revealing hidden bifurcations in thtspiral generated by Transformations. The method to find such
hidden bifurcation is similar to the method introduced snkter, et al. (2016) for Chua multiscroll attractors. Weyscompletely
the multispiral Chua system, generated via Transformatimascheck numerically our method for numbers of scrolls ftam6.

Keywords: Hidden bifurcation, linearization method, saturated functionserie
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Spectral properties of the problem on vibrations of a loaded string in wghted grand Lebesgue
spaces

Fatih Sirintand Yusuf Zerén
Ystanbul Aydin University
fatihsirin@aydin.edu.tr
’Department of Mathematics, Yildiz Technical University,
yzeren@yildiz.edu.tr

Abstract

In the solution of the vibration problem, which has two ends fixed dabasuspended in the middle, a second-
order discontinuous differential equation emerges. In this studyomgider in weighted grand Lebesgue space to reach a
wider set of solutions to the spectral problem. However, diretiatt that the weighted grand Lebesgue spacg: F s &'s
is not separable, we have express9q. ; : F s & subspace suitable for the problem with the help of the shifatupeFor
the basicity properties of the system of eigen and associatetibhsof the second order discontinuous differential
operator, ths spaceps. :Fsae' and );.5:F s &svith a general weight functio: ®satisfying the Muckenhoupt
condition are studied.

Keywords: weighted grand-Lebesgue space, discontinuous spectral probiaityb®uckenhoupt condition.
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On Atomic Decomposition with respect to Exponential System in Weighted Mogy-type

Spaces

Fatima Guliyeva
Institute of Mathematics and Mechanics of NAS of Azerbdjaki), Azerbaijan
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Abstract

Exponential system in weighted Morrey spad;%sc is considered in this work. Under natural conditions on the

weight function, these spaces are non-separable. Basedstiftloperator, we define the subspaMeF,’J’O . LpL’,C, where

infinitely differentiable functions are dens¥/e consider a case where the weight functidhdoes not satisfy the

Muckenhoupt conditiorAp' ¢- We prove that in this case the system is defective, but ih@@tomic decomposition of

,C
the spaceM ", “.

Keywords: Morrey space, exponential system, atomic decomposition
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A Decomposable Curvature Tensor on the Recurrent Riemannian Space
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Abstract

In this work, we have studied the recurrent Riemannian spabeavsimi-symmetric metric connection and the
curvature tensor decomposed in the fo#, L Ry nwhere Ris a contravariant vector field is arid, zis a covariant

tensor field.
For the spacet § that has a decomposable curvature tensor in the fgtod. <1 , swe Show that tensor fields

:$andi p @re recurrent. And later we proved two main theorems concesugtgspaces.

Keywords: Semi-symmetric metric connection, recurrent Riemannian sgserent tensor, decomposable curvature
tensor.
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Global existence of solutions for a coupled viscoelastic wave equation with degete damping

terms

(UKD Q %hdiRatn@ Ekinéi
!Department of Mathematics, DicleUniversity,
episkin@dicle.edu.tr
’Department of Mathematics, Institute of Naturel and Apglieignce,Dicle University
ekincifatma2017@gmail.com

Abstract

In this talk, we investigated a nonlinear system of visctieleguation with degenerate damping and souerens in abounded
domain.Under appropriate assumptions on the parameters, degenerate gaenpia and the relaxation functions. Then we
investigated global existence of solutions.

Keywords:Global existence, relaxation functions, degenerate damping.
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Blow up of solutions for a nonlinear Kirchhoff-type wave equation with dgenerate damping
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Abstract

In this talk, a finite time blowup of the solutions fKirchhoff-type wave equations with degenerate damping tesmansidered.
We prove finite time nonexistence of weak solutions with positiit&al energy.
Keywords:Blow up, Kirchhoff-type, degenerate damping, wave equation.
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On Solvability of Rieman Boundary Value Problems in Hardy-Orlicz Classes and Application
to Basis Problems

Bilal Bilalov* and Fidan Alizadeh
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fidanalizade95@mail.ru

Abstract

This work deals with the Orlicz space and the Hardy-Orliagses generated by this space, which consist of
analytic functions inside and outside the unit disk. The homogeneoumartbmogeneous Riemann boundary value
problems with piecewise continuous coefficients are consideréibse classedNew characteristic of Orlicz space is
defined which depends on whether the power function belonbistepace or not. Relationship between this characteristic
and Boyd indices of Orlicz space is established. The concephafiical solution of homogeneous problem is defined,
which depends on the argument of the coefficient. In terms of the abavacteristic, a condition on the jumps of the
argument is found which is sufficient for solvability of these poid, and, in case of solvability, a general solution is
constructed. An orthogonality condition is given for solvability of non-bgemeous problem. The obtained results are
applied to establish the basicity of a linear phase exponentiahsyar Orlicz spaces.

Keywords: Orlicz space, Hardy-Orlicz classes, Riemann boundary vatidem, basicity
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Numerical Analysis of Volterra Integral Equations Utilizing Bernstein Type Approximation
Technique
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Abstract

In this presentation, we construct a numerical scheme to sivarid second kind of Volterra integral equations
with the help of new modification of Bernstein approximation technighieh fix the exponential function. In order to
validate introduced method, we also present the convergence arltsis numerical scheme. Finally, we provide the
numerical experiments of proposed method to show that its superior prapertie

Keywords: Volterra Integral Equation, Bernstein Approximation, Exponential Fomst
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On New Modification of Gamma Operators; Theory and Application
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Abstract

The present paper deals with new modification of Gamma operatees\yng polynomials in Bohman-Korovkin
sense and study their approximation properties: Voronovskaya type tlseomeighted approximation and rate of
convergence are captured. The effectiveness of newly modified anseaacording to classical ones are presented in
certain senses as well. Numerical examples are alsmpdséighlighting the performance of the new constructions of
Gamma operators in the context of one dimensional approximation.

Keywords: Voronovskaya type theorems, Weighted approximation, Rate of convergence.
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Commutative ideals of BCK-algebras based on fuzzy soft set theory
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Abstract

In this paper, further properties of fuzzy soft ideals over BCK/BClbabgeare investigated. The notion of fuzzy
soft commutative ideals over BCK-algebras is introduced, and reledpdrties are investigated. Relations between fuzzy
soft ideals and fuzzy soft commutative ideals are discuss®t conditions for a fuzzy soft ideal to be a fuzzy soft
FRPPXWDWLYH LGHDO DUH SURYLGHG U¥VKH WHLIR Q RicHGSRVE R @tadd WdebB GH G L
are dealt with, and characterizations of fuzzy soft (commvefgiiileals are considered.

Keywords: BCK/BCl-algebra, (Commutative) ide&uzzy (commutative) ideal, Fuzzy soft daizzy soft (commutative)
ideal.
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Study on a Fuzzy Logic based system using Quality Attributes
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Abstract

Fuzzy Logic is a generalization of standard logic, in whictoacept can possess a degree of truth anywhere

between 0 and 1. This system is based on fuzzy logic and it sudgestsst college for a particular student based on
quality attributes. Quality attributes are the factors whose opiai@nstated linguistically. We have provided the data of
the colleges to the system. System asks for student detdilsased on these details, system filters the collebes. iT
ranks the filtered colleges based on quality attributes and aghigiimest college to student. This system acts as an
advisor/mentor and helps students to make good decisions about celkagers.

Keywords: Fuzzy Logic, Quality Attributes, Fuzzy Hamming Distanbestance Matrix.
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Openness and closedness of Measures
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Abstract

In this talk | will give a survey on some results aboutsness on effect algebras.
Effect algebras (alias D-posets) have been independemtilced in 1994 by

D.J. Foulis and M.K. Bennett and by F. Chovanec and F. Kopkaddelling
unsharp measurement in a quantum mechanical systegnafita generalization of
many structures which arise in Quantum Physics and inevtegtical Economics,

in particular they are a generalization of orthomodular pased MV-algebras

and therefore of Boolean algebras.

I will offer a version of the open mapping theorem whielest that a finite dimensional
sigma-order continuous modular measure defined on a sigmalaetereffect algebra has
closed range, and it is open whenever it is nonatomic. Tiegon of openness of classical
measures, i.e. of measures defined on Boolean algebrd®drageated by several
authors, e.g. by Anantharaman and Garg, Karafiat and Spakdnvpkiticular, Spakowski
proved the openness of finite dimensional-valued sigma-addithegomic measures
defined on sigma-algebras. Lyapunov gave the first proof tiiiteadimensional
valued sigma-additive measure defined on a sigma-algebi@diased range, rediscovered
by Halmos with different techniques eight years laterijlipresent a generalization of
this theorem valid for (sigma-order continuous) modular nreasn effect algebras.
| stress that a (sigma-order continuous) modular measwdonlean algebra is
precisely a (sigma-additive) measure in the usual sense.

Keywords: Open mapping theorem, Lyapunov theorem, modular measures, efédrtalg
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Veracity and satisfiability condition of state equation of bubble liquid

Gulshan Akhundm

Department of Applied Mechanics, Azerbaijan State Marine Academ
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Abstract

The calculations has carried out veracity and satisfiability dondiff state equation of gas-liquid surround in

this article. The dependence of the dimensionless radius afrtbabble, of the pressure in the bubble, of gas temperature
on the dimensionless time and analogical dependence for thavbasethe pressure went down abruptly at room
temperature in the water depicted. The results showedthdetived state equations agree well with wellknown formula.
Keywords: state equation, gas bubble, pressure, gas-liquid mixture, tempermlume concentration.
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Accretive Darboux growth in Minkowski spacetime
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Abstract

It is well known that the geometric methods are used in modsfielnatural sciences. Kinematics on curves and
surfaces as one of these methods is an essential tool for intregtity@ growth of some biological objects. In [6], the
authors give a mathematical framework to model the kinemafitise surface growth of some biological objects by
defining a growth velocity at each point on a spatial generating cln this study, a time dependent model for the accretive
growth is considered. For this, it is defined a growth velanitthe direction of the Darboux vector at every point on a
spatial non-null curve in the three dimensional Minkowski spacethdse, several examples and visualisations are given
to support the theory.

Keywords: Alternative moving frame, accretive growth, Darboux vectonkdiski space, timelike helix, spacelike helix.
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Scattering Function of the Quadratically Eigenparameter Depending Impulsivé&turm-
Liouville Equations
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2Gazi University
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Abstract
We shall define the impulsive Sturm-Liouville boundary value proISBVP)
FQE MVQ L8Q4& >¥ddf eé:sa»;a 'S;
‘Y4E %L Ege,Lr;E: BE BLE @& —r;Lr :t;
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TP L QST E YeJ 1s7ia
ZKHUH LV D VSHFWALE ;BQEEDR BNEHUr dard treal numbers3dy M ré g UM
rasticF WslsP randqisareal valued {unction that satisfies the following condit

t:SEVM: V@O »a
4

There are some studies examining the scattering analysisiofghksive Sturm-Liouville equatior's F ? The
difference in our study is that the boundary condition is in the gliaéivem with the aspectral parameter. This gives the
problem a new perspective.

The plan of this paper is as follows. In section 2, we dehltivé impulsive Sturm-Liouville operator on the semi
axis. We first obtain Jost solution and Jost function of ISBVP (138 we get the scattering function by using the Jost
function. We also investigate characteristic properties of thigesing function of (1)-(3). In section 3, we define the set
of eigenvalues of the operator. Furthermore, we get the asymgotition for Jost function and resolvent operator of this
problem. In section 4, we take an example to demonstratelitiéyvaf the methods and theorems we have shown.

Keywords: Jost solution, Jost function, Impulsive operator, Sturm-Liouville ejuatigenvalue, spectral parameter.
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Effects of Neutrosophic Binomial Distribution on Double Acceptance Samiplg Plans
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Abstract

Acceptance sampling plans (ASPs) offers to inspect a smalksead of all outputs in a production process. This
approach minimizes the inspection cost dramatically and guarahésestput quality within a predefined risk ratio based
on a small sample size. One type of ASPs named double samplglireg(DSPs) gives an ability to minimize the effect of
the randomness on inspection results and reach a lower ridknighr a small sample size. We know that the ASPs use
certain values while formulation and application procedures. Howi\sralso clear that quality metrics and quality
specifications may not be certain in some real cases and tegiearsome vagueness. The fuzzy set theory (FST) is one
of the most popular techniques to model the uncertainty in the engig@roblems. Additionally, we know that the fuzzy
extensions such as Neutrosophic sets (NSs) bring some advantagesge thase uncertainties. Generally, fuzzy DSPs
LV RITHUHG LQ WKH OLWH U D Wuxdppto&eK &/ canvertithe priablen Xn@® hidrrhGrallibdiéétgm.
With the help of this conversion, it is enough to solve the probl#imcertain values for the upper and the lower limits of
the intervals. However, the uncertainty is generally morepéxrin real life applications including human factor. NSs
that include three terms, truthness (t), indeterminacy (i) arsityfgf) and cover inconsistent data cases are good
representation of human thinking under uncertainty. In this study, elagbkeptance sampling plan is formulated and
analyzed based on NSs by using binomial distribution. A numesiaat@e is also presented.

Keywords: Acceptance double sampling plans, Fuzzy sets, Neutrosophic setsyilidistribution.
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On some spectral properties and trace formula of differential opstor with unbounded
operator coefficient

Hajar Movsumova
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Abstract

In this article we research asymptotic eigenvalue distmilitfdboundary value problem dependent on spectral
parameter in the Hilbert space. Further we calculate therficet formula of the same problem.

Keywords: Hilbert space, eigenvalue parameter, the first regularizee tra
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Homotopy Perturbation Elzaki Transform Method to Random Component Partial Differential
Equations
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Abstract

In this study, the series solution of the random component nonpiagi#l differential equations are analyzed by
using Homotopy Perturbation Elzaki Transform Method (HPETM). The paeasrend the initial conditions of the random
component nonlinear partial differential equations are stugjedormal distribution. A few examples are indicated to
illustrate the effect of the solutions obtained with Homotopy Perforb&izaki Transform Method (HPETM). Also, the
functions for the expected values and variances of the approxinaytical solutions of the random component nonlinear
partial differential equations are acquired in the MAPLE softwetomotopy Perturbation Elzaki Transform Method is
applied to analyze the solutions of random component nonlinear pdiféatuiial equations. MAPLE software is used
for the finding the solutions. Besides, MAPLE software is usechéodtawing the figures.

Keywords: Random partial differential equation, expected value, homotopyrpation Elzaki transform method.
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Homotopy Perturbation Elzaki Transform Method to Random Component Partial Differential
Equations

HallAQbo
!Department of Mathematical Engineering, Gumushane University,
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Abstract

In this study, the series solution of the nonlinear time-fradtigaa dynamics equation is analyzed by using
Homotopy Perturbation Elzaki Transform Method (HPETM). The fractidedvatives are defined in the Caputo sense.
An application is solved by using Homotopy Perturbation Elzakn§foam Method (HPETM). Also, the graph of the
solution of the nonlinear time-fractional gas dynamics equation anelot in the MAPLE software..

Keywords: Gas dynamics equation, homotopy perturbation Elzaki transform méflittaty Leffer function
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Predicting Anemia in Medical Systems Using Artificial Neural Network Models
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Abstract

Since life is a multivariable function and each varialle & varying level of impact in biological equilibrium, this

study concentrates on a study based on as many input variablesibepdserefore, since the evaluation of anemia is
difficult or expensive or time consuming with the use of classipptoaches, this study aimed to estimate the relationship
between various types of blood features and types of anemia ougothedical environmeniTo accomplish this, the
artificial neural network ANN) algorithms have effectively been designed for the populatiomt@feist. The research is
produced in terms of data consisting of 539 subjects provided from blood lalewatod they have been analyzed by
using the ANNs with both one hidden layer and two hidden layers. Tidig gives the best accuracy of the results and is
seen to be a very successful first attempt to predict angqpés based on the biophysical features. Thus, the present
assessments show that the ANN provides a successfulrtpstdicting anemia types with high accuracy.

Keywords: Artificial neural network, Prediction, Anemia, Blood featrApplied mathematics
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Abstract

/IHW 0 EH DQ 5 PRGXOH ,I HYHU\ «QLWH O YVXRFUHDRHHGV VIXE PR B/ KO R LOV KH
g-V XSS OHPH QW H-Guppkthetet) tHodlld. In this work, some properties of these medeliEwestigated.

Key words: Essential Submodules, g-Small Submodules, Supplemented Maghdapplemented Modules.

2010 Mathematics Subject Cldssation: 16D10, 16D70.
Results

Proposition 1 Every g-supplemented module is fg-supplemented.

Proposition 2 Let M be fg-supplemented R module. If M is noetherian, then M is g-suppiteme
Lemma3LetMbeafdy XSSOHPHQWHG 5 PRGXOH D Q &binodide & M QHedMER Is iH QHUD W H C
supplemented.

Corollary 4 Let M be a fg-supplemented R module and N be a cudbimodule of M. Then M=N is fg-supplemented.
Corollary 5 Let f: M IN be an R module epimomorphism and Kekii@g LW H O\ JH Q H U Bypdtementdd,ahdénv 1J
N is also fg-supplemented.

Corollary 6 Letf: M ! N be an R module epimomorphism with cykéenel. If M is fg-supplemented, then N is also fg-
supplemented.

Lemma 7 Let M be a fg-supplemented R module and N M. Then ff¢supplemented.

Corollary 8 Letf: M ! N be an R module epimomorphism with sikedhel. If M is fg-supplemented, then N is also fg-
supplemented.
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Abstract

/HW 0 EH DQ 5 PRGXOH ,I HYHU\ FR«Q L sgsudplevheminM, Bhén M S EdlldRi@ X OH R1 0 K
FR«QLWHO\ -Bugplerhenwd W BULHA\ FRupRlénénted)middule. In this work, some properties of
these modules are investigated.

Key words: g-6PDOO 6XEPRGXOHV &R«QLWH 6XE P R&MERHanted MvddIESW LD O 6 XEPRG

2010 Mathematics Subject Cldssation: 16D10, 16D70.
Results

Lemma 1 Every essential - XSSOHPHQWHG PR eépsipplerhéntddR « QL WH O\

Corollary 2 EverygV XSSOHPHQWHG PR Gxupplerhentd R« QLWHO\ HJ

/IHPPD (YHU\ FR¥REBBGORHQWHG PR GXWplerhantddR «QLWHO\ HJ

Corollary 4 Let M =AU olaplf / gsco QLW ksapplemented for every i 21, then Mds Q L W HsDippldrdented.
Corollary 5 Let M be a coQ L W ks@pplemented module. Then every M generated module ® toW HO\ HJ
supplemented.

Corollary 6 Let R be aring. If RR is g-supplemented, then everptuta is eg-supplemented.

Proposition 7 Let MEH D Q F R « @upyldienteti thodule. If every nonzero submodule of M is esseritialthen
0 LV FR «Qs&uppledentdd.
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On an algorithm for controlling the depth of feedback in an optimization poblem taking into
account the distribution function of perturbations
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Abstract

An algorithm is proposed for generating a feedback function for tketamtimizing quality when performing
tasks on the volume of output. The problem is characterized by thegresdean external disturbance factor with a

known distribution function.
Keywords: Quality management, optimization based on constratoishastic problem.

Product Quality Function Set
F F(xu) 1)
where X - is the quality indicator of processed raw materialglisturbance with a distribution functiop  A¢x) ; management,
which is the intensity of current production. The plannedipction volumeG for the period « (o, T]is given in the form:
T
ut)dt G )
0
A rule is set to control the average quality over a pesfagliality (1), which must be observed at arbitrary pointsrie t

t+(OT]:

2

t
: G u(hdw
Ux(t), L] {argmax @ (x(1),d) L(H)-d # ;

° © H :
Based on the given distribution functign  sgx) , the given weight coefficients of the quality optimatityd the
attainability of the planned task, it is necessary terdghe the optimal feedback depth functiog) that delivers the maximum
H F(x(t),u(t)] o max )

The algorithm for solving this problem is basednentecessary condition, which consists in the stabletemgince of mathematical
expectations of the value of the quality function and the redithdhiction of the task according to the plan throughout thizeent
planning period.

- 8 )

. 0 0w 0 O
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Hermit Operational Matrix for Solving Fractional Differential Equations
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Abstract

This paper aims to solve the fractional differential equatfibBés) with operational matrix method by Hermite
polynomials in the sense of Caputo derivative. For this purposeteneph to re-define the FDEs with a set of algebraic
equations with initial conditions which simplifies the complete |anob We achieve either exact or approximated
solutions by solving these algebraic equations with the proposed methimdlidate the efficiency of the proposed
method, various illustrative examples are solved. The main adyanf the method is its high speed which requires only
a few number of step for solution. Therefore, the complexiii lef the solution is low which makes it practical. We

also consider the FDEs with non-polynomials solution making the propuostiadd more reliable. Another important
feature of this work is that there is a big gap in literaturéiomite operational matrix which is fulfilled by this work.

Keywords: Fractional integration, Hermite polynomials, operational mafagputo.
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Abstract

In this work, we consider a nonlinear delayed wave equatiorvaithble-exponents. Under suitable conditions,
we prove the blow-up of solutions in a finite time. Several phaygicenomena such as flows of electro-rheological fluids
or fluids with temperature-dependent viscosity, nonlinear viastieity, filtration processes through a porous media and
image processing are modelled by equations with variable exponewmsliokarity.

Keywords: Blow-up, Nonlinear Wave Equation, Variable-Exponents, DelaynTer
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Decay and Blow up of Solutions for a Delayed Wave Equation with Variable-Exponents
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Abstract

This work deals with a nonlinear wave equation with variakfmeents and a delay term. Under suitable

conditions, we study the blow-up of solutions in a finite timeh&absence of the source term, we prove a decay result.
Generally, time delay effects arise in many applications andigabproblems such as physical, chemical, biological,
thermal and economic phenomena.

Keywords: Blow-up, Decay, Variable-Exponent, Delay.
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A Fourier Transform Technique for Shape Detection of 3-D Rigid Objets
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Abstract

In this work, al LEHU RSWLF /OR\GYV PLUURU DVVHPHEH@MWNUXNHBQFR RBW R/
detection of 3D rigid body shape8.VLQJ /O R\G TV tnddtird Hghtvpaterns projected onto an object surface,
and a CCD camera captures the deformed interference pattermortiulated data is then 2D Fourier transformed into its
spatial frequency. The desired data is filtered from this inféoman the Fourier domain using a bandpass filter, and the
surface profile of the object is obtained by applying the inverse 2Ddfdtansform and a phase unwrapping algorithm.
:H DQWLFLSDWH WKDW XVLQJ D ILEHHRSMWLH L GridfsemelBrRibttamiast iidie E O\ F
stable, and much simpler than using the structured light paftetems previously employed in optical health monitoring.

Keywords: Fourier Transform, Fringe analysisterferometry, Surface measurements.
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An extensive statistical study for the Leukemia mathematical model usintpe RVT technique
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Abstract

This paper provides a probabilistic study for the four compartméntkémia mathematical model. Our study
focuses on the randomized endemic equilibrium state considering therptimfn rate of the immune cells due to the
cancer relapse is a continuous random variable. This treatmade the presented model to be more realistic and efficie
Depending on the Random Variable Transformation (RVT) technique, thpriitsability density functions (1-PDFs) for
the solution processes of susceptible blood cells, infected bédisgd cancer cells and immune cells are explicitly derived
at the equilibrium state. These PDFs are general andfoalichy probabilistic distribution of the input random variable.
Relying on the obtained PDFs, the main statistical propesfiesifically, the mean and the variance functions, as well as
the confidence intervals for the solution processes are coddiict¢est the validity of the theoretical findings assodiate
to the proposed randomized leukemia model, some numerical resattatpbthrough an illustrative example.

Keywords: leukemia mathematical model, Random Variable Transformation) (lRefinique, First probability density
function (1-PDF), randomized endengiquilibrium state, random profileration rate, adoptive immune cells therapy.
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An Assessment On Factorization Of Determinants
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Abstract

This study aims to examine different teaching methods for the swbj@eterminants, which are taught in the linear
algebra classes, to the first year students of the uniesrsithese methods were evaluated according to the answers
given by the students to the questions. For this purpose, two groupsAgaadB, each consisting of 70 students,
were selected. Students in Group A and B were asked to d¢althiadeterminant in concrete form and to find the
factorization of the determinants in abstract form. It has beemvalosthat the group B students were more
successful.. Findings of the research will be explained in mia#En with details.

Keywords: Linear algebra, teaching linear algebra, factorization @rdghant of matrix
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Abstract

In the study published by Jones, Singerman and Wicks (1991), the mpdwlpr the movement of an element

of the modular group of (extended set of rational numbeirshyperbolic geometry and, Farey graph,, and (s 5 yvere
studied. Also, it is showed that the fixed of any two points isugmted inA and the element of the modular group that
leaves constant an element @is infinite period. So, the element of the modular group éaatds the»> element constant
is symbolized asé,. In thg same study*, the subgroups of\of containing% are obtained and invariant equivalence
relations are generated ah In this study, we show that, the element that fieloinﬂ modula group according to based on

the choice of?3 for TAU @nd:T4& U: linstead of a special value of s@tsuch as». Similarly, we study subgroups

* containing /A and we examine that the invariants equivalence relatior& on
a

Keywords: Modular groupJnfinite period, Invariant equivalence relations.
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Matrix Product

GEUDKLP *pfi$OL +LNPHW '(6(5
!Department of Mathematics, Karadeniz Technical University,
gokcan4385@gmail.com
2 Department of MathematicKaradeniz Technical University
ahikmetd@ktu.edu.tr

Abstract

The Fibonacci number sequence and related calculations comedigritific facts in many events we encounter
in daily life. This special number sequence is processe@ indturrence of many events such as calculating the diameter
of the equatorial circumference of the Earth, flowers, growth andwstesadf leaves, trees, reproduction of bees, sunflower
and so on. (Koshy, 2001). However, in recent years, the relation betvedeitbbonacci and Lucas Number sequences with
continued fractions and matrices has intensively been studiay Mentities have been found by soinél ttypes of
special matrices withthpower that have been associated with the Fibonacci and huodsers. The aim of this study is

to examine matrix@ss ?Aunder the lorentzian matrix product with power, quadratic equations and characteristic

roots unlike the classical matrix product. In addition, we waatctuire some identities with the help of mat@ss ?A
under the lorentzian matrix product witti power in relation to the Fibonacci and Lucas numbers.

Keywords: Fibonacci and Lucas Numbetgrentzian Matrix Multiplication, Quadratic Equation, CharactariRoot.
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Some Properties of Internal State Operator on Sheffer StrokBasic Algebras
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Abstract

In this study, we introduce an internal state operator on Shefifeke basic algebras. We handle some
characteristic properties of this operator and give some exaatmesthese properties. Moreover, we construct a relation
between orthomodular lattices and Shefer stroke basic algetias bglp of the internal state operator.

Keywords: Internal state operator, Sheffer stroke basic algebras, Orthomaadtitas
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Abstract

In this study, a normalized form of regular Coulomb wave function is condid&ye using differential

subordination method due to Miller and Mocanu, we determine sonuitions on the parameters such that the normalized
regular Coulomb wave function is lemniscate starlike and exponetatitikesin the open unitdisp L v b '& O s;
respectively. In additon, by using the relationship between regulao@bwlave function and Bessel function of the first
kind we give some conditions for which the classical Bessel imofithe first kind is lemniscate and exponential starlike
in the unit diskp.

Keywords: Analytic function, Coulomb wave function, Exponential starlilend_emniscate of Bernoulli, Lemniscate
starlikeness, starlike functions.
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Mathematical Modeling of Line Balancing Problem

Irem Kilict, BabekErdebilli(B.D.Rouyendegh)
!Department of Industrial Engineering, TOBB Economics and Technbloiyersity,
i.kilic@etu.edu.tr
S'"HSDUWPHQW RI ,QGXVWULDO (QJL@RHYHQYL®YANDUD <60GOUOP
berdebilli@ybu.edu.tr

Abstract

Simple assembly line balancing (SALB) is an approach for assigrohtm tasks to the various workstations along the
assembly line so that the precedence relations are gshtsfiesome resource constraints considered. In this work, a
multiobjective mathematical model proposed using Type-E asseimblgrbblem, is one of the simple assembly line
balancing problem. Unlike Type-1 and Type-2 assembly line balapoitdems, only a few studied on simple assembly
line balancing of Type-E problem (SALB-E) because of its comiyle&i mathematical model is developed for
increasing the efficiency of an aircraft component production. Th@fihe mathematical model is minimizing the
smoothness index of the overall assembly line and each asséatioly, and manpower costdost aircraft assembly

lines are labor-intensive assembly linéhe mathematical model p&rsonnel flow and assembly line balancing are
formulated based on features of the aircraft component assembly line. Otiensaibtained improves assembly production
efficiency and also reduces idle time.

Keywords: Simple assembly line balancing, Type-E, Workload smoothingnBiag efficiency, Cycle time, Assignment,
Mathematical model
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Some properties of convolution in symmetric spaces and approximate idégn

Javad Asadzadeh
Institute of Mathematics and Mechanics of the NAS of Azanba
cavadesedzade02@gmail.com

Abstract

This work deals with symmetric space of functions and its subsp@ce @ontinuous functions are dense. Main
properties of convolution are established in this space. It isgordlat the convolution can be approximated by linear
combinations of shifts in a subspace of this space. Approxideattity is also considered in that subspace.

Keywords: symmetric spaces, convolution, approximate identity
Classification 2010: ? ?

Definition 1. Let ¢ be a function norm. The collectioX X U of all functions f in M for which
yf| f is called a Banach function space. For eafhe X , defing| f ||X yf| .
Definition 2. Let X be a Banach function space. The closure of the set of SimpliDIfL‘mMs in X is denoted
by X, .
Theorem.Let & be ar.i.s. with Boyd indicesD,; £, » O1 .letf «L, S S andg *E, whereE
denotes any one of the spa@s> § S or & . Then the convolutiof g in E can be approximated by finite linear

combinations of shiftgy, i.e. A0, A : +>8S @Q: * R:

o fa .
k1

E
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Some Observations on Generalized Non-expansive Mappings and Convergence Results

Javid Ali
Department of Mathematics, Aligarh Muslim University, Aligarh, India
E-mail: javid. mm@amu.ac.in

Abstract: In this talk, we shovthat the classes of generalized non-expansive mappings due todrdr&pgers and the
PDSSLQJV VDWLVI\LQ JChatgd hdkepdndert RQ SudWsbriRebasic properties of generalized norivexpans
mappings. Further, we introduce a new iterative schemedcaH iterative scheme, and prove convergence results for
generalized non-expansive mappings due to Hardy and Rogers in unifomxdanach spaces. Moreover, we show
numerically that JF iterative scheme converges to a fixed pogeradralized non-expansive mappings faster than some
known and leading iterative schemes. As an application, weeutigavly defined iterative scheme to approximate the
solution of a delay differential equation. Also, we present somiviahillustrative numerical examples to support main
results.

Finally, we also approximate common fixed points of the genethfinn-expansive mapping via one step iterative
scheme in uniformly convex Banach space. We utilize the ressdi\te image recovery problem in Banach space. Some
examples are furnished in the support of the results.

Keywords: Generalized non-expansive mappingsé X] XNLTV FR Q Gix& pdn@i &
JF iterative schemé uniformly convex Banach spacésimage recovery problem.

Mathematics Subject Classification:47H09 i 47H10
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NATURAL TRANSFORM ADOMIAN DECOMPOSITION METHOD(NTADM) FOR
EVALUATION OF TWO DIMENSIONAL FRACTIONAL PARTIAL DIFFERENTIAL
EQUATION, AN APPLICATION TO FINANCIAL MODELLING:

Dr. Kamran Zakaria , Assistant Prof., Department Of Mathematics, NEDUET
Muhammad Saeed Hafeez, Rement Of Mathematics, NEDUET

Abstract

This paper represents the new novel technique of Natural Tran&flomian Decomposition Method (NTADTM) to get

UHDO DQG ,PDJLQDU\ RSWLRQ SULFHV RLWH R/NWIRAN¥\LQRIGRWLRQ R 16 BRD|G\
time fractional ordered PDE consisting two different stocks. Thlmigque is the combination of Natural Transform and
Adomian Decomposition Method\ccordingly, the technique is found to be appropriate for financial melai€an be
expressed as partial differential equations of integer and fralctiniex's, subjected to initial or boundary conditions.

Keywords:1IDWXUDO ,QWHJUDOV 7UDQVIRUP $G RIRLDFW IHFRPG RVULGHLR @ FKHIWE
Scholes PDE, Options, Fractional Order Caputo Calculus, Mailiés@and programming.
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Regionalization of precipitation zones by GWPS

Dr. Kamran Zakaria, Saima Mir, Saeed Hafeez
Assistant Professor,Department of Mathematics, NED Univefsitsichi.
Research Scholor, Department of Mathematics, NED UniversitycKara
Research Scholor, Department of Mathematics, NED UniversitycKara

zakariakamran@gmail.com

Abstract

Regionalization as for precipitation is crucial in locating tteador new dams, area for new supplies for both developed
and urban employments. It permits the confinement of catchngahseof related precipitation highlights and
appearances the framework elements in the zone, so giving cokmglatiedge about the precipitation. Precipitation
areas were perceived inside Indus River , by looking at the préioipiteequencies by methods for global wavelet
power spectrum. Information from 52 rain gauges (Pakistan Metroldgggartment and Pakistan Statistical Bureau are
the fundamental sources of information) were considered and thettngfdhe GWPS demonstrated distinctive
recurrence everywhere throughout the basin of couple of regions; notadingtadifferent frequencies are existing with
somewhat essentialness that shows changes in the pramipitathework. In spite of the fact that deciding the GWPS
existing at a yearly recurrence, they demonstrated peculigrpaiterns were identified (indicated A and B) that could
be utilized to portray the area. Hence, the five sub-avéhgpredictable stormy examples were perceived as Region (1,
2, 3, 4 and 5) with frequency patterns A and B, the climatic tiondiof the study area in terms of precipitation are
extremely diverse in these regions.

KeyWords: Wavelet, Spectrum, GWPS, power spectrum, regionalization
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Control of PID Parameters by Iterative Learning Based on Neural Network

N.Karkar, N.Zerroud, Y.Tighilf,K.Benmhammed
Department of Electronic,University Ferhat Abbas, Setifl, fa@aflEngineering.
ufas-webmaster@univ-setif.dz

Abstract

Iterative learning refers to the development, analysis and ingpi@ation of methods which allow a machine to evolve
through a learning process, and thus perform tasks that are tlifficithpossible to perform by more conventional
algorithms.Learning is a dynamic and iterative process usedddifyimg the parameters of a network in response to the
stimulus it receives from its environment. Thearning typeis determined according to parameter changes. Our
contribution in this article is the design and development of goritim that can optimize the parameters of a PID
controller for the control of repetitive systems, using thetitexdearning approach based on neural network. Simulation
is conducted to assess the sufficiency of our approach

Keywords:
learning proce$alD controller dynamic process, neural network.
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On Some Relations and Applications of the ¢ 4 ~itegral Transform

.RUD\ %and HWOH 'HUQHUN
!Department of Mathematics, Marmara University,
koraybicerr@gmail.com
ndernek@marmara.edu.tr

Abstract
In the present paper, the authors introduce two new integral transforms
¢ B TavaSLY S BST@T

APRVPIV

where4 A&, P ra J B and

1
e BTAUASL+ TA ¢ BST@4 UPrasPra
4

Several theorems that are dealing with general properttee af ; ;ziptegral transform are proved. The existence
theorem, convolution theorem and inversion theorem forcthg 4 sigtegral transform are given. Generalized Natural
transforme g”, which is a special form of 4 4 stsansform are used for to find solutions of an initial-boundary value
problem and an integral equation.

Keywords: Laplace transform, Natural transform, .Sumudu transform, H-fundtigransform
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On the Formalization of McShane Integral in the HOL4 Theorem Prover

. EUD $N¥RA gQH YUSU Petth

!Department of Mathematics, Yildiz Technical Universitgrisul, Turkey
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’Department of Electrical & Computer Engineering, Concordravérsity, Montreal, Canada
tahar@ece.concordia.ca
SDepartment of Mathematics, Yildiz Technical Universitgrisul, Turkey
yzeren@yildiz.edu.tr

Abstract

McShane integral is a type of gauge integral that differtla from the definition of the Henstock-Kurzweil
integral. For instance, a significant difference between theigwioat every McShane integrable function is Henstock-
Kurzweil integrable, but the opposite is not necessarily true. Besididee the Henstock-Kurzweil integral, the Lebesgue
integral can be represented by using McShane integral, and theisésigvals coincide on Euclidean spaces. Furthermore,
the McShane integral provides the advantages of the Lebesggmlimithout the need of the measure theory. These
integrals can be used in various fields of science and engin&eikegreliability analysis and probability theory. In this
study, we aim to formalize the McShane integral by developing propeitidefsrand proofs of its basic properties using
the HOL4 theorem prover, which already contains many useful librariesriéthe such as Lebesgue integral, real
arithmetic, and derivate.

Keywords: McShane integral, Lebesgue integral, Henstock-Kurzweil integdeD X ikke free tagged partition, Higher-
order logic, HOL4 teorem prover
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A Brief Introduction to Henstock- Kurzweil Integral

.*EUD $'NMAIRusuf Zerén

!Department of Mathematics, Yildiz Technical Universitgrisul, Turkey
kubraaksoy22@gmail.com
’Department of Mathematics, Yildiz Technical Universitgrsul, Turkey
yzeren@yildiz.edu.tr

Abstract

Henstock-Kurzweil integral, known as gauge integral or generalizeadin integralis defined based on the
modified Riemann sum. It extends the Lebesgue integral sdt ties a wider class of integrable functions. That is, the
Lebesgue integrability implies Henstock-Kurzweil integrishihowever the converse is not necessarily true. Furthermore,
it has some applications in mathematics, computer science aimdeying. In this work, we examine the Henstock-
Kurzweil integral and present its fundamental properites and smamapées, especially functions that are Henstock-
Kurzweil integrable but not Lebesgue integrable. Finally, wdysthe relationship between Henstock-Kurzweil integral
and Lebesgue integral.

Keywords: Henstock-Kurzweil integral, Generalized Riemann integralig8antegral, Lebesgue integral, gauge, tagged
SDUWLWLRQ +HQVWRFNYfY OHPPD
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A CONVEXITY PROBLEM FOR A SEMI-LINEAR PDE

Layan El Hajj

American University in Dubai, Dubai, UAE.
Ihajj@aud.edu

Abstract

In this paper we prove convexity of super-level sets of a sesadiPDE with a non-monotone right hand side,
and with a free boundary

‘QAQ L i<rO E®@B=RA
QL K&

+HUH 'LV DVVXPHG WR EH FRQYH[ BIQWKQ V S URED P P LIHdaNKnBriwaondkoHe U L J K W
DQG QR D SULRUL UHJXODULW\ LV NQRZQ DERXW WKH ERXQGDU\ "AX I °

Keywords: Convexity, starshapedness, free boundary
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PRECISE MORREY REGULARITY OF THE WEAK SOLUTIONS TO A KIND OF
QUASILINEAR SYSTEMS WITH DISCONTINUOUS DATA

Luisa Angela Maria

Abstract

We consider the Dirichlet problem for a class of quasilinegtiellsystems in domain with irregular boundary.
The principal part satis_es componentwise coercivity conditiorttendonlinear terms are Carath_eodory maps having
Morrey regularity in x and verifying controlled growth conditions wilspect to the other variables. We have obtained

boundedness of the weak solution to the problem that permits toeapiptration procedure in order to _nd optimal Morrey
regularity of its gradient.
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On Some Integral Type Inequality on Time Scales

[*WIL $.,1

Department of Bussiness Administration,Mardin Artuklu Unigghdardin, Turkey
lutfiakin@artuklu.edu.tr

Abstract

Time scales have been in the study area of many matheanatfor the last 30 years. Some of these studies are
inequalities and dynamic equations. And also, inequalitiesdgndmic equations contributed to the solution of many
problems in various branches of science. In this study, someahtgge inequalities are presented in two dimensional
case on time scales via delta integral.

Keywords: Integral type inequality, Time scales, Integral inequalities.
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An Investigation on Fractional Maximal Operator in Time Scales

/*WIL %and Yusuf ZEREN

!Department of Bussiness Administration,Mardin Artuklu UwsitgMardin, Turkey
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’Department of Mathematics, Yildiz Technical Universitgribul, Turkey
yzeren@yildiz.edu.tr

Abstract

Dynamic equations, operators and inequalities have recently indrigs@demotivating role in time scales. Time
scales have been the field of study of many mathematicr@hsaentists working in different sciences for the last 30
years. In this research, we will prove that, ®rO LT; O » the variable exponent®‘ #horm of the restricted centered
fractional Maximal delta integral operators ;equals the norm of the centered fractional Maximal defeyial operator
/| Sforallr O U O.»

Keywords: Time scales, variable exponent, fractional Maximal operator.
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Optimal function spaces for the Laplace transform

Lubos Pick
! Department of Mathematical Analysis,
Faculty of Mathematics and Physics, Charles University,
6RNRORYVNI 3UDJXH &|HFK BHSXEOLF
pick@karlin.mff.cuni.cz

Abstract

V¥e investigate the action of the classical Laplace integral transfgrmherex (&; L

Iy < ™E&S%; S $n rearrangement invariant (r.i.) function spaces oh)(®rimary attention is given

to the optimality of the range and the domain spaces. Thus, it is proved that given an r.i. function
space X such that the associated r.i. function spacerXains the functiomin(1,1/t) , then there

exists an optimal r.i. function space Y for which the Laplace transfoém, \ ..is bounded. On the

other hand, when the functiomin(1,1/t) does not belong to Xthen there does not exist an r.i.
space Y for whichx & ,, \ .is bounded. Similar results are stated for the optimality of the domain
when the r.i. range space is fixed. Applications are given for the special scale of Loreaszxspar

Thus for 1<p<, pep/(pil) is the conjugate index, andl,’], the Laplace transfornx &7t
x~14sbounded, and both the domain space and the target space are optimal.

Keywords: Laplace transform, Rearrangement-invariant spaces, Optimal domain, Optimal range,
Lorentz spaces
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Venttsel boundary value problem with discontinuous data

Lyoubomira Softova
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Abstract

We study discontinuous Venttsel boundary value problem for linear second-order elliptic equations

with VMO coefficients. It is obtained strong solvability in Sobolev spaces with optimal exponent
ranges

Keywords: Venttsel problem, VMO, strong solvability.
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Hyers-Ulam-Rassias Stability of the First Order Nonhomogeneous Linear Dynamic Equation
on Time Scale
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Abstract

In this study, the method used by Jung [1] was first used to show the UBlgersRassias stability of the first
order nonhomogeneous linear dynamic equation on the time scale. The metbdd for the Hyers-Ulam-Rassias
stability of this equation was performed for the closetlianited >= aprange of real numbers set.

Keywords: Hyers-Ulam-Rassias stability, time scale, first order nonhomogermear dynamic equation.
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Mathematical simulation models for plantain Moko disease
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Abstract

Moko is a disease of the plantain crop that has causetl ggenomic losses and currently continues without proper
management. The use of quantitative methods based on matla¢siatidation models has gained importance to devise
effective control programs and interpret epidemiological pattérmisthis purpose, it was proposed to determine the
appropriate prevention strategies for the incidence of plantain Mislease, using a simulation model. A population
simulation model was presented with nonlinear ordinary diffeleatiaations varying disease prevention scenarios with a
population of susceptible and infected plants over time. A crop avivariable population of plants and a logistical
replanting growth were assumed taking into account the maximum capégitgnts in the delimited study area. The
simulations were carried out in the Maple 18 software, the propagttieshold and the sensitivity analysis were
determined consideringEthe prevention strategies used (disinfestation of tools anddaatwruning of weeds, among
others) and the elimination of infected plants; &bserving by determining the threshold and its respective sensitivity
analysis that the parameter that most influences the thresialglis : « ; #owever, to decrease production costs due to
the high implementation of prevention strategies, differeaharios are shown that favor the control of the disease and
decrease these costs.

Keywords: mathematical models; moko; plantaRalstonia solanacearunprevention; threshold.

References:

1. Blomme G, Dita M, Jacobsen KS, Vicente LP, Molina A&jr@ati W, et al. Bacterial diseases of bananas and €hseent
state of knowledge and integrated approaches toward sustamaidgement. Front Plant Sci. 2017;8(July23

2. Jeger, M., Madden, L., & Van Den Bosch, F. (2018, MayPlant virus epidemiology: Applications and prospects for
mathematical modeling and analysis to improve understandohgliaease control. Plant Disease, Vol. 102, pp.8534.
https://doi.org/10.1094/PDI84-17-0612FE.

3. ORQWHVLQRV 2 +HUQIQGH] & DU D RHIH B B W HFED/GHViW QFRFWFERV DV
49(3), 218226.https://doi.org/10.1590/s0036-36342007000300007

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/

6DO



Minimum Generating Set and Rank of z: o ;
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Abstract

Let % be the semigroup of all order-preserving and decreasing transfornatiogsL <s & a dinder its natural
order, and let0:%; be the subsemigroupf all nilpotent elements of4. In this paper we determine the minimum
generating set 00 :%; and so the rank 00:%; .

Keywords: Order-preserving/decreasing transformation, nilpotent semigranjpnom generating set, rank.
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The Number of m-nilpotent Elementsinz: o ;
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Abstract

For J D ,3et % be the semigroup of all order-preserving and decreasing transformations L <s 4 a=h
under its natural order, and I€:%; be the set of all nilpotent elements & and <3:=;r B ;ar UL Tfor any
transformationUAn element of a finite semigroup is callédpotent (| -nilpotent) element i=2>5 L = (=2 L 1) and
= 4%4 & & are distinct. In this paper we optain a formulae for the numbérmifpotent elements and so the number of
| -potent elements i®:%; for s Q | Q J F.s

Keywords: Order-preserving/decreasing transformation, m-nilpotent.

References:
1. A Laradji and A. Umar, Combinatorial results for semigoof order-preserving full transformations. Semigroup Fof2m
(2006) 51-62.
2. A. Umar, Semigroups of order-decreasing transformationssoheorphism theorem. Semigroup Forum 53 (1996) 220-224.
3. * $\ON + $\ON DQG 0 .Ro &RPELu@&swRidnDd @des-HedrEaRing Wanstdimatiohs. Alwk. th. Ma
35 (2011) 1-9.

4. * $\ON + $\ON < hQO+ DQG - ORI+RQ@HH HDKWMV VIVQU MM WUHHI X OO WHRQW IRUP I

Math. Soc. 71 (2005) 69-74.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




Regression analysis based on stress tests and human errors
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Abstract

Stress tests are the essencial part of the Solvency Iaim®iregulation system. However, the results of stress
tests are the dependent of human errors based on the applichsitress tests. It will be measured by the regression
analysis about relationthip of human error and truthfulrietegrity of stress tests.

Keywords: Regression, linear regression, multiple regression analysis
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$Q $SSOLFDWLRQ RI Gal&kivi Methot HoDFOMING the Fractional Differential
Equations

Melih Cinar* and Aydin Secér
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Abstract

,Q WKLV VWXG\ WKH 0-QwW pf thD quitely ftash Waielet Kyped/is@onsidered to darsatution of the
IUDFWLRQDO GLIITHUHQWLDO HTXDWLRQKNDLR E&D S X W R UHHQQWO\ -EelEnd i VQ\M 1G 2
SRO\QRPLDOV > @ -DFREL SROiGdrulal3D Yheeop@ratobal Patckd foHGctbng) integration

DQG GHULYDWLYH RSHUDWRUV DUH JIRYH® YRIO 18 WQMWI VZ D YSROZHHW VX0 @V RTKH
differential equations. The main difference between Haapreh& UH & KHE\VKHY ZDYHOHWY DQG 0°QW
GHJUHH RI WKH H{IWHQGHG VHQWHQFHY EGEDQWHDWHKHFBPSOHH V0RQW,]KZD §HX
a high accuracy for all complex functions or functions with fractional popaed also cover a broad range of functions
primarily occuring in fractional models. The one of the advantafjtee method is that the used method enables a simple
procedure to convert the differential or integral equations to ahraligesystem to be simply solved by many conventional
methods in the literature. The procedure for solving equation is testestme examples to show the applicability,
efficiency and accuracy of the used method. The numerical cotopgtan this study are done by using Maple software.

7KH YDOXHV REWDLQHG IURP WKH VROXWEZRY HIHW R HFR QNG @HIH 6 RHPTS)O0LV
numeric and exact solution in the literature. The comparison of apmt&iand analytic solution of the problem are
visualized by graphics and the errors between the solutions are atigdaishown in the tables. The numerical findings

show that the method is quitely effective since it has egsyithm, high accuracy, less computational complexity and

less CPU time for solving the considered equation.

Keywords: )UDFWLRQDO GLIITHUHQWLDO HTXDKR®RWYV 0.QW] ZDYHOHW QXPHUL
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On the Sinc-Galerkin Method for Solving Fractional Integro-differential Equations

Melih Cinart and Aydin Secér
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Abstract

In this paper, numerical solution of some class of fractionafjiotdifferential equations is considered. By using Sinc-
Galerkin method, the considered equations are replaced bymsyfdinear algebraic equations. Some examples are given
to show the ability of the used method. The numerical findings shatthie method is pretty effective and it has easy
algorithm, high accuracy.

Keywords: Fractional integro-differential equations, sinc method
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Evaluating the Smart Campus Key Factors with Multi-Criteria Decision Making Approach
under Intuitionistic Fuzzy Environment
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Abstract

Universities are institutions where high-level education aidiirg activities are offered and scientific researches
and publications are made. These institutions are complex datitiies such as resource management, organization of
various activities, training of people; so innovatory and multifunatiapproaches should be used to deal with the
problems that may be encountered in universities due to theseefgat. The administration of many students, activities
and services is one of the biggest hardship that requires improvirgspesdn the concept of smart camf}s Smart
campus is the combination of smart technologies and physical inftase for educational institutions' advanced
technologies, decision making, campus sustainaljiifyand can be designed to realize multi-purpose uses such as
integrated environment, learning and life based on Internet of Things[dp Smart campus features include extensive
environmental awareness, uninterrupted networking, big data support, egreing environment and personalized
services for teachers and studgbis Within the scope of the smart campus, various applicasiocts as smart microgrid,
smart classrooms, controlling the visual and thermal propestiesildings, face recognition / smart cards have been
performed[3]. The concept of smart campus can be considered as an adaptdtiensmart city model to university
campuses [1]. Despite the differences in size and type struainrestsity campuses can be compared with cities so that
the smart city model can be used to create a smart canjplisfh be claimed that the smart city model is elegtb be
transformed in the smart campus model, as universities have cdaepprablems such as environmental impact,
management and organization problems, internal and external mobility astrirdrares, low efficiency and lack of basic
services and features, such as cifié}s Smart city model is based on six smart axes: governgropje, economy,
environment, life and mobilitf7]. These key indicators can be used to determine the atdibegaken and the strategies
to be applied to solve the problems encountered in the sm@ptisanodels which are already used to solve the problems
in the smart city models. For this purpose, we conducted an ewvalsitidy to determine the importance rankings of
"Governance, People, Economy, Environment, Life and Mobility" caitevhich are the key factors that can be adopted
in determining the actions and strategies to be implementedairt sempus applications. The evaluation of the criteria
was handled within the scope of multi-criteria decision makimayais and in this context, AHP (Analytic Hierarchy
Process) method, one of the most used multi-criteria decisiomgaiéthods, was used to determine the importance of
criteria. At this point, we utilized fuzzy logic to convert lingidstariables to be used in calculations into numerical
expressions. We even applied to the Intuitionistic Fuzzy Sethwéhiame of the extended version of regular fuzzy sets to
reflect uncertainties in linguistic expressions better. Thusyag determined which criteria should be given more
importance in the selection of the most appropriate strategiesaih sampus applications. In future studies, in line with
these determined criteria and their weights, the problem oégyratlection for smart campuses can be handled as a multi
criteria decision making problem and even comparative asatgsi be performed by applying to different fuzzy sets
extensions.

Keywords: Intuitionistic Fuzzy Sets, Key factors, Multi-Criteria &on Making, Smart campus
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A bioeconomic differential algebraic predatorprey model with harvesting
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Abstract
In this work, we propose a bioeconomic difféatatgebraic predataprey model with Holling type Il functional response and
a harvesting of both prey and the predator populations. By takimgdcount the economic factor, a bioeconomic differentigbahic
equation is obtained.
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The effect of economic profit on the model is investigategatticular, the stability and bifurcations of the systembtained by as the
economic profit parameter is varied.
MSC 2010:92D30, 34C23, 34D20
Keywords: Biological economic system, Differential algebraicteys Predatotprey model, Hopf bifurcation
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Computational Analysis of Volterra Integral Equations with Szasz-Mirakyan Type
Approximation Method
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Abstract
In this presentation, we introduce a numerical scheme to sadtefid second kind Volterra integral equations with the

aid of Szasz-Mirakyan type operators which preserve exponentiidias
Keywords:Numerical solution, Szasz-Mirakyan operator, Volterra integrahtion.
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Mathematical justification of the obstacle problem in the case of piezoekeic shell
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Abstract

The objective of this work is to study the asymptotic jigsttfon of a new twodimensional

model for the equilibrium state of a piezoelectric linsaell in frictional contact with a rigid foundation. Mgreecisely, we consider
the Signorini problem with Tresca friction of piezoelectinear shell in contact with a rigid foundation. Thee, @stablish the
convergence of the mechanical displacement and the eleatential as the thickness of the shell goes to zero.

Keyword(s): Asymptotic modeling , Signorini problem , anisotropic piezoelectric, linear elastic
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On a Second Order Modular Grad-Div Stabilization Method for the Boussinesdrlows
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Abstract

This paper studiessecond order modular grad-div finite element stabilizatiomatkefor approximating solutions of the
incompressible non-isothermibws which uses the Boussinesq approximation. The proposed methodnaiddsally
intrusive step for the velocity into an existing Boussinesq.chdis intrusive step penaésthe divergence of the

velocity error both in.®and * >-norms and is decoupled from the evolution equations. The papedgsovi
unconditionally stability and convergence results without their proofs. Nemhexperiments confirm theoretical
convergence rates, and show ti&D-FEM has a similar positive effeé@ Q 0D UV L JO L a8 itth8 tsUeal gratdQ W
div stabilization.

Keywords: Modular grad-div, finite element method, the Boussinesq equations.

References:

1. Y. Rong and J. A. FiordilinoNumerical analysis of a BDF2 modular grad-div stahilan method for the Navier-Stokes
equationsJ. Sci.Comput. 82(60) (2020

2. A Fiordilino, W.J. Layton, Y. Rong, Robust and efficient modgtad-div stabilization, Comput. Methods Appl. Mech. Eng.
335 (2018 327-346.

3.  E. W. JenkingV. John, A. Linke, L. G. Rebholz, On the parameter chaiggad-div stabilization for the Stokes equations,
Adv. Comput Math. 40 (2014) 491516.

4. A. Linke, L. G. RebholzOna reduced sparsity stabilization of grad-type for incongjtvesflow problems, Comput. Methods

Appl. Mech. Eng.261 (2013 142-153.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,

Istanbul / TURKEY
http://icomaa2020.com/




Remark on the Yosida approximation iterative technique for split monabne Yosida variationa
inclusions
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Abstract

In an attractive article Rahman et al. introduced the splitotone Yosida variational inclusions (SMYVI) and estimate
the approximate solution of the split monotone Yosida variational indsisising nonexpansive property of operators.
The main result of this paper has aw and not correct in the pfesentWe modify the SMYVI and give the strong
convergence theorem under some new assumptions. We also giwak @omeergence theorem to solve modied split
Yosida variational inclusion problem using property of averaged operatothréi new supporting lemmas.

Keywords and phrases Split monotone Yosida variational inclusions; inverse stronglyatame operator;averaged
operator; nonexpansive operator theorems.
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Connectivity of Modified Unit Graph of Some Commutative Rings
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Abstract

A graph is an instrument which is extensively utilized to modebwuarproblems in differerftelds. Up to date,

many graphs have been developed to represent algebraic structui@gdagsrrings in order to study their properties. In
this article, by focusing on commutative rifgy the modified unit graph associated wighand its complement are
introduced. In addition, we prove that if the number of vertices of tified unit graph be at least 2, then the graph is
disconnected, while its complement graph is connected. Morageeavill provide a counterexample to show the modified
unit graph of rindR is connected and its complement graph is not connected, for someutative rings without identity.
Furthermore, it will be shown that there are some commutative witigsdentity such as Boolean ring and the Cartesian
product of Boolean rings in which their associated modified unit graphsiaal.

Keywords: Commutative rings, Modified unit graph, Connectivity property
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Convergence and Stability of Perturbed Mann Iterative Algorithm with Errors for a System o
Generalized Variational-Like Inclusion Problems

Mohd. Igbal Bhatal 6 XPHHUD 6KD¢E DQG O0OXGDVLU $KPDG 0DOL
aDepartment of Mathematics, South Campus University of Kashmir, Anat®24§1, India
bDepartment of Mathematics, University of Kashmir, Srinagar-1900@é |

Abstract

In this paper, we introduce a class of H(.;3.)-accretive operators in a real g-uniformly smooth Banach spaces.
:H GH{QH WKH UHVROYHQW R S B UdbdétiRé ofiziatdRaRd. [poeHt G sthlé/dalued and Lipschitz
continuous. Moreover, we propose a perturbed Mann iterative methodrwith for approximating the solution of the
system of generalized variational-like inclusion problems disduss the convergence and stability of the iterative
sequences generated by the algorithm. The results presetiésipaper generalize and unify many known results in the
literature.

Keywords: System of generalized variational-like inclusion probléf,.)-3 -accretive operator, g-uniformly smooth
Banach spaces, resolvent operator technique, Perturbed Mannéaterathod with errors, Convergence analysis, Stability
analysis.

MSC-numbers: 47H10, 49340
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Generalized Bernstein type operators on unbounded interval and some pyximation

properties
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ABSTRACT

In the present paper, we construct a new family of Bernsteimpgrators on infinite interval by using exponential function
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Convergence of Generalized Lupas-Durrmeyer~Operators
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Abstract

The main aim of this paper is to establish summation-iatégre generalized Lupa\c{s} operators with weights

of Beta basis functions which depends @ahaving some properties. Primarily, for these new operators, wdatalcu
moments and central moments, weighted approximation is disck#sstter, Voronovskaya type asymptotic theorem is
proved. Finally, quantitative estimates for the local approximagitaken into consideration.

Keywords: generalized Lupa\c{s} operators; Beta function; Korovkin's type thepreanvergence theorems;
Voronovskaya type theorem.
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Characterizations of Lie-type derivations of triangular algebras with local actions
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Abstract

Let N be the set of nonnegative integers and A (mela-torsion free triangular algebra over a commutative ring
R. In the present paper, under some mild assumptions on Ayrdvs thatif/ $:$ L V-libe@r mapping satisfying
/(pn(Xl, Xz, veny )%)): Tn}:o pn(Xl, X2 « i-1, /(Xi), Xis1 « n) for all Xl, X2, veny X A $llth X1X2:O (resp. XXzZP,
where P is a nontrivial idempotent of A), thén G 2 ZKHUH @& adérigationan®2 $:= $where Z(A) is
the center of A) is an R-linear map vanishing at epe)-th commutator gX1, Xz, ..., X,) with X1X2=0 (resp. XX=P).

Keywords: Lie derivation, Lie n-derivation, Triangular algebra.
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A new Approach to Fuzzy Decision-Making Problems under Probabilistic Irerval Valued
Hesitant Fuzzy Information

Muhammad Naeem
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Abstract

The information of aggregation operators is playing very important rtte icecision support systems. Therefore,
the aim of this paper is to work on the probabilistic intemadlied hesitant fuzzy aggregation operators, this paper
examines the novel multi-attribute group decision-making (MM3nethod to tackle the complete loss of knowledge in
a hesitant fuzzy data setting. First, the concept of probabitigtrval-valued hesitant fuzzy set would be added, ané som
new probabilistic interval-valued hesitated fuzzy operatorsheilliescribed using sine trigonometric g-rung orthopair and
also notable work of sine trigopnometry maintains the periodicitysgimimetry of the origin in nature and thus satisfies the
inclinations of decision-makers over the parameters of multest&gcondly, based on these operations, the g-rung
orthopair interval-valued probabilistic hesitant fuzzy ordered kitetyaveraging (q-ROIVPHFOWA) operator and the g-
rung orthopair interval-valued probabilistic hesitant fuzzy ordereéghted geometric (g-ROIVPHFOWG) operator are
proposed and their desirable properties will be discussed. Wara§e their common types and examine the relation
between the suggested operators. Finally, a new probabiiistical-valued uncertain fuzzy MAGDM model is developed
and the viability and efficacy of the proposed model is confirmeahbgxample of acceptable hydraulic excavator.

Keywords: Hesitant Fuzzy Set, Probabilistic Hesitant Fuzzy SetisizacMaking Problems, Probabilistic
Interval Valued Hesitant Fuzzy Aggregation Operators,
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Abstract

In this work, inspiring the combinatorial respects, we focus onbelaD Q G 6 F K U | G hhldrdgiddEdddnmty
several formulas, which cover some conclusions on this topic.

Keywords: Delannoy number6 FK U |G H U IdgXiB/EH U

References:
1. C. Banderier and S. Schwer, Why Delannoy numbers?, J. Stddist. Inference, 135 (2005), 40-54.
2. H.W. Gould, Combinatorial Identities, a Standardized E&aobles Listing 500 Binomial Coefficient Summations, West
Virginia University, Morgantown, WV, 1972.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




Some Properties of Rough Statistical Convergence in 2-Normed Spaces
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Abstract

In this study, we introduce the concepts of rough statisticateclpsint and rough statistical limit point of a
sequence in 2-normed space and investigate some propertieseofdheepts.

Keywords: Rough convergence, 2-normed space, Statistical convergence, Rough clust&qomjhtlimit point.
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Computing Some Eccentricity-Based Topological Indices of Line graphs of Deht Windmill

Graphs
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Abstract

Graph theory is very important area for mathematics, compatence, chemistry, and so on. There is a lot of

application in daily life, especially it is used in chenyistk chemical graph is a graph such that each vertex represents
atom of the molecule, and represents covalent bonds betweentsta@uges of the corresponding vertices. Research on
the topological indices has been intensively rising recently. Topalagiices are the molecular descriptors that describes

the structures of chemical compounds. The Dutch windmill graphsetbbgtD,?, that represents bidentate ligands in

Chemistry. In this study, two eccentricity based topologicel indieesely the eccentric connectivity inddf(G) and

the modified eccentric connectivity inde}é (G) are computed for thine graphs oDutch windmill graphsDr?,. Then,

the three-dimensional graphics qF(L(Dr'T‘])) and [C(L(Dr’;)) are plotted with the help of space cartesian coordinate

system.

Keywords: Graph theory, Distance, Eccentricity, Topological indicagcB windmill graphs, Line graphs.
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An Approach to Clebsch System by a Hirota Discretization
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Abstract

Apart from the cases that are the Euler, Lagrange, and Kwasl tops and the Steklov system, the Clebsch
system is also a rare system that can be integrated in Leosgiise and defines the equations of motion in the rigid body
having being discovered by Clebsch. When the equations began to e, stioely were studied in a form of the Euler-
Poisson equations of a rigid body. By the time, it has becomesagg¢s define the Clebsch system as a parametric family
of Hamilton vector fields on the dual of the Lie algebra ofgitweip of motions of the Euclidean spacge

The equations of motion of a rigid body in an ideal fluid is gikig the following system:

. 0
O 6 L -H—_

A o* o*
~ 6L H—E - H—
O 07 0—

with *: L & Peing a quadraticformih L :Ladal D JandT L :JadaT D 9 KH ddnofes the vector product
in 97. This system is Hamiltonian with the Hamilton functién L & ,Twith respect to the Poisson bracKeta ¢ L
L.dLAVI L L,where:E & Figaxyclic permutation of (1, 2, 3).

Applying bilinear method and using the gauge invariance and thegiraesibility of the equations, we get gauge-
invariant bilinear difference equations. Finally, we derive dkplicit discrete system by considering Hirota bilinear
transformation method and present sufficient number of the dismeserved quantities for integrabilitpplication of
the Hirota type discretization of the Clebsch system leadsetdiscovery of four functionally independent integrals of
motion of this discrete-time system, which turn out to be mumte momplicated than the integrals of the continuous-time
system.

Keywords: Discretization, rigid body, bilinear method, gauge invariance.

References:

1. Abraham, R., Marsden, J.E. and Ratiu, T.S., Manifdléssor Analysis, and Applications, v.75 of Applied Mathenadtic

Sciences, Springer-Verlag, (1988).

http://www.asir.org

.RZDOHYVNL 6 > @ 6XU OH SUREDWRFRGHCGEB D XRWWROW IGRIQA G ERY FW IL[H

Marsden, J.E. and Ratiu, T.S.: Introduction to MechasmicsSymmetry, Texts in Applied Mathematics, Second Edlition

second printing, 2017, Springer-Verlag.

5. Lesser, M., The Analysis of Complex Nonlinear Mechanigat&ns: A Computer Algebra Assisted Approach, World
Scientific, Series A, Vol.17, (1995).

6. Hirota, R.,, Kimura, K. and Yahagi, H., How to find the cemed quantities of nonlinear discrete equations,
J.Phys.A:Math.Gen. 34, 103#0386, (2001).

7. Zhivkov, A., Christov, O., Effective solutions of ClebschdaC. Neumann systems, Sitzungsberichte der Berliner
Mathematischen Gesellschaft, (2001).

8. Perelomov, AM., A few remarks about integrability of #tgiations of motion of a rigid body in ideal fluid, Phys.l£e80,
no:2-3, 156458, (1980).

PO

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/

$



An Alternative Approach to Field Theory with Hypercomplex Numbers
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Abstract

Quaternion algebra [1, 2] is used to reformulate of many subfaflgdysics such as classical mechanics,
electromagnetism, linear gravity and plasma physics in fherdit ways. In this study, both electromagnetism and linear
gravity [3, 4] have been combined as the new perspective includatgolmplex form of quaternions for tlfiest time.

By this manner, the single and basic notations have been gistablor thdield strengths, source and potential equalities.
Dual structures [5], which are sidimant ddi nitions for screw movement in mechanics [6, 7], are predeagain in the

different physical systems. It is understood that the quaterniesiriptions are still valid and popular concepts for
generalizingield equations in an alternative form.

Keywords: Algebraic structures, Dual number, Electromagnetism, Ligesaiitation.
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On the strong solvability of the nonlinear parabolic equations
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Abstract

In this abstract, we annownce a strong solvability resultdétass of nonlinear parabolic equations with principial
part is heat operator and the rifht part is a given function whipkretl on the set of time and spatial variales, also depend
on the solution and its spatial gradient. For such equatiorsibban proved a strong solvability result in the proper
parabolic Sobolev space for the initial-boundary value problemfdtisd a sufficient condition for the growth order of
the right hand side in dependence of the gradient of the solution. Thin gnaler contains a function coefficient, which
DOVR LV D VXPPDEOH IXQFWLRQ 8VLQGIJ@VKW BR KRWDHEYOVVE S SUWR B A KFHWRIS
equations. The growth condition for the right hand side is a gerati@tiof wel-NQRZQ % HUQVKWDLQTV FRQG
equations. The domain is a sylindrical domain with its Baaesmooth n-dimensional domain.

Keywords: parabolic equation, strong solution, growth condition, a priory agtirheat operator, parabolic Sobolev space,
smooth domain.
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Abstract
The aim of the present article is to study the approximation aed klated properties of a class of6d-+ D Bdta type
operators of the second kind. In this context, we construct theaflgs$ ] » D Bdta type operators of the second kind,
which are generated by means of the exponential functions ohsie (br g-) calculus via the Dunkl-type generalization.
In order to get a uniform convergence on weighted spaces, we &lata@vkin-type approximation theorems involving
local approximations and weighted approximations, the rate of converigaecms of the classical, the second order and
the weighted moduli of continuity, as well as a set of ditembtems. Relevant connection of the results presented in this
article with those in earlier works is also indicated.

Keywords and phrases:Basic (or g-) calculus; Basic (or g-) inté#gsi; (or g-) Beta functions; Basic (or g-) exponential
IXQFWLRQV 'XQNOTVY DQDORJXH *HQHUDOLDMR H[DIRGHKQW YV DRI IPFQFWILLERX
functional; Weighted modulus of continuity;Korovkin-type approximation thearems
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An interpolation inequality for weight cases
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Abstract

In this abstract, we propose an interpolation inequaltty tiwiee weights, which estimates a weighted Lebesgue
norm of the function through the multiplicate of other weighted Lebesguesradrfunction and its derivative of the next

type

1/ y
(], ACA™|f] 2 IDF[Y,, (D)
where Df W f, W f,.., w f The following main result is asserted by this alistrac

Theorem.Let m !0, p t1,q tmax p,m(p 1)/p andD Z f"be a domain (may be unbounded ). Let the
positive measurable functiong qare of Af -OXFNHQKRXS8W W ZAD Y. Thenfor the inequality (1)
to hold for any functionf  Lip,( :) it suffices thatth¢ URVWPDQfV W\SH FRQGLWLRQ

Q" 'V(Q UQ** dA Z(Q" "
allovertheballQ » ,, ’Q Q(X,r):xe:0 r d. tobe fulfilled, whereCyis a positive constant

depending only om, p,q and A, -constants of the functioné, 4.

For the subject we refer e.g. the book [1, 2]. Swexualities find a usefull application in study of the regujarit
properties of the degenerate parabolic equations.

Keywords: UHIJXODULW\ RI VROXWLRQV LQWHWSRGDWORGNHIFB DXWNO L WR EHD
fundamental solutions, weak solutions, parabolic equations
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Blow up of Solutions for the p-Laplacian Wave Equation with Logarithmic Nonlinearity

(UKDQ 3D @DJPOO ,UNOO
L2Department of Mathematics, Dicle University
episkin@dicle.edu.tmazliirkil@gmail.com

Abstract

The main goal of this paper is to study the blow up smiatfor the p-Laplacian wave equation with logarithmic mearity.
The logarithmic nonlinearity arises in a lot of different arelaghysics such as inflation cosmology, supersymmetrid fiel
theories, quantum mechanics and nuclear physics [1, 2héBmbtivation of this work, some authors studied thiedifit
mathematical bahaviour of different problems with logarithsagrce term [3, 4]

Keywords: Blow up, p-Laplacian equation, logarithmic nonlinearity.
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Existence and Nonexistence for a nonlinear Viscoelastic Kirchhoff-type Egtion with

Logarithmic Nonlinearity

(UKDQ 3D @DJPOO ,UNOO
L2Department of Mathematics, Dicle University
episkin@dicle.edu.tmazliirkil@gmail.com

Abstract

The equation with the logarithmic source tesencounterethany branches of physids is well known,kind of logarithmic
nonlinearity appears naturally in supersymmetric field the@nekin inflation cosmology [1, 3By the motivation of this
work, some authors studied the different mathematical bahaefalifferent problems with logarithmic source term [2,
4]. In this paperwe investigate the initial boundary value problem of nonlinesmoelastic Kirchhoff-type equation with
logarithmic source term. We prove existence of solution andxigtence of solutions.

Keywords: Existence, nonexistence, logarithmic nonlinearity.
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On E Btatistical Convergence of Sequences of Sets
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Abstract
Wijsman é Fstatistical convergence and Wijsman strgngl Fstatistical convergence are introduced in this

work. Also, the relationships between these concepts are given.
Keywords: 6WDWLVWLFDO FRQYHUJHQFH p-&HVjUR WXPPDEILOLW\ 6MWMMRDIQ@ FRQ
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Numerical Solutions of Linear Fractional Differential Equations by Genocchi Polynomiad

Sadiye Nergis Tural-Polat
!Department of Electronics and Communications Engineering, Yikgihnical University,
nergis@yildiz.edu.tr

Abstract

Fractional differential equations (FDEs) are indispensable for manyemngig disciplines thanks to their
powerful modeling capacity. Since most of the FDEs do not havgtigahlsolutions, it is essential to investigate the
numerical solution methods for those FDEs. In this paper a nufrsslation method for the fractional-order differential
equations using Genocchi polynomials is proposed. Operational matnidgateger and fractional-order derivatives are
obtained employing Genocchi polynomials. By using those operationatesatthe fractional differential equation is
converted to an algebraic equation in vector-matrix form. Bytatlog the algebraic equation for a few collocation points
and also incorporating the initial conditions, a system of algebopiations is obtained. The solution of those algebraic
equations provides the coefficient vector ¢, which, in turn yidldsitimerical solution of the fractional-order differential
equation. Numerical example results demonstrate that theriaainsolution is a very accurate approximation to the FDE.

Keywords: Genocchi polynomials, Genocchi operational matrix of fractiateivatives, numerical solutions for
fractional differential equations.
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On the Solvability Dirichlet Problem for the Laplace Equation with the Boundary Value in
Grand-Lebesgue Space

Nigar Ahmedzadeand Zaur Kasumav
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Abstract

In this paper the weighted grand space of harmonic wfikinnit circle of functionsl’l\,'j)' " is defined and the

solvability of the Dirichlet problem for the Laplace equatiorthis space is considered. Using the boundedness of the
maximum operator in the weighted grand-Lebesgue space, thbiit} of the Dirichlet problem for the Laplace equation
with a boundary value from the grand-Lebesgue weight space is proved

Keywords: Laplace equation, Dirichlet problem, weighted grand-Lebesqmesp
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New $QVZHUV WR WKH 5KRDGHVY 2SHpcleBrBoble@ HP DQ KF
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Abstract
In this talk, we giveVRPH VROXWLRQV WR WKH 5KR D @ikt firoRl&nidd nRtlikdpazesP D QG

To do this, we inspire from the Meir-Keeler type, Ciric type andsGdype fixed-point theorems.

Keywords: Fixed point, fixed circle, fixed disc, metric space.
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Numerical Analysis of Transient Turbulent Flow in Domical Roogd Structures

1LKDO 8+XUGONNEHOHND $OWDoO
'"HSDUWPHQW RI OHFKDQLFDO (QJLQHHULQJ (VNLUHKLU 2VPDQ
OLKDOX#RJX HGX WU
IDOWDF#RJX HGX WU

Abstract

J)DFWRU\ EXLOGLQJYV VKRSSLQJ FHQW®I WHDFNSMDODNMWV RQEGRWKHDWHRRKRIH\
WZR GLPHQVLRQD O, @iQ4udy tvandient buoyanCylds/en natural convection heat transféneturbulent
air flow in domical roofed enclosures is numerically investidal he Rayleigh number range accepted in two-dimensional
analyzes is ' 5 D " 13 The aspect ratio, H/L, is defined as the ratio of thexdhface height to the base face length of
the structure and it is considered equaltd KH DVSHEKW UDMWGEGRILQHG DV WKH WIRd/&at&aR1 WKH
face height Rl WKH VWUXFWXUH DQG L WLMWMWIXVEHIEt&SAV stdidcesToKtbeGentloRure ard_HgatadK
while the domical surface is cooled. The bottom surface is coadidéiabatic. The hot and cold surfaces are considered
isothermal. The related governing equations are solved using Ahmrg B020 R1 software. The RNG Hurbulence
model and the Boussineq approximation modeling the buoyancy flowsate The streamlines and isotherms in the
enclosure are presented for all the Ra numbers studied. TimeNmeaelt number is evaluated over the isothermal cold
wall, and the results are compared with respect to thieigh numbers studied.

Keywords: Buoyancy, Domical, Natural convection, Turbulent flow.
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The Succesive Approximations Method for Solving Non-Newtonian Fredholm Integt
Equations of the Second Kind
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Abstract

In this study, the Fredholm integral equations are defined in tise & non-Newtonian calculus. The successive
approximations method is applied to solve the non-Newtonian linedh®m integral equations of the second kind and
the conditions are investigated to uniqueness of the solution.

Keywords: Non-Newtonian calculus, non-Newtonian Fredholm integral equasonsgssive approximations method
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On Ideal Invariant Convergence of Double Sequences in Regularly Sense
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Abstract

In this paper, we defined concepts &fé az&convergence, N ag&convergence, N 448-convergenceé
:Ne ag& F ? KJR AN CM+L®R econvergence of double sequences . Also we research thengigts among them.

Keywords: Double sequences, Regularly ideal convergence, invariant convergence
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On Lacunary Ideal Invariant Convergence of Set Sequences in Wijsman Sens
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Abstract

In this paper, we defined concepts@f-convergence and 9 0 2-convergence of sequences of sets. Also, we
research the relationships amoéfg-convergence an¢ 9 0 2 convergence.

Keywords: Lacunary convergence, ideal convergence, invariant convergensegaences.
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Zero Divisor Graph of Ring of Matrices Over Some Finite Fields And Its Applications
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Abstract

The study of graph theory was introduced and widely researgfedeany practical problems can be represented by graphs. A
directed simple graph is said to be a zero-divisor giéphio different elements of the ring are the vertiotthe graph denoted ab
and U such thatTand Uare adjacent with each other if and onlyTit3 0. In this study, we focus on the zero-divisor graph of oin
matrices over finite fields. First, the zero divisordhaf ring of matrices over some finite fields are founextNthe zero-divisor graph
are constructed based on the zero divisors obtainedifi®nng of matrices over some finite fields. Then, somperties of the
graph, such as chromatic number, edge-chromatic number, cliguger, girth and the diameter are also found in this study.

Keywords: Zero divisors, zero-divisor graphs, ring of mesjdields.
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A Comprehensive Survey of Dual Generalized Complex Fibonacci Numbers
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Abstract

The aim of this paper is to develop dual-generalized complex Fitiomambers. Fibonacci sequence is defined
F F ,nti1wherer oF 1anditis special type of Horadam sequence. Moreover, the geeeualence

relations of dual-generalized complex Fibonacci and Lucas numleeabtined. Also, % LQHW V IRUPXODV '12
Cassini's and Catalan's identities are calculated for thesetyumbers.

Keywords: Dual-generalized complex number, Fibonacci number.
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A perturbation procedure for a multi-component beam with high contrast properties in case o

lowest vibration modes
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onur.sahin@giresun.edu.tr

Abstract
In this work, free vibration modes of a multi-component beam withrbigay number of components composed

of strongly varying material properties in the case of free boundarytioondre investigated. It is observed that softer
components of the beam asymptotically contribute to an alrgid-body motion of the stiffer parts and give rise to two
nonzero eigenfrequencies contrary to a single beam with free endi@mdAn asymptotic procedure is employed to
derive the eigenfrequencies as well as the eigenforms revdaingnly under certain conditions on the ratios of material
parameters low-frequency, non-rigid body motions are also possiblesrialrillustrations are presented to confirm that
the obtained asymptotic frequencies agree well with the éeaptency in the lowest frequency range. Comparisons of
asymptotic and exact are also presented and a remarkablmegréz observed for high-contrast beam components.

Keywords: Multi-component beam, contrast materials, low frequency viragerturbation procedure.
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Analytical solution methods for the multidimensional partial differential equations of the

hyperbolic type
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Abstract

In this we study on the analytical solution methods for the multidiimeaispartial differential equations (pdes). Some of
the well known analytical methods are applied to solve thedimknsional hyperbolic partial differential equations.

Keywords: Hyperbolic pdes, Fourier series, Fourier transform.
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7KH 7RS R Oopén Bety
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Abstract

Weak and strong forms of the notion of open set play a vergriang role in general topology and have been
VWXGLHG E\ PDQ\ DXWKRUV 6RPH RRSWRQHDe® [R]Fakd R2yulaV dpEN Q]R&ts ke &Ndndgel /
notions than the notion of open set. However, the notion of@pen[3] set is weaker than the notion of an open set. The
relation between the notions which are mentioned above is as follows:

TFopen o Gopen 0 open o w-open
n
Regular open

Recently, Samer Al Ghour et. al. introduceebpen[4] sets as a hew class of sets utilizing thhelosure operator
as a new topological operator. The authors have shown that the@fclasspen sets lies strictly between the class-of
open sets and the class of open sets. In this study, we intrb@uaetion of the/,-open set vial-closure operataaisa
new topological operatowWe give some fundamental properties of the notiod,edpen set. Moreover, we show that the
class of G-open sets lies strictly between the clas€open sets and the class of open sets. Also, we prové¢hadtion
of the G-open set is weaker than the notion of theopen set. Finally, we show that the class of/glbpen sets in a
topological spacérms a topology which is finer than the old one.

Keywords: /-closure operatorf,-closed, i-open w-open.
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Some Results About Invariant Subspaces
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Abstract

In this work, it is obtained some results about invariant suespaf weakly compact friendly operators.

Keywords: Invariant subspaces, Banach lattjddgakly compact-friendly operators,
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A Study on Tangent Bundle of the Hypersurface

S5DELD &DNDQ $NSOQDU
Department of Mathematics, Kafkas University,
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Abstract

In this work, the complete lift of Weyl connection on tangent buafithe hypersurface is determined. Under
some conditions, we find certain results on totally umbibical geodesic with respect to complete lift of Weyl connection

Keywords: Hypersurface, weyl connection, tangent bundle, complete lift.
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Convergence Of The Biorthogonal Expansion In Root Functions Of An Odd Order
Differential Operator

Rahim I. Shabazov
Azerbaijan State Pedagogical University, Baku, Azerbaijan
Rahimshohbazov@bk.ru

Abstract

We study the absolute and uniform convergence of biorthogonal expansions of functions of the
classW, (07) in the root functions of ordinary differential operator
Lu u®? BPu® .. P,,,(Xu, meN,
with coefficientsR(x) « W™ (01).

Sufficient conditions of absolute and uniform convergence a obtained and rate of uniform
convergence of these biorthogonal expansions on the interval [0,1] is found.

Keywords: biortogonal expansion, absolute and uniform convergence, root functions
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Bacterial Population Models with Caputo Katugampola Fractional Derivative

Ramazan Ozarslan
!Department of Mathematics, Firat University, Elazig, Turkey
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Abstract

In this work, some bacterial population models are considerdd@eputo Katugampola fractional derivative

which has the characteristics of Caputo and Hadamard fractionaltdesvaResults obtained for bacterial population
models are compared under different fractional orders and differemhgtaravalues by means of some illustrations.

Keywords: Fractional derivatives, Caputo Katugampola fractional devie@aBacterial population models.
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Optimality Conditions in One Stochastic Control Problem

Rashad Mastaliyev

Institute of Control Systems of NAS of Azerbaijan, Baku, Azarbaij
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Abstract

Considered on the intervab L >R asPa linear stochastic controlled systamthe form:
+Q L ?PTR;\VIEJA? B 4 ?2KIOPA
@R LHFPTPEBKPARO@P EBRTP@SPaP b 64
TR L T,a

Here #:Pa $P Fare givenJ H J Fmatrices,B:P & ® is a given n-dimensional vector -
function, S: P Fis J F dimensional standard Wiener process, con@ob %

The necessary and sufficient optimality condition in the form Pontryagin maximum principle
is proved

In the case of convexity of the quality functional, a sufficient optimality condition is obtained.

Keywords: Ito equations, stochastic system, optimal control.
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COPRIME INTEGER ENCRYPTION ALGORITHM UPON EULER'S TOTIENT
FUNCTION'S UNSOLVED PROBLEMS

Remzi Aktay i
ODWHPDWLN g+UHWPHQL .HOL|UH@QMEUD +DOLO ,u000DU 2UWD!
DNWD\UHP]L#RXWORRN FRP

$EVWUDFW

(XOHU V WRWLHQW IXQFWLRQ LV EH®QEWHR QVW K DX PERHU VRKGF RDWLF
+RZHYHU WKHUH LV QR VWXG\ RI ZKDR\D @ RH WHK QX PVEMXUGA IV HW R KIHG § W IHPH
JURXSV LVRPRUSKLVPV DQG LVRPRUSKLF JURXXLFRE PBW KR GWKDBIW HE HIX®
IRXQG XVLQJ PRGXODU DULWKPHWLF %DVHG RDRVWEKHVG ®KPHEGRSHG Q: KIX
WKLV DOJRULWKP FDUWHVLDQ PXOWJJSRXESDMHUYH JVRES VK RRVWS KRB RA
HQFU\SWLRQ DOJRULWKP LV WKDW WZRHR U RPLR HHD® B OHU WRIHHEXFRN B@/L K Q |
DFFRXQWVY FRQYHUVDWLRQV RU GDWD FEY WRHNZBOH YIDQ /UMK FIQDVH 8 H G K
VRIWZDUH ZLOO KHOS FRPPXQLFDWYLEBVWDIHH Y WM Wb RIFGDW D LHP\SRHUAAL D (
YRU H[DPSOH LW SUHYHQWY WKH LQWQUMKGLDHOHYDYWWXVRROUWURP D
WDNHQ E\ WKH *HQHUDO 6WDII WR WWG&HRY HQ VMR & RW HRIQ FR @W L QW R 6
LQVWLWXWLRQV UHOD\ LQIRUPDWLRQ FEWWWWD X/KGHURS\RRRAED DR 8 VR.IGW K
FRXQWU\ HVSHFLDOO\ LQ WKH SUHVHQW

Keywords: Euler's totient function, groups, isomorphism, encryption algorithnraabslgebra
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Textile Pattern Detection with Line, Circle, Corner and Co-occurrenceMatrix Features

50IDW $u00\DQ
Department of Mathematd $\GOQ $G QDURIVEKitQGHUH YV
rasliyan@adu.edu.tr

Abstract

In this study, the hybrid features as line, circle, corner, anoccurrence matrix [1] have been presented for
textile pattern detection [2, 3, 4] due to the very rapideiase of textile images. Today, it is necessary to classitfijet
images automatically since the classification by hand is éersome and time-consuming operation. The detection
systems of textile patterns are first trained with theatsat. Then, the success of the systems is determined tasttset.

In the pre-processing stage and feature extraatimor or indexed images are convertecigrayscale image, and edge
detection operation is applied to the grayscale. Line, ciodmer, and gray-level co-occurrence matrix features are
obtained for training and testing of the textile images whictsisb of seven textile pattern categoriéth the training

data set, the models for each class are generated wgfio® Vector Machine [5], Linear Logistic Regression, and the
C4.5 decision tree algorithm [6]. These trained models detechwliss the image in the test set belongs to. To measure
the accomplishment of the systems, f-score and accuracy metrieseal with the k-fold-cross-validation technique. The
results of the systems according to the methods have been edalndteompared.

Keywords: Textile patterns, GLCM, Corner detection, Line detectiom;l€idetection, Support Vector Machine, Linear
Logistic Regression, C4.5.
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Syllable and Word-Based Speech Recognition Using Multi-Layer Perceptron

50IDW $u00\DQ
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Abstract

In this study, syllable and word-based Turkish speech recogsitgiams have been designed and implemented
with Multi-Layer Perceptron. The developed recognition systemsist of five stagegre-processing, feature extraction,
training models speech recognition, and post-processing. In teegpmcessing stage, the operations as speech signal
smoothing, windowing, and syllable end-point detection have dggied to the speech signals. In the feature extraction,
the speech features as mel frequency cepstral coefficierday lpredictive coefficients, and parcor coefficients are
extracted, and the feature vectors are generated for sydlatdle/ord utteranced\ll syllables and wads in the middle
scaled Turkish dictionary have been trained by Multi-Layer Pexaepthen, the syllable and word models are obtained
for this methodThe recognized word is determined by the modeilse recognition stage-or syllable based recognition,
the recognized words have been constituted by the concatenationexfdgaized syllablesn the post-processing stage
using Turkish syllable n-gram frequencies, the system acceipis sscognized word if the word is Turkish. According to
Multi-Layer Perceptron, the syllable-based systems withfreguency cepstral coefficients outperform the word-based
systems.

Keywords: Syllable-based speech recognition, Word-based speech recoghitiltinl_ayer Perceptron, mel frequency
cepstral coefficient, Linear predictive coefficigmiarcor coefficients.
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On Weighted Criterion For Hausdorff Operator in Lebesgue Spaces

Rovshan Bandaliyev and Kamala Safarova
Institute of Mathematics and Mechanics of Azerbaijan NatiBoalemy of Sciences,
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Abstract

We establish necessary and sufficient condition for the boundedridasanlorff operator, namely in the form of
boundedness condition for the Hardy operator acting between weighted webpages.

Keywords: Weighted Lebesgue spaces, Hausdorff operator, monotone weight funatiengeight inequalities.
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Normal S-Iterative Algorithm for Solving General Variational Inclusions Involving Differe nce
of Operators
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1Department of Mathematics, Istanbul Commerce Univesity,
nsimsek@ticaret.edu.tr
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3 Department of Mathematics, Istanbul Commerce Univesityetsity
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Abstract

In this presentation, we propose a normal S-iterativaitigpnand analyze this algorithm for finding a zero of difeerence of
operators. We also discuss the convergence of this algartiler some mild conditions in a Hilbert space. Our resulystraa
considered as refinement and improvement of the some eadidts in the literature.

Keywords: Normal S-iterative algorithm, General variationelusions, Convergence, Hilbert space.
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Weighted statistical convergence based on difference operator with assded approximation
theorems

S. A. Mohiuddine
Department of General Required Courses, Mathematics, Faculgpmied Studies,
King Abdulaziz University, Jeddah 21589, Saudi Arabia
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Abstract

We discuss the notion of weighted statistical convergence based on difference operator a
investigate its relationship with the notions of statistical convergence, weighted statistical convergence
as well as other related notions. We establish the Korovkin-type approximation theorem and then
construct an illustrative example by taking positive linear operators which proves that our
approximation theorem is stronger than some existing approximation results in the literature.
Moreover, we prove Voronovskaya-type approximation theorem with the help of our newly defined
convergence method.
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Applications of Soft intersection sets in Hypernear-rings

Mohammad Yahya AbbasSabahat Ali Khah and Ahmad Raza
L. 3Department of Mathematics, Jamia Millia Islamia, New Deltidja
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arhanraza@gmail.com
’Department of Physics, Jamia Millia Islamia, New Delhi, India
khansabahat361@gmail.com

Abstract

In this paper, we define soft intersection hypernear-rings and showas boftvset #ects on a hypernear-ring structure by
means of intersection and insertion of sets. Further, we exploremoperties using hypernear-ring theoretic concepts
for soft sets.

Keywords: Hypernear-rings, Soft intersection sets, Soft intersectionriugads.
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Double Bases from Generalized Faber Polynomials with Complex-valued Coefficients in
Weighted Lebesgue Spaces with General Weight

Ali Huseynlt? and Sabina Sadigota
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Abstract

In this work we consider the generalized Faber polynomials defingtiaad outside a regular curve on the
complex plane. Weighted Smirnov spaces are introduced anprivied that the generalized Faber polynomials form a
bases in these spaces provided that the weight functiofiesatiee Mockenhaupt condition on the curve. The basisness of
the double system of generalized Faber polynomials with convalered coefficients in the weighted Lebesgue spaces is
also studied.

Keywords: Faber polynomials, Smirnov classes, weight, basisness

References:
1. Bilalov B.T., Najafov T.l. On basicity of systems of genieged Faber polynomials. Jaen J. Approx., Volume
5, Number 1 (2013)p. 19-34.
Bilalov B.T. Basis properties of power systemsllr,;, Sibirski Matem. Jurnal, 47(1) (2006), 1-12 (in Russian).

Shukurov A.Sh., N.A. Ismailov N.A. On the Minimality of Double Expoti@ System in Weighted Lebesgue
Space, Azerbaijan Journal of Mathemati®s 7, No 1, 2017, pp. 120-129.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




,QYDULDQWY RI WKH = RUELIROGV RI WKH 3 H

Safdar Quddus

Abstract

7KHUH DUH WZR = RUELIRO G VsgRera\bie-bedng théodantlind DvQ-ilisx Pq SWd &her the quamos
dimensional real projective space RPg2. In this articlealeulate the Hochschild and cyclic homology and cohomology groups of
these orbifolds and also the corresponding Ch&onnes indices.

Mathematics Sublii FW & O DV VL ¢ F BXW1HRQ
Keywords: 3RGOH V SKIighhRes ikdey bo@alogy, non-commutative spheres.
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The convolution for the Mehler-Fock transform revisited

Sandeep Kumar Verma
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Abstract

In this paper, various weigted estimates of generalized MEbigk-translation and convolution operators are
obtained in the Lebesgue spaces. We presented a solution pphnalolic differential equation involving the generalized
convolution operator.

Keywords: Mehler-Fock transform, Legendre function, Generalized convolutiontopeiaebesgue space.
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Comparative study between certain encryption algorithms on BMP and JPE@nages

Sara Chillaltand LahcenOughdfr
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Abstract

In this article we carried out a comparative study betwee somaryption algorithms on BMP and JPEG images, we
established a comparison between some types of encryption sgstdrsr algorithm. We made the comparison with
data implemented on the same Intel (R) computer equipped with agmo@entium 4) clocked at 1.8 MHz and under a
RAM of 256 MB and a Windows XP operating system and ours impliden Intel (R), Core (TM), i5-3340M, CPU @
2.70GHz, 2.00GB RAM, Windows 10 operating system.

Keywords Image, Algorithm, Encryption, Comparative.
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On Liouville Theorem For Degenerated Parabolic Equations

Farman Mameddvand Sayali Memmedli
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Abstract

,Q WKLY DEVWUDFW LI KDV EHHQ YWDMW N8 OXKMHL RLRWK RIL @GAHH H\Q WKW H

W3 x M 0, xeD
W © W 1

with the conditions:
2 i 2
|
¢, Ztx |/ d b ay tx [/ dc,| [~ 2t x
ij1
i) Here 21X is a positive a.e.in D function satisfying some summability Bludkenhoupt type
condition all over the special cylinders with height depending%rli’ X .

Theorem. Letu t,X be a solution of (1) in the half spagedto such that,
lut,x| dM
Then UULX {0.

Keywords: +DUQDFNTV LQHTXDOLW\ O0RVH U HoMeHddminityRQuvieDheé@drROLF HTXDWL|
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Hyers-Ulam-Rassias stability of a boundary value problem with integral boundary @nditions
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Abstract

In this work, by applying DiaZd DUJROLV TV |L[H GeSRdygheHyErk-HignJaddPHyers-Ulam-Rassias
stability ofa second-order boundary value problems with integral boundary conditions.

Keywords: Hyers-Ulam stability, Hyers-Ulam-Rassias stability, boundatye problem, integral boundary conditions,
fixed point.
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A Note on 2quasi Ricci-Harmonic Metrics
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Abstract

In this work, 2quasi Ricci-Harmonic metrics are examined on a warped prathutfold M. We obtain a result
RQ WKH GRPDLQV RI SRWHQWLDO IXQFWLRG IDWJliG\tdwhrpeD fr&duc dadif@ldl D QG

Keywords: 2quasi Ricci-Harmonic metrics, harmonic Einstein, warped product
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2Q OLQHDU RSHUDWRUY JLYLQJ KLJKHU RUGHU DD U
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Abstract

Numerical investigations of different authors were devoted to conwergand convergence of singular integrals,
approximation of functions by linear operators. Asymptotic value of apprdrimet function by linear operators were
abtained

Keywords: . High approximation order, multiply differentiable functions, boundehtion Laplace-Stieltjes
transformation of the function,
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Approximation properties of -Bernstein-Kantorovich operators with shifted knots

Shagufta Rahmarand Mohammad Mursaleeh
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Abstract
,Q W KH SUHVHQW DUWLFOH . D @&hBéirR Y bpgekators Y Dwtith. D @hifted
knots are introduced. @The advantage of using shifted knot is that a® do
approximation on [0,1] as well as on its subinterval. In addition, it addsxibility

to operators  for  approximation. Some basic results  for  approximation asll was
rate of convergence of  the introduced operators are established. TNeY  order
generalization of the operator is also discussed. Further for comparisossme

graphics and error estimation tables are presented using MATLAB.

Keywords: -Bernstein operators, Kantorovich operators, Rate of convergence, Moduotustiofiity.
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THE DIRICHLET PROBLEM FOR OF SEMILINEAR ELLIPTIC EQUATIONS OF THE
SECOND ORDER

SH. YU. SALMANOVA
Institute of Mathematics and Mechanics of NAS of Azerbaijan
shehla.shukurova@mail.ru

Abstract

We consider in3 the following Dirichlet problem:
Agéh@g—)p,é;w\E%o:éé—;L“:§;é$1D 34 u, O (2)
Here fypS,<a G L s ara lioanded measurable functions satisfying the conditions
a) uniform ellipticity condition
E &RUGHVYV FRQGLWLRQ
Rd g sv; . . e
Here feee —g“;v Q—5 2 @g(’u): : UE; o E; isa Caratheodory function satisfying
vbe KA9g _ :vio Tl®5

c) |g(x u)| dog(x) [u]? by 10 ,by *Lg(:) ,s12.
Theorem.Letn 14, « P tas Q '—éa—: %;nd conditions (a)-(c) be satisfiett; 3 B® Then there exists a sufficiently

small positive constantg L 4:+4 @ & A& 3such that problem (1)- (2) has at least one solution fr&n 3 ;for any
":8; by 3 satisfying
Sns 2 sn4q-
[f] dC, mes,: & 2nsq1 i
JRU WKH SURRI ZH KDYH D S $ait thédrém kia 6dntihDoxisEmidnfapingg bf @ convex set intBanac
space.

dé'ae.;aei:d 0:;9

e .o Q iode 3] 'di:gae';fé

Keywords: VHPLOLQHDU HOOLSWLF HTXDWLRQ &RUGHVYV FRQGLWLRQ 6KDXG
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Klein-Gordon equation in a symetric gaugdield in a non-commutative complex space

S. Zaim and H. Rezki
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Abstract

In this work we obtain the exact solution for Landau problem and tie-dordon oscillator in a symmetric gaugeld
in a non-commutative complex space, the corresponding exacteri¢hgy spectrum is obtained. It is shown that the
Landau problem and the Klein-Gordon os-

cillator in a symmetric gaudeeld, in a non-commutative complex space are similar befrgthe singal electron in the
presence spin-orbit interaction in in a symmetric gdigjd in commutative space. We shown that In the criticadtpoi
the landau levels are removed

degenerate and at this point, we get a particle that spim:@iongular momentum operator.

Keywords: Complex space, harmonic oscillator, noncommutative gaugeythe
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On Statistical Convergence of Measurable Functions in Probabilistic Normed &pes
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Abstract

We study the concept of density of moduli with respectstatistical convergence at a point for measurable functions in
D PHDVXUDEOH VSDFH :H DOV RtatistiQaHddrvéddehek W & ProBaRilBfcHNSiiedRspace too.

Keywords:
-statistical convergence, f-statistical convergence, PildietoNormed Spaces,
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A modified weak Galerkin finite element method for thetime dependenconvection diffusion
reaction problems
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Abstract

In this paper, we propose a modified weak Galerkin finite elemmathod for solving the time fractional
convection diffusion reaction problems. The method is based on the sbtballenodified weak derivative on totally
discontinuous weak function spaces. The key feature of this ramfilyed method is to replace the classical gradient
operator by a modified weak gradient operator. We apply the batfnwie difference method in time and the modified
weak Galerkin finite element method in space on uniform meshstafility analyses are proved for both continuous and
discrete time weak Galerkin finite element methods. Thenaptbrder error estimates in $L_2%$ and $H*1$ norms for
both schemes are given. Finally, we give some numerical exgratis to verify numerically the theoretical findings.

Keywords: Time dependent diffusion equations, modified weak Galerkin felément method, stability, convergence.
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Existence and Uniqueness of Solutions for the high-order Riezs-Caputodetional Boundary
Value Problems with Impulsive
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’Department of Mathematics, Yildiz Technical University,
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Abstract

This paper concerns the existence and unigueness of solutionsldss af high order fractional initial/boundary value
problems of the Riesz-Caputo differential equations with impulsiviicient conditions for the existence of solutions for
the problem have been established.

Numerical examples are given to verify the results.

Keywords: Fractional functional differential equation Impulse Existeno&Ueness
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Contrabution to the Natural Hamiltonian Problem for Euclidean curves
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Abstract

In this work, we study one of the natural Hamiltonian problem genebatédtenet frame of a curve in three-
dimensional Euclidean space. This variational problem occurs byatlee of the principal normal vector field of the
curve. We derive the Euler-Lagrange equations related to the iratiiom of this natural Hamiltonian functional which is
given depending on the boundary conditions. Then we find Killing véietds along the critical curve in order to construct
a cylindiral system. So, the critical curves are expressed bytgueslan cylindrical coordinase

Keywords: Curvature, natural Hamiltonians, variational calculus, torsion.
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Pascal Type Distribution Series for a Subclass of Analytic Univalent Functions
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Abstract

The aim of the present paper is to develop some suffiaxemitions for the Pascal type distribution series to be

in the subclasg 65Y: U of analytic univalent functions.

Keywords: Analytic univalent functions, distribution series

References:

1. o $0wOQMND\DD Paen distribution series for analytic univalent functions, Gemnpnalysis and Operator
Theory, 12 (2018) 1315-1319. B

2. 6 dDNPDN 6 <DOoOQAD#pgicatiortddthe@igribvmibd series for certain anelfginction classes, Surveys
in Mathematics and its Applications, 15 (2020) 225-231.

3. S.M. El-Deeb, T. Bulboaca and J. Dziok, Pascal distribig@ies connected with certain subclasses of univalent functions
Kyungpook Math. J., 59 (2019) 301-314.

4. A.W. Goodman, On uniformly starlike functions, Journal of Mathgcal Analysis and Applications, 155 (1991) 364-370.

5. G. Murugusundaramoorthy, K. Vijaya and S. Porwal, Some incluseunlts of certain subclass of analytic functions
associated with Poisson distribution series, HacettepaalmfrMathematics and Statistics, 45 (2016) 1101-1107.

6. S. Porwal, An application of a Poisson distribution sesiesertain analytic functions, J. Complex Anal., Article9®1135,
2014 (2014) 1.

7. 6 3RUZDO 0 $0WO Q Nha Poitsen@isiibutidh @eri@sQof general sublasses of umivialections, Acta
Universitatis Apulensis, 58 (2019) 45-52.

8. H. Silverman, Univalent functions with negative coefficiefoc. Amer. Math. Soc., 51 (1975) 109-116.

9. K.G. Subramanian, G. Murugusundaramoorthy, P. Balasubrahmamghhh Silverman, Subclasses of uniformly convex and

uniformly starlike functions, Math. Japonica, 42 (1995) &P?2.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,

Istanbul / TURKEY
http://icomaa2020.com/




Some Types of Biharmonic Legendre Curves in 3-Dimensional Normal Almost Paracontact
Metric Manifolds
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Abstract

In this paper, we study non-null f-biharmonic FrenetradFrenet curves in three dimensional normal almost
paracontact metric manifolds. We give necessary and sufficienttioosdfor Frenet and non-Frenet curves to be f-
biharmonic under certain conditions.

Keywords: f-biharmonic curves, Legendre curves, normal almost paracontaat metmifolds.
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Characterization of the critical diameter for the graphene wrinkle model
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Abstract

In the present work, we study the wrinkling of Graphene put olica substrate decorated with silica nano-patrticles
with diameterd. Indeed, Yamamoto showéd [1] that the profile of the wrinklésthe minimum of the total energy
associatetb the deformationin this work,weshow the existenasf a critical diameted Ybeyond which the existence

of such a minimunsinsuredn a suitable spack thatweintroduce using the super-solutions of the problem and the first
eigenfunction of the p-laplacian. Furthermore, this minimum earifie associated Euler-Lagrange equation which is a
guasilinear elliptic equation with singular nonlinearity contairthe p-laplacian and a Dirac mass at the origin. Latst b
not least, numerical investigations are carried out to deterrhmepriofile of the graphene wrinkle between two
nanoparticles of diameterfor d == d¥

Keywords: graphene, wrinkling, diameter, Dirac, eigenfunction, p-laptaajaasilinear, elliptic, existence, minimum.
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Common Fixed Point Theorems for Enriched Kannan Semigroups in Banach Spaces
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Abstract

In this work, we introduce a new semigroups of an enriched Kannppimga namely, an enriched Kannan
semigroups. Furthermore, we prove some weak and strong convergante fogsenriched Kannan semigroups to

approximate common fixed points using Mann iterative process in uniformly cBawvexh spaces. To support our results
we present some illustrative examples.

Keywords: Common fixed pointerriched Kannan mapping, semigroup, strong convergence, weak convergamce, M
iterative process.
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On the Exact Solutions of a Nonlinear Time Fractional Equation via IBSEM
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Abstract

Fractional differential equations arise from the most frarn the mathematical model of physical phenomena such as
viscoelasticity, physics, control theory of dynamical systemigiware usually modeled with nonlinear differential equatiSeseral
computational techniques for the solutions of these equationdbbhaweleveloped.

In this study, we implement the ImprovedhBalli Sub-Equation Function Method (IBSEFM) to construetdkact solutions
of conformable time fractional nonlinear partial differenéguation.The results show that IBSEFM is an effective mathematiicsl
to solve nonlinear conformable time-fractional equations arisimgathematical physics.

Keywords: Exact solutions, Conformable Time Fractional Derivative, ImmtoBernoulli Sub-Equation Function
Method.
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On Holder regularity of the degenerated parabolic equations
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Abstract
In this abstract it has been studied the Holder continuity ofélad wolutions of the degenerate parabolic equations
w 8 W W
o 'a” (t! X) s T O (1)
W, © W1 W

with uniform degeneratacy condition
1
E(\x\” 0/ da (tx) [/, dc(x” 0|/ @

for C 10, [ f",(t,X) D, and D be a bounded domain in haIf—spaé\e t, . It has been found a sufficient

condition on the range ofDe f for the weak solutions of (1) to be Holder continues in the origintHeosubject we
refer e.g. the works [1, 2]

Keywords: regularity of solutions, HoldetUHIJXODULW\ +DUQDFNTV LQHTXDOLW\RQXQGDP|
gualitative properties of solutions, a prior estimates.
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On the Mathematical Expectation of the Reinsurance Surplus Process
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Abstract

Reinsurance is one of the major risk and capital managementat@olable to primary insurance companies.
Reinsurance is insurance for insurers. Insurers buy reinsurance forhegksannot or do not wish to retain fully
WKHPVHOYHYV :H FDOO WKH te@dudanteldlipMs preidess ahev the ihBuFeHaffsctOrsinsurance.

Basically, there are some types of reinsurance contractmontianal reinsurance, excess of loss reinsurance and
excess stop loss reinsurance. If the insurer effects reinsurantehéhamount of claim paid by insurer is given by a
function Din each type of reinsurance, so, if the amount of claifj then the insurer pays the amountdf T r Q
D:T; Q(ske, for example, [2-5]).

We consider reinsurance surplus process and derive asymptaitsexpfor the mathematical expectation of
this process.

Keywords: Reinsurance, surplus process, mathematical expectation.
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Lupas Blending Functions with shifted knots and g-Bezier Curves
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Abstract

In this paper, blending functions of Lupas g-Bernstein openatitisshifted knots for constructing g-Bezier curves and sesface

introduced. Nature of degree elevation and degree reductibnfas g-Bezier Bernstein functions with shifted knotsFo

ig_-' ai%g‘?nas been studied. For the paramateb = 0; we get Lupas g-Bezier curves defined o101t has been shown that
Vei > ¢

Lupas g-Bernstein functions with shifted knots are tangemtrédnd-aft of its polygon at end points. A de Casteljau ahgorio

compute Bernstein Bezier curves and surfaces with shifietd lane presented. The new curves have some properiiks 8 g-

Bezier curves.

Keywords: Degree elevation; de casteljau type algorithm; Bezier curupas g- Bernstein operators with shifted
knots.
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Stability of Two Generalized Set-Valued Functional Equatias
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Abstract

The present work aims to establish the Hygtam {Rassias stability of the following generalized satued
functional equations

F¥ Yty p12tr 2%t p1y +tF L%t pix BxtEytEz,
©2 51 @ s 1 2@ s 1

F & ytF £y Fx ytFx yt2 ?E1 F x,

on vector spaces, wherebt2 and £ #10PUH ¢[HG LQWHJHUV 7KHVH WZR HH3 X\DRV& R QR NKD1
Jensen type and quadratic typesatued functional equations.

Keywords: Setavalued functional equation, setlued functional inequality, stability.
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On basicity of the system of exponents and trigopnometric systemstime weighted grand-
Lebesgue spaces
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Abstract

In the paper we study the basicity of the system of exponentsigodometric system in the weighted grand-
Lebesgue spacek .. Based on shift operator, we define the subsp@ge (01) of the spacel (01), where
continuous functions are dense, and study some properties of the fubet@rging to this space. We establish the basicity
of exponential system’éi |, for Gp), /01) and the basicity of trigonometric systerinnt r;tl and Cos St ,:to for
Gp, L0D,1 p f,whenweight functionLsatisfy the Muckenhoupt condition.
Keywords: grand-Lebesgue space, basicity, exponential system, Muckenlooaltian.

Let ¢ be a some weight function ard, J0D,1 p f , be a weighted grand-Lebesgue space with norm
||f||p) sl lf/||p), where ||[[p) is a norm inL, (01 . Let GP (01) a closure of the se€{ [01] in Ly (0) and

Gy, 0D t: WG, (0 .

The following statements are valid. i

Theorem 1 Let the weight (satisfy the Muckenhoupt condition. Then the system of expole\lie?itﬁ,z
forms a basis in the spadg,, ( 1D),1 p f.

Theorem 2 Let the weight Lsatisfy the Muckenhoupt condition. Then the system of Simest ,;tl and cosines
Los &t ,,, forms bases in the spa¢g, 01,1 p f.

References:
1. R.E.Castilo, H.Rafeiro, An Introductory Course in LehesSpaces, Springer International Publishing Switzerl&id. 2
2. Bilalov B.T., Quliyeva A.A. On basicity of exponential sysis in Morrey-type spaces. International Journal of Mattiesna
Vol. 25, No. 6 (2014) 1450054 (10 pages).
3. R.A. Hunt, B. Muckenhoupt, R.L. Wheeden, Weighted norm inépsafor the conjugate function and Hilbert transform,
Trans. of Amer. Math. Soc., 176 (1973pc, 176 (1973), 227-251.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,
Istanbul / TURKEY
http://icomaa2020.com/




On basicity of eigenfunctions of one discontinuous spectral problem imeighted grand-
Lebesgue spaces
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Abstract
In the paper the subspaG;, (01) of weighted grand-Lebesgue spdcg (01) generated by shift operator is

considered. Teorems on the basicity of the eigen and assbfusctions of somdiscontinuous spectral problem for a
second order differential equation with spectral parameter in bguodadition in weighted spaceSy, 01 TC and

Gp), S0 with a general weight functionl{) satisfying the Muckenhoupt condition are proved.

Keywords: weighted grand-Lebesgue space, discontinuous spectral probkaitybduckenhoupt condition.
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A Discussion on Stochastic Behaviour of Some Stiff Equations
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Abstract

In this study, deterministic and stochastic behaviour of somelraqdations have been investigated. To achieve

this, various Taylor based techniques have been used in a compamivét the first stage of this research, very
satisfactory results have been produced. The responses of theeoquuatadns have been discussed illustratively. In solving
the problems of interest, computer codes have been produced in MBATLA

Keywords: Ito stochastic ordinary differential equations, Ito-Taylor exjmems

References:
1. Evans, LC., An Introduction to Stochastic Differential EquatipAmerican Mathematical Soc., 2013.
2. Mikosch, T, Elementary Stochastic Calculus with Finance in Viewsld&/8cientific, 1999.
3.  ‘NVHQ G Btachagiic Differential Equations: An Introduction with Apptions, Springer, 2013.
4. 61UNSL|Solin, A., Applied Stochastic Differential Eqoats, Cambridge University Press, 2019.
5. Mauo, X., Stochastic Differential Equations and ApplicasioHorwood Publishing, 2007.
6. Panik, M. J., Stochastic Differential Equations: An Introdwretivith Applications in Population Dynamics Modeling, John
Wiley & Sons, 2017.
7. Arnold, L., Stochastic Differential Equations Theory and Appilices, John Wiley & Sons, 1974.
8. Kloeden, PE., Platen E., Numerical Solution of Stochastic Differdriiguations, Springer, 1999.
9. Kloeden, P.E., Platen. FSchurz, H., Numerical Solution of SDE Through Computer Expants, Springer, 1994.
10. Zhang, Z., Karniadakis, G., Numerical Methods for Stocb&stitial Differential Equations with White Noise, Spen, 2017.
11. Allen, E., Modeling with Ito Stochastic Differential Ediges, Springer, 2017.
12. Lord, G., J., Powell, C., E., Shardlow, T., An IntroductiorComputational Stochastic PDEs, Cambridge University Press

2014.

39 International E-Conference on Mathematical Advances and Applications, June 24-27, 2020,

Istanbul / TURKEY
http://icomaa2020.com/




Investigation of a Non-Linear & U D P lpuddberg Risk Model
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Abstract

In this study, a special case of non-lingalt) D fpridberg risk model is considered and investigated. In literagure
linear form of this model is usually defined as follows:

e:SL>E%EB S Y

The risk process : Pin Eq.(1) expresses an amount of capital of an insurance compagiyeh ime Pthe constanQ

is initial capital of the company? tthe premium rate5: P, L AUQ :@g 5 uis a renewal-reward process which describes the
outflow of capital caused by payments for claims occured in teevait>r 4 P ?P js a renewal process counting the

total number of claims ir-rag@®: ;fV DUH L L G UDQGRP YDULDEOHV GH®QI&WAseenWKH DP
in :s,the term%.expressil WKH FRPSDQ\TV SUHPLXP LQFRPHRLZAHDHUL QHIOLWYV X Q¥ XARV
realistic, because the premium income of an insurance egnaaa not always increase linearly. Therefore, it is adésabl

to assume that the premium income is modeled as a function watesef growth decreases with time, although this
function is monotonically increasing. For this reason, inwligk, a more realistic special non-linear mathematical model

is constructed and investigated, which is given as follows:

z:3;
5 L>E% UEf;E% KkUE :3F,&;0F :;
@U

o

In :t; 9TVE L sa ta arépgsitive i.i.d sequence of random variables describing intealdimes of claims; 6., L

Ag@‘?g uis a renewal-reward process, corresponding to the sequence of readables9 ;' O 4 E L s AdrddBa R ;
GHILQHYV FRPSDQ\TV FDSL \Rbich iE Maddled ByHa Dogarith@ic RigkIPPokless. The main puifose
this study is to evaluate ruin probability of non-linear risk madel For this aim, Lundberg type upper bound is obtained
for the ruin probability of Logarithmic Risk Modelt ;

Keywords: Risk Theory, Ruin Probability& U D fuyndberg model, Lundberg Inequality, Non-linear Insurance Model
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On the Solvability of the Nonhomogeneous Riemann Problem in the Weight&inirnov
Classes with the General Weight
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Abstract

In this work the nonhomogeneous Riemann problem of the theory of anflptitions with a piecewise
continuous coefficient in weighted Smirnov classes with a gemarmght is considered. The sufficient conditions on the
coefficient of the problem and on the weight function are found, whigppears at an infinitely remote point.

Keywords: Riemann problem, Smirnov classes, weight function
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Samudu Transform method for evaluation of two dimensional modified fractioal partial
differential equation, an application to financial modeling with Islamicperspective
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Abstract
7KH ZRBWGE RibQdt a new Islamic term, though it has now been occasiaeataling by Muslim scholars in their
VWXGLHYV RI ILQDQFLDO WUDQVDFWLRQ W R XWKUHH GhHARRRD KRIDOWH/RR 6 FHH @ B/ WLIQ
has become a greater part of the conventional markets. Optilfrinitses the values of assets by putting and calling
incidences in future planning dilemmas by using Black-Sholes &fiations to uphold stability of stock markets in all
around the world, casting those values on risk-free marketing jumbles

7KLV VWXG\ LV D VHULRXV WULDO ®U BR @FthR Qtujd fRo3pstts of fifanOdE m&rkstsH U P |
that will be reinforced by using Black-Sholes equations but willlifering by using the values of Risk-full Marketing
(comprising full risk management) that is an indispensible objectivsglarhic jurisprudence. Conclusively the Black-

Sholes equations have been modified in this study. The soluteobtained by using Samudu Transform for both Islamic

and conventional financial market.

.H\Z R USWE R 3tfons, Black-Sholes, Risk management,Islamic Jurisprudence
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Planarity of a New Class of Dembowski-Ostrom Polynomials
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Abstract

The planar mappings, which introduced as a tool to construct finitectivejgplanes by Dembowski and
Ostrom in 1968 [1], correspond to perfect nonlinear functions in cryptographiy [[2]}, Dembowski-Ostrom polynomials
first were identified as important objects in the study ofifipgrojective planes. Nowadays, these polynomials are formed
by the basis of multivariate public key cryptosystems defined fonigz fields, which have importance in post quantum
cryptography.In the literature, planar Dembowski-Ostrom polynomials have bagatied in form of the bilinear
polynomials (polynomials that can be written as a product ofitveailized polynomials) or nonbilinear polynomials. In
> @ g]EXGDN DQG .\XUH jhe\DaQarityQoY bilvigdi D&Madwski-Ostrom polynomials of the form
.5:T;44:T.;In [4], the planarity of bilinear Dembowski-Ostrom polynomialsfied in the typeB4,;T; L T:T E
#F E$ Tover (4, where#a $ B ayvere proposed.

In this paper, we suggest the planarity of a novel class of Deskb@strom polynomials. In order to do
this, we first introduce a new class of nonbilinear Dembowski-Ospaignomials of the formB:T; L T: 5% E P4E
TTE #T°5E $F>5E %%~ 2; defined ove (y, where # &4 $a %, Baged on the fact that all difference mappings
must be bhijective for a polynomial to define planar mappings tlandact that the difference mappings of Dembowski-
Ostrom polynomials are linearized polynomials, we use the Dicksarices that allow us to learn whether linear
polynomials are permutation polynomials. Using the relationshiywdes the determinant polynomial obtained from
Dickson matrix and the algebraic curves defined dwite fields, we will state under which conditions whetherrbeav
polynomial class is planar.

Keywords: Linearized Polynomials, Dembowski-Ostrom polynomials, Planari
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On the solutions of a system of (2p+1) difference equationstogher order
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Abstract

In this paper we represents the well-defined solutions dytsiem of the higher-order rational difference equations in
terms of Fibonacci and Lucase sequences, where thévalties do not equal -3.Some theoretical explanations related
to the representation for the general solution are also given.

Keywords: Closed-form formula, Lucas numbers, Fibonacci numbersysgétiifference equations.
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Integral Sliding Mode Control of a DC-DC Boost Converter

NADJAT_ZERROUG

Abstract
Improving the performance of DC-DC converters is of primary interest for ialystilitary and cybernetic applications.
Designing controllers for systems with DC-DC converters preseetgdting challenges because these systems are non-
linear and time-varying. These controllers must be robust aghestiricertainties, disturbances introduced and the
variability of the system parameters. To meet these chafietwge types of controls were used: integral sliding mode and
double integral sliding mode controls.
Sliding mode control has been applied to many systems ingRC-DC boost converters, with satisfactory results.
Sliding mode controllers are well known for their robustness and stabhilityever, employed techniques offer only
asymptotic convergence and steady state error. This last weakrstising mode control is addressed first by integral
(ISMC) and then by double integral (DISMC) sliding mode approaches in orgeptove performance in precision.
Different simulations with reference and load changes waisie performed to test the functionalities of such controllers.
The results obtained show excellent dynamic performance of theldmnintegral sliding mode for a fairly wide operating

range which has highlighted the non-linear nature of the controller.
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Neutrosophic Triplet Rings and its Applications to Mathematical Modelling

Yaman Efendiand Necati Olguh
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Abstract

Rings and fields have main importance whestudly algebraic structures, as both of them are based grothe

structure. In our study, we extend the concept of a neutrosophic fyipleb to a neutrosophic triplet ring and a
neutrosophic triplet field. We discuss a neutrosophic triplet nmfysome of its properities. Moreover, we define the

neutrosophic triplet subring, neutrosophic triplet ideal, and nilpdtgegiral neutrosophic triplet domain. Finally, we
introduce a neutrosophic triplet field.

Keywords: Neutrosophic triplet structures, algebraic structure, neutrosopHat tiipgs, neutrosophic triplet group.
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On a blow up property of solutions some nonlinear problem
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Abstract

In this abstract, we study the blow up for the nonlinear problem

U, : Di(|Diu|p2Diu) Du, f(u) 0, (xt)e :u0T), ()
ux,0) uy(x), u, (x0) u(x), xe:, (2)

E (|Diu|p2Diu)cosQ<i,(y D% gu), (x,t) sw: Uuo,T], @)

where N t2, : ¢ R" isadomain with smooth boundawy: , Uy(X) * W, (:),U,(X) * L,(:) are given functions,
w .
f(u) andg(u) are some nonlinear functiondjis a positive numberp t2, D, —,i 12,...,n, —W—denotes
M R

1
external normal inW: .

There are lot of studies for the problem (1)-(3) (see, e.g[dD]-where mainly a nonlinearity in the equation are
presented. In this work, we study a blow up problem (1)-(3), when the bodndatipns are non smooth. The following
assertion is pursued in this abstract.

u

u
Theorem. Let F(u)  3f(s)ds, G(u) 3g(s)ds andU,,U, are such thafU,,u;) ! O, moreover, the next
0 0
conditions are fulfilled:
22D DF(s) sf(s) tO, sgs) 22D 1)G(s) tO ass-e (0 f);

F(u)dx  G(u,)ds 1 3! [Dyu,|"dx dO.
: w: P.i4

Let U(X,t) *W, (O, T;W/2(:)) “W, (O, T;L,(:)) be a solution of problem (1)-(3). Then there exists a
t, f suchthat,

a t

lim Juxt)]” " u(x de% f.

0

Keywords: blow up, nonlinear equation, boundary value problem, a prior estikigterbolic equation.
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Finite time blow-up for quasilinear wave equations with nonlinear strongdamping
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Abstract

In this paper we consider a class of quasilinear wave equations

Q.F ¢ QFB.QF4dt QE&Q3°°QL Q3°%Qa

associated with initial and Dirichlet boundary conditions. Under cedanditions on U & Uand Lwe show that any
solution with positive initial energy, blows up in finite timeurthermore, a lower bound for the blow-up time will be

given.

Keywords: Nonlinear wave equation, strong damping, blow-up
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Spectral Analysis and Semigroup Generation of a Flexible Bernoulli Beam
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Abstract
A flexible Bernoulli beam with structural damping is investghin this paper. The beam System is described by partial
differential equations with initial and boundary conditions. Firststretem is transferred to an abstract evolution
equation in an appropriate Hilbert space, and then spectral preemntiesemigroup generation of system operator are

studied andpresented. Finally, the exponential stabilitheofystem is discussed and explored.
Keywords: Flexible Beam, Partial Differential Equations, Semigroup of Li@agrators, Exponential Stability
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An accurate high frequency full wave mathematical model for nanometriSilicon PIN diode
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Abstract

In recent, the effect of electromagnetic radiation on semicondactive devices and the coupling effect which
occurs at high frequency between different circuit elements leomone and more important.

This paper presents a high frequency full wave model for Silicordidlié. Ended, we present a three dimensional
VROXWLRQV IRU WKH HOHFWURPDJQHW LFRIQWIOGGHHT R D WILRIQVH COL[AHO B Q¥+
method to describe the circuit passive part [1,2]. Sonelade theHOHFWURPDJQHWLF HIIHFW E\ VROYL
while taking into account the interaction between electromagnatie and active device.

The electromagnetic field equations considered perfectly electtonitucting (PEC) surfaces boundary conditions to

model the stripline effect. The perfectly matched layer (PML) abspbnundary condition are also considered to truncate

the FDTD lattices and decay rapidly the incident wave [3]. \Wesider a Gaussian pulse excitation and the Fourier
Transform algorithm (FFT) in output and input time responses to dbtgjmency domain comportment.

So, We propose mathematical method to couple a three-dimen@enalWLPH GRPDLQ VROXWLRQ RI OD]
to the PIN diode. This later is modeled by the active deviamet(DDM: Drift Diffusion Model) which provides the time

and space distribution of the electrostatic potential, carriers coatient current density for the PIN diode. On an other
KDQG WKH IXO0 ZDYH PRGHO VR QuyliHgbeMzegR then@omoddlT iX EstablidR €l Yy corsideinB
WKH HOHFWULF DQG PDJQHWLF ILBD[@ZWH®E YWD DEWGE YIH R3PH WIKAHH VHRTOODWMLLRRQD
the current densities are then computed. Numerical resulgeaezated to investigate the effects of active device-wave
interaction on the behavior of a nanometric diode PIN [4].

The active devices in the microwave circuits is typicallyyv@mall in size compared to a wavelength, then it can be
modeled by its equivalent lumped device with a very high degree afaagc Thus, in the conventional lumped element-

FDTD (LE-FDTD) approach, two contacts for the active device @ncathode) are considered as current sources that
LOQOWHUDFW ZLWK WKH OD[ZHOXwWel+d P % B WH R ¥ T MpBEOafRmRard/ MvHCts using the

Fast Fourier transform (FFT)of time-domain results.[5,6,7,8].

Key words: FTDT, Silicon PIN, Electromagnetic, boundary conditions, curremsities.
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Analysis of The Transient Stability of An Electrical Network in The Presencef SMES.
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Abstract

In this work, we have studied and analyzed the transient stahilgarticular for a simple electrical grid. Our
study aims to highlight the importance of using the storage systE$ 3o improve consumption and improve transit
stability as well as to avoid power outages.

The impact of the SMES on the system stability is beltten the action of the classical regulation.The optimal
position of the SMES is generally close to the machindseatitk. The stabilization of the system by using one, tow and
three SMES is examined.

Keywords: Transient stability, FACTS, SMES, Power converter.
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MATHEMATICAL METHODS SAFETY BARRIER PERFORMANCE ASSESSMENT

Hamaidi BrahimTaibi Hichant
'Electromechanical Engineering Laboratory LGE, faculty of Engineering Scienda3l BAokhtar
University of Annaba - Algeria, B.P 12, Annaba 23000, Algdraan5615@yahoo.fr
2 Electromechanical Engineering Laboratory LGE, faculty of Engineering SciBaAd3 Mokhtar
University of Annaba - Algeria, B.P 12, Annaba 23000, hicham.taibi@amiaba.org

ABSTRACT

Most well-designed systems have safety barriers against such circumstanpestect humans, the
environment, and material assets. This makes it harder for any oagrgigvent to propagate through all the
barriers culminating in a hazardous event or accident. Some bamdesetaup to prevent accidents from
occurring (prevention barriers). Others are in place to reduce the comsesjoé an event once it has already
occurred (mitigation barriers). The purpose of this paper is evaluatimetfi@mance of the existing safety
barriers and according to risk tolerable decides if more additioréisashould be implemented.

Key Words: Barrier, Failure, Lopa, Tolerable risk, Safety instrumented system
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Classification of land cover by spectral and textural characteristics
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Abstract

The rapid development of computer science and applications fdad spectrum of programmable systems (eg,
Matlab, Matmatics, Mapple, etc.) have enabled the usateflite data in different identity problems and recognifidre
application of new approaches and a comparative analysis of the mstaihed with known results is of great importance,
both from a theoretical and applied point of view. This articldeigoted to the classification of soil plants according to
spectral characteristics obtained by remote sensing meffoelqroblem of preliminary analysis of the informativeness
of the spectral features themselves and the textural featlcetated on their basis is considered. The LBP (Local binary
pattern) histogram method is used to calculate the values afakattributes. The LBP method describes the spatial
structure of the image according to the local structure of the ¢edtuthis article, the cotton field of the Hajigabul region
of the Azerbaijan Republic was taken as the study area. @ksifidation of land cover was carried out using metric
distances and classification methods. The data obtained spebtal channels (blue, green, red, and near infrared) were
used as spectral data using an unmanned aerial vehicle XA-Ff0rX-8. The "pdist", "linkage" and "cluster” functions
included in the MATLAB batch programs were used to perform défeukations that led to the definition of which class
each object belongs toln 11 the calculations, the Euclidean distaascused as the metric distance. The "nearest neighbor"
classification algorithm was applied. Given comparative madtieal approaches to the solution of the classification of
plants-soil using remote data. Investigated the possibility of egplie automatic classification of soil plants according
to the remote data of the classification and recognition methddsléatin the Matlab software system. It is shown that in
the problems of classification of objects, "The statementthigabbjective decision rule, when a fragment is takem as
whole, more efficient than the pixel decision rule," is naiagk true.

Keywords: remote data, classification, metric distance, soil tigentification, recognition, textural signs.
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Abstract

Hasse principle is one of the important theorems of number theory. It enables us to reach
a conclusion about the existence of rational solutions of quadratic Diophantine equations.
However, this method does not work for higher degrees. In some cases the failure of Hasse
principle can be explained by Brauer-Manin Obstruction. This poster explains the general steps
of this process.

Keywords: Hasse Prenciple, Brauer Manin Obstraction,
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Dynamics of Rogue waves and Generalized breathers of Benjamin-Ono equation

Sudhir Singh
Department of Mathematics, National Institute of Technology, Tirappalli +620015, India
Joint work with K. Sakkaravarthi, K. Murugesan, R. Sakthive

Abstract

Rogue waves and breathers are one of the very interesting localized nonlineaestridtiuough,

the appearance of rogue waves &R W OLPLWHG WR RFHDQ EXW LQ ¢QDQFH
Einstein condensate and well known optical rogue waves. The mathenMtKk8 WL, FDWLRQ R
nonlinear structures are always an interesting task.
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On the strong solvability of the nonlinear parabolic equations

Narmin Amanova
!Department of Mathematics, Baku State University, Azenbaij
amanova.n93@gmail.com

Abstract

In this abstract, we annownce a strong solvability resultdétass of nonlinear parabolic equations with principial
part is heat operator and the rifht part is a given function whipkretl on the set of time and spatial variales, also depend
on the solution and its spatial gradient. For such equatiorsibban proved a strong solvability result in the proper
parabolic Sobolev space for the initial-boundary value problemfdtisd a sufficient condition for the growth order of
the right hand side in dependence of the gradient of the solution. Thin gnaler contains a function coefficient, which
DOVR LV D VXPPDEOH IXQFWLRQ 8VLQGIJ@VKW BR KRWDHEYOVVE S SUWR B A KFHWRIS
equations. The growth condition for the right hand side is a gerati@tiof wel-NQRZQ % HUQVKWDLQTV FRQG
equations. The domain is a sylindrical domain with its Baaesmooth n-dimensional domain.

Keywords: parabolic equation, strong solution, growth condition, a priory agtirheat operator, parabolic Sobolev space,
smooth domain.
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An interpolation inequality for weight cases

Farman Mamedovand Nazira Mammadzatle
institute Mathematics and Mechanics of National Academy eh&es, Azerbaican, Baku

farman-m@mail.ru, nazire.m@mail.ru

Abstract

In this abstract, we propose an interpolation inequaltty tiwiee weights, which estimates a weighted Lebesgue
norm of the function through the multiplicate of other weighted Lebesguesrairfunction and its derivative of the next

type

1/ y
(], ACA™|f] 2 IDF[Y,, (D)
where Df W f, W f,.., w f The following main result is asserted by this alistrac

Theorem.Let m !0, p t1,q tmax p,m(p 1)/p andD Z f"be a domain (may be unbounded ). Let the
positive measurable functiong qare of Af -OXFNHQKRXS8W W ZAD Y. Thenfor the inequality (1)
to hold for any functionf  Lip,( :) it suffices thatth¢ URVWPDQfV W\SH FRQGLWLRQ

Q" 'V(Q UQ** dA Z(Q" "
allovertheballQ » ,, ’Q Q(X,r):xe:0 r d. tobe fulfilled, whereCyis a positive constant

depending only om, p,q and A, -constants of the functioné, 4.

For the subject we refer e.g. the book [1, 2]. Swexualities find a usefull application in study of the regujarit
properties of the degenerate parabolic equations.

Keywords: UHIJXODULW\ RI VROXWLRQV LQWHWSRGDWORGNHIFB DXWNO L WR EHD
fundamental solutions, weak solutions, parabolic equations
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On Holder regularity of the degenerated parabolic equations

Vafa Mamedova

YInstitute Mathematics and Mechanics of National Academy eh&es, Azerbaican, Baku
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Abstract
In this abstract it has been studied the Holder continuity ofélad wolutions of the degenerate parabolic equations
w 8 W W
o 'a” (t! X) s T O (1)
W, © W1 W

with uniform degeneratacy condition
1
E(\x\” 0/ da (tx) [/, dc(x” 0|/ @

for C 10, [ f",(t,X) D, and D be a bounded domain in haIf—spaé\e t, . It has been found a sufficient

condition on the range ofDe f for the weak solutions of (1) to be Holder continues in the origintHeosubject we
refer e.g. the works [1, 2]

Keywords: UHJXODULW\ RI VROXWLRQV +ROGHUXQBDPODWMNO VDANQDIFRJFY L
gualitative properties of solutions, a prior estimates.
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On a -1-open Sets and a Decomposition of oSN 2ost-sax
C O n tl n u |ty http://dergipark.gov.tr/cpost

Aynur Keskin Kaymakci *
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* Corresponding Author E-mail: akeskin@selcuk.edu.tr

Abstract: In this paper, we introduce a new set namely a -1-open set in ideal topological spaces. Besides, we give some proper-
ties and characterizations of it. We obtain that it is stronger than pre -l -open set with b-open set and weaker than | -open set.
Finally, we give a decomposition of continuity by using a -1-open set as stated the following:"f : (X; ;1 ) !  (Y;") is continuous
if and only if it is a -I -continuous and strongly A, -continuous."

Keywords: a -1-open set, Decomposition of continuity, Ideal.

1 Introduction and preliminaries

Topic of ideals in topological spaces has been studied since beginning of 20th century. It has won reputain and importance in citevai. Throughot
this paper, we will denote topological spaces(By ) and(Y;'). For a subsef of a spacgX; ), the closure oA and the interior oA
are denoted byCI(A) andInt (A), respectively. It is well known that a subsi&tof a spacgX; ) is said to be regular open citevel if
A = Int (CI(A)). A subsetA of a spacgX; ) is said to be -open citevel if for eachx 2 A there exists a regular open gétsuch that
x2 U A.Ais -closed citevel if (X-A) is -open. The setfx 2 X jx2 U A for some regular open sé&t of X g is called the -
interior of A and is denoted bint (A) citevel. A pointx 2 X is called a -cluster point ofA if A\ Int (CI(V)) 6 ? for each open s&f
containingx. The set of all -cluster points ofA is called the -closure ofA and is denoted byCl (A) citevel. Of course, -opensets form a
topology and then holds citevel.

Anideall onX is de ned as a nonempty collection of subsets<okatisfying the following two conditions:

DIFA21 andB A, thenB 2 I;

(2)IfA21 andB 2 |,thenA[ B 2 I.

Let (X; ) be a topological space amdan ideal onX . An ideal topological space is a topological spéx¥e ) with an ideall onX and
is denoted by(X; ;1 ). ForasubseA X,A (I; )= fx2 X jU\ A 21 for each neighbourhood of xgis called the local function
of A with respecttd and ( citekur). Throught this paper, we uge instead ofA (I; ). Besides, in citejan, authors introduced a new
Kuratowski closure operatdZ! (:) de ned byCl (A)= A[ A (I; ) and obtained a new topology ot which is called an -topology.
This topology is denoted by (1) whichis nerthan .

A pointx in an ideal topological space is calleg-cluster point of A if Int (CI (U)\ A 6 ? for each neighborhood of x. The set of
all | -cluster points of A is called the | -closure of A and will be denoted byCl | (A) citey/"uk.A is said to be | -closed citey/"uk if
A = CI, (A). Of course, the complement of -open set is said, -closed citey/"uk. The family of all | -open sets in any ideal topological
space(X; ;1 ) formatopology ' andthen ' holds citey/"uk.

De nition 1. some label A subset A of an ideal topological sp@€ge ;| ) is said to be -open citenja ( resp. semi-open citelev, pre-open
citemasl, b-open citeand ( or open citeel-a), -open citeabd ) ifA Int (Cl(Int (A))) (resp.A Cl(Int (A)), A Int (CI(A)),
A Int (CI(A)) [ CI(Int (A)),A  CI(Int (CI(A))) ).

De nition 2. some label A subsét of an ideal topological spacéX; ;| ) is said to bepre-I -open citedon ( respsemi-l -open citehatl,
-1 -open citehatl,b-l -open citeg/'ul, -1-open citehat1)iA Int (Cl (A)) (resp.A CI (Int (A)),A Int(Cl (Int (A))),A
Cl (Int (A))[ Int(Cl (A)),A CI(Int (CI (A))).

De nition 3. A subsef of an ideal topological spacéX; ;| ) is said to be - -l -open citehat 4, pre-1 -open citeeki ( resp. semi -open
, -l-open citehat4)iA Int (CI( Int | (A))) (resp.A Int(Cl,(A)),A ClI(Int | (A)),A Cl(Int(Cl|(A)))).

Related to above de nitions, one can nd the following diagram in citehat 4. None of these implications are reversible in generally as shown
in the related papers.
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open ! -1 -open ! semi-| -open

" # & # &
" # pre-l -open ! #  bl-open ! -l -open
" # # # # #
" -open # ! semi-open # #
" " & # & # #
" " pre-open ! b-open ! -open
" " & & #
" " pre -l-open ! a -1-open #
" " % & #
-l -open ! - -l-open ! semi -l -open ! | -open
Diagram 11

Lemma 1. For a subset A of an ideal topological spag€; ;1 ), the following properties are hold:
(1) If Uisanopenset,thed\ CI (A) CI (U\ A) citehat2,
(2) If Uisan open set, theiCl, (U)) = CI(U) citehat3.

2 a -l-open sets

In this section, to give a decomposition of open set we introduce a new set which namé-@pen set and obtain some properties and
characterizations of it.

De nition 4. A subset A of an ideal topological spas; ;| ) is said to be an al-openifA Int (Cl;(A)) [ Cl(Int (A)). The com-
plement of an a-l-open set said to be an a-closed. It is obvious thah is an a -I-closed if and only if CI( Int | (A)) \ Int (CI(A))
A.

Corollary 1. Itis obtained from De nition 4;? andX are both a-l-open sets and al-closed sets.

Proposition 1. Let(X; ;| ) be an ideal topological space. Then, the following properties are hold:
(1) If A ispre -1-open, thenitisa -l -open,
(2) If A isb-open, then itisa -l -open,
(3)IfAisa -l-open, thenitis |-open.

Proof: The proof of (1) is clear from De nitions 1, 3 and 4. The others are obtained by using related set de nitions.The following diagram is
obtained by using Proposition 3 and several sets de ned above.

Remark 1. The converses of each statements in Proposition 3 are not true in generally as shown in the next examples.

Example 1. LetX = fa;b;c;dy, = fX; ?;fag;fcg;fa;cg;fb;ay;fa;b;agandl = f?g:(1) SetA = fa;dg. Then, A is ara -l-open
but it is notpre -l-open (2) SeA = fa; bg. Then, Ais ara -l-open but it is not b-open.

Example 2. LetX = fa;b;c;dy, = fX; ?;fag;fcg;fa;cggandl = f?g: ForA = fb;dgis | -open, butitisn'ta -1 -open.

We have the following diagram.
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open ! -1 -open ! semi-l -open

# & # &
# pre-l -open ! #  bl-open ! -1 -open
# # # # #
-open# ! semi-open # #
& # & # #
" pre-open ! b-open ! -open
&
pre -1-open ! | -open
% %
-l -open ! - -l-open ! semi -l -open
Diagram |

Proposition 2. For an ideal topological spacéX; ;1 ) and a subset A of X, the following property is hold: I'i= } (X ), thenA is an
a -l -openif and only ifA is anb-open."

Proof: Since suf ciency is stated in Proposition 3(2), we prove only necessity.IlLet} (X ). Then,A = ? andCI (A)= A[ A = A
for every subsef of X . So, we haveCl | (A) = CI(A). If Aisana -l -openset, then we obtain tha Int ( Cl | (A)) [ Cl(Int (A))
Int (CI(A)) [ Cl(Int (A)) and hence everg -l -openset is ab-open.

Remark 2. The notions of -l -openset and -open set are independent each other. Indeed in Example 2, sefb;dgis -open, but it
isn't a -l -open. Besides in Example 1(2), skét= fa;bgis ana -l -openbut it is not -open.

Proposition 3. Let(X; ;| ) be an ideal topological space with an arbitrary index setlf fA : 2 g alO(X; ),thenlf A : 2
g2alo(X; ).

Proof: SincefA : 2 g alO(X; ),A Int(Cl, (A ))[ Cl(Int (A )) forevery 2 .Since Cl, is a Kuratowski closure
operator, we have

(J,A) [, Int(Cli(A ) [ cl(nt(A )
= [, Int(Cli(A) [ ], cCint(a)
It [ Chi(A) [Cl [ Int(A)

nt(cli [ A [Ci(nt [ A

Proposition 4. Let(X; ;| ) be an ideal topological space ad, U are subsets ok . If A is ana -l -openset andU is -l -openset. Then
(A\ U)isana -l -openset.

Proof: SinceA is ana -1 -openset andU is -l -openset, we havéd Int ( Cl | (A)) [ Cl(Int (A)) andU Int (U). By using some
properties of closure, interior andl -closure operations, we have
(AN U) ((Int(Cly(A)) [ Cl(Int (A)) \ Int | (V)
=(Int(ClIy(A)\ Int [ (U) [ (CI(Int (A)\ Int | (U))
(Int(Cly(A)\ Int (U)) [ (Cl(Int (A))\ Int (U))
Int [CI|(A)\ Int (U)][ Cl[Int (A)\ Int (U)]
Int (Cly (A\ Int(U))) [ Cl(Int (A\ U))
Int (Cl, (A\ U))[ ClI(Int (A\ U)).
This shows thafA \ U) is ana -l -openset.

De nition 5. A subset A of an ideal topological space; ;1 ) is called
(1) strongly t-I-set citeekiifnt ( Cl; (A) = Int (A),
(2) strongly A-setifA = U\ V,whereU 2 andV is strongly t-I-set andnt ( Cl | (V)= Cl(Int (V)).

Theorem 1. The following properties hold for a subset A of an ideal topological s§xce; | ):

(1) If Alis strongly t-I-set andint ( Cl | (A) = CI (Int (A)), thenitis strongly A-set,
(2) If Ais open set, then it is strongly Aset.
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Proof:
(1) : Since Ais strongly t-I-set witthnt ( Cl | (A) = Cl (Int (A)) andX 2 ,the proof of 1) is obvious.
(2) : Since X is strongly t-I-set withnt ( Cl| (X) = CI (Int (X)) andA 2 , the proof of 2) is obtained.

Theorem 2. For a subset A ofX; ;1 ), the following properties are equivalent:
(1) A is open,
(2) A is ana -l -openand strongly A-set.

Proof: (1) =) (2) : By Diagram I, every open set & -l -open. Besides, we have every open set is stronglysit according to Theorem
7(2

(2)=) (1): Let A is an a -l-open and strongly A-set. Then, we haveA Int (Cl,(A)) [ Cl(Int (A)) and strongly
A -set if A= U\ V, where U2 and V is strongly ti-set andInt ( Cl, (V)= Cl(Int (V)), respectively. Therefore, we
have A Int(Cl{(U\ V))[ CI(Int(U\ V)) [Int(Cly(U)\ Int(Cly (VDI [Cl(Int (U)\ CI(Int(V)]=[Int(Cl;(U)\
Cl(Int (V)] [ [CI(Int (U)\ CI(Int (V)]. According to Lemma 1(2), sincdJ 2 , it is obvious that Cl,;(U)= CI(U) and
Int (Cl (U)) = Int (CI(U)). So, we have

A [Int (CI(U))\ Cl(Int (V)] [ [Cl(Int (U)\ Cl(Int (V)] =[Int (CI(U)) [ Cl(Int (U)]\ Cl(Int (V). Consequently, sincé
U,weobtailPA  U\f [Int (CI(U)) [ CI(Int (U)]\ CI(Int(V))g= fU\ [Int (CI(U)) [ Cl(Int (U)]g\ CI(Int (V))=[( U\ Int (CI(U))) [
(U\ Cl(Int (U] \ Cl(Int (V))= U\ Int (V)= Int(U\ V)= Int (A). Hence A is an open.

The notions of -l -openset and strongly A-set are independent each other as shown in the following examples.

Example 3. LetX = fa;b;c;dy, = fX; ?;fag;fa;bg;fa;cg;fa;b;a;fa;c;dggandl = f?;fdgg: For A = fag, thenitisa -l -open
but it isn't strongly A -set.

Example 4. LetX = fa;b;c;dy, = fX; ?;fag;fcg;fa;cggand| = f?;fagg: For A = fb;dg, then it is strongly A-set but it isn't
a -l -open.
3 Decomposition of continuity

In this section, we introduce the notions ofb-continuity, strongly A -continuity and obtain a decomposition of continuity.

De nition 6. A functionf : (X; ) ! (Y;") is said to be b-continuous citeel-afif L (V) isa b-open set iifX; ) for every open setV
in(Y;").
De nition 7. Afunctionf : (X; ;1 ) ! (Y;")issaidtobe pre-l-continuous citeeki (resp.beta, -continuous citehat4, al-continuous
strongly A -continuous )if (V) isa pre -l-open (resp. | -open, a-I -open set, strongly Aset ).

(resp. | -open, a-l -open set, strongly /A

Proposition 5. For a function f(X; ;1 ) !  (Y;"), the following properties are hold: (1) If f is prel -continuous, then fis al (2) If fis
b-continuous, then fis al -continuous, (3) If fis a-| -continuous, then fis |

Proof: The proofs are omitted from Proposition 3 as consequences by using De nitions 6 and 7.

Remark 3. The converses of each statements in Proposition 9 are not true in generally as shown in the next examples.
Example 5. Let(X; ;| ) be an ideal topological space as same as in Example IYardf a; bg,' = fY;?;fagg. (1) Letf : (X; ;1 ) !
(Y;') beafunctionde ned as(a) = f (d) = a,f (b) = f (c) = b. Thenf is a -l -continuous, but it isn't pre-l -continuous.

(2) Letf : (X; ;1 ) ! (Y;') be afunction dened a$ (b) = f (d) = a, f(a)= f(c)= b. Thenf is a -l -continuous, but it isn't b-
continuous.

Example 6. Let (X; ;1 ) be an ideal topological space as same as in Example 2Yandfa;bg,' = fY;?;fagg. Letf : (X; ;1 ) !
(Y;') beafunctiondenedas(a) = f(d) = a,f(b)= f(c) = b. Thenf is | -continuous, butitisn't a-l -continuous.

Itis known that a functiori : (X; ) ! (Y;')iscontinuousif (V) isan open setifX; ) forevery opense¥ in(Y;").

Theorem 3. For a functionf : (X; ;1 ) ! (Y;"), the following statements are equivalent: (1) f is continuous, (2) fik-aontinuous and
strongly A -continuous.

Proof: This follows from Theorem 8.
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Abstract: In this study, we investigate the geometric interpretation of the curvature circles of motion at the initial position in
Minkowski plane. We consider the equations of the circling-point and centering-point curves of one-parameter motion in Minkowski
plane and then determine the positions of these curves relative to each other.

Keywords: Centering-point curve, Circling-point curve, Minkowski plane.

1 Introduction

The concept of instantaneous invariants was rst given by Bottema to determine the geometric properties of a moving rigid body at a given
moment. Therefore, the geometric and kinematic properties of planar motions in Euclidean space are investigated according to these invarian
[1] and this method has also guided many studies in the eld of kinematics [2—6]. Later, the instantaneous invariants were called B-invariants
(Bottema-invariants) by Veldkamp [7]. Besides, Veldkamp found special geometrical ground curves such as the in ection curve, the circling-

point curve and the centering-point curve with the help of B-invariants, as well as the intersection points of these curves, Ball and Burmestel
points [8, 9]. The special geometrical ground curves in Minkowski (Lorentz) plane and their intersection points were analyzed by recent
studies [10, 11], however, the positions of these curves relative to each other have not been studied yet. Therefore, it is aimed to present tf
geometric interpretation of curvature circles relative to each other throughout one-parameter planar motion in Minkowski plane based on the
above-mentioned studies.

2 Preliminaries

The Minkowski planeL is the pIaneR2 endowed with thepl_orentzian scalar product giventRyyi = x1y1  X2Yy2, wherex = ( x1;X2)
andy = (y1;y2). The norm of a vector is de ned bigxk =~ jhx; xij . An arbitrary vectoix 2 L is called timelike ifhx;xi < 0O, spacelike
if ;xi > 0orx =0, lightlike if hx;xi =0 wherebyx 6 0. Two vectorsx andy are said to be orthogonal k;yi =0. LetLm be a
Minkowski plane in continuous motion relative to a xed Minkowski plang. Then one-parameter planar motiom with respect td_s is

represented by

X = xcosh + ysinh + a (1)
Y = xsinh + ycosh + b

with respect to Cartesian frames of refererog andXQOY inLm andLg , respectively. Her@; band are functions depending on tinie
The position corresponding to= 0 of L is called initial position. The values for the initial position of théh (n = 0; 1;2;:::) derivative
of a functionf of ' with respecttd is denoted byn.

The Minkowski plane. is chosen to rotate with a constant angular velocity relative to the xed Minkowski plan¢hat is, = t. The
canonical relative system of motion is constructed by

ap=p=a=Mh=a=0 &)
and the instantaneous invariais andh, characterize completely the in nitesimal properties of motion of Minkowski planes um ttie
order as

y; X%=x X% y+ag; 3)
X YO=y+by YO x+ by

fort =0 [10, 11].

3 The curvature circles in Minkowski plane

In this section, let's rst recall the de nitions of curvature circles in Minkowski plane.
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De nition 1. The locus of the points of moving Minkowski plang, whose curvature of the trajectory is constant at initial position, is called
circling-point curve in Minkowski plane and denoteddpy

The equation of the circling-point cungp in Minkowski plane is

x2 y? (agx bgy)+3x x2 y?+y =0; (xy)6(0;0) )

where(x;y) 6 (0;0)orx 6 v, [10, 11].

De nition 2. The locus of the curvature centers of the points of moving Minkowski jlané called centering-point curve in Minkowski
plane and denoted hgp.

The equation of the centering-point cursin Minkowski plane is
2 2 -
x© y® (asx bgy)+3xy =0 ()

where(x;y) 6 (0;0)orx 6 v,[10, 11].
Now, let us examine the positions of circling-point and centering-point curves relative to each other in Minkowski plane. Thp givere
by equation (4) and the cunap given by equation (5) can be arranged as

x2 y2 @x b%y +xy =0
and

x2 y?2 &y By 4+ xy=o,
respectively.

On the other hand, a third-order cubic curven Minkowski plane can be given by

(x +y) x2 y? +xy=0: 6)

Let be anirreducible curve, this means that6 0.

If = % and = %3 are satis ed, then the curve given by the equation (6) corresponds to the circling-pointpaeeording to the
canonical system in Minkowski plane.

Moreover, if there are the relations= %3 and = %3, then the curve given by the equation (6) corresponds to the centering-point curve
cpraccording to the canonical system in Minkowski plane.

Theorem 1. The parametric equation of the curveds given by
u u?

XTW D +ru)y YT W ()

@)

whereu 6 1.

Proof: If we substitutey = ux, suchthati 6 1, in the equation (6), thenweget ( + u) 1 u? + ux?=0.Afterwards, some direct

calculations completes the proof.

Speci cally, the parametric value— corresponds to the in nity point of the curve We can examine the reducible states of this curve in
the following corollaries:

Corollary 1. In Minkowski plane, the parametric equation of the curvature circie which is tangent to the curve along the axisy, is
represented by
1 u
= —; = — 8
w y w2 D (8)

x
|

Proof: If =0 is taken in the equation (7) then the proof is obvious.

Corollary 2. In Minkowski plane, the parametric equation of the curvature circlewhich is tangent to the curvealong the axi, is given

by
u . u?

@ YTy ©

X =

Proof: Taking =0 in the equation (7) completes the proof.
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From the equation (8), the Cartesian equation of the curvature cigcle Minkowski plane is represented as

x° y° +x=0: (20)
Similarly, by taking the equation (9) the Cartesian equation of the curvature cirdleMinkowski plane is given by

x2 y? +y=0: (11)
Let the pointsA; (i = 1;2; 3) be on the curve. In that case, these points are given as

uj ui?

AZ Wz D(+uy W2 D +upy

(i=1;23):

Theorem 2. The pointsA; (i = 1;2; 3) with parametric valuay; (i = 1;2;3) are on the same line does not pass through the origin if and
only if

UgUpuy = —: (12)

Proof: The pointsA; are on the same line that does not pass through the origin if and only if the slopes of thejlhgesandA,A3 are equal
the each other. Thus, there is the relationship

2 2 2
Us + Uz Uz + Us
T u?)(+us) @ u?)(+uz) _ @ uw?)( +uz) @ ui®)( +ug).
us + up up + ug '
(T us?)( +u3z) (@ u)( +upz) (T u?)( +uz) (@ ui?)( +una)

In this manner, we get
2uuz®uz+  (up(uiuz 1)

If this equation is factored, we nd
(u1upus )=0or(uz+ )=0:

So, we can write

ujuo2u3z = —Oruz = —:
Hereup 6 — must be satis ed since the parametric valde corresponds to the in nity point of the curve
If one of these three points is at the in nity, i.el; = —, this means that this line is parallel to the asymptotes of the cuawed cuts the

curve at two points with the parameters andu,. Then the correlation between the parametgrandu, is given by
Uiz = L (13)
If the pointsA1 andA of the curve are represented with respect to the parameteendus,, then the equation of the lin®1 A is found as
( (uz+up)+ uguz(uiuz+1)) x ( (uguz+1)+ ugup(uz+ u1))y+ uguz =0: (14)

After the formation this equation we have
1
((up+u2)x  (upuz+1)y) uguz  (Uuz+1) x+(uz+u)y = =0: (15)

If we denote the slopes of the lindg anddy given by the equations
(ur+uz)x  (uguz2+1)y=0 (16)

and
(ugug +1) x+ (uz+up)y 1=0 a7

by mg, andmy,, respectively, we see that these lines are perpendicular in Minkowski plane since there is the relatignstip = 1.
Hence, we can interpret that the line given by the equation (14) passes through the intersection of thealwiels which are perpendicular
to each other in the Minkowski plane.
Also, considering the equation of distance from a point to a line in the Minkowski plane we nd the equation of the distance from origin to
the lineA1A» as

2+ 2920 u? 1 ui3 1

1
£

whereu; 6 1,i=1;2.
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Let A3 be a point with the parameterus on the curve . From the equation (18), the linds; A1 andA2A3 have equal distance from
origin, that is, the lineé\2A1 andA,A 3 are symmetrical according to the poi.

Now let's give the formation of the circlesy and 1. Since the geometric location of the curvature centers of the ayristhe centering-
point curvecp, the curvature center of a point with the parametef the curvecp coincides with the same parameter point of the cue
[11]. Let A1 andA» be two points on the curvep. Also, let 1 and » be the centers of curvature of these points. If the potsandA;
are given by the parametarg andus , respectively, the equation of lie; A is found by writing = % , = %3 in the equation (14)
and the equation of line; 2 is found by writing = %3 = % in the equation (14).

Thus, we get the equationsAffA> and 1 7 lines as

(B+ az)(up+ uz) bguguz (1 + uruz)) x ((3+ az)(1+ uiup) lugup (up+ uz))y 3uiuz =0

and

(az(up + u2) buguz (1+ uguz)) x  (ag(l+ uguz) bguzuz(up+ u2))y 3uiuz =0;

respectively. Here, the lineA1A2 and 1 2 pass through the intersection of the lines given by the equations (16) and (17), which are
perpendicular to each other in the Minkowski plane. Here, the equation (16) indicates a line and this line passes through thePalrdoint
the intersection poin® of the lines 1 2 andA1A». The equation (17) refers to the equation of the line perpendicular to thE hpassing
through the poinQ.

In case of =0, by substituting the parameter equation (18) into the equation (17)ofare get

u? (u2 + ug)u+ ugup =0: (19)

Corollary 3. uj andus (the roots of the equatioriL@)) give the parametric expression of the intersection points of cirglavith the line
given by the equatior{).

In addition, these points are on tRA1 andP A, lines. Similarly, the above statements can be investigated for the curvature girtie
Minkowski plane. For this, let's rst examine the line passing through the pole goipérpendicular to the linB Q. This line is given by the
following equation taking into consideration the equation (16) such that the product of the slopes of these lines is 1 and these lines pass fror
poleP:

(ur + u2)y (uguz+1) x =0:
If the above equation and (14) are considered together, the intersection point (is denBtgdtipis line with lineA1A» is on the line below
((ug + u2)x  (ugup +1) y)+ uquz =0: (20)

So the line passing through the poRitis parallel to the lind® Q. By substituting the parameter equation of circleinto the equation (20),
we get

u? (ug + ug)u+ ugup =0: (21)

The equation (21) is the previously obtained equation (19).

Corollary 4. u; andu; (the roots of the equatior2()) give the parametric expression of the intersection point of the cirgland the line
given by equation20).
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1 The importance of the study

The Gini coef cient, developed by the Italian Statistician Corrado Gini (1912), is also used to determine the inequality in economic IRerature [
] because it shows simplicity and distribution with a single coef ciéh} &nd the Gini Coef cient, which is a tool used to measure inequality,
in different disciplines including health and educatich].[

Gini coef cient of 0 means absolute equality and a value of 1 means absolute inequality. Therefore, decreasing and increasing the coef cien
over time indicates the decrease and increase of inequality. In this context; What is the success inequality of Gini Coef cient and how it is
distributed according to the lessons and years?

The main questions that the study seeks to answer are: What does the Gini Coef cient Achievement Distribution of Academic Achievement
of Elementary Mathematics Teacher Statistics Probability course mean between the academic years of 2014-2019?

The empirical data used in the study may vary in academic terms. The sample of the study was; the academic years between 2014-20:
consists of the number of students. The number of samples between 2014-2019 is the academic achievement data of 112 students. The san
distribution by year is 2014; 36 students, 2015; 16, students, 2016; 7 students, 2017; 6 students, 2018; 28 students, 2019; 19 students

Classes 2014 | 2015| 2016 | 2017 | 2018 | 2019
Statistics and Probability 36 16 7 6 28 19

The Lorenz curve examines the relationship between a certain cumulative share of national income and the cumulative share of those wh
obtain it. The Lorenz curve is conceptually similar to the percentage slicing method,; it relates the cumulative share of income to the cumulative
share of individuals, rather than simply determining their share of income. The Lorenz curve is a graphical form that shows how much the
percentage income groups receive from the income distribufidn However; the usefulness of the Lorenz curve helps us to present the
inequality in income distribution by a single number, without needing to tell us how much the percentage of individual groups receive.

Gini Coef cient is a non-negative number less than 1. By calculating the area between the Lorenz curve and the 45-degree line giving full
equality, a numerical value ranging from 0 to 1, namely the “Gini Coef cient”, is found. Where the income distribution is most fair, A= 0. The
closer the Gini Coef cient is to 0, the more fair the income distribution is. Family structure of the society, population structure, educational
level, tax situation, the structure of the nancial sector or industry and development indicators are some factors that may affect the income
distribution in a country. In general, the Gini Coef cient, i.e. the income distribution, is interpreted as suf cient after 0.40 and worse after 0.50
[?].

In this study, Lorenz curve and the Gini coef cient previously used in an unused area, in the area of measurement and the evaluation of the
nal stage of evaluation. Between the academic years of 2014 and 2019, the Faculty of Education Mathematics Education in Primary Educatior
teacher candidates Statistics Probability courses of academic achievement was evaluated as data notes.
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Fig. 1: Lorentz calculation chart of income and academic achievement

The Gini Coef cient Calculation of the Student Success of the year 2014 in Excel

Number of | percentage o cumulative
Success | (student | Cumulative| cumulative | Si(average average cumulative grade
Points Frequency)| Students | students grade) grade average percentageA
0 0 0 0 0 0 0
4 <17 |2 2 0,06 10,5 10,5 0,03 0,000841751
17 <3012 4 0,11 23,5 34 0,10 0,00356742
30 <434 8 0,22 36,5 70,5 0,203463203 0,01675485
43 <5611 19 0,53 49,5 120 0,346320346 0,083994709
56 <697 26 0,72 62,5 1825 0,526695527 0,084876543
69 <827 33 0,92 75,5 258 0,744588745 0,123597082
82 <95[3 36 1,00 88,5 346,5 1 0,072691198
0,386323553

B | 0,386323553

A 0,113676447\ Gl'N|'=A/(A+B)=O,227352894\
A+B 0,5

In the results of the study, the academic achievement obtained with the Gini coef cient approach of the Elementary Mathematics Teachel
Statistics Probability courses were distributed in the most fair year by year 2014 academic year, and in 2015 it moved away from the fair
distribution (gini coef cient; 0.45). , 19 and 0.15 academic achievement (Gini Coef cient in general, i.e. the income distribution, up to 0.40
suf cient, 0.50 are interpreted as bad after we see).

The Geogbra Calculation of 2014

Fig. 2: Trapezoidal areas below the curve(A), A area (0,5- B);B=0,5-0,1136447=0,3863553 Gini=A/A+B = 0,1136447/(0,1136447+0,38635
53)=0,227352894

The Gini coef cient of 0.22 is that the elementary mathematics teachers' academic achievement is distributed to students fairly or 36 students
share the achievement fairly. If the Gini coef cient is 0.45, it is suggested that the prospective mathematics teacher candidates did not distribut
their academic achievement fairly in the courses of Statistics and Probability or 16 students could not share the achievement fairly, but they t
the expected situation in the other years, and further evaluations can be made by following the success of other courses in those years.
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1 Introduction

Fractional calculus deal with derivatives and integrals of arbitrary orders, their applications seem in different areas of science such as physic:
applied mathematics, chemistry, engineering [1-4]. Mathematical models have signi cant applications in physical and technical processing
phenomena [5-9]. The solutions of the differential equations relevant to many interesting special functions in mathematics, physics, anc
engineering, such as the hypergeometric series [10], the zeta function [11], the continued fraction [12], the power series [13], the Fourier
analysis [14]. The discrete fractional Nabla calculus operator have been applied to various singular ordinary equations such as the second-ord
linear ordinary differential equation of hypergeometric type [15], the modi ed Bessel differential equation [16], the radial equation of the
fractional Schrodinger equation [17, 18], the Gauss equation [19], the non-Fuchsian differential equation [20], the Chebyshev's equation [21].
The aim of this study is to apply the Nabla calculus operator to a well-known ordinary differential egktigrergeometric equation [22],

which is expressed by

d’w dw _ _
kr (1 kr)dr—2+[ (k+ + )kr]d—r w =v(r); (1)
wherek 2 R*; ; ; 2 R* andv (r) is holomorphicin anintervdd  C:If k = 1 and the functiowv (r) be vanishes identically, then Eq.
(1) reduce to a linear homogenous hypergeometric ordinary differential equation (ODE) as follows

2
r r)‘(%‘%[ L+ + )r]%—‘?’ w =0: @)

Many researchers have been studied the hypergeometric differential equation by different schemes, such as Kummer, presented the concurr
of hypergeometric equation in physical models [23]. Campos, nalize that this kind of equation contains complex calculations, and also the
singularities of the differential equation are orderly. [24].

2 Preliminaries
Here, we have some imperative knowledge about the discrete fractional calculus theory and also some necesbhiy thetsst of natural
numbers including zero, ariflis the set of integers. T, = fb;b+1;b+2;:::gforb2 Z. Letf (t) andg(t) are the real valued functions

de ned on Ng . For more details see [15-21].
De nition 1. The rising factorial power is de ned by

"= t(z+1)(z+2)(z+n 1);n2N; 2%=1:

Given be areal number, then is expressed by

(t+ )
t = ; 3
wherez 2 Rnf:::; 2; 1;0g,and0 =0:
Let us symbolize that
rz =z L (4)
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herer u(z)= u(z) u(z 1):Forn=2;3;:::describe "byr "=y " 1

De nition 2. The ™ order fractional sum of is de ned by

s (@ *

Xz
ry, f(2= )

s=b

f(s);

wherez 2 Np;  (z)= z 1is backward jump operator.
Theorem 1.Letf (z) andg(2z) : Ng ! R; ; > 0,andh; v are constants, then

ror f@=r Yli@=r r (2

r [hf (2)+ vg(2)]= hr f(2)+ vr g(2)

mo f@=r Y@

rorf@=r% Jf(2 Z: 12 f (0)

t

Lemmal.Forall > 0; ™ order fractional difference of the produdg is expressed by

|
X2 “ho i .
ro(fg)(2)= ro f(z n) r g :
n=0 n
Lemma 2.If the functionf (t) is single valued and analytic, then

f @ =f+ 2= f (20 ; f (2060;f (2060;; 2R;z2N:

3 Main results

Theorem 2.Letw 2fw : 06 jwgj < 1 ; # 2 Rg, and then the homogeneodkihypergeometric equation is given by
wokr (1 kr)+ wj [ (k+ + )Ykr] w =0;

has a particular solution of the form

Lk + ) Lk + + +k)
w=h () Yo wny G ) 16 0
(#+1) k
wherewm (r) = %T—n‘{"; (m=0;1;,2); wo=w(r),and; ; are given constants as well ass a constant of integration.

Proof. When we applied the discrete fractional calculus operator to both sides of Eqg. (12), we have
r#W2kr(1 kr)+r#wl[ (k+ + Ykr]r #(w )=0;
using Eq. (8), and Eq. (9) together with Eq. (14), one may obtain

W#Jﬁ kr (1 kr)+ wgep [#k (1 2kr)+ (k+ + )kr]
|
+we H@#E 1 A+ # ( (k+ + )K) =0;

where is a shift operator.
We choose# such that

#(# 1) ’k>+# KkP+k +k + =0;
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k (k+ + ) ((k+ + ) k) 4

#= T ; (16)
and let(k + + k)2 4 ; then we have
Wy Kr (1 kr)+ wye ([#k (1 2kr)+ (k+ + )kr]=0; an
and set
Wgep = W =W(r); w=W i) (18)
Therefore
#k (1 2kr)+ (k+ + )Ykr _
Wi+ W kr (@ kr) =0 (19)
by using Eq. (17), and Eg. (18), then the solution of the ODE Eq. (19) has the form
Lwk + ) Liwk + + +k)
W = h(r) (& )(1 kr) ). (20)

4  Conclusion

In the Present study, we applied the discrete fractional Nabla calculus operator to the homogemguergeometric differential equation. As
a result, we obtained a new exact discrete fractional solution.
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1 Introduction

Let! be the set of all complex sequencgsandc be the sets df-absolutely convergent series and convergent sequences, respectively. By
we denote the space of all sequences of bounded variation, i.e.,

bv=fx2w: x2 'kg:

Let U andV be subspaces af andA = (‘anv) be an arbitrary in nite matrix of complex numbers. By(x) = ( An (X)) ; we denote the
A-transform of the sequenee= ( xv), i.e.,

An (x) = anv Xv;
v=0
provided that the series is convergent for 0: Then, we say thaf de nes a matrix transformation frord into V, and denote it byA 2
(U; V) if the sequencé\ (x) = ( An(x)) 2 V for every sequence 2 U, also the sett) = f" =("y): "vXy converges foratk 2 Ug
and
Ua = fx2! :A(x) 2 Ug Q)

are called the dual ofU and the domain of a matri& in U: Further,U  w is said to be 8K -space if it is a Banach space with continuous
coordinatespn : U! C dened bypn (X) = xn for n 0. The sequencéey) is called a Schauder base (or brie y base) for a normed
sequence spads if for eachx 2 U there exist unique scalar coef cientsy) such that

. xXn
lim x Xvey =0;
mlil
v=0
and we write
X
X = Xvey:

v=0

An in nite matrix A = (anv ) is called a triangle ibnn 6 0 andany =0 for all v > n for all n;v [1].
We de ne the notations¢; 1 and sforv=1;2;::; as follows:

( - )
c= "=("v):lim "y existsforr =1;2;::0
m vV=r
( - )
1= "=("v):sup v <1l5r=1520m
mir v=r
and 8 9
< X 1% X “ =
s=. "=("v):sup P v o<1
’ r=1 v=r ’

wherek is the conjugate df; thatis,1=k+ 1=k =1;andl=k =0 fork =1.
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More recently some new sequence spaces by means of the matrix domain of a particular limitation method or absolute summability method
have been de ned and studied by several authors in many research papers (see, for instance [2—8]). In this study, we introdudaythe space
give its some algebraic and topological properties and characterize some matrix operators de ned on that space. Also we extend some we
known results.

The following lemmas are needed in proving our theorems.

Lemmal.Letl k< 1:ThenA 2 (; k) ifand onlyif
. -k )
sup janv] < 1;
\

(9]
Lemma 2.
a-)
A2 (ce), (i) Iim any exists for eaclv, and (ii) supjanvj< 1 :
nyv

b-)Letl<k< 1 :ThenA 2 ("k;c), (i) holdsand

% k
sup  janvj <1
v=0
[10]:
2 The space by, and matrix operators
In this section we introduce the spang as
n [0}

b= x=(x)2w: s € d4xn 2% ;
where( n) is a sequence of nonnegative terrhs, k< 1 and4 xn = Xn  Xp 1 for all n. Note that it includes some known spaces. For

example, it is reduced toX for n =1 foralln andbv; = bv;which have been studied by Malkowsky e{#1] and Jarrah and Malkowsky
[6]. Moreover, recently, Basar et [@] have de ned the sequence spdmgu; p) and proved that this space is linearly isomorphic to the space
" (p) of Maddox[12] as generalized to paranormed space.

It is rede ned asby, = ("), Wwith the notation(1) ; where the matriXA is de ned by

2 ov=n o og

Further, N . = by A andjC j, = by 5 whereA andB are Cesaro and Norlund means of series (se€[8],[5; 13)).
Now we begin with topological properties b ; which also can be deduced frd8j :
Lemma3.Letl k< 1 and( n) be asequence of nonnegative numbers. Then,
a-) The spacéy is aBK -space and horm isomorphic to the spaggi:e:; by, h “.
b-) by = ¢\ sforl<k< 1 and(bv) = ¢\ 1 fork=1:
c-) Denethe sequencb(j) = bﬁj) such that, foj;n  0;
(
(i) _ - N
= j
b 0, n<j:

Then, the sequend®) = 1)) is the base by, :

Proof: a-) Since ' is aBK -space with respect to its usual norm akds a triangle matrix, Theorem 4.3.2 of Wilansky [1, p. 61] gives the fact
1=k

thatby isaBK -space foll k< 1 :Now, considefT : by, ! "y denedbyy=T(x)= xn forallx 2 by, . Then, itis clear
thatT is a linear operator, and surjective sincej i (yn) 2 “; thenx = (xn) = j”=0 i 1=k yj 2 by; and also one to one. Further, it
preserves the norm, since
X‘ ! 1=k
— k 1. -k _ .
KT (x)k-, = n 4 Xnj = kxkbvk ;

n=0
which completes the proof.
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b-) This part can be proved together with Lemma 2. 1
(i)

c-) Since the sequen@!) is a base of, whereell) = e is the sequence whose only non-zero terrt is the nth place for

eachn 2 N, itis clear that the sequentl) is the base oby,: In fact, we rst note thafr (1)) = b): Now, if x 2 by, ; then there exists
y 2 " such thaty = T(x); and so it follows from (a) that

Xt ' X0 '
X x; b =y yiel) 1 oasmi1 ;
j=0 by, j=0 ‘Y

2] :
and it is easy to see that the representation J-1:0 X i) is unique.

Theorem 1. Let A = (anv) be an in nite matrix of complex numbers for altv 0, ( n) be a sequence of nonnegative numbers and
1 k< 1:ThenA 2 bv;by ifandonlyif

%
nIlilm anj exists for eaclv, 2
.
%
sup an <1 (3
nv . _
j=v
and
k
oo R
sup n an; an 15 <1: 4)
n=0 j=

Proof: A 2 bv;by iff ay; j1:0 2 bv andA (x) 2 by, for everyx 2 bv;and also, by Lemma 3ap; 1_1:0 2 bv iff (2) and(3) hold.
Now, to prove necessity and suf ciency of the conditi@), consider the operatoB : bv! * andB°: by, ! "k dened by

Bn(x)= xn:BYx)= ¥* xn:

respectively. As in Lemma 3, these operators are bijection and the matrices corresponding to these operators are triangles xFairther, let
be given. ThenB (x) = y 2 " iff x = S(y); whereS is the inverse oB and it is given by

_ 1;0 n;
Sn = 0; >n

On the other hand, if any matrR = (rny) 2 (7; ¢) ; then, the serieRn (X) =  rnv Xy is convergent uniformly in n, since, by Lemma 2, the
remaining term tends to zero uniformly in n, that is,

)% . . X . .

I'nv Xv supjrnvj jXvj! Oasm!1 ;

v=m nv v=m

and so
Iian Rn(x) = Iirr1n v Xv: (5)
v=0

Now, it is easily seen fronfi2) and(3) thatH = h%?r) 2 (7;c), which gives us, by5) ; that

X R R
An(X) = ||m hmr Yr = anv  Yr,
r=0 r=0 v=r
converges foralh  O;where, forr;m =0;1;::;
P m
h(n) _ v=r @nvsSvr;0 r m;
mr = 0:r>m:

This shows that the mapping sequerfcéx) = ( An (X)) exists. On the other hand, sin€eis the in nite triangle matrix, it is clear that
A(x) = A (S(y)) 2 by, for everyx 2 bv iff BO(A (S(y))) 2 'k, i.e., BA0S (y) 2 “x , which implies thatD = B%A0S: "1 “y:
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Therefore, it can be written thét : bv! by iff D :° ! “;andalsd = B %R, whereR = AoS: Now, a few calculations reveal that

* ®
bny = anj Sjv = anj
j=v i=v
and so
*
1=k
dny = ban By = n @nj  an 1
j=0 i=
Now, let us apply Lemma 1 with the matiix Then, it can be easily obtained from the de nition of the mabixhatD : ~ ! | iff condition

(4) holds. This completes the proof.

If Ais an in nite triangle matrix in Theorem 1, the2) and(3) hold, and so it reduces to the following result.

Corollary 1. If A is an in nite triangle matrix of complex numbers for aljv. Oandl k< 1 ;then,A 2 bv;by ifandonly if
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1 Introduction

The theory of curves is the one of the most important subject in differential geometry. The curves are represented in parametrized form an
then their geometric properties and various quantities associated with them, such as curvature and arc length expressed via derivatives a
integrals using the idea of vector calculus. There are special curves which are classical differential geometric objects. These curves are obtain
by assuming a special property on the original regular curve. Some of them are Smarandache curves, curves of constant breadth, Bertral
curves, and Mannheim curves, associated curves, etc. Studying curves can be differed according to frame used for curve [1], [2], [3]. Ther:
are many studies on these special curves; for example, Choi and Kim in 2012 introduced the notion of the principal (binormal)-direction curve
and principal (binormal)-donor curve of a Frenet curve and gave the relationship of curvature and torsion of its mates in both Euclidean anc
Minkowski spaces [4]-[5]. Also Macit and Duldul in 2014 worked on the new associated cun&% andE* [6]. New associated curves
by using the Bishop frame are obtained by some researches in [7], [8], [9] and [10]. In this paper, we give another approach to directional
associated curves of timelike space curve with g-frame used in [11], [12], [13] and [14].

The aim of this study in this paper is to de mg; by-direction curves andg; by-donor curves of timelike curve via the g-frame irE3 and
give the relationship between g-curvatures and curvature and torsion of its mates in Minkowski space.

2  Preliminaries

Let (t) be a space curve with a non-vanishing second derivative. The Frenet frame is de ned as follows,

0 oA 00
- . = . - At
t= b= oo =b (1)

The curvature and the torsion are given by

oA 00 det( 0. 00 005)
Tkl T kon ogZ @)
The well-known Frenet formulas are given by
2 4,3 2 32 3
t 0 0 t
4 no 5= V4 0 54 n 5 ; (3)
b© 0 0 b
where
v= ) @)

In order to construct the 3D curve offset, Coquillart in [15] introduced the quasi-normal vector of a space curve. The quasi-normal vector is
de ned for each point of the curve, and lies in the plane perpendicular to the tangent of the curve at this point.
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As an alternative to the Frenet frame, a new adapted frame called g-frame in both Euclidean and Minkowski space is de ned by Ekici et all
in [11] and [13]. Given a space curvét) the g-frame consists of three orthonormal vectors, the unit tangent vet¢her quasi-normal vector
nq and the quasi-binormal vectbg. The g-framéd t; nq; bg; kg is given by

0 t Ak
= - = - " - = AN
t= oM Ak PaT U Na ®)
wherek is the projection vector, which can be chosen (0;1;0) ork =(1;0;0) ork =(0;0; 1):
A g-frame along a space curve is shown in Figure 1.

Fig. 1: The g-frame and Frenet frame

Since the derivation formula for the g-frame for the timelike curve in Minkowski space does not depend on projection vector being timelike
or spacelike, we work on spacelike projection vector without loss of generality.

In [12], the variation equations of the directional g-frame for the timelike space curve when tangent vector (timelike), projection vector
k =(0; 1;0) (spacelike), quasi-normal vector (spacelike) and quasi-binormal vector (spacelike) are given by

2 ,3 2 32 3
t 0 ki k2 t

4n§5=4k1 0 k354 ng5 (6)
bg ko ks O bq

where the g-curvatures are
ki= t%nq ; ko= t%bq ; ka= nQibq ;

In the three dimensional Minkowski spaﬁé, the inner product and the cross product of two veatiors( u1;Uz;us),Vv = (Vv1;V2;V3) 2

R} are de ned as
< U;V >= UpV1 + UgV2  U3V3 @)
and
UM v =(ugvz UzV3UiVz UgVi;UiVa UzVi) ®)

wheree; " e = e3;e2 " e3= e1;e3™ e =  ep; respectively [16].

The norm of the vectan is given by b

kuk = jhu;uij: 9

We say that a Lorentzian vector is spacelike, lightlike or timelike ifu;ui > 0, hu;ui =0 andu 6 0; hu;ui < 0; respectively. In
particular, the vecton = 0 is spacelike.

An arbitrary curve (s) in RY can locally be spacelike, timelike or null(lightlike), if all its velocity vecto@(s) are respectively spacelike,

timelike or null.
Anull curve is parameterized by pseudo-arif o‘Zs); 0((5) = 1:0n the other hand, a non-null curvas parameterized by arc-lenght

parametesif Us); s) = 1[17]and[18].
Then Frenet formulas of timelike curve may be written as
2 3 2 32 3
d .t 0 0 t
~ 4 n5=vy4 0 54 n5 (10)
dt p 0 0 b
wherev = 0(t) : The Minkowski curvature and torsion of timelike curvét) are obtained by
=<t0;n>; =< no;b>;

respectively [16] and [19].
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Letx andy be future painting (or post painting) timelike vectorsﬁrﬁ , then there is an unique real number 0 such that
hx;yi = kxkkyk cosh :

This number is called the hyperbolic angle between the vegtargly [19]. Letx andy be spacelike vectors Ef that span spacelike vector
subspace. Then, there is an unique real number0 such that

hx;yi = kxkkykcos :

This number is called the spacelike angle between the vectansly.
Letx be a spacelike anglbe a timelike vectors iEf , then there is an unique real number 0 such that

hx;yi = kxkkyksinh :

This number is called the timelike angle between the vectoasdy [19]. The relation between Frenet (s timelike) and g-framet(is
timelike) is given as

2 3 2 32 ,3
t 1 0 0 t
4n5=40 sinh cosh 5:4 n§5; (11)
b 0 cosh sinh bgq
where the angle is betweenandng:
Also the relation between g-curvatures and curvature and torsion are
ki = sinh; ko= cosh; kzg= d + : (12)
The relation between Frendt (s timelike) and g-framet(is timelike) is given as
2 3 2 32 ,3
t 1 0 0 t
4n5=40 cosh sinh  5:4 n§5; (13)
b 0 sinh cosh bq
where the angle is betweénandngq:
Also the relation between g-curvatures and curvature and torsion are
ki = cosh; ko= sinh; kz= d : (14)
3  Directional Associated Curves of Timelike Space Curve
In this section, we inverstigate; andbq direction and donor curves of the timelike curve with q-framEin For a Frenetframe : | ! E3;
consider a vector eld/ with g frame as follows:
V() = u(9)t(s) + v(s)nq(s) + w(s)by(s); (15)
whereu; v; andw are functions o satisfying
u?(s)+ v3(s) w3(s)=1: (16)

Then, an integral curve(s); that isV (7(s)) = *O(s); of V de ned onl is a unit speed curve iEf:

Let be a timelike curve ifE3: An integral curve ohq is calledng direction curve of the timelike curve via g-frame.
Remark 1. Ang direction curve is an integral curve of the equatidb with u(s) = w(s) =0;v(s)=1:

Let be atimelike curve ifE3: An integral curve oty is calledby direction curve of the timelike curve via g-frame.

Remark 2. Aby direction curve is an integral curve of the equatidb with u(s) = v(s) =0;w(s) =1:

3.1 nq direction and donor curves of the timelike curve with g-frame

Theorem 1. Let be atimelike space curve B with the g-curvaturek: ; kp; ks and ™ be thenq  direction curve of with the g-curvature
k1;k2; ks: Then we have
t=ng Mg= t bg=1y
_ o _ a7)
ky=jkij or ky= j2k3 k2j; kz = ks; k3 = ko:
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Fig. 2: nq direction curve

Proof. By de nition of nq direction curve of , we can write

-0

—|

- T=ng (18)
Geometrically, sincéiq andt lie on the same plane, we can takg= t: The vectorial product of andng is as follows:
Fh = ﬁq t (19)
thereforejq = by: Differentiating the expression (18) and then taking its norm, we nd
_ 4
ki=jkij or k1= j2k3 Kk3j: (20)

Using de nition ofq curvatures and derivation formula @f frame, one can gét, = ks; andksz = Ko:

Theorem 2. Let be a timelike space curve Eﬁ’ with theq curvaturesks; ko; ks and™ be thenq direction curve of the timelike curve
with the curvature™ and the torsionr. Then we have

t=ng; = t b=y
q— — (21)
= KB+ KE = ke
Proof. By de nition of nq direction curve of , we can write

—0_ t= Ng: (22)

Differentiating the expression (22) and then taking its norm, we nd

= | i k2+ K3 (23)
Differentiation of the expressions (22) gives us
n= t (24)
The vectorial product df andm is as follows:
b=n t (25)
Using the expressions (22), (24) in (25) we nd that
b= by: (26)
Finally, differentiating (26) and using (24) in it, we have
= ko @7)

Corollary 1. Let be a timelike curve irEf and ™ be thenq direction curve of: The Frenet frame of is given in terms of thg frame
as follows:

t(s) = Mq(s); . .
n(s)=  sinh( ka(s)ds)mg(s) + cosh( kz(s)ds)by(s); (28)
b(s) = cosh( Rkz(s)ds)ﬁq(s) sinh(ng(s)ds)Bq(s):
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Proof. Itis straightforwardly seen by substituting (23) and (27) into (11).

Corollary 2. If the curve isang donor curve of the curve with the curvatureky; ko; ka; then the curvature” and the torsion™ of the
timelike curve are given by

q_
= ] K+K3 T= ka+( k2+k2)( °1y0 (29)

Proof. Taking the squares of (23) and (2#)en subtracting them side by side by using (12) gives us the equation (29).

Corollary 3. Let be a timelike curve with the curvatureand the torsion™ in E3 and— be thenq  direction curve of with the curvatures
k1;k2;ks: Then it satis es

ka2 - kz k3 0

—==coth ; == gg=———+

k1 ; K2+ kg ( ki+ k2)z ks) (30)

Proof. It is straightforwardly seen by substituting the expressions (23), (27) and (29) into (12).

3.2 Dbqg direction and donor curves of the timelike curve with g-frame

Fig. 3: by direction curve

Theorem 3. Let be a timelike space curve Eﬁ with the g-curvature&y; ko; k3 and™ be thenq direction curve of with the g-curvature
k1;k2; ks: Then we have

t=ng Mg= t by=hy
_ [ ¢ [ _ (31)
kg = jk]_j or kg = j?.k% k%j; ko = |(3; k3 = k»:
Proof. By de nition of nq direction curve of , we can write

—0

—|

= ngq: (32)
Geometrically, sincélq andt lie on the same plane, we can takg= t: The vectorial product of andng is as follows:
by=nq t (33)
thereforepy = by: Differentiating the expression (32) and then taking its norm, we nd
k1 = jkyj or kg = | j2kZ K2 (34)
Using de nition ofg curvatures and derivation formula@f frame, one can get
ko = k3 and k3 = ko: (35)

Theorem 4. Let be a timelike space curve E\l3 with theq curvaturesks;ko; ks and™ be theby direction curve of the timelike curve
with the curvature™ and the torsion™. Then we have

qg_— (36)
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Proof. By de nition of by direction curve of , we can write

O=t= by 37)
Differentiating the expression (37) and then taking its norm, we nd
q__
= K3+ KE (38)
Differentiation of the expressions (37) with using of (38) gives us
n=t (39)
The vectorial product df andm is as follows:
b=n T (40)
Using the expressions (37), (39) in (40) we nd that
b= ngq: (41)

Finally, differentiating (41) and using de nition of curvature, we have

= kl (42)
which proves theorem.

Corollary 4. Let be atimelike curve irEf and™ be thely direction curve of: The Frenet frame of is given in terms of thg frame as
follows:

t(s) = y(s); o o
n(s) = cosh( ky(s)ds)Mq(s) +sinh(  ky(s)ds)by(s); (43)
b(s) = sinh(Rkl(s)ds)ﬁq(s) cosh(Rkl(s)ds)&(s):

Proof. It is straightforwardly seen by substituting (38) and (42) into (13).

Corollary 5. If the curve isanq donor curve of the curve with the curvaturesy; ko; k3; then the curvature” and the torsion™ of the
timelike curve are given by

ks

k2,0
K2+ kg)(f) (44)

q___
T= ) KE+ k3 = kit ( ks
Proof. Taking the squares of (38) and (4&)en subtracting them side by side by using (14) gives us the equation (44).

Corollary 6. Let be a timelike curve with the curvatureand the torsion™ in E5 and ™~ be thenq direction curve of with the curvatures
k1;kz; ks: Then it satis es

— 2
k—Z:tanh; —-= g k1 + K ka

0
k1 )

K+ k2 ( K3+ kP ks (45)
Proof. It is straightforwardly seen by substituting the expressions (38), (42) and (44) into (14).

4  Examples

In this section, an example of directional associated curves of timelike space curve with g-frame are constructed and plotted.
Example 1.Consider a timelike curve
- 2 AL S :
() =( geosh(@); 3t sinh(3t)):

The Frenet frame vectors and curvatures are calculated by

t= 3 sinh(3t); 3; 3 cosh(d) ;

n= cosh(3);0; sinh(3t) ;

b= %sinh(3t); 3;4%cosh@@) ;
=5; =4:
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The g-frame vectors and curvatures are obtained by

t= 3sinh(3t); 3; 3 cosh(3) ;
Ng = cosh(3t);0; sinh(3t) ;
bg = 4sinh(3t); 3; 3 cosh(3) ;

k1 =5; kp=0; kz= 4

nq andby direction curves of shown in Figure 4 are written as

—= 2sinh(3t) + c1;¢; 3 cosh(R) + cs ;

== dcosh(3)+ cq; t+ o5, g sinh(3t) + cs ;

respectively.

Fig. 4: Timelike curve (black)nq direction curve (red) anb direction curve (blue) foc; = 0:

All the gures in this study were created by using maple programme.
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Abstract: In this study, we generalize the well-known formulae of de-Moivre and Euler of hyperbolic numbers to dual-hyperbolic
numbers. Furthermore, we investigate the roots and powers of a dual-hyperbolic number by using these formulae. Consequently,
we give some examples to illustrate the main results in this paper.

Keywords: Dual number, Hyperbolic number.

1 Introduction

The number systems of two- dimensional numbers have taken place in literature with a multi-perspective approach. The hyperbolic number
were rst introduced by J. Cockle [1] and elaborated by I.M. Yaglom [2]. At the end of the 20th century, O. Bodnar, A. Stakhov and I.S.
Tkachenko revealed a hyperbolic function class with gold ratio [3]. In recent years, there have been a great number of studies referring tc
hyperbolic numbers [4]-[9]. One of the most important recent studies has been given by A. Harkin and J. Harkin and generalized trigonometry
including complex, hyperbolic and dual numbers were studied [10]. Any hyperbolic number (or split complex number, perplex number, double
number)z = x + jy is a pair of real numbersc; y), which consists of the real unitl and hyperbolic (unipotent) imaginary upisatisfying

j 2=1 ;] 8 1. Therefore, hyperbolic numbers are elements of two-dimensional real algebra

N 0
H= z=x+jyjxy2Randj’=1(j 6 1)

which is generated b¥ andj . The module of a hyperbolic numbeiis de ned by

P ——- T
iZj=  pXly: Xy
y2  x2 Xyl

and its argument is = arctanh % and represented karg (z). Any hyperbolic numbez can be given by one of the following forms;

a )z=r(cosh' +jsinh')
b )z=r(sinh' +jcosh'):

The hyperbolic number given in (a) and (b) is called the rst and second type hyperbolic number, respectively, see gure 1.

On the other hand, the developments in the number theory present us new number systems including the dual numbers which are express
by the real and dual parts similar to hyperbolic numbers. This idea was rst introduced by W. K. Clifford to solve some algebraic problems
[11]. Afterwards, E. Study presented different theorems with his studies on kinematics and line geometry [12].

A dual number is a pair of real numbers which consists of the reakunind dual unif' satisfying"2 =0 for" 6 0. Therefore, the dual
numbers are elements of two-dimensional real algebra

n (0]
D= Z:X+”ij;y2R;"2=0;"60

which is generated byl and".

Similar to the hyperbolic numbers, the module of a dual nunzhisrde ned byjzj = jx + "yj = jxj = r and its argument is = % and
represented bgirg (z). The set of all points which satisfy the equatjan= jxj = r > 0and which are on the dual plane are the lires r
[2]. This circle is called the Galilean circle on a dual plane. &die a circle centered wit® andM be a point orS. If d is the lineOM , and

is the angle oq4, a Galilean circle can be seen in the following gure 2.
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Fig. 1: Representation of hyperbolic numbers at a coordinate plane

So, one can easily see that

JOP]
IOMj

_IMPj _ od _

joMj~ 1

cosg = =1 ; sing =

Moreover, the exponential representation of a dual nuralerx + "y is in the form ofz = xe’ where% is dual angle and it is shown as
arg(z) = % = [3]. In addition, from the de nitions of Galilean cosine and sine, we realize

cosg()=1 and sing( )= ¥= :
By considering the exponential rules, we write

cosg ( + y) = cosg (x) cosg (y) "ZSing (x)sing (y) ;
sing (x + y) = sing ( X) cosg (y) + cosg (x) sing (y) ;
cosg2 (x) + "Zsing2 x)=1
[10].
E. Cho proved that de-Moivre formula for the hyperbolic numbers is admissible for quaternions [13]. Also, Yayl and Kabaday gave the
de-Moivre formula for dual quaternions [14]. This formula was also investigated for the case of hyperbolic quaternions in [15]. In this study,
we rst introduce dual-hyperbolic numbers and algebraic expressions on dual hyperbolic numbers. We also generalize de-Moivre and Eule

formulae given for hyperbolic and dual numbers to dual-hyperbolic numbers. Then we have found the roots and forces of the dual-hyperbolic
numbers. Finally, the obtained results are supported by examples.

2 Dual-Hyperbolic numbers

A dual-hyperbolic number can be written in the form of hyperbolic pgiz1; z2) such that-1 is the real unit and is the dual unit. Thus, we
denote dual-hyperbolic numbers set by

Fig. 2: Galilean unit circle
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n )
DH = | =2z3+"22j21;222Hand"?>=0;"60

If we consider hyperbolic numbers = X1 + jX 2 andzz = x3 + jX 4, we represent a dual-hyperbolic number

P= X1+ Xg] +X3" + Xa":

Herej," and"j are unit vectors in three-dimensional vectors space such thathyperbolic unit; is a dual unit, andjj is a dual-hyperbolic
unit [16]. So, the multiplication table of dual-hyperbolic numbers' base elements is given below.

Lo T
1 l J " "
R
" n jl' O 0
T o o

Table 1 Multiplication Table of Dual-Hyperbolic Numbers

We de ne addition and multiplication on dual-hyperbolic numbers as follows

i+ la=(za "z2)+(23 "za)=(z1a 2z3)+ "(22 2Z4);
V1 lo2=(za+"22) (23+ "24)= 2123+ " (2124 + 2223)

where! 1 and! » are dual-hyperbolic numbers amg; z>; z3;z4 2 H. On the other hand, the division of two dual-hyperbolic numbers is

Y1 _ za+ "z _

2, w2223 7174,
[ 23+ "Z4 Z3 232

whereRe (! 2) 6 0.
Thus, dual-hyperbolic numbers yield a commutative ring whose characteristic is 0. If we consider both algebraic and geometric properties
of dual-hyperbolic numbers, we de ne ve possible conjugations of dual-hyperbolic numbers. These are

IY1 = 7+ "zp;  (hyperbolic conjugation) ;
1Y2 = z;  "zp;  (dual conjugation) ;
Z2; (coupled conjugation) ;
1Ya =77 1 i—i (! 2DH A); (dual hyperbolic conjugation) ;

1Ys = 71

1Ys = 7z, "zq; (anti  dual conjugation) ;

where "-" denotes the standard hyperbolic conjugation and the zero divisbid o§ de ned by the seA [17].
In regards to these de nitions, we give the following proposition for modules of dual-hyperbolic numbers.

Proposition 1. Let! = z; + "z be a dual-hyperbolic number. Then we write

il jgl =1 1Y1=jz1j°+2"Re(z122) 2 D
j1ji2 =1 1Y2=222H

J J¥2 1

jtig =1 1Y =jzj®  2"Im(z122) 2 DH
j!j§4:! 1Ya = jz1j22 R (! 2DH A)
j!j§5:! 1Ys = z92,+ " 25 2z} 2 DH

[17].

3 De-Moivre and Euler formulae for Dual-Hyperbolic number

The exponential representation of a dual-hyperbolic numberasz; ef", where! = z; + "z, 2 DH is a dual-hyperbolic number and
(z1 6 0) . The dual-hyperbolic anglélé is called the argument of dual-hyperbolic number and it is denotextdpy = 22 = ' [17].

Z1

Theorem 1. Let! = z1 + "z 2 DH A be adual-hyperbolic number andbe the principal argument déf. Every dual-hyperbolic number
can be written in the form of

w= zi€e
_ wainge y = T (cosh' +jsinh')(cosg( )+ "sing(' )) ; jX1j > jyi]
= zy(cosg( )+ "sing(" )= | (sinh* + j cosh' )(cosg(' )+ "sing(* )) ; jyij > jx1j

such thattosg( ) =1 andsing(' ) = ' .
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Proof: The exponential representation of a dual-hyperbolic nurhberz; + "z, 2 DH  Alis! = z; e%" , where dual-hyperbolic number
% is the principal argumernit. Thus, if we write! in the form of

"))

' =z =121 1+™ +

from properties of the dual unit, we see that
| =z1e = z1(1+" )= z1(cosg( )+ "sing(')):

Eventually, by considering each casejofj > jyij orjyi1j > jxij if we substitute the hyperbolic number = x1 + jy1 2 H into the last
equation we get

r(cosh' + j sinh' )(cosg(' )+ "sing(' )) ; jX1j > jyij;
r(sinh' +jcosh' )(cosg( )+ "sing(" )) ; jyij > jxij:

Theorem 2. Let! = 73+ "z, 2 DH A be a dual-hyperbolic number ardg! = 2 = ' . Theng— = e'( "),

Proof: If we use the Euler formula fogt-, we have

T 4 )2

1 .
~ cosg(" )+ "sing(" )"
If we multiply both the numerator and the denominator of the last fractiocolsg( ) "sing(' ), we get

1 _ 1 (cosg(' ) "sing(' ))
€ 7 cosg(" )+ "sing(") (cosg(") "sing("))
_ cosg(') "sing(').
- cosg?(") :

If we consider equalitycosgz(' )=1, we have
1 . " iy
& =cosg(') "sing(' ):
This gives us the relation
e'i =cosg(') "sing(" )=cosg( ')+ "sing( '):
As a consequence, we ggt- = € ().

Theorem 3. Let! = z1 + "z, 2 DH A be a dual-hyperbolic number add= z1e” = z; (cosg( ) + "sing(' )) be its polar represen-
tation. Then, the equation

1" = ze " =(zi(cosgl )+ "sing(" )" = z," (cosgn' )+ "sing(n' ))
yields for all non-negative integers.

Proof: First, let's prove that de-Moivre formula is correct for2 N . For this, under consideration the Galilean trigonometric identities, for
n = 2 the dual-hyperbolic numbér = z7e 2 DH A becomes

(z2€" )? = z1(cosg( ) + "sing(' )) z1 (cosg( )+ "sing(’ )
212 cosg(" )+ " (cosg( )sing(' ) +sing(" )cosg( ))
712 (cosg(2 )+ "sing(2' )) :

Suppose that the equality is true for= k, that is,
(za(cosg( ) + "sing(' ))* = 21" (cosglk' ) + "sing(k' )) :

Then for the casa = k+ 1, we nd

€ = zy(cosg( ) + "sing( ) (z1(cosg( ) + "sing(' ))

21" (cosg(k' ) + "sing(k' )) z1 (cosgk' ) + "sing(k' )

21¥ (cosg(k' )cosg( ) + " (cosg(k' )sing(" ) +sing( K’ )cosg( )))
21" (cosg((k +1)" )+ "sing((k +1)" )) :

(z1(cosg( ) + "sing(" ))
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p
Herez‘l‘ = rk (cosh (k' )+ jpc,inh(k' )) forjx1j > jyij andr = jz1j = X12  y12. Moreover,z‘l‘ = rk (sinh (k' )+ j cosh (' )) for
iyij > jx1j andr = jzqj = y12  x12.0nthe other hand, fdr = z7e 2 DH A andn 2 N we can write

n

w z1 "(cosg(n' ) “sing(n'))

=2z "(cosg( n' )+ "sing( n')):

Thus, for alln 2 Z we obtain

1" = ze " =(zi(cosg( )+ "sing(' )" = z1" (cosg(n' )+ "sing(n' )):

Theorem 4. Then-th degree root of is

PT— R- ; + "gj ;
I'="2z cosg _ sing
where! = z; + "z 2 DH A is a dual-hyperbolic number.
Proof: Polar representation &f = z; + "z 2 DH  Ais! = z; (cosg( )+ "sing(' )). From Theorem 3, we know that

1" = ze " =(zi(cosg( )+ "sing(' )" = z1" (cosg(n' )+ "sing(n' )):

So, we get

Pr=1

i .
=1n =2z cosg &' + "sing

1.
P n
= W7y cosg ; + "sing

This completes the proof.

[17]
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1 Introduction

Let! be the set of all complex sequencgsandc be the set ok-absolutely convergent series and convergent sequend@$; the spacéy,
has been de ned by
( )
R k 1. -k
by = x=(xg)2w: n " xnj<l;x 1=0 ;
n=0
which is aBK space forl k < 1 ;where( n) is a sequence of nonnegative terms dnch = xn X, 1 foralln.
Also, in the special case, =1 for all n; it is reduced t(bvk; studied by Malkowsky, Ralagvic and ivkovic [1]; andbv; = bv.
Let U andV be subspaces of andA = (any) be an arbitrary in nite matrix of complex numbers. By(x) = ( An (X)) ; we denote the
A-transform of the sequenee= ( xv), i.e.,
R
An (X) = anv Xv;
v=0
provided that the series are convergentfpn  0: Then,A de nes a matrix transformation frotd into V; denoted byA 2 (U;V) ; if the
sequencéx = (An(x)) 2 V for all sequencea 2 U.

Lemma1.1([6]) : Letl<k< 1 andl=k+1=k =1:ThenA 2 (x;") ifand only if

8 |
o <k ow K
KAk, ~y = . janv] . <1
" =0 n=0 ’

1=k

Il ©

and there exist$ 4 such thakAk?k o) = kAk(~k )

If S andH are subsets of a metric spae€ d) and” > 0; thenS is called an'-net ofH , if, for everyh 2 H; there exists as 2 S such
thatd (h;s) <" ;if Sis nite, then the"-netS of H is called a nite"-net of H. By M x ; we denote the collection of all bounded subsets of
X: If Q 2 My ; then the Hausdorff measure of noncompactnes3 isfde ned by

(Q)=inf f"> 0:Q hasa nite"-netinXg:

The function : My ! [0;1 ) is called the Hausdorff measure of noncompactitelss

If X andY are normed spaceB,(X;Y ) states the set of all bounded linear operators florto Y and is also a normed space according to
the normkLk = supy, s, KL(X)k;whereSy is a unit sphere iiX;i:e:;; Sx = fx 2 X 1 kxk =1g: Further, a lineer operatdr: X ! Y
is said to be compact if the sequerfte(xn)) has convergent subsequenc&irior every bounded sequenge= ( xn) 2 X: By C(X;Y ) we
denote the set of such operators.

The following results are need to compute Hausdorff measure of noncompactness.
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Lemma 1.2 (4]). Let X andY be Banach spacek, 2 B (X;Y ). Then, Hausdorff measure of noncompactnesk;oflenoted bykLk ;
is de ned by

kLk = (L(Sx));

and
L2C(X;Y) iff kLk =0:

Lemma 1.3 (5]). Let Q be a bounded subset of the normed spécehereX = " forl k< 1 :f Pr: X ! X isthe operator de ned
by Pr (X) = ( Xo;X1; 5 Xr; 0;::0) forall x 2 X; then

(Q)= lim supk(l Pr)(x)k;
M 550

wherel is the identity operator oK .

Lemma 1.4([4]). Let X be normed sequence spacg,and denote Hausdorff measures of noncompactneM)gp andM x , the collections
of all bounded sets iX + andX , respectively. Then,

Q)= (T(Q) forallQ2 M,

whereT is an in nite triangle matrix.

2 Compact operators on the space by,

More recently the classby, ;bv ;1 <k < 1 ;has been characterized by Hazar and Saf2jih the following form. In the present paper,
by computing Hausdorff measure of noncompactness, we characterize compact operators in the same class.

Theorem 2.1.Let A = (anv) be an in nite matrix of complex numbers for afl;v O andl<k< 1 :Then, A2 by;bv ifand
only if

R
nIlilm anj exists for eaclv (2.1)
L
k
xn = X
sup an; < 1 foreachn (2.2)
m  _ L
=0 j=
X % * Lk
@ 1=k aj an 13 A <1: (2.3)
=0 n=0 j_

Also, for special casey = 1; itis reduced to the following result ¢1].

Corollary 2.2. Let A = (anv) be an in nite matrix of complex numbers for afl;v  Oandl<k< 1 :Then, A2 bV¥:bv if and
only if (2:1) holds,

XX
sup anj < 1 for eachn;
m - j=
0 1y
ps X X
a an 15 A <1:
=0 n=0 j=

Now we give the following theorem.
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Theorem2.3Letl<k< 1 and =( n) be asequence of positive numbersAl2 by ;bv ;then there exists 4 such that

8 Dy 9 1k
1 < % b3 ) ) =
kAk = ﬂln'lm . jdnvj . ; (2.4)
' " n=r+l v=0 ’
andA 2 C by;bv ifand only if
NI S
r||ilm jdnv | =0 (2.5)
) n=r+l v=0
where "
dnj = i 1=k anv an 1v

v=j
Proof. Dene Ty : by, ! " andTa:bv! ~ by T1(x) = 3:'( (Xv Xy 1) andT2(x)= Xy Xy 1; X 1 =0: Then, it clear thafl1
and T, are isomorhism preseving norms:; kxkb\,k = kT1(x)k-, andkxky, = kT2(x)k- : So,by andbv are isometrically isomorhic to
"k and’; respectivelyj:e:; by, ' "y andbv' . Now letTy(x) = y forx 2 by.: Then,x = T; 1(y) 2 Sbvk if and only ify 2 S+, ; where
Sx = x2 X :kxky =1 :Also,itis seen easily (s48]) thatToAT ; 1= DandA 2 bv;bv iff D 2 ("; ") : Further, by Lemma 1.1,
there existd 4 such that

1
KA (X)k, T, "DTa(x) |
kAk(bv ) = Sup — W =gy
k? X6 kx kak X6 kx kbvk
kD (y)k
= kD k
X6 kyk G
_ 1 0
= —kDke
and so, by Lemmas 1.2, 1.3 and 1.4, we have
kAk = ASp, = (T2ASy, )

(DTlsbvk): r"!rf' sup k(I Pr)D(y)k-
y2S,

= lim sup D) = lim D"
il yzspk W ril Cwi)
8 | 9 1:k
A . S
= S i
n=r+1 v=0
wherePy : ° ! “isde ned byPr (y) = ( yo;y1;:5yr;0;:) s and
dn) = 0 0 n r
n dnv ; n>r
So the proof is completed by Lemma 1.2.
In the special case, = 1; the following result is immediate.
Corollary 2.4. Letl1<k< 1 .IfA 2 bvk;bv : then there exist$ 4 such that
8 b 9=k
k=
1, SR X 70 S
KAK = = lim jdnv
ril o ;
n=r+l v=0
and |
xR Sk
A 2 C(by;bv) iff ||Ilm jdnvj =0
r n=r+l v=0
where
R
dnj = anv  an 1yv

v=j
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1 Introduction

The idea of statistical convergence was given by Zygmund [1] in the rst edition of his monograph published in Warsaw in 1935. The concept of
statistical convergence was introduced by Steinhaus [2] and Fast [3] and then reintroduced independently by Schoenberg [4]. Over the years a
under different names, statistical convergence has been discussed in the Theory of Fourier Analysis, Ergodic Theory, Number Theory, Measul
Theory, Trigonometric Series, Turnpike Theory and Banach Spaces. Later on it was further investigated from the sequence spaces point of vie
and linked with summability theory by Gupta and Bhardwaj [5], Braha et al. [6], C nar et al. [7], Connor [8], Et et al. ([9],[10],[11],[12],[13]),
Fridy [14], Is k et al. ([15],[16],[17]), Mohiuddine et al. [18], Mursaleen et al. [19], Nuray [20], Nuray and Ayd n [21], Salat [22], Sengll et al.
([23],[24],[25],[26]), Srivastava et al. ([27],[28]) and many others.

The idea of statistical convergence depends upon the density of subsets offhef settural numbers. The density of a subBetf N is
de ned by

X
=7 e

(E) = r!',f{‘
k=1
provided that the limit exists, wherez is the characteristic function of the detlt is clear that any nite subset df has zero natural density
and that

EC =1 (B):
A sequence = ( Xk)yo IS said to be statistically convergentltaf, for every" > 0; we have

(fk2 N:jxx Lj "g)=0:

In this case, we write

Istat

Xk L as k!1 or S limg xg =L

In 1932, Agnew [29] introduced the concept of deferred Cesaro mean of real (or complex) valued sequefgg$ de ned by

1 %)
(a(n) p(n)

k=p(n)+1

(DpigX), = Xk;nN=1;2;3;::1;

wherep = fp(n)gandqg = fqg(n)g are the sequences of non-negative integers satisfying

p(n) <qg (n) andnllilm qn)=1:

LetK be a subset dil and denote the sék : p(n) <k q(n);k2 KgbyKp;q (n):
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Deferred density oK is de ned by

q(K)= lim —————————jKpq (n)j; provided the limit exists,
pa (K) = lim @m pm) Kpg (M)j; p

where, vertical bars indicate the cardinality of the encloseKsgf (n) : If q(n) = n; p(n) = 0; then the deferred density coincides with
natural density oK:

A real valued sequence= ( xy) is said to be deferred statistically convergenit taf for each” > 0
1

lim ———————jfp(n) <k n):jx Lj "gi=0:
M G oy TP q(n) :jxx L "gi

In this case we writSp;q  limxx = L. If q(n) = n; p(n)=0; for all n 2 N; then deferred statistical convergence coincides with usual
statistical convergence [30].

2  Main Results

In this section, we give some inclusion relations between statistical convergence, deferred strong Cesaro summability and deferred statistic
convergence in general metric spaces.

De nition 1 Let (X;d) be a metric space arigh (n)g andf q(n)g be two sequences as above. A metric valued sequercexy) is said
to beDsg;q convergent (or deferredl  statistically convergeito a if there is a real numbex 2 X such that

i mjfp(n)<k g(n):d(xg;a) "gj=0:

In this case we writeDSg;q limx, =aorxg! a DSS;q . The set of aIDSS;O| statistically convergent sequences will be denoted by
Dsg;q. If g(n) = nandp(n) =0; then deferredl statistical convergence coincidés statistical convergence.

De nition 2 Let (X;d) be a metric space arfgh (n)g andf q(n)g be two sequences as above. A metric valued sequercexy) is said
to be strongI)DwS;q summable (or deferred stronglly Cesaro summable) @if there is a real numbex 2 X such that

1 %"

A CTORETC) I

d(xx;a)=0:

In this case we writbw.q  lim xx = aorxx ! a Dwdq . The setof all stronglpw§,, summable sequences will be denoted by
Dwg;q: If g(n) = nandp(n) =0;foralln 2 N; then deferred strong Cesaro summability coincides strodg Cesaro summability.

Theorem 3Let (X;d) be a linear metric space ard= ( xx) ; ¥ = ( yx) be metric valued sequences, then
(i) If DS,‘J’;q lim xx = Xo anstg;q lim yx = yo; thenDS,S’;q lim(xx + Yk) = Xo + Yo;
(i )If DSSq lim xx = xg andc 2 C;thenDSq  lim(cx) = cxo;
(iii ) If Dsg;q lim xg = Xo; DS,S';q limyg = yoandx;y 2 "1 ;thenDsg;q lim (XkYk) = XoYo:
Theorem 4 DW,%';q Dsg;q and the inclusion is strict.

Proof. First part of proof is easy, so omitted. To show the strictness of the inclusion, chfese n;p(n) =0;foralln 2 Nanda =0 and
de ne a sequence = ( xi) by
( p_
n. - n2

—; k=n
X, = 2
k 0; k6 n?
Then for every' > 0; we have

p
o . , T .
(a(n) p(n)) ffp(n) <k q(n):d(x;0) "gi =—1! Oasn!l ;

whered (x;y) = jx yj;thatisxy ! 0 DSS;q : At the same time, we get

o) PP
1 . [nil n], ..
@ p(n) A0 it L

p(n)+1

ie.xx 9 0 Dwdq :ThereforeDwg, DSSq is strict.
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Theorem 51f liminf n XM > 1;thens?  DSgy:

p(n)
Proof. Suppose thdtminf % > 1, then there exists a> 0 such tha% 1+ for suf ciently large n; which implies that
a) _p(n) 5 L 1
a(n) 1+ a(n) @+ )(a) p(n)

Ifxg! a sY ; then for every' > 0 and for suf ciently largen; we have

1
a(n)

1

q(n)jfp(n)<k a(n):d(xg;a) "gi

ik q(n):d(xc;a) "gj

1+ ) (a(n) p(n))pr(n)<k a(n):d(xg;a)  "gi:

This proves the proof.
"In the following theorem, by changing the conditions on the sequefpegsand(gn ) we give the same relation with Theorem 5."

o (@ p(m)
n

Theorem 6If limn11 > Oandqg(n) <n; thensd Dsg;q:

Proof. Letlimni1

inf M > 0andg(n) <n; then for eachi > 0 the inclusion

fk n:d(xg;a) "g fp)<k q():d(xk;a) "9

is satis ed and so we have the following inequality

1. 1. .
ijk n:d(xg;a) "9 Epr(n)<k q(n):d(xx;a) "gj

_ (@) p() 1

n (q(n) p(n)) jfp(n) <k g(n): d(xg;a) "0j:

Therefores® DS g;q :

Theorem 7Letfp(n)g;fq(n)g; pO(n) and qO(n) be four sequences of non-negative integers such that

po(n) <p(n)<g(n)< qo(n) foralln 2 N; (1)
then
(i) If
o s
thenDS 0 DSPg;
(ii ) If

0 0
) p°(n)
im —————~~1=1 3
A gy p(n) 3
thenDsg;q Dsgo;qoi

Proof. (i) Let (2) be satis ed. For giveri > 0 we have

() <k d’(N):d;a) " fp)<k a(n):d(;a) "g;
and so

@ ey Pk dm):dxa)

@ Py @ pay PO K a0 i) e
ThereforeDS o0 DSPq:
(ii ) Omitted.
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Theorem 8Letfp(n)g;fq(n)g; po(n) and qo(n) be four sequences of non-negative integers de ned &k)in
(i) If (2) holds therDw fo0  DWig;
(ii ) If (3) holds andk = ( xi) be a bounded sequence, tr[ewg;q DWgo;qoi

Proof. Omitted.
Theorem 9Letfp(n)g;fq(n)g; pO(n) and qO(n) be four sequences of non-negative integers de ned &k)inThen
(i) Let(2) holds, if a sequence is StrOﬂg]yNgo;qo summable t@; then it isDSr‘,’;q convergent t@,;

(i) Let(3) holds andk = ( xi) be a bounded sequence, if a sequenmg;q convergent t@ then it is stronglybw go;qo summable to
a:

Proof. (i) Omitted.

(i) Suppose thdbsg;q lim x, = aand(xg) 2 "1 : Then there exists somd > 0 such thad (xx;a) <M for all k; then for every
"> 0we may write

: o d(xg;a)
O 0 A X a
(@(m) P po(n)+1
1 q0(n)< p%(n) 1 9{”)
" (@) () dOG A+ oy oo d(xk;a)
(qo(n) po(n)) an) p(n)+1 (qo(n) pO(n)) N
) p°n)  (a(n) p(n) 1 on) |
CRONE) v @ e, 0
a’(n)  p’(n) 1 %" _
am em M @@ ey, (00
d(xk;a)
1 %) o
HCTO RO NI
d(xg;a)<"
0 0
% M+ (Q(n)Mip(n))jfp(n) <k q(n):d(xg;a) "dgj
L @m ().,
am) p(n) °

This completes the proof.
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Abstract: Let ( n) be a non-decreasing sequence of positive numbers such thatn 41 (n+1) p forall n2 N. The class
of all sequences ( n) is denoted by . The sequence space m( ) was introduced by Sargent [1] and he studied some of its
properties and obtained some relations with the space "p. Later on it was investigated by Tripathy and Sen [2] and Tripathy and
Mahanta [3]. In this work, using the generalized difference operator 1,, we generalize the sequence space m ( ) to sequence
spacem (;p)( m); give some topological properties about this space and show that the space m (;p)( ) isaBK space
by a suitable norm: The results obtained are generalizes some known results.
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1 Introduction

By w; we denote the space of all complex (or real) sequences2liv; then we simply writex = ( xi) instead ofx = (xk)&:0 : We shall
write "1 ; candcy for the sequence spaces of all bounded, convergent and null sequences, respectively. Atswlby; we denote the spaces
of all absolutely summable aml absolutely summable sequences, respectively.

Letx 2 w andS(x) denotes the set of all permutation of the elememtsi.e. S(x) = f x ,, : (n)isapermutation oNg: A sequence
spaceE is said to be symmetric 5(x) E forallx 2 E:

A sequence spade is said to be solid (normal) fyn) 2 E; wheneve(xn) 2 E andjynj j xnjforalln 2 N.

A sequence spade is said to be sequence algebraiiy 2 E; whenever;y 2 E:
A sequence spade is said to be perfectiE = E
It is well known that ifE is perfect therkE is normal.

A sequence spade with a linear topology is calledid space provided each ofthemaps E ! Cde ned byp; (x) = x; is continuous
for eachi 2 N; whereC denotes the complex eld. K spaceE is called anFK space provided is a complete linear metric space. An
FK space whose topology is normable is calldglka  space.

The notion of difference sequence spaces was introduced by K zmaz [4] and it was generalized by Et and Colak §5] for, c; ¢y as
follows:

Letn be a non-negative integer, then
T(X) = fx=(x) (") 2 Xg;

where "x, = " Ix, N Ix.4 forallk 2 N and so "Xk = U= ( 1)V § Xk+y: Etand Colak [5] showed that the sequence
spaces "(cp); "(c)and "('1 ) areBK spaces with the norm
X1 n
kxk, = iXij + X g

i=1

After then, using a new difference operato}, ; Tripathy et al. ([6], [7], [8]) have de ned a new type difference sequence sp&¢€X ) such
as

m(X)=fx=(x¢):( mxk)2Xg;

wherem;n 2 N; 9x=x Ax=(xxk Xksm): mx=( mx)= W% N ™Xeem andso ankzpczo( D" D X my s
and give some topological properties about this space and show that the sgaf¢9 areBK  spaces by the norm
)Qn
kxk, = jxij+  mXx

i=1
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for X = "1 ;candcy: Recently, difference sequences have been studied in ([9],[10],[11],[12],[13],[14],[15],[16],[17],[18]) and many others.

2  Main results

In this section, we introduce a new claag ;p ) ( ) of sequences , establish some inclusion relations and some topological properties. The
obtained results are more general than those of Colak and Et [19], Sargent [1] and Tripathy and Sen [2] .

The notation s denotes the class of all subsetd\hfthose do not contain more tharelements. Le{ n) be a non-decreasing sequence of
positive numbers such that ;1 (n+1) p foralln 2 N. The class of all sequencésn) is denoted by .

The sequence spaces( ) andm (; p ) were introduced by Sargent [1], Tripathy and Sen [2] as follows, respectively

8 9

< 1 X T
m( )= x=(xk) 2w :ikxkyy= sup — Xkj< 1

: s L 25 S, ;

8

> O)( l%

v IV ©

sup le ix(iPA <1

m(;p)= _ X=(xg)2w:kxk
.> s 1, 2's S k2

m(p) =

Letm;n 2 Nandl p< 1 :Now we de ne the sequence spate(;p)( m) as

8 9
< 1 X =
mGp) m =, x=(x)2w: sup mx P<1
. s 1; 2'4 Sk2 ’
From this de nition itis clear tham ( ;p ) 9 =m(;p)andm(; 1) 9 = m¢( ):Incaseoim =1;weshallwriten (;p)( ")

instead ofm (;p)( ) and in case op = 1; we shall writem ( )( 1) instead ofm (;p)( m): The sequence space(;p)( m)
contains some unbounded sequencesfar  1: For example, the sequenpe,) = ( k") is an elementom (;p)( m)form =1;butis
not an element ofy :

Theorem 1.The spacen (;p )( ) is a Banach space with the norm

0 1
X X
kxk » = jXxij+ sup le mxe PA 1 p<1; @
"im s L2 sy

wherer = mn form 1,n 1

Proof. It is a routine veri cation tham (;p )( ) is a normed linear space normed(@y for1 p< 1 :Let x' be a Cauchy sequence

inm(;p)( Pn);wherexI =(x'k)ﬁ:l = x'l;x'z; o 2m(;p)( m);foreachl 2 N. Then given' > 0 there exists1p 2 N such that

0 1.

X 1 X p °
x' xt = x xt+ sup =@ noxk o xk A <
LN S L2 S g

" @)

foralll;t > n o: Hence we obtain
Xk X ! Oaslit!1 ; foreachk 2 N.

Therefore(x} )i, = xi;x2;:: is aCauchy sequence @ SinceC is complete, it is convergent, that is,
Iirln XL = Xk

for eachk 2 N. Using these in nite limitsx1; x2; x3; ::: let us de ne the sequenoe= ( xi) : We should show that 2 m (;p)( ) and
x' 1 ox Taking limitast ' 1 in (2) ; we get

1
x' x = Xj Xj + sup le noxk o oxe A <" 3)
S
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foralll ng: Thisshowsthatx' ! xasl!1 : From(3) we also have

0 1%
X p
sup le noxk oxk A <t
s 1; 2'g K2
foralll ng:Hencex' x= x| x L 2mEp)( n):sincex! x;x'2m(;p)( m)andm(;p)( ) isalinear space, we

havex = x'  x' x 2m(;p)( ™): Thereforem (;p)( M) is complete.

Theorem 2.The spacen (;p)( m)isaBK space.
Proof. Omitted.

Theorem 3.[2] i) The spacam ( ;p ) is a symmetric space,
i) The spacem ( ;p ) is a normal space.

Theorem 4.The sequence spaoe( ;p )( m) is not sequence algebra, is not solid and is not symmetrienfor,p 1.
Proof. For the proof of the Theorem, consider the following examples:

an kn2

Example 1.1t is obvious that, ifx =
m(;p)( m) isnota sequence algebra.

Ty = andm =1;thenx;y 2m(;p)( m);butxy2m(;p)( ). Hence

Example 2.1t is obvious that, itx = k" 1 andm =1;thenx 2 m(;p)( M);but( xxx) Z2m(;p)( M) for( W)= ( ¥ .
Hencem (;p)( ) is not solid.

Example 3.Let us consider the sequence= k" 1 Thenx 2 m (;p)( ) form =1.Let(yx) be arearrangement (X, ) which is
de ned as follows:

Yk = FX1:X2;X4;X3;X9; X5, X16; X6; X25; X7; X36; X8; X49;X10; 110!
Theny 2m(;p)( m):Hencem(;p)( ) isnotsymmetric.

The following result is a consequence of Theorem 4.
Corollary 1. The sequence space( ;p )( m) is not perfect, fom;n;p 1.
Theorem5.m( )( m) m(;p)( m)foreachm;n;p 1:

Proof. Omitted.

Theorem6.m(;p)( m) m(;p)( m)ifandonlyifsup —= < 1:
s 1 °

Proof.Suppose thatup —= < 1 :Then s K g for everys and for some positive numbgr If x 2 m(;p)( m);then,
s 1 °

0 1%
X
sup le Nxe PA < 1:
s L2 S,
Now, we have
0 1ig 0 1.
1 X n b P 1 X N p P
sup —@ hxk PA < sup(K) sup —@ nxe PA <1
s 1, 2's S K2 s 1 s 1 k2's S K2

Hencex 2 m(;p)( m):
Conversely lem (;p)( m) m(;p)( m) and suppose thagups ; = =1: Then, there exists a sequengg) of natural

Si

numbers such thdim =1 :Then,forx 2 m(;p)( m) we have

I Sj
L 0 1
1 X ! 1 X
sup — @ Nxe PA sup - sup — @ Nxg PA =1
s L 25 S, i1 s 0L 25 S .

Thereforex 2 m (;p )( m). This contradictton (;p)( m) m(;p)( m):Hencesups 1 = <1
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From Theorem 6, we get the following result.
Corollary2. m(;p)( m)=m(;p)( m)ifandonlyif0<infs 1 —=  supg ; —= <1:

Theorem7.m(;p) W ? m(;p)( ) and the inclusion is strict.

ProofLetx 2 m(;p) ™ ! :ltiswellknownthat,forl p<1 ;ja+ bP 2P jaj®+ jbP :Hence forl p< 1 ;we have
0 1

1 X 1 X p 1 X p

— mx P Pe@= m e+ = M txier A

S S

S k2 k2

k2
Hencex 2 m(;p)( m):

To show the inclusion is strict consider the following example.
Example 4.Let n =1;foraln2 N,m=1andx= k" ! :thenx2 p( M)np m1?
Theorem8.Wehave o ( 1) mGp)( m) "1 ( m):

Proof.Sincem (;p)( m)= "p( m)for n=1;foralln2 N,then'p( %) m(;p)( m):Nowassumethat2 m(;p)( m):
Then we have
0 1%

1 @X n PA n .
sup  — m Xk <1 andso mXxk <K 1;
s 1 25 S,
forall k 2 N and for some positive numb&r Thus,x 2 “1 ( )

Theorem 9.1f 0<p<gq; thenm(;p)( m) m©a)( m):

Proof. Proof follows from the following inequality

x o E e
jxij ixki" ; (0<p<q):
k=1 k=1
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1 Introduction

Letw be the set of all sequences of real or complex numbers ana andcy be respectively the Banach spaces of bounded, convergent and
null sequences = ( xi) with the usual nornkxk; =sup jxxj; wherek 2 N = f1;2; :::g; the set of positive integers. Also s; cs; 1
andp; we denote the spaces of all bounded, convergent, absolutely summalple alpsblutely summable sequences, respectively.

A sequence spacé with a linear topology is calledld space provided each ofthe mgps X ! Cde ned byp; (x) = x; is continuous
for eachi 2 N; whereC denotes the complex eld. X spaceX is called anFK space provideX is a complete linear metric space. An
FK space whose topology is normable is calleBlkd space We say that afr K spaceX hasAK (or has theAK property), if(ex) (
the sequence of unit vectors) is a Schauder bases.for

The notion of difference sequence spaces was introduced by K Zhjanfl the notion was generalized by Et and Colak [Later on Et
and Nuray P ] generalized these sequence spaces to the following sequence spaces:

Let X be any sequence space andhebe a non-negative integer. Then,

M(X)= x=(xk): Mxx 2X

m m 1 m

Xk = . ( 1)i rln Xk+i. IS a Banach space normed by
1=

O =(xk); Mx= xx ™ g andso

X1
kxk = iXij + Xk
i=1
If x 2X (™) then there exists one and only one (yx) 2 X such that
! !
X_"X’“(l)m Kk i1 X k+m i 1
k= m 1 ‘ m 1
i=1 i=1

Yimi YIm=Y2m= =Y=0
for suf ciently largek, for instancek > 2m. Recently, a large amount of work has been carried out by many mathematicians regarding various
generalizations of sequence spaces. For a detailed account of sequence spaces one may refer to ([2-13]).

In 1932, Agnew P ] introduced the concept of deferred Cesaro mean of real (or complex) valued sequentgg) de ned by

1 %)
(a(n) p(n)

k=p(n)+1

(DpigX)py = Xe;n=1;2,3:::;

wherep = fp(n)gandqg = fqg(n)g are the sequences of non-negative integers satisfying

p(n) <q(n)and lm q(n)=1: 1)
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2  Topological Propertiesof X ( ™)

In this section we prove some results involving the sequence spﬂc{esm ); Cf( m)andc{ ( ™).

De nition 1. Letm be a xed non-negative integer and Iep (n)g andf q(n)g be two sequences of non-negative integers satisfying the
condition (1). We de ne the following sequence spaces:

8 9
8 ™= x=xoiim L X e o
° : R CIO TG I
8 9
g < 1 %n) =
cic M= = dim m L =0, ;
A CTO I I ,
8 0 1 g
ot (M= x=(xiswp@ 1 b T A<
: @ P :

The above sequence spaces contain some unbounded sequentes fgrfor example lek = (k™) ; thenx 2 C‘f ( ™);butx 2 :

Theorem 1. The sequence spacég( m); Cf( m andC‘lj (™) are Banach spaces normed by

kxk i __r o
= i+
SN GO IO)

Mx

k=p(n)+1

Proof: Proof follows from Theoren?? of Et and Nuray P ].

Theorem2. X( ™ 1) X ( ™) and the inclusion is strict fox = CJ;C§ andC{ :

Proof: The inclusions part of the proof are esay. To see that the inclusions are stritt,4e2 andq(n) = n;p(n) =0 and consider a
sequencedenedby = k? ;thenx 2 C{( ?);butx 2 C{() (Ifx= Kk ;then 2x =(2;2,2;:).

Theorem 3. TheinclusionC§( ™) c¥( ™) cf ( ™) are strict.

Proof: First inclusion is esay. Second inclusion follows from the following inequality

L %n) 1 %n) L on)
-_ ka -_ ka L + ——M— L
@ PO @ PO @) PO |
B S S
@) PO)

For strict the inclusion, observe that=(1;0;1;0;::)2 C§ ( ™); but x 2 C§( ™); ( If x=(1;0;1;0;:::); then ( ™xy) =
( 1)m+1 2m+l )

Theorem 4. C$( ™) is a closed subspace 6§ ( ™):
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Proof: Proof follows from Theoren?? of Et and Nuray P ].

Theorem 5. C{( ™) is a nowhere dense subset@f ( ™):

Proof: Proof follows from the fact tha'cf( M) is a proper and complete subspac@éf( ™.

Theorem 6. C{ (™) is not separable, in general.

Proof: Suppose thaC{j (™) is separable for somm  1; for example letm =2 andq(n) = n;p(n) =0: In this caseC1 ( 2) is
separable. In Theoref??, Bhardwaj et al. P ] show thatC1 ( 2) is not separable. S@‘f (™) is not separable, in general.

Theorem 7. C‘f (™) does not have Schauder basis. separable, in general.

Proof: Proof follows from the fact that if a normed space has a Schauder basis, then it is separable.

Theorem 8. C‘f( M) is separable

Proof: Proof follows from Theoren?? of Et and Nuray P ].
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1 Introduction

The remarkably widely investigated subject of fractional and discrete fractional calculus has gained importance and popularity during the pas
three decades or so, due chie y to its demonstrated applications in numerous seemingly diverse elds of science and engineering [1]-[4]. The
analogous theory for discrete fractional analysis was initiated and properties of the theory of fractional differences and sums were establishec
Recently, many articles related to discrete fractional analysis have been published [5]-[9]. The fractional nabla operator have been applied t
various singular ordinary and partial differential equations such as the second-order linear ordinary differential equation of hypergeometric type
[10], the Bessel equation [11], the Hermite equation [12], the non- fuchsian differential equation [13], the hydrogen atom equation [14].

The aim of this article is to obtain new dfs of the singular differential equation by means of fractional calculus operator.

2 Preliminary and properties

Here we only give a very short introduction to the basic de nitions in discrete fractional calculus. For more on the subject we refer the reader

to [5, 13].
Let 2R*,n2 Z,suchthan 1 <n .The ™ order fractional sum of is de ned as

1 X

re F()= t () FO) (1)
() -,
wheret2 N =f; +1; +2;::g; 2R; (t)=1t 1isthe backward jump operator.
The rising factorial power and rising function is given by
t" = tt+1)(t+2) ::(t+n 1);n2N; t6=1;
t7= %; 2R;t2Rnf::; 2 1;Og;07=0: (2)
Note that - -
rto=t L ©)
wherer (1) = (t) (W)= (t 1):
The ™ order fractional difference dt is de ned by
reFm=r"re " R
1 X 1
=r" — t n F : 4
o ( () () 4)
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whereF is de ned onN .
Lemma 1. (Linearity). LetF andG be analytic and single-valued functions. Then

[ciF () + G ()] = cF () + G (1); ®)

wherec; andc; are constants, 2 R; t 2 C.
Lemma 2. (Index law). Let be an analytic and single-valued function. The following equality holds

F({) =F, ()=(F () F (1)60; F (1)60; ; 2R;t2C : (6)

Lemma 3. (Leibniz Rule). Suppose th&t andG are analytic and single-valued functions. Then
! .
h i
ro(FG) (1) = ro "F(t n) r"G(); 2R;t2C; 7
n=0 n
wherer "G (t) = Gp (t) is the ordinary derivative o of ordern 2 Ng.
De nition 4.  shift operator is given by
"F()=F(t n) ®

wheren 2 N.

3 Main results

Theorem 1l.LetF 2fF :06 jF j< 1; 2 Rg: Then the following homogeneous ordinary differential equation:

s( s)Fa+][( 2)s+ + JFi1+ ( +1) F=0; (s2Cnf0; 1g) ; 9
has particular solutions of the forms: n o
F=ks(**)a g C* ) : (10)
1+ )
and n o
F=kst (*) s 2@ s O ) (11)
-+ )
whereFn = d"F=ds” (n=0;1,2);Fo=F = F(s); 60; ; aregiven constantgis an arbitrary constant andis a shift operator
[15].
Proof. (i) When we operate to the both sides d®) ; we readily obtain;
r [Fas(@ s))+r fFi[( 2)s+ + Jg+r [F ( +1)]=0: (12)
Using(5) (7) we have
r [Fos(I s)=Fo s s)+Fe (@ 25 F ( 1) 2 (13)
and
rofrR[( 2)s+ + Jg=Fue [( 2)s+ + ]+F (  2) (14)
where is a shift operatAur. By substitutingl.3) ; (14) into the(12) ; we obtain
For s(1 s)+ Fi+ [ (1 2s)+( 2)s+ + ]
h i
tF@ ) P+ (0 2)+ (0 +1 =0 (15)
Choose such that
@ )2+ ( 2)+ ( +1 =0
q
= (+ 2) (+ 2)+4 ( +1) =2: (16)
From Eq. (16), one can easily see that
h i
(+ 2)Ya( + 1;
we have then
For s(1 s)+ F1+ [ (1 2s)+( 2)s+ + 1=0; a7
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from (15) and(16) :

Next, writing: h i
Fi+ = f (S) F=f 1+ ) )
we have
@ 2s)+( 2 )s+ +
+ =0
fi+f s@ 9 0;

from eqs.(17) and(18) : A particular solution of linear ordinary differential equati¢i®) :
f=ks ( **)a g O 7 ):
Therefore, we obtaifiL0) from (18) and(20) :
(i) Set
F=s ; =( 9):

The rst and second derivatives (?1) are acquired as follows:

and
- 2 1 .
Fa= ( 1)s +2 s 1+s 2!
Substitutg21)  (23) into (9) ; we obtain

s s) 2+[1 2 +( 2)s+ + ] 1

0w+ ) st P v 2) + (0 o+ =0

Choose such that

+( + ) =0;

that is

=0; =1 ( + )
Inthe case = 0; we have the same resultsias

Let =1 ( + ):From(21)and(24); we have
F=st (%)
and
s(1 s) 2+[(2 + 2)s ( + 2] 1+[@ ) + )] =0

respectively.

Applying the discrete operator to both sides 0f26) ; we obtain

2+ S(I 9+ 1+ [ (1 29+(2 + 2)s (+ 2]

h i
- @ )%+ @2+ 2+@ )( + ) =0

Choose such that
@ )%+ @+ 2+@ )( + )=0

q
= (+2 + 2 (+2 + 22 4 1( + ) =2:

From Eq. (28), one can get

h i
(+2 + 2% 4( 1( + ) ;

then we have
2+ S )+ 1+ [ (1 29)+(2 + 2)s ( + 2)]=0;
from (27) and(28).
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(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)
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Next, by writing h i

1+ =9(8); = g @+ ) (30)
we have
@ 25)+(2 + 2)s ( + 2)

w+ g s@ 9 =0; (31)

from (29) and(30) : A particular solution to this linear differential equation is given by

g=ks ¢ 21 s (7 ): (32)

Thus we obtain the solutiofil) from (25); (30) and(32):

4  Conclusion

In this article, we applied the nabla operator of discrete fractional analysis to the second order linear differential equations. We obtained the
discrete fractional solutions of these equations via this new operator method.
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