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Chairmanôs Welcome Speech 

Dear Guests, 

On behalf of the organizing committee, welcome to International Conference on 

Mathematics: An Istanbul Meeting for World Mathematicians, 3-6 July 2018, Istanbul, 

Turkey. First of all, we present our deepest thanks to Fatih Sultan Mehmet Vakif 

University Management due to their great hospitality and understanding.  

The conference aims to bring together leading academic scientists, researchers and 

research scholars to exchange and share their experiences and research results about 

mathematical sciences.  

 

Besides these academic aims, we also have some social programs for introducing 

our culture and Istanbul to you. We  hope that you will have nice memories in Istanbul for 

conference days.  

 

We  wish  to all participants efficient conference and nice memories in Istanbul.  

 

Thank you very much for your interest in International Conference on 

Mathematics: An Istanbul Meeting for World Mathematicians.  

Kenan YILDIRIM,  Ph. D. 
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The aim of this paper is to introduce the notions of fuzzy hyperfilters and fuzzy 

prime hyperfilters in hyperlattices. In this way, some characterizations of hyperfilters 

and prime hyperfilters are given. Furthermore, the conditions under which a fuzzy 

hyperfilter is a fuzzy prime hyperfilter. Finally, we give the notion of fuzzy 

hyperlattices isomorphism. 

Keyword(s): Hyperlattices, hyperfilter, prime hyperfilter, fuzzy hyperfilter, fuzzy prime hyperfilter, 

homomorphism of hyperlattices. 
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Let 1²m  be an integer, and let ( )mNNN ,...,, 21  be -m tuples of unlimited 

positive integers. In this paper we are interested in the factorization of the integers of 

the system( )mm rNrNrN --- ,...,, 2211 , where mrrr ,...,, 21  are relatively small integers. 

 

Keyword(s): Nonstandard analysis, Factorization,  Integer. 
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In this article, two integration function process for solving the nonlinear 

Schrºdinger equation is introduced. These are extended Jacobi's elliptic function 

approach and exp(-ū(ű))-expansion method. The being condition for these solutions 

are also found that are conferred as definite provision. The found solutions are 

identified bright optical soliton, dark soliton, singular soliton and traveling wave 

solutions. Reliability of our solution is given graphical consequens. The solutions of 

our equation are computed in the form of rabidly convergent series with easily 

calculable components by using mathematica software package. Reliability of the 

method is given graphical consequens and series solutions are made use of to illustrate 

the solution. The found consequens show that the method is a power and efficient 

method in determination of solution the nonlinear Schrºdinger equation.  

 

Keyword(s): Jacobi's elliptic function, exp(-ū(ű))-expansion method, Birefringent fibers, The nonlinear 

Schrºdinger equation, Solitons. 
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Let ὢȟὉ be vector lattices, and :p X E+­ be a monotone vector norm (i.e., 

( ) 0 0;p x x= Ú = ( ) ( )p x p xl l=  for all RlÍ and ;x XÍ ( ) ( ) ( )p x y p x p y+ ¢ +  for all 

, ;x y XÍ  and ( ) ( )x y p x p y¢ Ý ¢ ) then the triple ὢȟὴȟὉ is calledlattice-normed 

vector lattice, abbreviated as LNVL. In this talk, we present several notions related to 

LNVLs in parallel to the theory of Banach lattices. For a net ( )xa  in a lattice-normed 

vector lattice ὢȟὴȟὉ we say ( )xa  is unbounded ὴ-convergent to ;x XÍ if 

( ) 0op x x ua- Ø ½½­ for everyu X+Í . This convergence has been investigated recently 

for ( , , ) ( , . , )X p E X X=  under the name of όέ--convergence for ( , , ) ( , . , )X p E X R=

under the name of όὲ-convergence, and also for 
*

( , , )XX p R , where ( )[ ] ( )p x f f x= , 

under the name όὥύ-convergence. In this talk, we also give general properties of the 

unbounded ὴ-convergence. 

 
Keywords: vector lattice, lattice-normed vector lattice, ὴ-convergence, όὴ-convergence 
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On Properties of Differential Graded Module 

Abdulsatar J. AL-Juburie,  Andrew J. Duncan   

Let ὑ be a field of characteristic two and let Ὑ ὑὼ ȟὼ ȟȣȟὼ  be a graded polynomial 

ring, graded in the negative way. Suppose ὓ is a differential graded Ὑ-module with 

differential ‬ of degree ὖ. We have constructed a classification for some types of 

differential graded Ὑ-module where (ὖ  ςȟὲ ρ). This classification gives a partial 

algorithm to test whether such modules are solvable. For modules outside the classification 

we cannot decide, using our methods, whether or not they are solvable. We have 

constructed an algorithm and written a GAP package to check whether the differential 

graded Ὑ-module ὓ is solvable or not. 
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Let ä denote the class of meromorphic univalent functionsf of the form
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bzzf defined on the domain }||1;{ ¤<<Í=D zCz . It is well 

known that every function äÍf  has an inverse 1-f , defined by

( ) ( ) .||,)(,,)( 11 ¤<<=DÍ= -- wMwwffandzzzff  

Furthermore, for äÍf given by (1.1), the inverse map ),()( 1 wfwg -= has the following 
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Function äÍf is said to be meromorphic bi-univalent, if the inverse function 1-f also 

belongs toä. The class of all meromorphic bi-univalent functions will be denoted byBä . 

We say that f is subordinate to F, written as Ff B , if and only if ))(()( zhFzf = for some 

Schwarz function )(zh such that: .1|)(|,0)0( <= zhh  

Let lba ,, be real numbers such that 1,10 ²<<¢ lba . The function f given by (1.1) 

is said to be in the class ),,( lbaBä , if the following conditions aresatisfied: 
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Where ).()( 1 wfwg -=  

There are many choices of lba ,,  which reduce ),,( lbaBä  to interesting subclasses 

of meromerphicbi-starlike functions which studied by Hamidi and Jahangiri, Panigrahi 

and others. 

In this paper, we introduce and investigate an interesting subclass ),,( lbaBä of 

meromorphic bi-univalent functionsin D.Furthermore, we obtain the upper bounds for 

initial coefficients for functions in meromorphic bi-univalent functions by associated 

subordination. The results showed in this paperwould generalize and improve those in 

related works of several earlier authors. 

Keyword(s): Meromorphic functions, Meromorphic bi-univalent functions, subordination  
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Let A be a class of functions of the form ,)(
2

ä
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n
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nzazzf  which are analytic in the open 

unit disk 1||;{ <Í= zCzU . AlsoSdenotes the class offunctions Af Í which are 

univalent inU.  A function Af Í is said to be bi-univalent inU if both fand 1-f  are 

univalent in U.  Let ädenote the class of bi-univalent functions. Let the analytic 

functions CUph ­:, be soconstrained that min{ Re(h(z), Re(p(z)}>0  and  

h(0)=p(0)=1. Let }.0{,10 -Í¢¢ Ctg  A function Af Í is said to be inthe class
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Where ( ) ( ) .)(,)(),()( 111 zzffwwffwfwg === ---  

There are many choices of h and p which reduce ),(, gtphSä  to interesting subclasses 

which studied by Frasin and Aouf, Srivastava and others. In this paper, we introduce 

and investigate an interesting subclass ),(, gtphSä of analyticandbi-univalent functions in 

the open unit disk U. Furthermore, we find upper bounds for the second and 

thirdcoefficients for functions in this subclass. The results presentedin this paper would 

generalize and improve some recent works. 
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In the present paper, we present two subclasses and of meromorphic univalent and 

meromorphic bi-univalent functions, respectively. Furthermore, we obtain the upper 

bounds for general coefficients for functions inmeromorphic univalent functions and 

initial coefficients for functions in meromorphic bi-univalent functions by associated 

subordination. The results showed in this paperwould generalize and improve those in 

related works of several earlier authors. 
 

Keyword(s): Meromorphic functions, Meromorphic bi-univalent functions, subordination  
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In this study, we investigatetrigonometric approximation properties using Nºrlund and 

Rieszsubmethods of partial sums of Fourier series of derivatives of functionsin 

weighted Lorentz spaces with Muckenhoupt weights. 

One of the our main results is following.  

Theorem: Let ḧ “ȟ“ȟρ ὴȟή ЊȟύϽᶰὃ Ͻȟπ ‌ ρȟὶɴ ᴓ ȟ   and 

ὴ  be a monotonic sequence of positive numbers such that 

‗ ρ ὴ ὕ ὖ Ȣ 

If Ὢɴ ὡ ȟ
ȟ

, then we have 

Ὢ ὔ Ὢ
ȟ

ὕ‗ Ȣ 

 

In addition to this, we obtain similar theorem using Rieszsubmethod mean. 

 

Keyword(s): Weighted Lorentz spaces, Nºrlund and Rieszsubmethods,Muckenhoupt weights. 
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In this work, we study the approximation properties of the matrix submethods 

inweighted variable exponentLebesgue Spaces ὒ Ͻ ȟύϽᶰὃ Ͻ . Especially, we 

use matrix submethods of partial sums of Fourier series of functionsin weighted 

variable exponent Lebesgue Spaces with Muckenhoupt weights. 

One of the our main results is following: 

Theorem: Let ḧ “ȟ“ȟὪᶰὒὭὴ‌ȟὴϽȟύȟπ ‌ ρȟὴϽᶰᴕ ȟύϽᶰ

ὃ Ͻ and ὃ ὥ ȟ  be a lower triangular matrix with Ὓ ρ ὕ‗ Ȣ If one of 

the following conditions: 

(i) ὥ ȟ ᶰὃὓὈὛ and ὲ ρὥ ȟ ὕρȟ 

(ii)  ὥ ȟ ᶰὃὓὍὛ and ὲ ρὥ ȟ ὕρȟ where ὶ is integer part of ,  

holds, then 

Ὢ Ὕ
Ͻȟ

ὕ‗ Ȣ 

In addition to this, we obtain similar theorem using Riesz submethod. 

 

Keyword(s):  Variable exponent weighted Lebesgue space, Muckenhoupt weight, Cesarosubmethod, 

trigonometric approximation. 
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Let GČC  be a bounded Jordan domain, boundedbya rectifiable Dini-smooth 

Jordan curveG . Let
()( )

p
E Gw

Ĭ
be a weightedSmirnovclassof analyticfunctionsfor a 

givenexponentfunction()p Ĭ, wheretheweightw satisfiesthe
()
( )p

A
Ĭ

G Muckenhouptcondition 

on G. If
()( )

p
f E Gw

Ĭ
Ċ ,then f can be associatedtotheFaberseriesexpansion ( )

0
k k

k

f a F z
Ô

=
¬: , 

where ( )kF z aretheFaberpolynomials of G and ,  0,1,2,...ka k= , areFabercoefficients of f  

.Let ( ),G

nS f z ben th- partialsum of Faberseries of f , namely ( ) ( )
0

,G

n

n

k k
k

S f z a F z
=

=¬  .We 

define thematrixtransform of 
()( )

p
f E Gw

Ĭ
Ċ suchthat

( ) ( ), ,
0

: ,G

k

n
A

n G n k
k

T a S f z
=

=¬ for a 

givenlowertriangularmatrix ( ),n kA a= withnonnegativeentries.Inthis talk 

wewilldiscussapproximationproperties of thematrixtransforms in 
()( )

p
E Gw

Ĭ
.When

{ }: : 1w w= Ċ =T C , in theweightedLebaguespacewithvaribleexponent
()( )

p
Lw

Ĭ
T

similarproblemswereinvestigated in [1]. 
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We show that the set A of Appell sequences is an abelian group under the 

binomial convolution. This is essentially equivalent to other approaches considered in 

the literature, in particular, the determinantal approach. We also consider three kinds of 

transformations T, R, L:AŸA, namely: a scale transformation T, which is an 

isomorphism, a transformation R based on expectations with respect to a random 

variable Y and a forward difference transformation L, the last two of them being 

multipliers. 

Using these tools, we give explicit expressions for any Appell sequence, its 

corresponding determinantal form, the Srivastava-Pint®r addition theorem, and higher-

order convolution identities for Appell polynomials. In this respect, the Stirling 

numbers of the first and second kind, as well as a suitable probabilistic generalization 

of these last numbers play a fundamental role. Attention is focused on the subset EÌA 

of Appell sequences whose generating function is given in terms of a real power of the 

moment generating function of a certain random variable Y. Various kinds of 

generalizations of the classical Bernoulli and Apostol-Euler polynomials, which belong 

to the aforementioned subset, are discussed in detail. 

 

Keyword(s): Appell sequence, Binomial convolution, Transformation of Appell sequences, Generalized 

Stirling numbers, Srivastava-Pint®r addition theorem, Generalized Bernoulli polynomials, Generalized 

Apostol-Euler polynomials 
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A Result on the Behavior of Solutions of Third Order Linear Delay Differential 

Equations   
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This paper deals with the behaviour of solutions  for scalar third order linear delay 

differential equations. By the use of two distinet real roots of the corresponding 

characteristic equation, a new result on the behavior of the solutions is obtained. 

Keyword(s): Delay differential equation, Characteristic equation, Roots, Asymptotic behavior 
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This paper deals with the behavior of solutions  for scalar linear delay and advanced 

differential equations. Our results are obtained by the use of  real roots (with an appropriate 

property) of the corresponding characteristic equation.  

Keyword(s): Mixed differential equation, Characteristic equation, Roots, Asymptotic behavior. 
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STEM (Science, Technology, Engineering, Mathematics) educations take the 

attention of researchers in recent years. There are different approaches on the content of 

these trainings and the skills required to be gained by these trainings. For this reason 

various opinions about the concept of "STEM" and the contents of STEM education and 

the skills expected to be given to the students through education can be seen in the 

literature. (Dugger, 2010, Eroĵlu & Bektaĸ, 2016). The purpose of this study is to 

determine what is STEM and what is expected to gain students with STEM training, in the 

light of STEM instructors' opinions. 

Focus group interview was used as data collection method. There are 4 teachers in 

the study group. These teachers are working as an "STEM and science center" trainer. The 

interview was directed by two lecturer as a moderator and as a moderator assistant. The 

interview lasted 65 minutes. The data were subjected to content analysis. The codes of 

participants' opinions on skills expected to be gained to students by STEM and STEM 

trainings were issued. 

According to the findings from this study, three participants considered STEM as a 

general approach to problem solving and product development since it is a teaching 

method, one participant evaluated the present way as the method should be. The definition 

of STEM is based on the idea that it is a product-focused process requiring the blending of 

several disciplines provided active learning and the use of materials. Also it is expressed 

by the teachers in our study group that the student skills such as analytical thinking, 

producing different solutions, developing imagination, problem solving, creative thinking, 

working in cooperation, psychomotor skills can be developed during the STEM training.  

As a result, in the modern teaching approaches, students are able to use different 

disciplines together and actively take part in the learning process. From this perspective, it 

can be said that STEM trainings are suitable for these approaches and that STEM trainings 

have a content that will respond to the 21st century skills. 

Keyword(s): STEM, Skills, STEM instructors 
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The aim of this research is to determine the levels of geometric justification skills of 7
th 

grade students. It is also to show whether the level of justification of the students 

differs according to the score obtained in the multiple choice questions in the test of 

sex, school and achievement. 

The sample of the research consisted of 250 seventh grade students, 123 girls 

and 127 boys from 4 different schools. The data were obtained from an analysis of the 

4 questions for which the reasons for the answers in the Geometry Knowledge Test, 

composed of 14 questions, were prepared within the scope of a research project. The 

data have been analyzed descriptively. In the descriptive analysis, the framework given 

in Cai (2003) was used. The answers are coded as complete and convincing argument 

(3), vague or incomplete argument (2), incorrect or incomprehensible arguments (1) and 

no argument (0). Two points were obtained for each student, one for Geometry 

Knowledge Test and the other for Justification. 

According to the findings obtained from the research, 15.2% of the students 

have no argument, 65.5% are vague or incomplete argument, 17.1% are incorrect or 

incomprehensible arguments and 2.2% are complete and convincing argument. There was 

no statistically significant difference between students according to -gender. That is, 

there is no significant difference between the mean scores of female students (ὢ= 4,39, 

Ss = 1,45) and the average scores of male students (ὢ=  4,13, Ss = 1,76). Similarly, 

there was no statistically significant difference compared to schools. A positive and 

statistically significant relationship was found between students' Geometry Knowledge 

Test achievement scores and justification scores. (r=.173; n=250; p<.05). 

As a result, it is seen that the participants had a low level of complete and 

convincing argument justification skills and that the students with high level of 

achievement according to the statistical results had a high level of justification. As a 

result, students' answers to the questions can be interpreted as "ability to reason, to 

make conclusions, to make generalizations". 

Keyword(s): Geometry, Justification, Student Success 
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In this paper we study the structure and its evaluationof 2-D incompressible 

flows close to a viscous free surface.A rigorous theory has beendeveloped for 

degenerate streamline patterns and their bifurcation. The streamlines of a Hamiltonian 

vector field system are simplified by using the homotopy invariance of the index 

theory. Using a homotopy invariance of the index we develop a theory for the sufficient 

and necessary conditions for structural bifurcation. 

 

Keyword(s): Structuralstability, divergence-freevectorfield,  structuralbifurcation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

39 
 

Flow Topology in an L-Shaped Cavity with  Lids Moving in the Same Directions 

Ali Deliceoĵlu
1
, Deniz Bozkurt

1
,Ebutalib ¢elik

1 

1
Mathematics, Erciyes University, Turkey, 

E-mail(s): adelice@erciyes.edu.tr, deniz.bozkurt@agu.edu.tr, ecelik@erciyes.edu.tr 

 

Flow development and eddy structure in an L-shaped cavity with lids moving in the same 

directions have been investigated using both tools from topological and numerical 

methods. In particular, structural bifurcation near a non-simple degenerate pointis 

investigated by making a local analysis of the velocity field based on a Taylor series 

expansion. The streamlines of a Hamiltonian vector field system are simplified by using 

the homotopy invariance of the index theory. A series of bifurcation curves are constructed 

to determine the sequence of flow structures by which eddies are generated in the L-shaped 

cavity.  

Keyword(s): Structural stability, structural bifurcation, Bifurcations, FEM. 
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The simplified neutrosophic multiplicative sets (SNMSs) are generalization of 

intuitionistic multiplicative sets (IMS) which can be used to handle uncertainty, 

imprecise, indeterminate, and inconsistent information in real life. SNMSs comprise 

simplified neutrosophic multiplicative numbers (SNMNs) which have three 

components that called as truth membership degree, indeterminacy membership degree 

and falsity membership degree. In this study, we introduce the simplified neutrosophic 

multiplicative set (SNMS), simplified neutrosophic multiplicative number (SNMN) and 

their operational laws. Following that we discuss the aggregation operations on 

SNMNs and the simplified neutrosophic multiplicative weighted geometric average 

(SNMWG) operator in particular. Besides, we study the basic properties of the 

geometric average operator. In the end, we give an example to see the application and 

determine the efficiency of SNMWG average operator in decision making. 

 

Keyword(s): Simplified Neutrosophic multiplicative set, Decision making, Aggregation 

operator 
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Due to the developing technology in medical area, the amount of information 

that physicians deal with increasingly continues. To manage this volume of 

information, various methods have been formulated for many years. Since the 

information obtained from each symptom might be true, false or indeterminate, 

simplified neutrosophic multiplicative sets (SNMSs) which consist of three components 

like the truth-membership, indeterminacy-membershipand falsity-membership 

functions, match perfectly while representing real life issues. The purpose of this study 

is to propose a distance measure between SNMS based on simplified neutrosophic 

multiplicative numbers (SNMNs) and solve medical diagnosis problems with 

simplified neutrosophic multiplicative information. For a patient that have some 

symptoms for a disease, a physician can find a proper diagnosis (make a decision) 

using proposed distance measure between symptoms and the related diseases presented 

by SNMNs. In this work a medical diagnosis problem is solved to indicate potency of 

the proposed distance measure.  
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It is well established that air pollution in urban areas is responsible for acute aggravations 

of health status or exacerbations of chronic pathologies that result in the occurrence of 

symptoms that can lead to hospitalization including, or even death. Thus a myocardial 

infarction, which is the translation of the obstruction of a coronary artery, constitutes an 

acute event, associated with immediate causes. This event can be precipitated by air 

pollution. Also, in the case of cumulative long-term exposure causes a process of 

calcification of the arterial walls (atherogenesis) or respiratory pathologies such as asthma 

attacks. In practice, exposure to atmospheric pollution is only evaluated through the 

concentration of some indicator pollutants. This assessment is expressed by particle levels 

according to the standards defined by the WHO (PM2.5 and PM10 levels respectively below 

10ɛg/m
3
 and 20ɛg/m

3
) as well as ozone. However, it is very difficult to assess the risk to 

public health given the varied vulnerability of the population. Complex factors come into 

play (exposure time, concentration of pollutants, individualsô predisposition, age, gender, 

climatic conditions such as atmospheric pressure, wind speeds, temperature, precipitation, 

etc.). Mathematically analyzing such variables is very difficult. In this study, an artificial 

neural network model is applied in this analysis. Artificial neural networks are highly 

interconnected networks connecting two input-output spaces. Risk factors for public health 

are the input variables of the system. The rate of risk of disease by air pollution represents 

the output variable of the system. From the real recorded case data, the system constructs 

the transfer function in its learning phase. It then becomes possible to predict the impact of 

air pollution conditions on the health of the population. 

 

Keywords. Air pollution, public health, climatic conditions, ANN 
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We consider a nonlinear partial differential equation of the fourth order 
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whereό is real-valued function depending on the one-dimensional spatial variable ὼ and 

on the time variable ὸ πȢ Nonlinear differential equations with third and fourth mixed 

derivatives are rather rare in the literature on exact solutions of nonlinear equations. 

However, they arise in the modeling of a number of different natural phenomena, and 

there are many investigations about the qualitative behavior of the solutions of these 

equations. 

We construct 10 families of exact solutions of the given equation. Solutions are 

written out in explicit analytical form using elementary functions and special functions. 

The qualitative behavior of the constructed solutions is analyzed. 

 

Keyword(s): nonlinear partial equations, exact solutions, blow-up of solutions 
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In this talk we present the new approach for investigation the optimal boundary 

control problems for the one-dimensional wave equation 

ό ό πȟ π Ø Ìȟπ Ô 4  

in the case of damping-type boundary condition ό ὰȟὸ  ήό ὰȟὸ with an arbitrary 

constant parameter q. Our aim is to find a boundary control function which brings the 

oscillation process from any given initial state to any given final state. We investigate 

this problem in terms of a generalized solution from the Sobolev space of 

corresponding initial-boundary value problem. For any relatively large period of time T 

one can set an optimization problem, i.e. to find a control function which minimizes the 

boundary energy integral. 

 

 Keyword(s): wave equation, mixed problem, generalized solution, Sobolev space, boundary control 
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Expressions and asymptotic expansions for Durrmeyer and composite Durrmeyer 

type operators 
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We consider a generalized sequence of linear positive operators of Durrmeyer 

type in order to obtain differentiation formulas, expression for the moments and 

asymptotic expansion valid for many Durrmeyer modifications that appeared in the 

literature along the last years. We also apply our results for composite Durrmeyer 

operators for which we are able to offer the asymptotic description of the 

corresponding simultaneous approximation process. 

 

Keyword(s): linear positive operator, Durrmeyer operator, asymptotic expansion 
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A model describing dynamics of recurrent neural networks with time-delays 

isconsidered. By means of Lyapunov functional and differential inequality technique, 

criteria on existence, uniqueness and global exponential stability of the doubly 

weighted pseudo almost periodic solutions of the following model  
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are derived. At the end, some numerical examples with its simulations are 

presented to demonstrate the effectiveness of our results. 

 

Keyword(s): Doubly weighted pseudo almost periodic,Time-delays, Global exponential stability, 
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In this work, we will apply monotone iterative technique to investigate the existence and 

uniqueness of mild solution for the following class of non-autonomous semilinear 

differential equations with nonlocal condition in an ordered Banach space X : 

                              

                                  '(t) A(t) x(t) f(t, x(t)), t (0, ],x J b+ = Í =  

                                                  0

1

(0) (t ) x ,
p

k k

k

x c x
=

= +ä  

where  (t) : D(A(t)) X XA Ë ­  is a closed densely defined linear opeartor with (A(t))D  is 

independent of t , and (t)A-  generates a semigroup of bounded linear operators on X , 

:f J X X³ ­  be given function satisfying certain assumptions , 

1 2 00 ..... , ; c 0 (k 1,2,...p), xp kt t t b p N X< < < < Í ¸ = Í.  

           The result will be established under the assumption that the above system has lower 

and upper solutions, and by using measure of noncompactness and semigroup theory. 

           To the best of our knowledge,  there is no work yet reported on existence and 

uniqueness of mild solution for non-autonomous semilinear differential equations via  

monotone iterative technique. 

 

Keywords:  Semigroup theory, monotone iterative technique,  lower and upper solutions, measure of 

noncompactness. 
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Numerical solutions of reaction-diffusion models are an interesting and 

challenging area of research. Studying solution of these models helps to capture 

patterns that occur as a result of chemical reactions. Schnakenberg model is a well 

known differential equation model which describes an autocatalytic chemical reaction. 

In this work Trigonometric Quadratic B-spline (T2B) based collocation algorithm with 

together Crack-Nicolson method has been set up to find one dimensionalreaction-

diffusion equation system. Different patternsare simulated to show the solutions of the 

Schnakenberg Model by the proposed method. The pattern-forming parameters were 

selected from the literature to indicate accuracy. 

 

Keyword(s): Schnakenberg Model, Trigonometric Quadratic B-spline, Reaction-Diffusion Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:nadar@ogu.edu.tr


 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

49 
 

Wave Simulations of Gray-Scott Reaction-Diffusion System 

Aysun Tok Onarcan
1
, Nihat Adar

2
, Ķdiris Daĵ

2 

1
Department of Informatics, Eskisehir OsmangaziUniversity, Turkey, 

2
Department of Computer Engineering, Eskisehir Osmangazi University, Turkey, 

E-mail(s):atonarcan@ogu.edu.tr, nadar@ogu.edu.tr,  idag@ogu.edu.tr 

 

In this work we study the numerical simulation of one dimentional reaction 

diffusion system which is known as Gray-Scot model. This model is responsible for 

spatial pattern formation which we often meet in nature as reason of some chemical 

reactions.We have used Trigonometric Quartic B-spline (T4B) functions for space 

discretization and with Crack-Nicolson method fortime integration to solve nonlinear 

reaction-diffusion system. The solutions of the Gray Scott model are presented with 

different wave simulations. Test problems are chosen from the literature to illustrate 

the stationary waves, pulse splitting patterns and self replicating patterns.  

 

Keyword(s): Gray-Scott Model, Trigonometric Quartic B-spline, Reaction-Diffusion Systems 
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This paper aims to examine the relationship between ISE 30 and gold spot, natural gas and 

brent oil with the COPULA-GARCH method. In the study, we use closing prices of ISE 30 and 

Gold Spot, Brent Oil and Natural Gas. The results show that there is a weak dependence between 

ISE 30 and Brent Oil, Gold Spot but there is more strong between ISE 30 and Natural Gas.  

Keywords: ISE 30, COPULA-GARCH, Gold Spot, BrentOil, Natural Gas 
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Discriminant analysis (DA) is a popular method that is beneficial for the solution of 

the classification problems. However,this method can produce results that do not 

accurately reflect the truth in the presence of outliers in the dataset.Due to DA's outlier 

sensitivity,the development of new and robust approaches is increasingly needed every 

day. In this study, we proposed to use estimates obtained bymultiple imputation (MI) 

instead of outliers in dataset as an alternative approach.Robust DAand DA based on 

estimatesobtained by MI instead of outliers werecompared with the results 

ofclassicalDAover the datasets withdifferent outlier ratios.  

 

Keyword(s): Discriminant Analysis,Multiple Imputation, Outliers 
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The Principal Component Analysis (PCA) is the most important method usedfor 

reducing dimensionality and data processing in the high-dimensional datasets. For this 

reason, PCA is extensivelypreferred method by researchers. But, since all the original 

variables of each principal component in the PCA are linear combination, in most cases 

the interpretation phase of the results of PCA contains some difficulties. The 

methodwhich is usedto cope with these challenges are called as Sparse Principal 

Component Analysis (SPCA). However, SPCAis not robustwhen there are outliers in 

the datasets.Robust Sparse Principal Component Analysis (RSPCA)combiningthe 

excellentfeatures of SPCA and Robust Principal Component Analysis (RPCA).In this 

study, we examined the performance of RSPCA approach through several artificial 

datasets with different outlier ratios. 

 

Keyword(s): Principal components,Outliers, Sparsity. 
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Magnesium presents indeed a low corrosion resistance [1, 2]. Moreover the behavior of 

this metal and its alloys is still poorly known in many corrosive environments which limit 

its applications. Magnesium is particularly sensitive to galvanic corrosion. The presence of 

impurities (Fe, Ni, Cu, Cr ...) in its matrix with potential higher than that of Magnesium 

promotes the reduction reactions, especially that of hydrogen and thus generates the 

galvanic corrosion of magnesium [1]. From its purity depends its resistance to corrosion. 

The use of alloying elements can improve the corrosion resistance of magnesium (and also 

themechanical properties). A beneficial effect of aluminum and manganese on the 

corrosion resistance of magnesium has been demonstrated [2]. The objective of this work 

was to evaluate the corrosion of Mg and its alloys by electrochemical method 

(potentiodynamic) in an aqueous solution of 0.5 M Na2SO4. the polarization resistance (Rp) 

can be evaluated  
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The curve for the untreated alloy is characteristic for the pitting process, where pits occur 

at potentials in the -1.98 to -1.4 V range. 

The results obtained demonstrate that the corrosion resistance of magnesium AZ91 alloys 

can be significantly improved 

Keywords:  Evaluation1,  potentiodynamic2 , pitting process3 
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A new approach is proposed to investigate the characteristics behavior of concrete 

under uniaxial and  biaxial compression using the theory of plasticity. This approach 

is based on artifi cial neural networks (ANNs), especially radial basis function (RBF) 

in conjunction with the models of theory of plasticity.The main advantage of the 

proposed approach is to estimate the quality of the results with accuracy equivalent to 

the experiments. Another advantage of the proposed ANNs models are that it takes 

into account the uniaxial as well as the biaxial compression strain. The proposed 

models were evaluated against several experimental results available in the open 

literature for the behavior of the force and deformation of the two types of 

compression tests.Good agreement has been found between our models and those 

presented elsewhere. 

    Keywords: Models of theory of plasticity1, uniaxial/biaxial compression2;  failure  criteria3; artificial  

neural networks4. 
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Precious metals are one of the main payment means and wealth indicators during all the 

time. Gold is probably the most important precious metal and take an important place in 

global economic system and trade both in 19th and 20th century.  

 

With the evolution on mathematics and information technologies, most of the formidable 

problems became solvable especially with the help of computers.  In this context, second 

half of 20th century is an age of illumination for physics, mathematics. Economists and 

econophysicists focused on understanding the change of the value of the precious metals. 

Before the quantum models and chaos, analysts used the linear models established by 

Newton physics but these models couldnôt give proper and satisfying answers because of 

nonlinear structure of the data.  

 

At this paper,  we searched the presence of chaotic behavior at the daily gold price data 

from 29/12/1978 to 30/03/2018. We employed BDS test, maximum Lyapunov exponent 

Tests, Kolmogorov entrophy and Henon map. Firstly to determine chaotic behavior of 

daily gold price, BDS test was used. Following, maximum Lyapunov exponent Test, 

Kolmogorov entrophy  test and Henon map given chaotic behaviour of gold price.  

Keyword(s):Gold Prices, Chaos, Lyapunov, Kolmogorov Entrophy , BDS, Henon Map 
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Every science branch including mathematics, physics and economics etc.  try to examine 

their data to make forecasts about the data.The Analysis ofthe data is important to 

understand the behavior and pattern of data. Different methods are employed to achieve the 

targeted goal. Economist and finance specialist focus on the FX time series for various 

reasons;understanding the position of the countries in world trade, searching suitable 

solutions to economic growth and even determining the financial behavior etc.In the 

literature, some papersuse to GARCH modelsbut these models faced some problems about 

the behaviour of data. In this paper, we aimedto figure out the chaotic characteristics of 

daily Euro/USD rates from  01/01/2004 to 03/04/2018. We employed BDS test, Henon 

Map and Lyapunov Exponents Tests. Firstly to determine chaotic behavior of daily 

Euro/USD rates, BDS test was used. Following, this structure was modelled by Lyapunov 

Exponents and Hennon Map. The findings confirm the existence of the non-linear and 

chaotic framework of daily Euro/USD rates.  

 
Key Words: Exhange rate, Chaos, Lyapunov, Henon Map, BDS 

 

 

Lyapunovôs Largest Exponent Test Results 
 

Euro-USD Parity 

 D=1 D=2 D=3 D=4 D=5 

Max 0.907 0.328 0.859 0.471 0.972 
 

 D=6 D=7 D=8 D=9 D=10 

Max 0.906 0.331 0.864 0.458 0.968 

 

According to results, all LLEôs are higher than zero so presence of chaos gained certainty. 
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For the last fifteen to twenty years, there has been wide exploration of 

innovative approaches to classroom instruction:  the use of the computer and 

mathematics software in teaching science courses.  The results of those explorations 

have proven that the use of the computer and mathematics software in teaching 

mathematics courses enhances the studentsô understanding.  It is well known fact that 

students have difficulty understanding Numerical Analysis, when it is taught in the 

traditional way: with chalk and blackboard.  The traditional method of instruction lacks 

the advantages of the latest computing technology to demonstrate the applications of 

the numerical methods in the real world. 

In August 2017, the Department of Mathematics, Ferris State University started 

developing Mathematica and Maple software based computer lab projects for 

Numerical Analysis course to improve studentsô understanding of the course by using 

mathematical and scientific abilities of the latest technology.  Mathematica and Maple 

software have been used to make the instruction platform more interactive and 

dynamic. 

This talk is about the results of the development and implementation of the 

computing technology enhanced teaching platform for Numerical Analysis course.  We 

will discuss advantages of designing computerized lab projects.  We will share with the 

audience our experience of overcoming difficulties of the development and 

implementation of the Mathematica and Maple software based computer lab projects.  

We will talk about the advantages and disadvantages of the use of Mathematica and 

Maple software.  At the end of the talk, we will discuss the results of the Mathematica 

and Maple software based computer lab projects at Ferris State University, Michigan, 

U.S.A. 

 

Keyword(s): Numerical Analysis, Mathematica software, Maple software, Teaching Numerical Analysis 

Acknowledgement: I would like to thank the Ferris State Universityôs Sabbatical Leave Committee for their 

support in developing the new teaching platform for Numerical Analysis course. 
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In this work, we are interested in modeling the evolution of chemical reactions in 

the form of reaction-diffusion system. Our interest relates to quantitative of formal 

chemical kinetics. The key quantity is that of the reaction rate. A numerical code has been 

produced allowing to take into account the various non-linearity.  

 

Keyword(s): chemical kinetics, Mathematical modeling, Reaction rate, Reaction-diffusion system, Finite 

element method 
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The present work joins in a scientific context which returns within the framework 

of the modeling and of the mathematical and IT analysis of models in dynamics of 

populations. In particular, it deals with the application of the mathematics and with the 

computing in the management of fisheries. In this work, we define a bio-economic model 

in the case of two marine species whose natural growth is modeled by a logistic law. These 

two marine species are exploited by two fishermen. The objective of the work is to find the 

fishing effort that maximizes the profit of each fisherman by solving the linear 

Complementarity Problem using Nash equilibrium and taking into account constraints 

related to the conservation of  biodiversity. 

 

Keyword(s): Bio- economic, Mathematical Modeling, Fishery, Biodevesity, Nash Equilibrium, Linear 

Cmplementarity Problem 
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Monotone Iterative Technique by Upper and Lower Solutions with Initial Time 

Difference in Metric Spaces for  Two Functions 
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Recently,the study of set differential equations (SDEs) was initiated in a metric 

space and some basic results of interest were obtained. The investigation of set differential 

equations as an independent subject has somea dvantages. Forexample, when the set is a 

single valued mapping, it is easy to see that the Hukuharaderivative, and the integral 

utilized in formulating the SDEs reduce to the ordinary vector derivative and the integral. 

Therefore, the methodof lower and upper solutions coupled with the monotone iterative 

technique offers an effective and flexible mechanism to provide constructive existence 

results forn online arproblems. We develop the monotone iterative technique with initial 

time difference initial time difference in metric spaces for two functions.  

Keyword(s): Monotone Iterative Technique, Upper and Lower Solutions, Metric Spaces. 
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The Dirac equation solutions of the generalized symmetric Woods-Saxon potential 

energy in one spatial dimension 
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We apply the two-component approach to the one-dimensional Dirac equation with the 

generalization of the Woods-Saxon potential energy by including the surface effects. Note that the 

surface effects can be attractive or repulsive, depend on the problem under investigation.  We 

obtain the wavefunctionsfor the two-component spinor in terms of the hypergeometric function and 

the corresponding energy spectrum of the bound states . 
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The Bound-State Solutions of the Klein-Gordon Equation with a Scalar-Vector 

mixed Generalized Symmetric Woods-Saxon Potential Energy and the role of the 

differentiation parameter. 

Bekir Can L¦TF¦OĴLU 
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The bound state solutions of a Klein-Gordon particle in the presence of mixed scalar-

vector generalized symmetric Woods-Saxon potential are examined analytically within the 

framework of spin and pseudo-spin symmetries limit. We prove that a bound state energy 

spectrum exists only in the spin symmetric limit. Furthermore, we discuss how the 

constraints prohibit the confinement of a Klein-Gordon particle in the pseudo-spin 

symmetric limit.   The differentiation parameter is called as the difference of the 

magnitudes of vector and scalar potential energy. We finally investigate its role on the 

determination of the energy spectrum density. 
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Cerebral tumor identification from an MRI  image: Intelligent analysis 

Bouharati Saddek
1
, Bouharati Imene

1,2
, Babouche Farid

2
, Bouharati Khaoula

3
, 

Khenchouche Abdelhalim
3
 

1 
Laboratory of Intelligent Systems, UFAS Setif1 University, Setif, Algeria 

2
 Radiology Departments, Setif University Hospital, UFAS Setif1 University, Setif, Algeria 

3
Laboratory of Health and Environment, Faculty of Medicine, UFAS Setif1 University, Setif, AlgeriaE-

mail: Email: sbouharati@univ-setif.dz  

The radiological aspect of brain tumors is most often suggestive of the diagnosis. 

However, the radiological presentation can be very variable and sometimes misleading. 

Moreover, other pathologies, tumoral or otherwise, may have a similar radiological 

presentation and which are essentially abscesses or inflammatory lesions. The problem is 

posed in the interpretation of the magnetic resonance imaging (MRI). In this context, the 

nature of tissues, which have a non-homogeneous structure, without apparent regularity, 

whose scheduling varies according to whether it is healthy or not. Particularly statistical 

methods are used due to the random nature of the tissues. This is to extract the 

characteristic parameters that will make it possible to diagnose and the nature and gravity 

of the tumor. These models are structural models (adapted repetition of macrostructures), 

models by probabilistic laws (for the analysis of microstructures) and since it is difficult to 

delimit the boundary between the zones of regularity and non-regularity, sometimes we 

call upon to analysis techniques by treating the data as a multi-fractal signal (turbulence 

signal analysis techniques). In view of this complexity, an artificial intelligence technique 

is proposed in this analysis of the texture resulting from MRI imaging. A fuzzy inference 

system is established. As fuzzy logic deals with uncertainty, its application in this area is 

adequate. The proposed system consists of four input variables (Texture nature, age, 

gender, genetic factor) and an output variable that expresses the degree of tumor 

confirmation. A rule base is established from the recorded values encompassing all 

possible combinations. The established algorithm permits to introduce randomly values on 

input factors of the system to read predict the degree of cerebral tumor confirmation.  

 

Keywords. Tumor, Brain, MRI, fuzzy logic 
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This paper investigates the practical asymptotic stability of nonlinear impulsive 

systems. Stability theorem and converse stability theorem are established 

 by employing the  Lyapunov's second  method. These theorems are used to analyze the 

practical asymptotic stability of the solution of  perturbed impulsive systems and cascaded 

impulsive systems. 

 

Keyword(s): Stability, Practical asymptotic stability, Perturbed impulsive systems, Cascaded impulsive 

systems, Lyapunov's  Second  methods.  
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The transition from arithmetic to algebra is a distressing process. Problems with 

algebra and equations will be eliminated if this transition process, which is the basic 

step for solving equations and further processing, is fully achieved. The study focuses 

on examining student and teacher behaviors in the context of the theoretical framework 

of didactic situations. The purpose of this study is to try to present conceptual tools that 

a teacher can use, not how it should be taught. The study enrolled 25 students from 6th 

grade in a junior high school in istanbul. The activities prepared in the context of the 

didactic situations in the study, the reactions of the students presented to the students, 

the difficulties that the teachers will live in are discussed and the solution proposal is 

discussed. It has been discussed how the activities will be applied in the light of 

didactic situations theory with the teacher, but the teachers have not been given any 

guidelines yet, and more attention has been paid to the teacher in the guiding role of the 

student-student interaction. As a result of the research, the teacher who did not have 

any information about the didactic situations was consulted at the end of the lessons 

about their thoughts and the interactions of the students. At the end of the course, five 

students were interviewed and ideas about the course were taken. When all the data of 

the study were examined, the results were reported at the end of the interviews with the 

results that the courses could be productive in accordance with the theory of didactic 

situations and student attitudes would be positive. 

Keyword(s): Didactic Situation Theory, Algebra Transition, Mathematics Teaching 
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On the limit cycles of a class of generalized Li®nard type differential systems 
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We apply the averaging theory of first and second order for studying the limit cycles of generalized 

polynomial Li®nard systems of the form 

 
ὼ ώ ὰὼώ

ώ ὼ Ὢὼ Ὣὼώ Ὤὼώ
 

where ὰὼ ‐ὰὼ ‐ὰὼ,  Ὢὼ ‐Ὢὼ ‐Ὢὼ),  Ὣὼ ‐Ὣ ὼ ‐Ὣὼȟ   Ὤὼ
‐Ὤ ὼ ‐Ὤ ὼ )  , where ὰὼ has degree m and Ὢ ὼȟὫ ὼ ὥὲὨ Ὤὼ have degree n for each    

k=1,2 and ‐ is a small parameter. 

 
Keyword(s): Limit cycles, Li®nard systems, Averaging theory, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

67 
 

Existence and Uniqueness Results of Some Problems with Caputo-Fabrizio 

Fractional Derivative 

Brahim Tellab
1
, Kamel Haouam

2  

1
Mathematics Department, Ouargla University,Algeria. 

2
Mathematics and Informatics Department, Tebessa University, Algeria. 

E-mail(s):  brahimtel@yahoo.fr,  haouam@yahoo.fr. 

 

In this paper, we study the existence and uniqueness of some problems for 

fractional differential   equations using a new concept defined  by  Caputo-Fabrizio and  

applying classical fixed point  theorems. 
 

Keyword(s):  Caputo-Fabrizio fractional  derivative,  Fractional differential equation, Fixed point theorems. 
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In this study, we define an intersection space between weighted classical Lebesgue 

spaces and an amalgam space with two weight functions. We consider the basic properties 

of the space such as Banach algebra, translation invariant, Banach module, a generalized 

type of Segal algebra. Moreover, we investigate several inclusions on this intersection 

space. 

Keyword(s): Weighted Lebesgue spaces, Banach algebra, Inclusions. 
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In this study, we define an intersection space between weighted classical Lebesgue 

spaces and weighted variable exponent Sobolev spaces. Also, we consider some 

continuous and compact embeddings under some conditions. Moreover, we investigate 

several inclusions and comparisons with other defined weighted variable exponent 

Lebesgue spaces. 

 
Keyword(s): Compact embedding, Weighted variable exponent Sobolev spaces, Weighted Lebesgue spaces. 
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Multivalued differential equations known as set differential equations (SDEs) generated by 

multivalued differential inclusions have been introduced in a semi-linear metric 

space,consisting of all nonempty, compact, convex subsets of an initial finite or infinite 

dimensional space. The investigation of set differential equations as an independent subject 

has some   advantages. For example, when the set is a single valued mapping, it is easy to 

see that the Hukuhara derivative, and the integral utilized in formulating the (SDEs)  

reduce to the ordinary vector derivativeandthe integral. Therefore, themethod of lower and 

upper solutions coupled with the monotone iterative technique offers an effective and 

flexible mechanism to provide constructive existence results for nonlinear problems. we 

develop the monotone iterative technique with initial time difference for threefunctions in 

metricspaces. 
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In this paper, our aim is to establish a new result for the solutions to second order 

linear delay differential equations with constant coefficients and constant delay.We used 

two different real roots of the corresponding characteristic equation. So we obtained a new 

result on the behavior of the solutions. 

Keyword(s): Delaydifferentialequation, Characteristicequation, Roots,Asymptoticbehavior. 
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The purpose of this study is to investigate the stability behaviour of the solutions of 

the linear functional differential equation of neutral type. The asymptotic behavior of the 

solutions and the stability of the trivial solution are described by the use of an appropriate 

real root of an equation, which is in a sense the corresponding characteristic equation. 

Keyword(s): Asymptotic behavior, Functional differential equation, Neutral, Characteristic equation. 
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This study provides a weighted version of inverse Rayleigh distribution having 

two different weight functions. The certain statistical and reliability properties of this 

distribution are obtained. The estimating equations are given to obtain maximum 

likelihood estimates of individual parameters, and Fisher information matrix is derived 

for obtaining approximate confidence intervals of parameters. To illustrate the 

applicability of the proposed distribution against the inverse Rayleigh distribution, a 

real data set has been analyzed. 

 

Keyword(s): Weighted distribution, Shannonentropy, Fisher information matrix. 
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In this study the doubly-truncated exponentiated inverse Weibull distribution is 

introduced. The basic statistical and reliability properties of this distribution including 

the moments, moment generating function, survival and hazard rate functions are 

derived. The performances of the estimators of maximum likelihood, least square and 

weighted least square for unknown parameters are compared the by using the Monte-

Carlo simulation study. Finally, a real data example is presented to show the usability 

of the distribution. 

 

Keyword(s): Doubly-truncated distribution, Maximum likelihood, Monte-Carlo simulation. 
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Ortaokul Matematik ¥ĵretmenlerinin Matematik Derslerindeki Deĵerler Eĵitimine 

Yºnelik Gºr¿ĸlerinin Ķncelenmesi 
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Bilim ve teknolojideki geliĸmeler beraberinde bir­ok alanda olduĵu gibi eĵitimde 

de deĵiĸimi zorunlu hale getirmiĸtir. ¢¿nk¿ artēk eĵitimin amacē sadece ºĵrencilerin 

okullarda bilgi ve beceri sahibi olmalarē deĵil, aynē zamanda onlarē topluma faydalē 

bireyler olarak yetiĸmelerini saĵlamaktēr. Bu ama­ doĵrultusunda ºĵretim programlarē da 

g¿ncellenmiĸtir ve ºĵretim programlarēnda artēk belli bir disipline iliĸkin kazanēmlara yer 

verilmesinin yanēnda deĵerler eĵitimine de yer vurgu yapēlmēĸtēr.  Matematik dersi 

bakēmēndan ele alēndēĵēnda ilkokul ve ortaokul matematik ºĵretim programlarēnēn 2017 ve 

2018ôdeki g¿ncellenen ĸekillerinde matematik ºĵretiminin ama­larē arasēnda manevi ve 

k¿lt¿rel deĵerlere sahip bireylerin yetiĸtirilmesine yer verilmiĸ, deĵerler eĵitimin ºnemine 

ve kazandērēlmasē gereken deĵerlerin neler olduĵuna deĵinilmiĸtir. G¿ncellenen bu 

deĵiĸimle ilgili olarak ortaokul matematik ºĵretmenlerinin gºr¿ĸlerini almak, deĵerler 

eĵitiminin s¿rd¿r¿lebilirliĵi a­ēsēndan olduk­a ºnemlidir. Dolayēsēyla bu ­alēĸmanēn amacē 

ortaokul matematik ºĵretmenlerinin matematik derslerindeki deĵerler eĵitimine yºnelik 

gºr¿ĸlerinin incelenmesidir. Bu ama­la yapēlan ­alēĸmada nitel araĸtērma yºntemlerinden 

biri olan olgu bilim deseni kullanēlmēĸtēr. ¢alēĸmaya ama­lē ºrnekleme yoluyla se­ilen 10 

ortaokul matematik ºĵretmeni katēlmēĸtēr. Veri toplama aracē olarak 10 a­ēk-u­lu sorudan 

oluĸan anket kullanēlmēĸtēr. Verilerin analizi i­erik analizi ile analiz edilmiĸtir. Elde edilen 

bulgulara gºre ºĵretmenlerin deĵerler eĵitiminden haberdar olduklarē ancak bununla ilgili 

gerek hizmet i­i gerekse hizmet ºncesi bir eĵitim almadēklarē tespit edilmiĸtir. 

¥ĵretmenler, matematik derslerinde deĵerlere yer verirken sabēr, d¿r¿stl¿k gibi bazē 

deĵerlerin ºĵretilmesinde zorluk yaĸadēklarēnē belirtmiĸlerdir ve deĵerler eĵitimiyle ilgili 

ºĵretmenlerin bilgilendirilmesi gerektiĵini, ºĵretim programēnda kazanēmlara iliĸkin 

deĵerlerin daha detaylē olmasē gerektiĵini, sadece matematik derslerinde deĵil ayrēca bir 

ders olarak verilmesi gerektiĵini vurgulamēĸlardēr.  

Keywords: Deĵerler Eĵitimi, Matematik ¥ĵretimi, Ortaokul Matematik ¥ĵretmenleri  
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      This work investigates the propagation of nonlinear shear horizontal (SH) waves in 

a layer of finite depth overlying a rigid substratum. We assume that the layer consists 

of heterogeneous, isotropic, and incompresibble hyper elastic materials. If the materials 

are homogeneous, isotropic, and compresibble, see the work [1]. By using the method 

of multiple scales [2], we show that the self-modulation of nonlinear SH waves is 

governed by the nonlinear Schrºdinger (NLS) equation. Using known properties of 

NLS equation, we find that bright solitary SH waves can exist depending on the 

nonlinear constitution of the layer. Consequently, not only the effect of heterogeneity 

but also the effect of the nonlinearity on the deformation field is considered for these 

waves. 

 

Keyword(s): SH waves, Heterogeneous layer, Rigid substratum 
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 The finite element method is the most practical tool for the analysis of structures 

whatever the geometrical shape, applied loads and behavior. In addition, practice shows 

that engineers prefer to model their structures with the simplest finite elements. Also, in 

the numerical analysis, it is well known that according to the choice of the interpolation 

field, several models of finite elements can be used and with a good displacement 

pattern, convergence towards the correct value will be much faster than with a poor 

pattern, thus resulting in saving of the computing time. In this paper, the procedure of 

the development of finite elements based on the strain based approach (S.B.A) is 

described. Through some applications and validation tests; using some membrane 

elements,recently-developed, an excellent convergence can be obtained when the results 

are compared with those given by corresponding displacement-based elements.  

   Keyword(s): Elasticity Problems, Finite Element Method, Membrane Elements, Strain Based Approach., 

.  
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Numerical analysis of structures composed of plates with different geometrical 

shapes and openings becomes a very practical tool in engineering problems, whatever the 

applied loads, thickness and boundary conditions. The most method used is the finite 

element which is well known and with a good displacement field, the convergence towards 

the correct value will be much faster than with a poor one. In this paper, some applications 

and validation tests, using recently developed plate bending and solid finite elements based 

on the strain approach are presented. Ķn addition, a new developed sector plate bending 

element is applied to the analysis of thin circular plates with opening instead of using 

quadrilateral elements as approximation for curved surface. Good results have been 

observed when compared with those given by the corresponding displacement based 

elements. According to the results obtained, the efficiency and performance of the strain 

based finite elements in modeling plate bending is demonstrated. 

Keyword(s): Circular plate, Finite Element Method, Plate bending, Sector Element, Strain Based Approach. 
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Let P(z) be a polynomial of degree n, then according to a famousresult known as 

Bernstein's inequality on the derivative of apolynomial, we have 

|)(|max|)('|max
||1||

zPnzP
zz

¢
=

.   (1.1) 

The result is best possible and equality holds for thepolynomials having all its zeros at 

the origin. 

For polynomials having allits zeros in 1|| ¢z , then it was proved by Turanthat 
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With equality for those polynomials, which have all their zeros on |z|=1. 

As an extension of (1.2) Jainused the parameter b and proved that if P(z) is a 

polynomial of degree nhaving all its zeros in 1|| ¢z  then for any real or complex 

number b with 1|| ¢b , we have  
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In In this paper, we generalize the inequality (1.3). 

Precisely we prove that if P(z) is a polynomial of degree n having all its zeros inkz ¢|| , 

where 1¢k  then for any real or complex number b with 1|| ¢b , we have  
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The result is best possible and equality holds for thepolynomials nkzazP )()( += and 

0²b . 
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Let P(z) be a polynomial of degree n, then according to a famousresult known as 

Bernstein's inequality on the derivative of apolynomial, we have 

|)(|max|)('|max
||1||

zPnzP
zz

¢
=

.   (1.1) 

The result is best possible and equality holds for thepolynomials having all its zeros at 

the origin. 

For polynomials having no zeros in |z|<1, Erdos conjectured and later Lax proved that 

if P(z) does not vanish in|z|<1, then (1.1) can be replaced by 

|)(|max
2

|)('|max
1||1||

zP
n

zP
zz ==

¢ .  (1.2) 

With equality for those polynomials, which have all their zeros on |z|=1. 

As an extension of (1.2) Malik proved that if P(z) does not vanish in|z|<k, 1¢k  then 
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1
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n
zP
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¢ .  (1.3) 

Further, as a generalization of (1.3) Govil proved that forP(z) having no zeros in  |z|<k, 

1¢k  if |P'(z)| and |Q'(z)| becomes maximum at the same point on|z|=1, then, 
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In In this paper, we obtain a similar result for general polynomials and obtain a 

refinement of above inequality. 
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Groupoids were introduced by Brandtal so known as virtual groups. A group-like approach 

to the groupoid is a category C with objects set C0 and morphisms set C1 in which each 

morphism is invertible. These structures are useful in variety of mathematics. In a brief 

note, Brown introduced a geometric approach to double groupoids. Later, Majard 

generalised this concept for n-tuplegroups. In this work, following Brown, we investigate 

this situation for triple groupoids, diagramatically. 

 

Keyword(s): Category Theory, Matched pairs, Matched triples,  
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Crossed modules were initially  defined by Whitehead as an algebraic model for homotopy 

connected 2-types. Acoproductobject in thecategory of crossedmodulesover a group R is 

givenbyBrown, HigginsandSiviera.Inthisworkit is shown how toobtainfinitecoproducts in 

thecategory of 2-crossed R-modules. One of theimportantcategoricalconstructions is 

colimit. Weshowtheexistence of finitecolimits ofthecategory of 2-crossed R-modulesof 

algebras. Wegiveexplicitdescriptions of theinducedfunctoralong a morphism of crossed R-

moduleswhichareusedtobuiltthecoproduct of 2-crossed R-modules 

Keyword(s):2-Crossed Module, Category Theory, Crossed Module, coproduct 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:erdal.ulualan@dpu.edu.tr


 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

83 
 

Rationals on horocycles on the surface of the unit tangent bundle 

Emek Demirci Akarsu
 

Mathematics, Recep Tayyip Erdogan University, Turkey, 

E-mail(s):emek.akarsu@erdogan.edu.tr 

 
In this presentation, we focus on rational points on the closedhorocycles on the surface of 

the unit tangent bundle and study their equdistribution problem.We have already 

knownthat the long closed horocycles are equidistributed on the modularsurface and its 

tangent bundle. We investigate the distribution of rational points on such horocycles on the 

unit tangentbundle surface SL (2, Z) \SL (2, R). 
 

Keyword(s): Distribution, horocycle on the unit tangent bundle, Kloosterman sums  
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In this study, we investigate the distribution theorem of rational points on the 

closedhorocycles. Sarnak proved that the long closed horocycles are equidistributed on the 

modularsurface. We embed rational points on such horocyles on the modular surface and 

study their distribution problem. 

 
Keyword(s):Long closed horocycles, distribution, Kloosterman sums  
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By considering the functions ὪȟὫȡὥȟὦᴼᴙ with the properties: 

¶ (a) the functions Ὢ and Ὣ are continuous on ὥȟὦ, 

¶ (b)  the function Ὢ is decreasing on ὥȟὦ, 

¶ (c) Ὢὼ π, for all ὼɴ ὥȟὦ, 

one has that there exists a point ὧɴ ὥȟὦ such that  

᷿ὪὼὫὼὨὼ Ὢὥ᷿ὫὼὨὼ. 

We study the approaching of the point ὧ towards ὥ, when ὦ approaches ὥ, and 

some new results follows.   

 

Keyword(s): intermediate point, mean-value theorem, derivative. 
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In this study, we introduce a new generalization of the balancing numbers which 

we call bi-periodic Balancing numbers as 

 

ὦ
φὧὦ ὦ ȟ   ὭὪ ὲ Ὥί ὩὺὩὲ
φὨὦ ὦ ȟ   ὭὪ ὲ Ὥί έὨὨ

ểὲ ς 

 

withinitialconditionsὦ π, ὦ ρ. The classic balancing numbers is a special case of 

ὦ  withÃ Ä ρ. If we setÃ Ä Ë, for any positive number, we get the k-balancing 

numbers. We find the generating function for this sequence andproduce a Binetformula. 

 

Keyword(s): Balancing numbers, Generating functions, Binet formula 
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In this work, we study complexiton solutions to a (2+1)-dimensional Sawada.Kotera (SK) 

equation and a (3+1)-dimensional nonlinear evolution equation. The complexiton solutions 

are combinations of trigonometric function waves and exponential function waves. For this 

goal, the extended transformed rational function method is carried out which is based on 

the Hirota bilinear forms of the considered equations and provides a systematical and 

convenient tool for constructing the exact solutions of nonlinear evolution equations. This 

scheme unifies the well-known approaches such as the tanh function type methods, the 

homogeneous balance method, the exp-function method, the mapping method, and the F-

expansion type methods. 

 

Keywords: Extended transformed rational function method, Complexiton solutions, Hirota bilinear form, 

Symbolic computation. 
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In this work, we derive optical soliton solutions to perturbed nonlinear 

Schrºdinger's equation with spatio-temporal dispersion in (2 + 1)-dimensions by the 

extended Kudryashov method which takes full advantages of the Bernoulli and Riccati 

equations to construct optical soliton solutions. There are four types of nonlinear fibers 

studied in this paper. They are quadraticïcubic law, anti-cubic law, cubicïquinticïseptic 

law and triple-power law nonlinearity. With performing this algorithm, dark soliton, 

singular soliton and rational soliton are deduced. These solitons are important in optics. 

Besides, singular periodic solutions are revealed as a consequences of this approach and 

these are also listed. 

 

Keyword(s): Solitons, Perturbation, Extended Kudryashov's method 
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The existence of the solutions of a nonlinear fourth  order three point 

differential equation with integral boundary conditions is proved in this work by 

applying Schauder's  fixed point theorem and the upper and lower solution method on 

an infinite interval. An example is given to demonstrate of our result. 

 

Keyword(s): fourth order, three point, integral  boundary 
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Using suitable Lyapunovfunctionals, for global asymptotic stability of neural 

networks with varying delays some new sufficient conditions are given. The conditions 

obtained contains and improves some of the previous results in the references.  

 

Keyword(s): Global Asymptotic stability, Lyapunovfunctionals 
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In this study, we give sufficient conditions for the globalasymptotic stability of 

the equilibrium point of a certain integro-differential systems modeling neural 

networks with time-varying delays. Proper Lyapunovfunctionals and some analytic 

techniques are employed to derive the sufficient conditions under which the networks 

proposed are the global asymptotic stability. The results have shown to improve the 

previous global asymptotic stability results derived in the literature. 
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Crossed modules defined by Whitehead are algebraic models for topological2-types 

and quadratic modules were defined by Bauesas models for algebraic 2-types.As an 

alternative model, the notion of braided regular crossed modules of groupoids was 

introduced by Brown and Gilbert. In this work we will  give the relationships between 

braided crossed modules of algebras and some algebraic structures, for example simplicial 

algebras and reduced quadratic modules of algebras by using FŬɓ functions in the Moore 

complex of a simplicial algebra. 

Keyword(s):BraidedCrossedmodule,CategoryTheory, QuadraticModule, Simplical Algebra 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Erdal.ulualan@dpu.edu.tr


 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

93 
 

On Free Quadratic Modules of Lie Algebras 

Koray Yēlmaz
1
, Elis Soylu Yēlmaz

2
, Erdal Ulualan

3 

1,3
Mathematics, Dumlupēnar University, Turkey, 

2
Mathematics, Osmangazi University,,Turkey, 

E-mail(s):koray.yilmaz@dpu.edu.tr,Erdal.ulualan@dpu.edu.tr, elissoylu@gmail.com 

 

Crossed modules of  lie algebras was introduced by Kassel and Loday. Simplicial groups 

first studied by Kan have a well structured homotopy theory and they  model all homotopy 

types of connected spaces.In this work we give the notion of free quadratic module for Lie 

algebras and explore the connections between this structure and free simplicial Lie 

algebras in terms of hypercrossed complex pairings 

Keyword(s):CategoryTheory,LieAlgebra, QuadraticModule 
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We intoduce a bivariate operators of (p,q)-Balazs-Szabados operators and obtain 

the degree of approximation for these operators in terms of the partial moduli of 

continuity, the complete modulus of continuity and the Lipschitz class functions. Also, 

we construct the generalized Booleansum (GBS) operators of bivariate (p,q)-Balazs-

Szabados operators in terms of the mixed modulus of smoothness and the Lipschitz 

class of Bºgel continuous functions 

 

Keyword(s): Balazs-Szabadosoperators,(p,q)-calculus, rate of convergence 
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We introduce Kantorovich type q-Balazs-Szabados operators called q-BSK 

operators. We give weighted statistical approximation theorem and the rate of 

convergence of the q-BSK operators with the help of the weighted modulus of 

smoothness. Moreover, we investigate the local approximation results. Further, we give 

some comparisons associated the convergence of q-BSK operators. 

 

Keyword(s): Balazs-Szabadosoperators,q-calculus, rate of convergence,Peetreôs K-functional 
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In this work, by considering rewriting system procedure,we obtained complete 

rewriting systems of some types of amalgamated free product of groups. This complete 

rewriting system is important in respect to find normal forms of elements of given 

algebraic structure and thus have a solvable word problem. With the help of these complete 

rewriting systems,we attained normal form of elements of each group structures. At the last 

part  of the work, we investigated complete growth functions and calculated complete 

growth series of these groups by using complete rewriting systems of them. 

  

Keyword(s): Rewriting System, Normal Form, Complete Growth Series, Amalgamated Free Product 
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In this work, firstly, we give some information on decision problems, which is introduced 

by Max Dehn in 1911 and word problem, which is one of three decision problems[1]. 

Secondly, by considering crossed product construction from view of Combinatorial Group 

Theory, we give some derivations of this product, which is called two-sided crossed and 

iterated crossed product of groups. Then,by giving some conditions for these products to 

be a group, we obtain presentations for derivations of crossed product of cyclicgroups. 

Finally, by using these presentations, we find complete rewriting systems and thus obtain 

normal forms of elements which gives solvability of the word problem for these products 

[2,3,4]. 
  

Keyword(s): Word Problem, Rewriting System, Crossed Product 
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K-means clustering algorithm is widely used in various area such as machine 

learning, pattern recognition and image processing.In this algorithm, a given data 

withnobjects is partitionedinto Kdifferent clusters, whichare represented with 

thenearestcenters. New centers are computediteratively and each data isre-assigned to these 

centers untilit converges, in other words, until no change is made. Althoughthis approach is 

effective for clustering data, it sometimes can converge to a localoptimum instead of global 

optimum.In this clusteringmethod, importance of each data is the same in the computation 

of cluster centers.However, data points can represent varying densities in the real world 

data sets.Therefore, weighted K-means algorithms have been developed by considering 

weight values associated with datapoints. The main idea behind the weighted K-means 

algorithms is to give less weight to the variables that have been affected by significant 

noise.In this work, a comparative evaluation on weighted K-means approaches has been 

performed. It has been observed that weighted K-means clustering can provide efficient 

results in case of non-homogenous data by suppressing noise. Also, weighted K-means 

algorithm presents successful results on non-sphericalcases by transferring the non-

spherical space into a spherical space using appropriate weight values. However, weighted 

K-means methods are generally unable to find stable weight values. Although weighted K-

Means algorithms usefeatures, which are cluster-dependent, those features are usually 

treated as if they were a homogeneous feature space. 
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Deep learning has been applied in several areas such asimage processing, computer 

vision, data mining and vehicular networks.Training of deep learning networks is usually 

provided by stochastic gradient descent.The iterative optimization approach minimizes the 

given objective function using batch samples taken from data sets. Batch size has an important role 

in this optimization technique. Because, parallelization of stochastic gradient descent in deep 

learning is limited in case of small batch sizes and sequential iterations.To solve this problem, large 

batch sizes are used. However, increasing the batch size increases computational cost. Also, the 

performance of the deep learning based methods on test data sets decreases (in other words, 

loss/gap in generalization occurs) when large batch size is used. In this work, the reason for the 

poor generalization has been investigated with experiments. It has been observed from numerical 

results that there is a correlation between the performance of the generalization and the sharpness 

of minimizers generated from approaches with large batch size. Large batch sizes lead to converge 

to sharp minimizers of training functions while small batch sizeslead to converge flat minimizers 

because of the noise in gradient estimation. 
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Quaternions have great importance as they are used in quantum physics, applied 

mathematics, graph theory and differential equations. Subsequently many authors studied 

the extension and generalization of  the Fibonacci quaternion and investigated their 

properties. In this study, we consider bivariate Fibonacci quaternion polynomials and also 

bivariate Lucas quaternion polynomials which are defined by bivariate Fibonacci 

quaternion polynomials and bivariate Lucas quaternion polynomials. Generating function, 

Binetformulas, Catalanidentity, Cassiniôsidentity, dôOcagnesidentityareobtained. Moreover 

we deduce various kind of sums for these quaternion polynomials and also binom formulas 

includes bivariate Fibonacci quaternion polynomials and bivariate Lucas quaternion 

polynomials. 
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Approximation theory becomes a key instrument not only in classical 

approximation theory but also in other fields of mathematics such as differential 

equations, orthogonal polynomials and geometric design. Since Korovkin's famous 

theorem was first published in 1950, the issue of approximation by linear positive 

operators has become increasingly important area as part of approximation theory.  

In the past two decades, the applications of q-calculus in approximation theory 

have been studied extensively. Firstly, the Bernstein polynomials based on q-integers 

was done by Lupaĸ. As approximation of q-Bernstein polynomials studied by Lupaĸ is 

better than classical one under convenient choice of q, many authors introduced q-

generalization of many operators and examined several approximation properties. 

In this studywe define the two dimensional Chlodowskyvariant Bernstein 

Schurer operators based on (p,q)-integers. We examine approximation properties of our 

new operator by the help of Korovkin-type theorem. In addition, we present the local 

approximation properties and establish the rates of convergence by means of the 

modulus of continuity and the Lipschitz type maximal function. Also, we give a 

Voronovskaja type theorem for this operators. Another important aim of this study is to 

examine weighted approximation properties of our operators 

Keyword(s): Bernstein--Cholodowsky--Schurer operators, Voronovskaja type theorem, rate of convergence 
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The existence of the solutions of a nonlinear fourth order three point differential 

equation with integral boundary conditions is proved in this work by applying 

Schauder's  fixed point theorem and the upper and lower solution method on an infinite 

interval. An example is given to demonstrate of our result. 

 

Keyword(s): fourth order, three point, integral  boundary 
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An FK space whose topology is normable is called a BK space. The domain Xof an 

infinite matrix A in a sequence space X is defined by ἦ ὼ ὼ ᶰ‫ȡὃὼɴ
ἦwhich is a set of sequences.If 8 and 9 are subsets of ɤ, then 8ȟ9 denotes the class of all 

matrices ὃ that map 8into 9. It is known that if ὢ and ὣ are FK spaces, then each ὃᶰ
ὢȟὣ defines a continuous linear operator ὒȡὢᴼὣ with ὒὼ ὃὼ; if ὢ has AK then every 

linear operator ὒȡὢᴼὣ is given by a matrix ὃᶰ ὢȟὣ such that ὃὼ ὒὼ. 

The gamma function of a real number x  (except zero and the negative integers) is 

defined by an improper integral. The fractional difference operator for a positive fraction Ŭ 

have been defined in [1] as 

 

 
 

It is assumed that the series defined in (1.1) is convergent.  

In this study, we consider fractional operators, the sets of fractional difference 

sequences and their properties. We will establish some identities or estimates for the 

Hausdorff measure of noncompactness of certain operators on some fractional difference 

sequence spaces. We  conclude the study with some  results about the compact operators 

on fractional Banach sets. 

 

 

[1] P. Baliarsingh, S. Dutta, On the classes of fractional order of difference sequence 

spaces and matrix transformations, Appl. Math. Comput. 250, (2015), 665--674. 
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The purpose of this note is to studied the Legendrian submanifolds of an S-

space form. In particular, we studied the pseudo-parallelism (resp. Ricci generalized 

pseudo-parallelism) of a Legendrian submanifolds with flat normal bundle of an S-

space form. 
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The human vision system is to be able to perceive and identify objects that are 

in front of a person with all reality.Vision is the huge part of human being.Computer 

vision is to load the human vision system to the computer.So the computer will be able 

to identify the object when it sees an object.Most common computer vision examples 

are face recognition and object detection. 

In recent years robotic field has become an important research area.The robots 

started to behave like human beings.In this work, face detection and recognition 

algorithms will be applied to a robot. Main purpose of the work is the robot will 

recognize the faces from objects they see within a certain distance and recognize the 

owners of those faces. This will increase the interaction between human and robot. K-

means clustering algorithm will be used for finding faces within a certain distance. 

As a result of this work,the robot will recognize human when it sees a person 

within close distance. 
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Remote sensing is improving day by day parallel to the development of 

sensors.This development increase research about Hyperspectral image 

classification.Classification is labeling data to the specified classes. When the 

classification is over, the success of the classification that is called accuracy is 

measured.Hyperspectral data contains many features.The high number of features 

decrease classification performance.Thus dimension reduction algorithms are applied to 

data. 

In this paper, dimension reduction with using manifold learning techniques are 

represented.These manifold learning methods areLocally Linear Embedding(LLE), 

Isomap, Laplacian, Diffusion maps (DM), t-Distributed Stochastic Neighbor 

Embedding(t-SNE). 

Airborne Visible/Infrared Imaging Spectrometer(AVIRIS) Indian Pine data and 

'University of Pavia'data are used as datasets. 

In order to measure classification performance Support Vector Machines(SVM), 

k Nearest Neighbor(kNN) and TreeBaggerclassifiers are used. 

Datasets are embedded in 10, 20, 30, 40 dimensions respectively. Experiments 

show that applying dimension reduction to data, reduced classification time and 

improve classification performance. Before applying dimension reduction Indian Pine 

dataôs classification accuracy was %84.24 respect to SVM classifier. After applying 

dimension reduction methods For the Indian Pine data in 40 dimension DM algorithm 

gave %99.16 classification performance. 
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Taksonomisiône Uygunluk Yºn¿nden Ķncelenmesi 

Fatma Cumhur, Oylum ¢avdar, Semra Polat
  

Mathematics and Science Education, Muĸ Alparslan University, Turkey, 

E-mails:  f.cumhur@alparslan.edu.tr,  o.cavdar@alparslan.edu.tr, s.polat@alparslan.edu.tr 

 ¥ĵrenmeyi ºl­me ve baĸarēyē belirlemede sorular ºnemli birer ara­tēr.  Baĸarēyē 

etkili bir ĸekilde ºl­mek i­in ise, ºĵretim s¿recinde nitelikli ve amaca uygun sorular 

kullanmak gereklidir. Etkili sorular kullanmanēn yolu da, biliĸsel seviyenin b¿t¿n 

basamaklarēnēn dikkate alēnmasēyla ger­ekleĸmektedir. Taksonomi basamaklarēna gºre 

hazērlanan sorular, ºĵretmene eĵitimde kolaylēk saĵlamanēn yanēnda ºĵrencinin ¿st d¿zey 

becerilerini kuvvetlendirmekte aynē zamanda sorularēn yalnēzca bir ya da iki basamakla 

sēnērlanmasēnē ºnlemektedir. Ayrēca Ķlkºĵretim Kurumlarē Yºnetmenliĵi genel esaslarēnda; 

ºĵrencinin baĸarēsēnē belirlemek amacēyla hazērlanan ºl­me ara­larēnda sadece bilginin 

ºl­¿lmesinin deĵil, kavrama, kendini ifade edebilme, yorumlayabilme, uygulama, analiz, 

sentez ve deĵerlendirme d¿zeyinde edindikleri davranēĸlarēn da ºl­¿lmesinin gerekli 

olduĵu belirtilmektedir. Bu doĵrultuda, mevcut ­alēĸma Matematik ve Fen Bilimleri 

ºĵretmen adaylarēnēn Bloom taksonomisinin basamaklarēna uygun, soru hazērlama 

yeterliliklerinin incelenmesini ama­lamaktadēr. 

Araĸtērma ¥l­me ve Deĵerlendirme dersi kapsamēnda durum ­alēĸmasē niteliĵinde 

ger­ekleĸtirilmiĸtir. ¢alēĸmaya Muĸ Alparslan ¦niversitesi Ķlkºĵretim Matematik ve Fen 

Bilimleri bºl¿m¿ ºĵretmen adaylarēndan toplam 67 kiĸi katēlmēĸtēr. Uygulamada, ºĵretmen 

adaylarēndan 5., 6., 7. ve 8. sēnēf matematik ve fen bilimleri m¿fredatē doĵrultusunda konu 

sēnērlandērmasē olmaksēzēn Bloom taksonomisinin  her bir basamaĵēna uygun soru 

yazmalarē istenmiĸtir. Hazērlanan toplam 402 soru Bloom taksonomisine uygunluk 

yºn¿nden alanēnda uzman kiĸiler tarafēndan incelenmiĸtir. Basamaklarēn tanēmlarē, anahtar 

sºzc¿kleri ve bu basamaklara uygun farklē t¿rde soru ºrnekleri, ºĵretmen adaylarēnēn 

hazērladēklarē sorularēn Bloom taksonomisine uygunluklarē yºn¿nden g¿venilir bir bi­imde 

­ºz¿mlenmesine yardēmcē olmuĸtur. ¥ĵretmen adaylarēnēn her bir basamak i­in, doĵru bir 

ĸekilde yazdēklarē sorularēn frekansē alēnarak analizler ger­ekleĸmiĸtir.  

¢alēĸmadan elde edilen bulgular incelendiĵinde;  matematik ºĵretmen adaylarēnēn 

%95ôi bilgi, %73ô¿ kavrama, %54ô¿ uygulama, %24ô¿ analiz, %38ôi sentez ve %35ôi 

deĵerlendirme basamaklarēnda uygun sorular oluĸturabilirken, fen bilgisi ºĵretmen 

adaylarēnēn ise %90ôē bilgi, %87ôsi kavrama, %63ô¿ uygulama, %40ôē analiz, %67ôsi 

sentez ve %53ô¿ deĵerlendirme basamaklarēnda uygun ĸekilde sorular oluĸturabilmiĸlerdir. 

¥ĵretmen adaylarēnēn tamamēna yakēnēnēn bilgi basamaĵēnda soru oluĸturmada sorun 

yaĸamadēĵē buna karĸēn b¿y¿k ­oĵunluĵunun analiz basamaĵēna uygun soru 

oluĸturamadēĵē tespit edilmiĸtir. Branĸlara gºre bakēldēĵēnda ise, fen bilimleri ºĵretmen 

adaylarēnēn genel olarak kategorilere uygun soru yazma oranēnēn ilkºĵretim matematik 

ºĵretmen adaylarēna gºre daha fazla olduĵu gºr¿lm¿ĸt¿r. Bu farklēlēĵēn ortaya ­ēkmasēn 

da, matematik ve fen derslerinin yapēsal olarak farklēlēk gºstermesi ve fen konularēnēn 

doĵal yaĸamla iliĸkilendirilmesinin kolay olmasēnēn temel etken olabileceĵi 

d¿ĸ¿n¿lmektedir.  Ķleriki ­alēĸmalarda nedenleri belirlenerek ºĵretmen adaylarēnēn konu ile 

ilgili eksikliklerinin giderilmesine yºnelik ­alēĸmalar yapēlabilir. 
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¥ĵrencinin kavram hatasēna d¿ĸmesi ºĵretimde sēk rastlanan bir durum olmakla 

birlikte ºĵrencinin hatasēnēn farkēna varmamasē ve ºĵretmenin bunu fark etmemesi tercih 

edilmeyen bir durum olarak karĸēmēza ­ēkmaktadēr. ¥ĵretmenler ºĵrencilerin hataya 

d¿ĸebilecekleri durumlarē tahmin etme ve gerekli ºnlemleri alma ile matematik 

ºĵretiminde anlamlē bir ºĵrenme ger­ekleĸtirebilirler. ¥zellikle problem ­ºz¿mlerinde 

ºĵrencilerin yanlēĸ ­ºz¿m yapmalarēna imk©n vermeden problemi anlamlaĸtērma ve ºnemli 

noktalarē vurgulama yoluna gidebilirler. Bu ise ­oĵu kez ºĵretmenin pedagojik alan bilgisi 

ile iliĸkilendirilebilir.Dolayēsē ile ºĵretmen ºĵrencilerin kavramsal hatalarēnē ºnlemek ve 

ºĵrencilerde daha anlamlē bir ºĵrenme saĵlamak i­in bu hatalarēn farkēna varabilmeli ve 

pedagojik alan bilgileri kapsamēnda etkin ºĵretim yºntemlerini kullanabilmelidir. Bu 

­alēĸmanēn amacē ilkºĵretim matematik ºĵretmeni adaylarēnēn verilen bir problem 

karĸēsēnda ºĵrencilerde oluĸabilecek kavram yanēlgēlarēnē tahmin edebilme ve etkin 

ºĵretim yºntemlerini kullanabilme bilgilerinin incelenmesidir. 

¢alēĸmada nitel araĸtērma yºntemlerinden durum ­alēĸmasē deseni 

kullanēlmēĸtēr.Araĸtērmanēn ­alēĸma grubunu ilkºĵretim matematik ºĵretmeni adaylarēndan 

44 ºĵretmen adayē oluĸturmaktadēr. Verilerin toplanmasē, ºĵretmen adaylarēnēn olasē 

ºĵrenci hatalarēnē tahmin etme ve bu hatalara yºnelik ­ºz¿m ºnerilerini ortaya koyma 

amacē g¿den kar-zarar konusuyla ilgili bir problemin ºĵretmen adaylarēna yºneltilmesi ile 

ger­ekleĸtirilmiĸtir.¥ĵretmen adaylarēnēn bu probleme verdikleri cevaplarnitel analiz 

yºntemlerinden betimsel analiz tekniĵiyle analiz edilmiĸtir. Analiz sonucunda ºĵretmen 

adaylarēnēn ­oĵu verilen problem karĸēsēnda ºĵrencilerin d¿ĸebilecekleri kavram 

yanēlgēlarēnē tahmin edebilmesine karĸēn ­ok azē bu kavram yanēlgēlarēnē ºnlemeye yºnelik 

etkin ºĵretim yºntemlerini kullanabilmiĸtir. Bu durum ºĵretmen adaylarēnēn pedagojik 

alan bilgilerinin yeterince geliĸmemesi ve onlardaki deneyim eksikliĵi ile 

iliĸkilendirilebilir. ¥ĵretmen adaylarēna ºĵrencilerde oluĸabilecek kavram yanēlgēlarēnē 

araĸtērma ve tahmin etmenin yanē sēra, bu hatalarē giderebilecekleri ºĵretim yºntemlerinin 

ºĵretildiĵi ºĵrenme ortamlarēnēn saĵlanmasē ºnerilmektedir. 
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The investigation is carried outvia the use of the three-dimensional geometrical linear exact 

equations of the theory of elasticityin the framework of the piecewise-homogeneous body 

model, themethoddevelopedforthe problem relatedtothedetermination of the normal 

stressdistribution in thelocallycurveddouble-walledcarbonnanotubes (DWCNT)embedded 

in elastic matrix material is considered. TheDWCNT is modeled as concentrically-nested 

two circular locally curved hollow cylinders between which there is free space. It is 

assumed that on the inner surface of the outer tube (cylinder) and on the outer surface of 

the inner tube (cylinder) of the DWCNT full slipping conditions satisfy. In addition to this, 

it is assumed that the difference between the radial displacements of the adjacent surfaces 

of  the tubes resists with van der Waals forces. 

It is assumed that thicknesses and radii of tubes of the DWCNT are constants along the 

tubes. Under  this assumption, surface equations and the components of its normal are 

written. Expressions of the normal stresses are obtained from that. The boundary value 

problem is obtained by using strain-displacement relations, equilibrium equations with 

boundary conditions. Mentioned boundary value problem is solved by boundary form 

perturbation method and normal stresses are calculated. Effect of the various parameters on 

the normal stresses are investigated and interpreted. 

Keyword(s): Doublewalled carbon nanotube, local curving, normalstress 
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In this work, we consider higher-order wave equations with damping and source 

terms. Firstly, we will  prove decay of solutions. Later, we will  prove the blow up of 

solutions in finite time. This improves earlier results in the literature. 

 

Keyword(s): Decay, Nonexistence, Higher-orderWaveEquations 
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In this study, we consider nonlinear wave equations with degenerate 

Damping and source terms. We shall prove the blow up of solutions in finite time with 

positive initial energy. This improves earlier results in the literature. 

 

Keyword(s): Blow up, System of wave equation, Degenerate damping 
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Mathematics curriculum emphasizes the preparation of environments for the 

development of problem-solving skills by modeling students. The development of 

mathematical modeling depends on teachers and in the process of bringing these skills 

to the students, teachers have important duties. In addition to the studies on 

mathematical modeling and modeling competencies, teachersô self-efficacy beliefs 

about their modeling competencies seem to be an important subject that might affect 

their effectiveness in the classroom. In this context, the purpose of this study was to 

determine the pre-service elementary mathematics teachersô self-efficacy levels on 

their mathematical modeling competencies, and examine this self-efficacy levels in 

terms of gender and grade.  

In this study, descriptive survey method has been used. The research sample 

were composed of 206 pre-service teachers, being in the grades from between 1 - 4th, 

continuing their education in the Elementary Mathematics Teaching Program of a state 

university during the 2017- 2018 academic year. Data were collected using the ñSelf-

efficacy scale for mathematical modeling competenciesò developed by Koyuncu, 

Guzeller and Akyuz (2017). Statistical methods like mean, frequency and percentage 

had been used to define the pre-service elementary mathematics teachersô self-efficacy 

beliefs on their mathematical modeling competencies. Also, ANOVA and t-test were 

employed to analyze data. 

Results of the study revealed that pre-service elementary mathematics teachers 

have medium level of self-efficacy of mathematical modeling competencies. The 

results of the analyses indicate that as studentsô grade levels increase, their self-

efficacy of mathematical modeling competencies increase as well. Also, the results also 

showed that there is no significant difference between females and males with respect 

to their self-efficacy of mathematical modeling competencies. 

 

Keyword(s): Mathematical modeling, self-efficacy, pre-service teachers 
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Using DNA strings in computational problems started with the study of 

Adleman in 1994. He solved the Hamiltonian path problem, which is an NP-complete 

problem. Then, many researchers focus on associating DNA strings with mathematical 

structures. Especially, finding reversible DNA codes by using algebraic structures is an 

open problem for these studies. Reversible DNA codes have been studied over finite 

fields and various chain and non-chain ring structures. In this study, we extend a chain 

ring to a non-chain ring structure and obtain reversible DNA codes by using special 

sets. 

 

Keyword(s): Reversible DNA codes, Non-chain rings 
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Nonlinear evolution equations (NLEE) are the mathematical models of problems 

that arise many field of science [1]. In recent years, evolution equations have become an 

important field of study in applied mathematics [2]-[3]. This work relates multiple scale 

method which is known as a perturbation method for nonlinear evolution equations 

(NLEE). By this way, integrable nonlinear Schrºdinger (NLS) type equations has been 

derived from integrable high order Korteweg de Vries (KdV) type equation. 

 

Keyword(s): Perturbation Method, Multiple Scales Method, Nonlinear Evolution Equation. 
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1D-CA based bit error correcting binary codes (CA-ECC) were first proposed by 

Chowdhury et al. in [1]. This method recently has been generalized to error correcting 

codes over non binary fields by Koroglu at al. in[2]. It is also known that CA based error 

correcting codes have some advantages compared to the classical ones[3]. In this section, 

we present an application of CA based bit error correcting codes by applying reversible CA 

which fall into a CA family within termediate boundary condition. 

 

Keyword(s): Boundary Condition, Cellular Automata, Reversibility 
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1D-CA based bit error correcting binary codes (CA-ECC) were first proposed by 

Chowdhury et al. in [1]. Recently, Koroglu at al. in[2].  has generalized to error correcting 

codes over nonbinary fields. Error correcting codes have some advantages with CA 

Based[3].  We give an application of CA based bit error correcting codes by applying 

reversible CA which fall into a 3D-CA family with periodic boundary condition. We also 

compare the classical syndromede  coding with the one introduced in this work. 
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In this study,  we discussed some various categorical aspects of the inverseor,  

projective systems and inverse limits described in the full  subcategory ifPDitop  of 

ifDitop , whose objects are ditopological plain textures paces and morphisms are 

bicontinuous point functions satisfying a compatibility condition between those spaces. In 

this context,the category Inv ifPDitop consisting of the inverse systems established by the 

objects and morphisms of  ifPDitop , besides the inverse systems of mappings, described 

between inverse systems   is   introduced.   Following that some useful results are mainly 

obtained in a categorical ï functorial setting by constructing the isomorphism functors 

between the related categories  in  the textural  environment. 

 

Keyword(s): Texture, Ditopology, Inverse  Limit, Full  Subcategory, IsomorphismFunctor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

118 
 

Tauberian Theorems for  Iterations of Weighted Mean Summable Integrals 

Firat Ozsarac
1
, Ibrahim Canak

2  

1
Mathematics, KērēkkaleUniversity, Turkey, 

2
Mathematics, EgeUniversity, Turkey, 

E-mail(s):firatozsarac@kku.edu.tr, ibrahim.canak@ege.edu.tr 

 

    Let p be a positive weight function on A:=[1,Ð) which is integrable in 

Lebesgue's sense over every finite interval (1,x) for 1<x<Ð, in symbol: pLɴ_{loc}ĭ(A) 

such that P(x)=Úϛ̂ {x}p(t)dtÍ0 for each x>1, P(1)=0 and P(x)ŸÐ as xŸÐ. For a real-

valued function  fɴ L_{loc}ĭ(A), we set s(x):=Úϛ̂{x}f(t)dt and denote 

 

ů_{p}Ϙϊϙ(x):=s(x),ů_{p}^{(k)}(x):=(1/(P(x)))Úϛ̂ {x}ů_{p}^{(k-1)}(t)p(t)dt 

(x>1,k=1,2,...), 

 

provided that P(x)>0.    If 

 

 lim_{xŸÐ}ů_{p}^{(k)}(x)=L, 

 

we say that Úϛ̂ {Ð}f(x)dx is summable to L by the k-th iteration of weighted 

mean method determined by the function p(x), or for short, (N,p,k) integrable to a finite 

number L and we write s(x)ŸL(N,p,k). 

    It is well-known that the existence of the limit lim_{xŸÐ}s(x)=L implies 

that of lim_{xŸÐ}ů_{p}^{(k)}(x)=L. But the converse of this implication is not true 

in general. 

    In this work, we obtain some Tauberian theorems for the weighted mean 

method of integrals in order that the converse implication hold true. Our results extend 

and generalize some classical type Tauberian theorems given  forCes¨ro and 

logarithmic summability methods of integrals. 

 

Keyword(s): Tauberian theorems and conditions, Weighted mean method of integrals, Slowly decreasing 

sequences, Slowly oscillating sequences 
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In this paper, we presented an experimental result for a 6 dof manipulator arm, 

this last, based on the inverse geometric model and the kinematic model. This paper 

develops the kinematic models a 6 DOF robotic arm and analyzes its workspace. The 

aim of this work, to develop a graphical user interface based on geometric model, using 

for LABVIEW environment and combine with arduino mega and our prototype, all that 

to control the placement of end effector position and also to follow a predefined 

trajectory. 

Experimental results carried that using the developed cinematic model, for the 

end-effector can point to the desired coordinates within precision of Ñ0.2cm. 

 

Keyword(s): 6 Dof manipulator arm, GUI,developed cinematic model, geometric model. 
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In this presentation, a high dimensional quadrature formula via approximate 

approximation by using sparse grid with Gaussian kernel has been presented. We 

define multilevel version of this algorithm in order to overcome convergence problem. 

At the end the results of numerical examples for numerical integration for high 

dimensions have been presented. 

 

Keyword(s): Gaussian, Quasi interpolation, Numerical integration, High dimension. 
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This work is concerned with the existence of solutions for nonlinear boundary value 

problems of fractional differential equations. By using fixed point methods, we establish 

the existence of solutions on an infinite interval. Furthermore, an example is given to 

demonstrate our main result. 

 

Keyword(s): Fractional boundary value problem, fixed point theorem, existence results 
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The aim  of this study is to find the solution of initial boundary value problem for the one-

dimensional space-fractional diffusion equation which has various applications.  By using  newly-

defined inner product, the general solution of the boundary value problem is obtained. The space-

fractional derivatives are taken in the sense of  Caputo which is more suitable than Riemann-

Liouville sense. By using the separation of variables method to reduce the problem to two ODEs,  

one of them is  fractional ODE . The generalized solution is constructed in the form of a Fourier 

series with respect to the eigenfunctions of a certain eigenvalue problem.  
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Fractional two-dimensional Taylor series are studied. Then solutions of fractional 

partial differential equations (FPDE) in two independent variables are approximated by a 

partial sum of a fractional two-dimensional Taylor series. Illustrative numerical examples 

are given to demonstrate the validity and applicability of the present method. 

 

Keyword(s): Caputo fractional derivative, fractional partial differential equation, distance in a metric space 
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This work is concerned with the existence of solutions for nonlinear boundary value 

problems of fractional differential equations. By using fixed point methods, we establish 

the existence of solutions on an infinite interval. Furthermore, an example is given to 

demonstrate our main result. 

 

Keyword(s): Fractional boundary value problem, fixed point theorem, existence results 
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In this paper, we consider static three-dimensional model of plate with variable 

thickness, which may vanish on a part of the lateral boundary, consisting of several 

inhomogeneous anisotropic thermoelastic piezoelectric layers with regard to magnetic 

field [1]. On the basis of variational formulation we investigate the corresponding 

boundary value problem with mixed boundary conditions, when along certain parts of 

the lateral boundary mechanical displacement vector, temperature, electric and 

magnetic potentials vanish, while on the remaining parts of the boundary components 

of electric displacement, magnetic induction and heat flux vectors along the outward 

normal vector of the boundary are given, and on the interface surfaces between layers 

the rigid contact conditions are fulfilled, i.e. mechanical displacement and stress 

vectors, temperature, electric and magnetic potentials, and normal components of the 

heat flux, electric displacement and magnetic induction are continuous. 

 In order to construct two-dimensional models of the multilayer thermoelastic 

piezoelectric plate we use generalization and extension of dimensional reduction 

method suggested by I. Vekua[2] in the classical theory of elasticity for homogeneous 

isotropic plates with variable thickness. Applying variational approach we obtain a 

hierarchy of static two-dimensional models and investigate the existence and 

uniqueness of the corresponding boundary value problems in suitable weighted Sobolev 

spaces. Moreover, we prove that the sequence of vector-functions of three variables 

restored from the solutions of the two-dimensional problems converges to the solution 

of the original three-dimensional problem in the corresponding spaces and under 

additional conditions we obtain estimate of the rate of convergence. 

 

Keyword(s): Thermo-electro-magneto-elasticity, Multilayer plates, Hierarchical two-dimensional models, 
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In the real world, most of times exact solution can not be found for the problems, so 

the real world problems can be solved approximately. Molodtsov introduced a new method 

that overcome uncertainties in the real world problem by approximating initial universe in 

1999. Inrecentyears, thesoft set theory has beendevelopedincreasingly, such as 

softtopology, orderings on soft set wereintroduced.Forinstance, Babitha and Sunil gave 

definition of the soft set relation. By using soft set relations, directed soft set, way below 

soft set relation, auxiliary soft set relation were defined. In this study, 

byusingwaybelowsoft set relation, we define compact (isolated) soft element andalgebraic 

domain. Alsoweobtainsomeresults.  

Keyword(s): Soft set, Soft set relation, Way-below soft set relation, Algebraic soft domain 
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Soft Set theory was introduced by Molodtsov in 1999 to deal with uncertainties in 

the economics, engineering, environmental and related scientific areas which need of 

certain mathematical solutions but classical mathematical tools are inadequate to satisfy 

their needs related to the uncertainties derived from complicated problems. Moreover there 

are increasingly many studies about the soft set theory. Babitha and Sunil gave soft set 

relations. By using soft set relations, directed soft set, soft Scott topology and meet 

continuous soft set were defined. In this study, alternative definition for meet continuous 

soft set is given by using soft Scott topology. Also we showed that these two definitions 

are equivalent. Furthermore some results about meet continuous soft set and soft Scott 

topology are proved.  

Keyword(s): Soft set, Soft set relation, Meet continuous soft set, Soft topology, Soft Scott topology 
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    In this paper, some new characterizations of translation surfaces in Lorentzian 

3-dimensional Heisenberg group are studied. 

Keyword(s): Heisenberg group, Lorentz metric, translation surface. 
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In this paper, some new properties of  A-net surfaces and parallel surfaces of A-

net surfaces in Riemannian three dimensional Heisenberg group are obtained.  

 

Keyword(s): Heisenberg group, parallel surface, A-net surface. 
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ɚ-Symmetriesand First Integrals of an Easter Island Population Model 
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The purpose of this work is to investigate ɚ-symmetries and first integrals of 

Easter Island population model that was developed by Basener and Rose in [5]. ɚ-

symmetry approach is very feasible to reduce ordinary differential equations and it acts 

a significant role to investigate their first integrals, integrating factors and analytical 

solutions. ɚ-symmetries of any second order ordinary differential equation can be 

derived by utilizing its Lie symmetries. Based on this relationship, some applications 

are presented for Easter Island population model in this study. 

 

Keywords: ɚ-symmetries, Lie symmetries, Easter Island population, first integrals 
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In this paper, we introduce Voronovskaja-type and Gr¿ss-Voronovskaja- 

type theorems in quantitative mean with the help of  the usual modulus of continuity 

for bivariate Stancu operators which are different from tensor product setting. 

 

Keyword(s): Bivariate Stancu operators, quantitative Voronovskaja-type theorem, quantitative Gr¿ss-

Voronovskaja-type theorem 
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In this study we characterize the class of infinite matrices ὔ ȟὢ  and the sub-

class of compact operators ὑ ὔ ȟὢ , where ὢ is one of the spaces ὧȟὧȟὰÐ and 

ὔ ȟὯ ρȟ is the set of series summable by the absolute Nºrlund method which has 

been recently studied by Hazar and Sarēgºl [On absolute Nºrlund spaces and matrix operators, 

Acta Math. Sin. (Engl. Ser.), 34 (5), 812-826, (2018)].  

 

Keyword(s): Sequence spaces, Matrix transformations, Compact operators 
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By ὢȟὣ  we denote the set of all sequences ‐ ‐  such that Вὥ‐  is 

summable ὣ whenever Вὥ  is summable ὢ, where ὢ and ὣ are two summability 

methods. In this study, we characterize the sets ȿὅȟρȿȟȿὔȟὴȿ  and 

ȿὔȟὴȿȟȿὅȟρȿ  for Ὧ ρ and arbitrary positive sequences ὴ . Thus, some well 

known results are also extended.  

 

Keyword(s): Summability Factors, Absolute Ces¨ro summability, Absolute weighted summability, 
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For any integer ὲ π, the Gaussian Fibonacci numbers  ὋὊ are defined by ὋὊ

ὭȟὋὊ ρ and ὋὊ ὋὊ ὋὊ Ȣ The  ὲ  Gaussian Fibonacci number is given by 

the equality ὋὊ Ὂ ὭὊ  ,where Ὥ is the imaginary unit which satisfies Ὥ ρ. 

Now, we call the definition of  Lambert seriesВ ὥÐ . We speak of the Lambert 

series and generalized Lambert series respectively,ὒὼ ВÐ ȿὼȿ ρ, 

ὒὥȟὼ
ὥϽὼ

ρ ὥϽὼ

Ð

ȿὼȿ ρȟȿὥὼȿ ρȢ 

In this study, we consider infinite sumsВÐ , ВÐ , and  ВÐ derived from 

the reciprocals of the Gaussian Fibonacci numbers. New expressions of this sums are 

obtained  in terms of  Lambert series.  

Keyword(s): Gaussian Fibonacci Number, Reciprocal Sum, Lambert Series. 
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In this study, we deal with nonlinear bivariate  άά  singular integral operators 

which are the generalizations of m-singular linear integral operators introduced by famous 

mathematician R. G. Mamedov in the year 1963 to nonlinear case. We start by giving some 

fundamental definitions. Then, we give a theorem concerning the conditions under which 

the indicated operators are well-defined in the space of Lebesgue integrable functions. 

Later on, we give pointwise and Fatou type approximation theorems. Finally, we establish 

the rates of convergences. 

 

Keyword(s): bivariate άά  singular integral operators, pointwise convergence, generalized Lebesgue 

point. 
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In the present study, we will prove the Fatou type pointwise convergence of the 

nonlinear convolution type singular integral operators involving summation in the 

following form: 

 

                                            Ɋ ὪȠὼ В ᷿Ὢ ὸὌȟ ὸ ὼὨὸÐ ȟ    ‗ɴ ȿ,  

 

where ȿ is an index set consisting of non-negative real numbers with accumulation point 

‗ at a Õ- generalized Lebesgue point of Ὢᶰὒ ὥȟὦ .  Here, ὥȟὦ   is an arbitrary 

bounded interval in real line.  Also,  Ὢ  denotes m-th power of the function Ὢᶰὒ

ὥȟὦ   (or Ὢɴ ὒ ᴙ ) and for άᶰᴓ a family  Ὄȟ ȿɴ
 consisting of the globally 

integrable functions Ὄȟ ὼȟὸȡᴙ ᴙᴼᴙϚϕ for each ‗ɴ ȿ. 

 

Keyword(s): Singular integral operators, pointwise convergence, Õ- generalized Lebesgue point 
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In this paper I have studied the concept of fuzzy topological space generated by 

a fuzzy relation as an extension of the corresponding concepts in [1], [2] and [3] 

respectively, for the crisp case. Then several related results have been shown. I have 

given some information about separation axioms in this fuzzy topology that some 

specific problems related to compactness can be found out in the future works. 

 

Keywords:Fuzzy set, Fuzzy relation, Fuzzy topological space. 
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A common supercategory of topological spaces and metric spaces is defined as 

approach space by Lowen [1] in 1989. Sober approach space is introduced in [2] as the 

equivalent of sober topological space in metric texture. After that, sober metric 

approach space is defined in [3]. In the works of Smyth [4,5], smyth completeness 

introduced in 1994. The aim of this work is research to provide a relation between 

smyth complete metric space and sober metric approach space by findings in [3]. 

 

Keywords: Metric space, Sober, Approach space, Metric approach space, Sober approach space. 
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In this paper, a numerical collocation method is developed for high-order linear 

Volterra integro-differential equations (VIDEs). An algorithm based on the use of 

Taylor polynomials is developed for the numerical solution of high-order linear VIDEs. 

It is shown that this algorithm is convergent. Numerical results are presented to prove 

the effectiveness of the presented algorithm.. 

 
Keyword(s):  High-order linear Volterra integro-differential equations, Collocation method, Taylor 

polynomials. 
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The main purpose of this work is to provide a new direct numerical method for 

high-order delay differential equations (DDEs). An algorithm based on the use of 

Taylor polynomials is developed for the numerical solution of high-order DDEs. It is 

shown that this algorithm is convergent. Numerical results are presented to prove the 

effectiveness of the presented algorithm. The main advantages of this collocation 

method are: This method is direct and the approximate solution is given by using 

explicit formulas, this method has a convergence order, moreover; there is no algebraic 

system needed to be solved, which makes the proposed algorithm very effective and 

easy to implement. 
 

 

Keyword(s):  High-order delay differential equations, Collocation method, Taylor polynomials. 
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The concept of weighted statistical convergence was introduced in [4].  The 

weighted statistical convergence is a non-trivial extension of statistical convergence 

since it reduces  to statistical convergence for ί ρ for all ὯᶰᴓȢ Theweighted ‌‍-

statistical convergence of order ‎ is considered in [3] which is not an extension of ‌‍-

statistical convergence of order ‎ in the above sense. In this paper we introduced a 

different definition for weighted ‌‍-statistical convergence of order ‎, which is a non-

trivial extension of ‌‍-statistical convergence of order ‎Ȣ  Our definition has the 

advantagethat for ί ρ for all Ὧᶰᴓȟ it reduces to‌‍-statistical convergence of order 

‎. Also we use this advantage to introduced concepts of weighted lacunary statistical 

convergence of order ‎ȟand  weightedl statistical convergence of order ‎ in a natural 

way.  

Moreover we introducedweighted  ‌‍-equistatistical convergence of order ‎,  

weighted  ‌‍-statistical uniform convergence of order ‎ and proved related Korovkin 

type approximation theorems. 

 

Keyword(s): Statistical convergence, Weighted Statistical convergence, ‌‍-equistatistical convergence, 
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Affine periodicity is generalization of conventional periodicity notion and it is a 

symmetry property for classes of functions. This study concerns with the existence of 

(Q,T)-affine periodic solutions of discrete dynamical systems. Sufficient conditions for 

the main results are proposed due to discrete exponential dichotomy and fixed point 

theory. Obtained results are also implemented to some economic and biological 

models. In particular cases, our results cover some existing results in literature for 

periodic, anti-periodic or quasi-periodic solutions of difference equations. 

 

Keywords: Affine periodic, exponential dichotomy, Schauder, fixed point 
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The theory of the set valued maps is one of the new chapters of the contemporary 

mathematics. In general in classical definition of the functions it is required that the image 

of the given point is unique. But in the definition of the set valued maps this property is not 

necessary and it is accepted that the image of the given point is a subset of the appropriate 

space. For the first time the elements of the set valued analysis have been appeared in the 

problems studied in control theory, game theory, mathematical economics and etc. For 

example the mixed Nash equilibrium strategy in the finite nonzero sum game is a fixed 

point of the appropriate set valued map. Contemporary set valued analysis now studies 

both the generalizations of the problems of classical analysis and the problems which arise 

only in framework of the set valued analysis such as the existence of selectors, 

parametrization and representation of the set valued maps and so on. Note that one of the 

important applications of the set valued maps is the theory of differential inclusions. It is 

known that the set valued analogues of continuous linear operators are set valued maps the 

graph of which are conesorvector subspaces. These kinds of set valued maps are called 

processesor linear processes respectively. In this work the structure of the positive linear 

set valued maps defined on the coneare investigated. Note that the positive linear set 

valued map is a map which satisfy additivity and positive homogeneity conditions. There 

presentation of the positive linear set valued maps is established and Lipschitz continuity 

of these maps is proved. The estimations of upper and lower norms of the positive linear 

set valued maps are obtained. 

Keywords: Set valued map, Representation, Continuity 
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In this work, some metric and coloring properties of generalized Fibonacci 

graphs and their Cartesian product graphs of degree k are considered. Metric 

properties, including planarity, diameter, radius, center, distance center, Wiener index, 

etc. are studied. Moreover, chromatic number, chromatic index and the incidence 

chromatic numberof these graphsare calculated. 

 

Keywords: Generalized Fibonacci graphs, Cartesian product of graphs, Graph Theory 
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Crossed product construction appears in different areas of algebra such as C*-algebras, Lie 

algebras and group theory. This product has also many applications in other fields of 

mathematics like group representation theory and topology. 

Here, by considering crossed product construction from view of Combinatorial Group 

Theory, we investigate the interplay between crossed product of groups and the graph-

theoretic properties of this product in terms of its relations. Firstly, we define a new graph 

based on the crossed product of finite cyclic groups,  and then discuss some graph 

properties on this new graph, namely diameter, maximum and minimum degrees, girth, 

degree sequence, domination number, chromatic number and clique number. Since graph 

theoretical studies (including such above graph parameters) consist of some fixed point 

techniques, they have been applied in fields such as chemistry and engineering, game 

theory and physics. 

 

 

Keyword(s): Group Presentation, Graph Theory, Crossed Product 
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      In this paper we will solve equations systems such that n = 1, ..., 4 to find the weight 

functions w such that the Bernstein polynomials are orthonormed with respect to the 

weighted scalar product. 

     On the other hand, for finding the dual bases of the Bernstein polynomials, we will sove 

another equations systems for n = 1,2. 

Keywords ðBernstein polynomials, weight functions, equations systems. 
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Parametric Generalization of Baskakov Kantorovich-type Operators 
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In this study, we construct a non-negative real parametric generalization of the 

Baskakov Kantorovich-type operators. Firstly, we obtain the uniform convergence of  

new operators  over unbounded intervals. Then, we establish a Voronovskaja-type 

theorem.  In addition, we obtain the rate of convergence in terms of the weighted 

modulus of continuity. 

 

Keyword(s): Baskakov operator, modulus of continuity,  weighted  approximation, Voronovskaja-type 

theorem 
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Nonexistence of Solutions for a damped Klein-Gordon Equation with Arbitrary 

Positive Energy 
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In this work, we are concerned with a Klein-Gordon equation with damping 

term, exponential sourceterm and high initial energy. By using a differential inequality 

and imposing some conditions on initial data we prove the nonexistence (blow up) of 

solutions in finite time. 

 

Keyword(s): Blow up, Exponential source term, High initial energy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

149 
 

The use of textbook in teaching practices: Case of mathematical proof teaching 
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Our study falls within the general theoretical frameworkof the dual didactic and ergonomic 

approach developed by Aline Robert and Janine Rogalski (2002). It aims to identify the 

representations of Tunisian teachersabout the official mathematics textbook and their didactic 

choices relative to its use in the development of a lesson or during its concretization in class, 

particularly in the case of teaching mathematical proof.  

In order to be able to bring replies to our questions, we adopted a methodology of research held in 

two times:  

- In a first time, we have developped a global study focused on ñspeech on the practicesò whose 

objective is to inform us on teacher representations and some of their choices relatively to the use 

of the textbook.  

- In a second time, we have conducted a local study: it concerns the effective teaching practices 

based on the observation of a sequence presenting a mathematical proof. 

Keyword(s): Teaching practices, Textbook, Mathematical proof. 
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Decay and blow up of solutions for  hyperbolic type equations 
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In this talk, we consider the decay, and blow up of solutions for a hyperbolic type 

equation. We proved the decay estimates of the energy function by using Nakao's 

inequality. Later, we proved the blow up of solutions for the hyperbolic equation with 

positive and negative initial energy. 

 

Keyword(s): Decay, Blow up, Hyperbolic equation 
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Global Nonexistence of  Solutions for a Extensible Beam Equation with  Positive and 

Non-positive Initial  Energy 
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In this talk, we consider the Extensible beam equation associated with initial and 

Dirichlet boundary condition. We prove that the global non-existence of solutions with 

positive and non-positive initial energy. 

 

Keyword(s): Global nonexistence, Beam equation,  Initial energy 
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Pauli Oscillator in a Noncommutative Space 

Mebarek Heddar , Mustafa Moumni,  Mokhtar Falek 

In this work we study the Pauli oscillator in a noncommutative space, we 

investigate the energy eigenvalues for a non-relativistic charged particle of spin half 

moving under the action of a constant magnetic field and a oscillator potential in a 

noncommutative space, where we have fond a critical value of a parameterof deformationɗ 

and a critical value of magnetic field ȸ, this values counteract the normal Zeeman effect 

and the unnormal Zeeman effect  by the effect of the noncommutative space. The thermal 

properties of the system are also treated    

Keyword(s): Noncommutative space,Pauli equation,Harmonic Oscillator. 
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Recent Developments on Approximation by Spline Functions 
Hossein Behforooz 
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E-mail: hbehforooz@utica.edu 

 

For the first time in the history of the study of spline function, I have introduced few brand 

new types of spline functions and I have called them Integro Splines and Differentio 

Splines. In the traditional and conventional methods, to construct spline functions, we 

usually use the function values at the knots with some end-conditions in terms of known 

derivative values at the end points or the end-conditions in terms of derivatives and 

function values.  In these new methods we assume that the function values are not 

available but we are given the first or second derivative values of the function at the knots 

or the integral values of the function on   subintervals.  By using the given derivative 

values at the knots, we will discuss on the construction of the Differentio Spline Functions 

and by using the given integral values we will introduce a series of Integro Spline 

Functions. Interestingly, in the recent years, we witness many different applications of 

these integro splines in different fields and different disciplines, such as numerical 

analysis, mathematical statistics, chaos and fractals, fuzzy data analysis, environmental 

science, mechanics, electricity, climatology, oceanography, signal processing, network 

traffic, control theory or robotics.  In this short lecture, we do not have enough time for a 

long lecture with all details and this talk will be an introduction level lecture but definitely 

useful.  For comparison, some numerical examples will be presented to illustrate the 

accuracy of these new spline functions together with the theorems on the order of 

convergence. A long list of references will be presented at the end of the lecture.  

 
Keywords:  Differentio Splines, Integro Splines, End conditions. 
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On Pointwise Approximation  Properties of Certain Nonlinear Bernstein Operators 
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The present work concerns with the nonlinear Bernstein type operators ὔὄὪ, 

acting on bounded functions, where the kernel function of the operators satisfy some 

suitable assumptions. In particular, some pointwise convergence results for these type 

operators are obtained at a generalized Lebesgue point of  the function Ὢ. 

 

Keywords: Nonlinear Bernstein Operators, Pointwise Convergence, Generalized Lebesgue Point 
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An  Eigenvalue Problem with Fuzzy Number Coefficient Boundary Condition  

H¿lya G¿ltekin ¢itil
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1
Mathematics, Giresun University, Turkey, 

E-mail:  hulya.citil@giresun.edu.tr  

 

In this paper is studied an eigenvalue problem with fuzzy number coefficient 

boundary condition. Fuzzy eigenvalues and fuzzy eigenfunctions of the worked problem 

are found.   

Keywords: Fuzzy boundary value problem, Fuzzy eigenvalue, Fuzzy eigenfunction.  
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Fuzzy Eigenvalue Problems  
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E-mail:  hulya.citil@giresun.edu.tr  

 

In this paper is studied the solutions of fuzzy eigenvalue problems with constant 

number coefficients boundary conditions. Several examples are solved.  

Keywords: Fuzzy boundary value problem, Sturm-Liouville theory, Eigenvalue. 
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An Induced Isometry on a Total Space of a Vector Bundle 

Hulya Kadioglu
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1
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E-mail:kadiogluhulya@gmail.com 

 

Let (E, ˊ, M) be a vector bundle. There exists a specific Riemannian metric onE 

which is induced from a given Riemannian metric g on M. In this study, we use this 

special metric and define an isometry on the total space of the vector bundle E.Using 

this relation, we define a principal bundle based on E with the structure group where 

ὋṖὍὉ is an imbedded Lie subgroup of the full isometry group of E. 

 

Keyword(s): Fiber bundles, Isometry Group, Vector Bundles,Principal Bundles. 
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An Algorithm  for  Classifying Nilsoliton Metrics with  Singular Gram Matrix  

Hulya Kadioglu
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E-mail:hkadio@yildiz.edu.tr 

 

In this work, we introduce an algorithmic approach in classifying nilpotent Lie 

algebras endowed with soliton metrics. This paper is a continuation of our paper in 

Journal of Symbolic Computation 50 (2013), 350 ï 373. In our previous paper, we 

classified nilsoliton metric Lie algebras with nonsingular Gram matrix. In this paper, 

we consider same type of metric with singular Gram matrix. We prove some theorems 

in pruning the classifications. Using these, we develop a computational procedure.  

 

Keyword(s): Nilsoliton Metrics, Nilpotent Lie algebras, Simple Derivation 
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In this study wavelet transform is used to remove thehigh and low frequency 

artefact on ECG. Afterwards, Support Vector Machine and Naive Bayes algorithms are 

applied separately. According to the study conductedon MIT-BIH arrhythmia database, 

SVM algorithm runs slower than Naive Bayes; however, results for SVM are much 

better for QRS detection.  

 

Keyword(s): ECG, Machine Learning, Support Vector Machine, Naive Bayes, Wavelet Transform. 
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The purpose of the present study is to investigate the influence of the mutual 

impedance-loaded grooves on the TEM wave radiation using the Wiener-Hopf 

technique. Direct Fourier transform is applied and the reflection and transmission 

coefficients are obtained in terms of infinite number of unknown coefficients. The 

effect of groove size and the surface impedances on radiation characteristics are 

discussed. 

 

Keyword(s): Wiener-Hopf technique, Fourier transform 
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In this talk, we are concerned with impulsive Schrºdinger operator on the semi 

axis. Unlike the classical methods, we determine a transfer matrix to investigate the 

eigenvalues and spectral singularities. Then we present finiteness of eigenvalues and 

spectral singularities with finite multiplicities of the mentioned operator under some 

certain conditions.  

 

Keyword(s): Impulsive operators, Scattering function, Spectral singularities, 
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It is the purpose of this talk to make a study of the solutions of the finite system 

of following ὲ differential equations  

ώ ὼ ή ὼ ώ ὼ ‗ύ ὼ

Ȧ

ώ ὼ ȟ    ὼᶰὥȟὦ ȟ 

whereὥȟὦ ȟὶ ρȟςȟȣȟὲ, denotesὲ semi open intervals in which ὥ is the regular ὦ 

is the singular point, also ή is a complex valued function such that ή ή Ὥή  and 

ύ  is a real valued function onὥȟὦ .  

The main idea of the study is to extend the Weyl-Titchmarsh limit point, limit circle 

theory to the multiparameter case. At first, we construct Weyl theory for the single 

singular multiparameter differential equation. Then using the obtained results for the 

single equation with several parameters, we investigate the number of the products of 

the squarely integrable solutions of the singular several equations with complex 

coefficients and several parameters. 

 

Keyword(s): Multiparameter eigenvalue problem, Weyl theory, Tensor product, 
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 To better understand the nickel-iron electrodeposition process, we are interested 

in the one-dimensional model. This model addresses dissociation, diffusion, 

electomigration, convection and deposition of multiple ion species. We study the global 

existence of solutions that are here different ion concentrations in the mixture as well as 

the electric potential. The classic techniques, based on the C
Ŭ
 estimations, to prove the 

existence and the positivity of solutions fall in defect and news techniques must be 

developed. We present them here and we obtain global existence and positivity of classical 

solution for our model in the quadratic case, without any restriction of growth on the non 

linear terms. 

 

Keyword(s):Poisson--Nernst--Planck equations, electrochemical systems, Bulter-Volmer reaction kinetics. 
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 The goal of this paper is to study existence or nonexistence of global weak 

solutions for some quasilinear parabolic systems with initial data measuresand critical 

growth nonlinearity with respect to the gradient. Various necessary conditions are obtained 

on the data for existence. 

 

Keyword(s): Quasilinear parabolic system, Global weak solution, Initial data measures. 
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A mathematical model for the motion of a humanoid robot head model is 

derived to simulate the realistic human motion. This model concerns with turning the 

head and eyes of the humanoid robot head from any initial sight orientation towards a 

certain final sight orientation. As eyes move much faster than head, then the objective 

function of this model is to minimize the eyes angle difference from their zero position. 

This model is basically derived as inverse kinematics problem solution for head and 

eyes of the humanoid robot and motion of eyes and head is smoothed with higher order 

polynomials to achieve smooth and realistic motion. 

 

Keyword(s): Humanoid Robot, Motion, Inverse Kinematics 
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A Uniform Convergent Numerical Method for a Volterra Delay-Integro-Differential 

Equation with Initial Layer  

Ilhame AMIRALI
1
, ¥mer YAPMAN

2
, Gabil M. AMIRALIYEV

2
 

1
Mathematics, DuzceUniversity, Turkey, 

2
Mathematics, Erzincan University, Turkey, 

E-mail(s):ailhame@gmail.com,yapmanomer@gmail.com,  gabilamirali@yahoo.com 

 

This study is concerned with the finite-difference solution of singularly 

perturbed initial value problem for a linear first order Volterra integro-differential 

equation with delay. These equations appear in many scientific applications [1, 4]. The 

construction of the method is based on the method of integral identities with the use of 

appropriate interpolating quadrature rules with the weight and remainder terms in 

integral form [2, 3]. Uniform convergence of the numerical method on a special 

nonuniform mesh is established. Numerical results are also presented. 

 

Keyword(s): Delay-integro-differential, Delay difference scheme, Uniform convergence, Singular 

perturbation. 
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  In this work, a brief survey on computational techniques for the different classes of 

singularly perturbed ordinary differential equations is given. This work including the 

papers of author and contains the literature of the work done by the researchers after the 

year 2000. This survey work follows many of the main strands in the developments of 

numerical methods of singularly perturbed problems and can serve as an introduction to 

some of the ideas and methods for the singular perturbation problems. 

Key Words: Singular perturbation, Boundary layers, Layer adapted meshes, Uniform convergence 
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Firstly, we give some basic information about weighted variable exponent 

Lebesgue and amalgam spaces. Secondly, we discuss an ergodic theorem in these 

spaces.  

 

Keyword(s): Weighted Variable Exponent Lebesgue and Amalgam Spaces, Ergodic Theorem, Probability 

Measure 
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Our purpose is to define an intersection space of weighted Lebesgue and 

variable exponent Sobolev spaces. We will consider the basic properties of this space. 

Also, we investigate the boundedness of Hardy-Littlewood maximal operator on this 

space and reveal some results. Moreover, we give some continuous embeddings under 

the some conditions. 

 

Keyword(s): Weighted variable exponent Sobolev spaces, continuous embeddings, Hardy-Littlewood 

maximal operator. 
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In this study, we present a new Gamma-type operators with the help of ÐȠÑ- 

calculus. We study on the operators in a weighted space of real valued functions and obtain 

the rate of these convergence via weighted modulus of continuity. Furthermore, 

Voronovskaja type theorem is given. 

 

Keyword(s): ÐȠÑ - Gamma operators, ÐȠÑ - calculus, Voronovskaja type theorem, 

weighted approximation. 
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Mathematical model for compressible viscous micropolar fluid flow 
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With the classical Navier-Stokes equations physical phenomena of fluid flow 

were only considered at the macro level. However, the rapid development of science, 

which among other areas, is focused on nanotechnology requires an analysis of 

phenomena at the micro level as well. The first considerations that go in the direction 

of studying micro phenomena appear in the works of brothers Cosserat created at the 

beginning of the last century. But because of its complexity this theory remained 

neglected for many years until in the 1960s A. C. Eringen introduced the concept of the 

micropolar fluid. 

Eringen's theory assumes that each particle of fluid has a finite size and contains 

a microstructure. The general Eringen's approach introduces the microdeformation 

tensor, which he calls director.In this way, we obtain the model which is too 

complicated for practical use and Eringen proposed a simpler model where 

microdeformations are not allowed. Therefore, the behavior of the fluid at the 

microlevel is described by using one new vector field - microrotation velocity.  

Here we analyze the compressible flow of an isotropic, viscous and heat 

conducting micropolar fluid, which is in the thermodynamical sense perfect and 

polytropic. The boundaries of the spatial domain present solid thermally insulated 

walls, initial density as well as initial temperature are strictly positive, and 

corresponding problem has homogeneous boundary conditions.  

We present the models with different dimensions of spatial domain whereby 

weanalyze the existence and uniqueness of the solution, as well as the asymptotic 

behavior of the solution. 

 

Keyword(s): compressible micropolar fluid, generalized solution, homogeneous boundary conditions 
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A research on sigmoid numbers and polynomials related toEuler polynomials 
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We define sigmoid numbers and polynomials that are related to Euler 

polynomials of the first kind. From these polynomials we investigate important 

properties, identities, and roots. In addition, we find some relationship between sigmoid 

polynomials and Bernoulli polynomials. 

 

Keyword(s): sigmoid numbers and polynomials, Euler polynomials, Bernoulli polynomials 
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A tensor decompositions Algorithm for 3D fluorescence spectroscopy imaging 
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In this work, we will focus on methodological developments around non-negative tensor 

decompositions for 3D fluorescence spectroscopy imaging. Modern day imaging is mainly 

challenged by so-called inverse problems, when the amount of data isvery large, this 

inverse problem may become ill -posed and consequently hard to solve. A way to address 

this problem, is to use criteria optimization algorithms consisting in measuring the 

modeling error(fidelityterm), to which isoptionally added a regularization term. 

 

The effectiveness and the robustness of the proposed process are shown on numerical 

examples. 

 
Keyword(s): Constrained optimization, Nonnegative tensor decomposition, imaging. 
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One of the most used variant of Hidden Markov Models (HMMs) is the standard case 

where the time is discrete and the state spaces (hidden and observed spaces) are finite. 

In this HMMs framework, we interest to HMMs whose emission process results from a 

combination of independent Markov chains. Principally, we assume that the emission 

process evolves as follows: given a hidden state realization k at time t, an emission is a 

realization of a Markov chain Y
k
t  at time t and for two different hidden states k and kô, 

Y
k
t    and Y

kô
t
 
are assumed independent. Given hidden process, the considered emission 

process
 
selects its achievements from independent and homogeneous Markov chains 

evolving simultaneously. 
 

Keyword(s): Hidden Markov Model, Markov chain, emission state, statistical estimation. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

175 
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Mehmet Yēldērēm
1
, Kazēm Ķlarslan

2  

1
Mathematics, Kērēkkale University, Turkey, 

2
Mathematics, KērēkkaleUniversity, Turkey, 

E-mail(s):myidirim@kku.edu.tr, kilarslan@yahoo.com 

 

In this talk, we study Darboux helix in Euclidean 4-space. We show that the 

notions of Darboux helix and general helix are equivalent in this space. In a special 

case, if the first and third curvatures of the curve are equal then the notions of darboux 

helix, general helix and V4-Slant helix are equivalent. 

Keyword(s): Darboux vector, General helix, Slant Helix. 

 

References 

[1] E. Zēplar, A. ķenol, Y. Yaylē, On Darboux helices in Euclidean 3-space, Glob. J. Sci. Front. Res. 12 

(2012) 72ï80  

[2] D.J. Struik, Lectures on Classical Differential Geometry, second ed., Dover Publications, Inc., New York, 

1988. 

[3] L. Kula, N. Ekmekci, Y. Yaylē and K. Ķlarslan, Characterizations of slant helices in Euclidean 3-space, 

Turkish J. Math. 34 (2010) 261ï273. 

[4] Ahmad T. Ali, Position vectors of general helices in Euclidean 3-space, Bull. Math. Anal. Appl. 3 (2011), 

no. 2, 198ï205. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

176 
 

 

Variance reduction in Monte Carlo simulation of M/G/1 retrial queuing system 
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In Monte Carlo simulation, Random Sampling (RS) method is well known and intensively 

used to represent the stochastic behavior of random variables but it is an inaccurate 

sampling procedure. Several sampling methods representing better than RS the random 

behavior of stochastic input variables can be found in the literature. Amongst them, a 

special attention is given to Refined Descriptive Sampling (RDS)[1] since it was selected 

as one of the best sampling method. This paper deals with Monte Carlo simulation of 

stationary M/G/1 retrial queues and focuses on the accuracy of its performances[2]. We 

used RS and RDS to generate input samples. We designed and realized a software under 

Linux system using the C compiler, which provides performance measures of M/G/1 retrial 

queues. It computes their variance reduction in order to compare both sampling methods.  

We show therefore, that the simulated retrial M/G/1 queues for a given time period and for 

different service time distributions, that proper use of RDS through its getRDS generator 

reduces the variance of the estimates of all considered output random variables parameters. 

The RDS simulation results are then, more accurate than RS and can significantly improve 

performances sometimes by a substantial variance reduction factor. 

Keywords  

Variance reduction; Sampling; Monte Carlo Methods; Simulation; Retrial Queues 
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Throughout this paper we focused our aim on the problem of optimal control 

under a risk-sensitive performance functional where the system is given by a fully 

coupled Forward-Backward Stochastic differential equation with jump. The risk neutral 

control system is established as extition of the existing results in such problem has been 

studied as preliminary step, where the admissible controls are convex and optimal 

solution exists, the sufficient optimality conditions for risk-sensitive performance are 

proved. At the end of this work we illustrate our main result by giving an example of 

risk sensitive control problem under linear stochastic dynamics with exponential 

quadratic cost function. 

Key words: Fully Coupled Forward Backward Stochastic Differential Equation 

with Jump, Risk-sensitive, Necessary Optimality Conditions, Sufficient Optimality 

Conditions, Optimal control, Logarithmic Transformation. 
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  In this paper, we deal with backward stochastic differential equations (BSDEs) 

driven by a jump Markov process and an independent Brownian motion. We first show 

the existence and uniqueness of solutions under a Lipschitz condition on the coefficient 

further we give a comparaison Theorem. Then we study the existence of a (minimal) 

solution for BSDE where the coefficient is continuous and satisfy the linear growth 

condition. 

Keyword(s): Backward stochastic differential equations, jump Markov process, comparaison 

Theorem., 
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An increasing number of applications require processing of signals defined on weighted 

graphs. While wavelets provide a flexible tool for signal processing in the classical setting 

of regular domains. This work introduces a machine learning framework for constructing 

graph wavelets thatcan sparsely represent a given class of signals. The construction uses 

the lifting scheme, based on the observation that the recurrent nature of the lifting scheme 

gives rise to a structure resembling adeep auto-encoder network. We use an unsupervised 

training, which is conducted similarly to thepre-training of a stack of auto-encoders. After 

the training step, we obtain a linear wavelet transformthat can be applied to any graph 

signal. Finally, we illustrate the capability of this transform to represent digital images 

viewed as graphsignals.  
 

Keyword(s): Wavelets, The lifting Scheme, DeepLearning,Image. 
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The aim of this paper is to investigate the existence of solutions for a First-order  multivalued differential 

equation with two-point and  integral boundary condition in a Banach space of the following form 

 

ừ
Ừ

ứ
ὼὸᶰὊὸȟὼὸ       ὥȠὩ ὸɴ πȟὝ

‌ὼπ ‍ὼὝ Ὣίȟὼί Ὠί
          ρ 

 

Where Ὂȡ πȟὝ ᴙᴼὖᴙ  is multivalued function, ὫȡπȟὝ ᴙᴼᴙ is given function and ‌ȟ‍ ɴ ᴙ. 

The existence results are obtained by using well known fixed point theorems.  

Keywords: Differential inclusions, two-point and integral boundary conditions, fixed point theorem. 
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We study a process of the semi-Markovian walk with a delaying screen given in 

general form by means of integral equation. In this paper, the residence time of the system 

is given by the gamma distribution with the parameters aand b resulting in a fractional 

order integral equation. The purpose of this paper is to reduce the fractional order integral 

equation to a fractional order differential equation and its solution. 

It is very well known that the semi-Markovian random walk processes is 

generalized Markov processes. The urgent requirements of practice in the 1950s led to the 

search for an adequate mathematical description. In most processes, the length of the 

system stay in a given state is not distributed exponentially. Therefore, the functioning of 

such a system will not be described by the Markov process. For such processes, the 

Markov property will not be satisfied, although the process retains some important 

properties concerning the Markov property. Semi-Markov processes appeared as such 

models. The most important information concerning semi-Markov processes was studied 

by B. P. Harlamov in [2]. 

Let there be given a sequence of independent and identically distributed pairs of 

random variables { }
0

,
²kkk hx  defined on any probability space ),,( PFW such that 0²kx . 

By given random variables we construct the process of a semi-Markovian random walk as 
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where  .,0 00 Z== hx  By [1] we delay considered process in zero as 
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The process )(tX is called the semi-Markovian random walk process. (see, also [3]) 

We note that the considered process is described by a fractional order differential 

equation 
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where 10 <<a and QDz

a  is the Riemann-Liouville fractional derivative of order a . 

(see,[4]). 

We introduced the following theorem. 
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Theorem 1. Let bg->s The solution of fractional order differential equation (3.8) 

has a form  
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where ( )( )zE nk gba -+++ 1)1(,1
 is Mittag-Leffer function. 
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Brown and Gilbert introduced the notion of  braided crossed modules as algebraic models 

for homotopy 3-types. The notion of  induced crossed modules is highly related with the 

notion of fibred category introduced by Grothendieck. A forgetful functor from crossed 

mod¿le to groupsis both a fibration and cofibration. That is for a map of groupoids, 

pullback and induced crossed module of groupoids can be constructed with the given map. 

In this work we investigate the necessary conditions for the forget ful functor from the 

category of braided crossed modules to that of groups which implies a change of base for 

braided crossed modules. 

 

Keyword(s): Braided Crossed Module, Category Theory, Crossed Module 
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Crossed modules were initially defined by Whitehead as an algebraic model for homotopy 

connected 2-types. The use of limits of objects in any category has very important results 

and there are many applications in most are as such as computer science. In this work, we 

Show that the category of 2-crossed R-modules has a finite limits of objects by 

constructing the product of two quadratic modules and the notion of equaliser of given two 

morphisms in the category of quadratic R-modules. 

Keyword(s):2-Crossed Module, CategoryTheory, Pullback 
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On the Solutions of  Linear Fractional Differential Equations of Order 2q , 

Including Small   Delay  where  0<q<1 
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The main goal  of this study is to find the solutions of linear fractional differential 

equations of order 2q , including small  delay,  where  0<q<1 which has various 

applications. The fractional derivatives are taken in the sense of  Caputo which is more 

suitable than Riemann-Liouville sense. We assume that the order q satisfy the condition 

n.q=1 for some natural number n which determines the number of  the linearly independent 

solutions. Since the delay term is small, the linear fractional differential equation is 

expanded in powers series of e which reduce the problem to regular perturbation problem 

for which it is easier to find the solution.  Finally this method  is illustrated by some 

examples. 
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In 1983, Julian Musielak* introduced a new type approximation problem using the 

nonlinear integral operators in the form of 

. In his study the notation of the linearity 

of the operators was replaced by a Lipschitz condition on  with respect to second 

variable. We have created our study inspired by the Musielakôs article. We shall give the 

one theorem on the point wise convergence problems for nonlinear integral operators. This 

problem is given at a generalized Lebesgue point of integrable functions on an arbitrary 

rectangular region in ᴙȢ 
 

*Musielak, J., On some approximation problems in modular spaces, In: Constructive 

Function Theory, Proceedings of International  Conference Varna, 1-5 June, 1981, 

Publication House of Bulgarian Academic of Sciences, Sofia, pp. 181-189, 1983. 

 

Keyword(s): nonlinear integral operators, Lebesgue point, singular integrals, Lipschitz condition, 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

187 
 

 

 

A Study on Pointwise Convergence by the Non-Convolution Type Nonlinear 

Integral  Operators at the Lebesgue Points 

K¿bra Yēldēz
1
, Mine M.Yēlmaz

2  

1
Gaziantep University, Graduate School Of Natural andAppliedSciences, Mathematics, Gaziantep, Turkey, 

2
 GaziantepUniversity, Faculty of ArtsandSciences, Department of Mathematics, Gaziantep, Turkey, 

E-mail(s):kubrayildiz2@hotmail.com, minexe@gmail.com 

 

In 1983, Julian Musielak* introduced a new type approximation problem using the 

nonlinear integral operators in the form of 

. In his study the notation of the linearity 

of the operators was replaced by a Lipschitz condition on  with respect to second 

variable.We have created our study inspired by the Musielakôs article. We shall give the 

one theorem on the point wise convergence problems by using the non-convolution type 

nonlinear integral operators. This problem is given at a generalized Lebesgue point of 

integrable functions on an arbitrary rectangular region in ᴙ  

 

*Musielak, J., On some approximation problems in modular spaces, In: Constructive 

Function Theory, Proceedings of International  Conference Varna, 1-5 June, 1981, 

Publication House of Bulgarian Academic of Sciences, Sofia, pp. 181-189, 1983. 

 

Keyword(s): nonlinear integral operators, Lebesgue point, singular integrals, Lipschitz condition, 
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 Since the time of Gibbs, the field of interacting Systems  has been given a lot of 

attention in mathematics and physics worlds.The past 50 years have seen much progress in 

our understanding of the behaviour of complex interactive Gibbsian lattice systems .  

Interactive Gibbsian lattice systems is a branch of Probability theory with close 

connections to Mathematical Physics, Mathematical Biology and finance. This work 

provides an introduction to some stochastic systems of lattice. We are given a Cartesian 

lattice with periodic boundary conditions and we considerdiscrete variables that represent 

magnetic dipole moments of atomic spins that can be in one of two states (+1 or ī1). The 

spins are arranged in a graph, usually a lattice, allowing each spin to interact with its 

neighbors. We design a local chain that adds or removes individual tiles in each step, 

where the transition probabilities are defined so that the chain converges to the Gibbs 

distribution.We study the equilibrium and some results of phase transition on the lattice. 

Keyword(s): Ising model, Gibbsian systems,interacting lattice 
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 Volatility and its measurement are thus of great importance in financial markets 

and in derivatives pricing in particular. It is know that the assumptation of constant 

volatility in Black-Scholes model is incompatible with some empirical study in the real 

markets. In an attempt to remedy the drawback of the constant volatility, many models 

have been proposed to incorporate stochastic volatility. In this work, we introduce the 

mean reverting stochastic volatility model and we study some  dynamics proprieties of this 

model for the risk neutral environment.We will derive some analytical closed formulae for 

the expectation of the realized variance for stochastic volatility by Heston  stochastic 

process with correlation  and we present a numerical example for forecasting. 

Keyword(s): mean reverting volatility, financial markets, stochastic process 
 

 

 

 

 

 

 

 

 

 

 

 



 

INTERNATIONAL CONFERENCE ON MATHEMATICS  

ñAn Istanbul Meeting for World Mathematiciansò 

Minisymposium on Approximation Theory &Minisymposium on Math Education 

3-6 July 2018, Istanbul, Turkey 

 

190 
 

 

 

Analysis of the Capability of a Machine Tool- Approach by Artificial Intelligence  

Laouar Lakhdar
1
, Bourebia Mounira

2 
, Bouchelaghem A/Mahmoud

1 

1
Laboratory of Industrial Mechanics, Badji MokhtarUniversity, Annaba, Algeria 

2
Industrial Technologies Research Center ïCRTI, Annaba, Algeria 

E-mail(s):dalak6155@gmail.com, mounirabourbia@gmail.com, bouchazizdz@yahoo.fr 

 

Obtaining a good surface quality during a finishing operation of a material 

depends mainly on the performance of the machine tool and an optimal adjustment of 

the cutting conditions (choice of tool, cutting parameters ...). This study focuses on the 

application of artificial intelligence approach to analyze the performance of a 

manufacturing machine. It aims firstly, to expertise the machining system capabilities, 

and secondly, the establishment of real information for adjusting machine tool 

(acquisition of graphs). In this case, a specific program based on artificial intelligence 

has been developed to establish the optimal conditions for rational use of the machine 

tool. 

 

Keyword(s): Neuron Networks, Surface finish,Optimization, Prediction, Manufacturing 
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      Reýned Descriptive sampling (RDS) is a sampling method that can be used to produce 

input values for estimation of expectations of functions of output variables [3]. The simple 

random sampling (SRS) is the traditional technique for selecting such inputs variables. 

This approach is used to estimate integrals over multidimensional domains [1] [2]. 

      In this paper we compare the RDS method with the SRS method in integration 

problems. We prove that the variance of RDS estimator is lower than that of SRS estimator 

in Monte Carlo simulation. 
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Simulation, Monte Carlo Methods, Sampling Theory, Estimation, Variance Reduction 
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An arithmetic function Ὢ  is any real or complex-valued function defined on the Set of  Positive 

Integers ᴓᶻ. It is said to be additive if it  satisfies Ὢὲά Ὢὲ Ὢά , whenever ὲȟά ρ. 

In this talk, we give the average order of the additive function 

Ὢὲ В В᷆   , 

where ὴ is a prime number, ‌ᶰᴓᶻ, ὲ Б ὴ᷆  and  ὴ ὲ᷆ means that  ὴ  divides ὲ, but ὴ  

does not. 

Keyword(s):Averageorder, Arithmeticfunctions, Asymtotic formula. 
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The traveling salesman problem (TSP) is one of the most well-known 

combinatorial optimization problem and holds a central place in logistics management. 

This problem has received much attention because of its practical applications in 

industrial problems and many exact, heuristic and metaheuristic approaches have been 

proposed to solve TSP. Recently, many researchers have found that the employment of 

hybridization in optimization problems can improve the quality of obtained solutions in 

comparison with heuristic and meta-heuristic approaches. Since hybrid algorithms have 

greater ability to find an optimal solution, they have been considered by researchers and 

scientists in recent years.Besides, since the TSP is an NP-hard combinatorial optimization 

problem, metaheuristic methods have proved to be more suitable for dealing with such 

problem in terms of solution quality and computational cost. So,a modified ant colony 

optimization is presented in this paper.The proposed algorithm uses only a global 

updating, which will increase pheromone on the edges of the best routes. Furthermore, a 

candidate list and some local search algorithms are combined for obtaining high-quality 

solutions. It can be concluded that making use of some proposed modifications leads the 

algorithm avoids risky edges and moves toward more appropriate edges and finds better 

solutions as a result.The proposed metaheuristic algorithm is tested on the well-known 

TSP instances involving 14 benchmark problems from 48 to 200 nodes. The 

computational results show that our algorithm is better than other meta-heuristic 

algorithms in terms of solution quality. Furthermore, the gap of the proposed algorithm 

stays on average almost 1% of the execution time and also the most best known 

solutions of the benchmark problems are foundby the proposed algorithm. 

 

Keyword(s): Traveling Salesman Problem, Ant Colony Optimization, NP-hard Problems. 
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The aim of our work is to study the hidden biffurcation in dynamical systems. The first 

appear of this method was by genuine Leonov and kuznetsov who proposed an analytical-

numerical method. We interess to apply his method in system 3-dimentional parameters in 

the situation of multidirectional multiscroll chen attractors. We study the multiscroll chen 

attractors generated via Saturated Function series and check some numerically results 

method obtained for value of parameter Ů and t. 

Keywords : Hidden bifurcation, Multiscroll attractors, Chenôs system. 
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1. Introduction  

Let us proceed to the problem formulation. Consider a star-shaped graph G with 

edges , 1, ,je j m= of equal length p. For each edge je  introduce the parameter [0, ]jx pÍ . 

The value 0jx =  corresponds to the boundary vertex associated with je , and jx p=  

corresponds to the internal vertex. 

The set 
2

2W (G) consists functions
1[ ]m

j jy y == , its components from 2

2 [0, ]jy W pÍ . LetH  

the set of functionsy from 2

2 [0, ]W p  satisfying the standard matching conditions in the 

internal vertex 

() ()

()

1

1

, 2,...,

0

j

m

j

j

y y j m

y

p p

p
=

ë = =
î
ì

¡ =î
í
ä

    (1) 

In electrical networks, they express the law of Kirchhoff (see [1]), with the vibrations of 

elastic networks - the balance of voltage, etc. We also give the Dirichlet boundary 

conditions in the boundary vertices 

() mjy j ,...,1,00 ==      (2) 

On the set of function H we consider the differential equation  

() ()() () ()jjjjjjjjjj xfxyxyxqxy +=+¡¡- l    (3) 

where 1[ ]m

j jy y ==  is a vector function on the graph G , l is the spectral parameter, the so-

called potentials ( )j jq x , 1, ,j m= are complex-valued functions from 2(0, ),  ( )j jL f xp - the 

density distribution of an external force on the edge je . 
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2. The Green's function of the Dirichlet problem 

We give some intervening results. 

In this subsection we study the question of the existence of the Green's function of the 

Dirichlet problem 

() ()() () (), 0u x q x u x u x P x xl p¡¡- + = + < <  (4) 

() ()0 0, 0u u p= =    (5) 

By the Green's function we mean a function of twovariables ),,( lsxG , which is 

definedwhen [0, ], [0, ]x sp pÍ Í  and such that for eachcontinuous ( )PÖon the segment 

[0, ]p  . The solution of the initial boundary value problem (4)-(5) can be represented in 

the form 

0

( , ) ( , , ) ( ) .u x G x s P s ds

p

l l=ñ  

Lemma 1. The solution of the Dirichlet problem (4) - (5) can be represented in the form 

( )
( ) ( )

( )
()

( ) ( )

( )
()

x

0 0

0 x

S t, S x, S t, S x,
u x, = P t dt+ P t dt

D t, D t,

p
p pl l l l

l
l lñ ñ ,                                 

(6) 

where ( ) ( ) ( ) ( ) ( )'

0 0, , , , ,D t S t S t S t S tp pl l l l l¡=- +  and the functions ( )0 ,S xl   and 

( ),S xp l  are linearly independent solutions of the homogeneous Cauchy problem 

() () () () ( ) ( )0 0 0 0 0, 0 , 0, 0, 0, 1S x q x S x S x x S Sl p l l¡¡ ¡- + = < < = = 

() () () () ( ) ( ), 0 , , 0, , 1S x q x S x S x x S Sp p p p pl p p l p l¡¡ ¡- + = < < = = 

Proof. We show that the right-hand side ()P x of  (6) is a solution of problem (5). 

We first calculate the first derivative 
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( )
( ) ( )

( )
()

( ) ( )

( )
()

( ) ( )

( )
()

( ) ( )

( )
()

0 0 0

0

0

, , x, ,

, , x,

x, x,

x,

x

x

S t S x, S t S x, S S x
u x, P t dt P t dt P x

D t D t D

S S
P x

D

p
p p p

p

l l l l l l
l

l l l

l l

l

¡ ¡
¡ = + + -

-

ñ ñ
 

hence 

( )
( ) ( )

( )
()

( ) ( )

( )
()0 0

0

, x, , x,
x,

, ,

x

x

S t S S t S
u P t dt P t dt

D t D t

p
p pl l l l

l
l l

¡ ¡
¡ = +ñ ñ  

Then we calculate the second derivative 

( )
( ) ( )

( )
()

( ) ( )

( )
()

( ) ( )

( )
()

( ) ( )

( )
()0 0 0 0

0

, x, , x, x, x, x, x,
x,

, , x, x,

x

x

S t S S t S S S S S
u P t dt P t dt P x P x

D t D t D D

p
p p p pl l l l l l l l

l
l l l l

¡¡ ¡¡ ¡ ¡
¡¡ = + + -ñ ñ

 

or 

( )
( ) ( )

( )
()

( ) ( )

( )
() ()0 0

0

, x, , x,
x,

, ,

x

x

S t S S t S
u P t dt P t dt P x

D t D t

p
p pl l l l

l
l l

¡¡ ¡¡
¡¡ = + -ñ ñ  

Since  ( ) ()( ) ( ) ( ) ()( ) ( )0 0, , , , ,S x q x S x S x q x S xp pl l l l l l¡¡ ¡¡= - = - , then 

( ) ()( )
( ) ( )

( )
()

( ) ( )

( )
() () ()( )( ) ()0 0

0

, x, , x,
x, (6) x,

, ,

x from

x

S t S S t S
u q x P t dt P t dt P x q x u P x

D t D t

p
p pl l l l

l l l l
l l

å õ
¡¡ = - + - = = - -æ öæ ö

ç ÷
ñ ñ

this implies the relation (4). 

Now let us verify the fulfillment of boundary conditions (5). 

We substitute 0x=  into (6), then obtain 

( )
( ) ( )

( )
() ( )0

0

0

, 0,
0, 0, 0 0

,

asS t S
u P t dt S

D t

p
p l l

l l
l

= = = =ñ  

Substitutingx p=  into (6), then 

( )
( ) ( )

( )
() ( )0

0

, ,
, , 0 0

,

asS t S
u P t dt S

D t

p
p

p

l p l
p l p l

l
= = = =ñ  

The lemma 1 is proved. 

From Lemma 1 the next theorem follows. 
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Theorem 1. The Green's function of the Dirichlet problem (4) - (5) has the form 

( )

( ) ( )

( )

( ) ( )

( )

0

0

, x,
0

,
, ,

, x,

,

g

S t S
when t x

D t
G x t

S t S
when x t

D t

p

p

l l

l
l

l l
p

l

ë
< <î

î
=ì
î < <
î
í

 

where ( ) ( ) ( ) ( ) ( )'

0 0, , , , ,D t S t S t S t S tp pl l l l l¡=- + , ( )0 ,S xl  and ( ),S xp l  from the 

lemma 1. 

In conclusion, of this subsection, we want to notice, that  

0

' '

0

(t, ) (t, )
(t, )

(t, ) (t, )

S S
D

S S

p

p

l l
l

l l
=  

Consequently, the next relation  is true (t) 0.
d

D
dt

=  Because of it, we can write  

0

0' '

0

(0, ) (0, )
(t, ) (0, ) (0, ) ( , ).

(0, ) (0, )

S S
D D S S

S S

p

p

p

l l
l l l p l

l l
= = = =-  

 

3. The Green's function of problem (1) - (2) - (3) 

In this section, we calculate the solution

() ( ) ( )1 1 2 2, ,..., ,0 , 1,...,m m jy x y x y x x j mp< < =  of problem (1) - (2) - (3) by the right-

hand sides () () ( )mm xfxfxf ,...,, 2211  of equation (3). 

First we consider the particular case when () ( ) 0...22 === mm xfxf . That is, by the set of 

functions () () ( ) 0,...,0, 2211 ¹¹ mm xfxfxf must be found () () ( )mm xyxyxy ,...,, 2211 . 

Let be je - the edge of the graph G . We introduce on the edgesje  the functions

( ) ( )ll
p

,;,
0 jjjj

xSxS  that are solutions of the homogeneous Cauchy problem: 

'' ( ) ( ),j j j j j j j jy x q (x )y (x ) y xl- + =  

0 (0) 0,jS =
'

0 (0) 1,jS =  
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( ) 0,jSp p=
' ( ) 1jSp p=  

We  introduce the solution of problem (1) - (2) - (3) in the form: 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( )

( )
()

( ) ( )

( )
()

1

1

2 2 1 01 02 2 0

1 01 02 0

x

01 1 1

1 1 1 01 1 02 0 1

10

1 01 1

1

1x

, , x , ... ,

... ... ...

, , , ... x ,

, x ,
, x , , ... ,

,

, x ,

,

m

m m m m

m

y x B S S S

y x B S S S

S t S
y x B S S S f t dt

D t

S t S
f t dt

D t

p

p
p

l p l l p l

l p l p l l

l l
l l p l p l

l

l l

l

ë
î
î
î

=î
î
îî

=ì
î
î = + +
î
î
î
+î
îí

ñ

ñ

 (7) 

 

where ( ) ( ) ( ) ( ) ( )1 01 1 1 01, , , , ,D t S t S t S t S tp pl l l l l¡ ¡= -  

We show that the functions given by system (7) satisfy equations (3), boundary conditions 

(2), and the relations: 

() ()1 , 2,...,jy y j mp p= =       

(8) 

First, let us verify the fulfillment of boundary conditions (2). 

Substituting the value1 20, 0, ... , 0mx x x= = = into (7), we obtain 

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( )

( )
() ( )

2 1 01 02 0 02

1 01 02 0 0

1 01

1 1 01 02 0 1 01

10

0, , 0, ... , 0, 0 0

... ... ...

0, , , ... 0, 0, 0 0

, 0,
0, 0, , ... , 0, 0 0

,

ʪʘʢ ʢʘʢ

m

ʪʘʢ ʢʘʢ

m m m

ʪʘʢ ʢʘʢ

m

y B S S S S

y B S S S S

S t S
y B S S S f t dt S

D t

p
p

l p l l p l l

l p l p l l l

l l
l l p l p l l

l

ë
= = = =î

î
î
îî
ì

= = = =î
î
î

= + = = =î
îí

ñ

 

Letôs check conditions (8). 

Substituting the value 1 2, , ... , mx x xp p p= = = into (7), then 
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( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( )

( )
() ( )

( ) ( ) ( )

2 1 01 02 0

1 01 02 0

01 1

1 1 01 02 0 1 1

10

1 01 02 0

, , , ... ,

... ... ...

, , , ... ,

, ,
, , , ... , , 0

,

, , ... ,

m

m m

ʪʘʢ ʢʘʢ

m

m

y B S S S

y B S S S

S t S
y B S S S f t dt S

D t

B S S S

p
p

p

p l p l p l p l

p l p l p l p l

l p l
p l p l p l p l p l

l

p l p l p l

ë
î

=î
î
î
î

=ì
î
î = + = = =
î
î
=îí

ñ

(9) 

This implies the relation (8). 

Now let us verify the fulfillment of equations (3). 

We first calculate the first derivative of the relation (7). 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( )

( )
()

( ) ( )

( )
()

1

1

2 2 1 01 02 2 0

1 01 02 0

x

01 1 1 1 01 1

1 1 1 01 1 02 0 1 1

1 10 x

, , x , ... ,

... ... ...

, , , ... x ,

, x , , x ,
, x , , ... ,

, ,

m

m m m m

m

y x B S S S

y x B S S S

S t S S t S
y x B S S S f t d f t dt

D t D t

p
p p

l p l l p l

l p l p l l

l l l l
l l p l p l

l l

¡ ¡=ë
î
î
î ¡ ¡=ì
î ¡ ¡
î¡ ¡= + +
îí

ñ ñ

 Then we calculate the second derivative of the relation (7). 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )
( ) ( )

( )
()

( ) ( )

( )
()

( ) ( )

( )

1

1

2 2 1 01 02 2 0

1 01 02 0

x

01 1 1

1 1 1 01 1 02 0 1

10

1 01 1 01 1 1 1

1 1

1 1 1x

, , x , ... ,

... ... ...

, , , ... x ,

, x ,
, x , , ... ,

,

, x , x , x ,
x

, x ,

m

m m m m

m

y x B S S S

y x B S S S

S t S
y x B S S S f t dt

D t

S t S S S
f t dt f

D t D

p

p
p p

l p l l p l

l p l p l l

l l
l l p l p l

l

l l l l

l l

¡¡ ¡¡=

¡¡ ¡¡=

¡¡
¡¡ ¡¡= + +

¡¡ ¡
+ +

ñ

ñ ( )
( ) ( )

( )
( )

( ) ( ) ( )
( ) ( )

( )
()

( ) ( )

( )
() ()

1

1

1 1 01 1

1 1 1

1 1

x

01 1 1 1 01 1

1 01 1 02 0 1 1 1 1

1 10 x

x , x ,
x

x ,

, x , , x ,
x , , ... ,

, ,
m

S S
f

D

S t S S t S
B S S S f t dt f t dt f x

D t D t

p

p
p p

l l

l

l l l l
l p l p l

l l

ë
î
î
î
î
î
îî
ì
î ¡
î - =
î
î

¡¡ ¡¡î
¡¡ + + -î

îí
ñ ñ

Since ( ) ( )( ) ( ) ( ) ( )( ) ( )0 0, , , , , , 1,...,j j j j j j j j j j j jS x q x S x S x q x S x j mp pl l l l l l¡¡ ¡¡= - = - =

then 
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This implies the relation (3). 

Theorem 2.When the solution of the Dirichlet problem (1) - (2) 

- (3) can be written in the form 

where  

Proof. According to the relations (7), the second equality from (1) gets the form 

 

 (10) 

Consider a truncated system 

 (11) 

This implies 


























































































































































































































































































































































































































































































































