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Nonlocal Behaviours in Nature: Fractional, Fractal and Piecewise Processes

Abdon ATANGANA1

1Institute of Ground Water Studies, Faculty of Natural and Agricultural Sciences,
University of the Free State, Bloemfontein-SOUTH AFRICA

AtanganaA@ufs.ac.za

ABSTRACT

In the last past decades, to better understand some complex real-world behaviours,
mathematicians have introduced some concepts including fractional differential and integral
operators, fractal mapping and piecewise differential and integral operators. The aim of this
talk is to present theories and applications of these new trends.
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Fractional h-Discrete Calculus and its Applications in Medical Sciences

Ferhan M. ATICI1

1Department of Mathematics, Western Kentucky University, Bowling Green,
Kentucky 42101-3576 USA

ferhan.atici@wku.edu

ABSTRACT

In this talk, we introduce basic definitions and some recent results in fractional h-discrete
calculus. We only focus on the backward difference operators which are also known as
discrete nabla operators. As an application, we study the h-discrete and h-discrete fractional
representation of a pharmacokinetics-pharmacodynamics (PK-PD) model describing tumor
growth and anticancer effects in continuous time considering a time scale ℎℕ, where h > 0.
Since the measurements of the drug concentration in plasma were taken hourly, we consider
h = 1/24 and obtain the model in discrete time (i.e. hourly). After estimating and getting
condence intervals of the model parameters, we compare residual squared sum values of the
models in one table.

Fractional h-Discrete Calculus and its Applications in Medical Sciences

Ferhan M. ATICI– Keynote Speaker / 002



4th INTERNATIONAL CONFERENCE
ON MATHEMATICAL AND RELATED SCIENCES

ICMRS 2021

22-24 OCTOBER, 2021

3

Some Mathematical Problems and Their Solutions for the Oscillating
Systems with Liquid Dampers (Survey)

Fikret ALIEV1, Nargiz SAFAROVA1 and Nazile HAJIYEVA1

1 Institute of Applied Mathematics, BSU, Baku, Azerbaijan

f_aliev@yahoo.com
narchis2003@yahoo.com

nazile.m@mail.ru

ABSTRACT

The mathematical problem of an oscillating system with liquid dampers is considered,
such as finding the order of the fractional derivative of a subordinate term based on the given
statistical data from practice, constructing a solution of the corresponding system with
nonseparated boundary conditions, including for large values of the head mass, finding
asymptotic solutions on the first approximations, and constructing optimal regulators to
stabilize the system  around the corresponding program trajectories and controls [1-4].

For the first time, an inverse problem of the third generation is presented for
determining the order of the derivative of the subordinate term of the differential equation of
oscillatory systems with liquid dampers (ОSLD). Methods for solving the equation ОSLD
with nonlocal boundary conditions are proposed. For a sufficiently large mass, an asymptotic
method is constructed. It is noted that this method can be useful for constructing programmed
trajectories and controls for oscillatory systems with liquid dampers. An algorithm for
constructing optimal controllers with the Letov time method and Larin's frequency
parameterization method is given. An asymptotic method is also presented in the first
approximation of constructing controllers. Finally, a method for discretizing the ОSLD is
proposed, which, in contrast to the classical case, has nonstationary linear equations.

ACKNOWLEDGEMENT
The authors have received funding from the European Union’s Horizon 2020
research and innovation programme under the Marie Sklodowska-Curie grant
agreement No 873071.
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Machine-Deep Learning and Finance: a Review of Recent Results

Luca GRILLI1 and Domenico SANTORO2

1Department of Economics, Management and Territory,
Università degli Studi di Foggia, Foggia-ITALIA

2Department of Economics and Finance,
Università degli Studi di Bari, Bari-ITALIA

luca.grilli@unifg.it

ABSTRACT

In the last few years the application of Machine/Deep (ML/DL) Learning in finance has faced
increasing interest. In this talk, we are going to introduce some recent results in this field of
application derived from our recent research. In particular, we present different approaches in
the applications of ML/DL in finance. In the first part, we consider some stocks traded in
financial markets and we define the Boltzmann Entropy in a model describing the behavior of
financial markets and we show how this indicator can be used to improve the price forecasting
with a neural network based on Long-Short Term Memory (LSTM) architecture. In addition,
we start from the Ergodic Theory, we try to present a model describing the dynamics of the
Bitcoin cryptocurrency system. We show that the Bitcoin dynamics appears as dual: it mostly
behaves as a deterministic system and in some time intervals, much shorter, it enters a
stochastic regime. We also try to identify patterns in this "phase transition".
At the same time, we consider two types of financial instruments traded on the market: stocks
and cryptocurrencies. Stocks are traded in a market subject to opening and closing hours,
whereas cryptocurrencies are traded in a 24/7 market. Herein, we employ a type of Generative
Adversarial Network (GAN) to demonstrate that different amounts of information can be
obtained based on the prices (and returns) of these financial instruments. We demonstrate
using TimeGAN that the prices of cryptocurrencies present higher discriminatory and
predictive power than stocks. In addition, we show that some stocks have the same
discriminative and predictive power as cryptocurrencies.
At the end of the talk, we present an application of Natural Language Processing (NLP) to
finance. BERT (Bidirectional Encoder Representations from Transformers) is one of the most
popular techniques in Natural Language Processing (NLP) for Sentiment Analysis. The main
goal is to classify sentences (or entire texts) and to obtain a score in relation to their polarity:
positive, negative or neutral. Recently, a Transformer-based architecture, the fine-tuned
AlBERTo, has been introduced in order to determine a sentiment score in the financial sector,
through a specialized corpus of phrases. We use the sentiment (polarity) score to improve the
forecast of stocks. We apply the BERT model to determine the score associated with various
events (both positive and negative) that have affected some stocks in the market. The phrases
used to determine the scores are newspaper articles published on MilanoFinanza. We compute
both the average sentiment score and the polarity, and we use a Monte Carlo method to
generate (starting from the day the article was released) a series of possible paths for the next
5 trading days (45 trading hours), exploiting the Bayesian inference to determine a new series
of bounded drift and volatility values on the basis of the score; returning an exact ``directed"
price.
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Sharp regularity theorems for Minimizers of variational integrals

Maria Alessandra RAGUSA1
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ABSTRACT

Are proved, in cooperation with prof. Atsushi Tachikawa, sharp regularity theorems for
minimizers

:(ݔ)ݑ Ω ⊂ ℝ → ℝ

of some class of variational integrals

න ,ݔ)ܣ ݔ݀(ݑܦ,ݑ
ஐ

where Ω is a bounded domain in ℝ. Concerning the dependence of integrand on the variable
x is assumed only that (,ݑ,⋅)ܣ is in the vanishing mean oscillation class. Namely, is not
assumed the continuity of ,ݔ)ܣ (,ݑ with respect to x.
Are considered both partial and global regularity of the minimizers u.
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Some Recent Developments on Discrete Fractional Calculus

Thabet ABDELJAWAD1,2

1Department of Mathematics and General Sciences,
Prince Sultan University, Riyadh 11586, SAUDI ARABIA

2China Medical University Hospital, China Medical University, Taichung 40402, TAIWAN

tabdeljawad@psu.edu.sa

ABSTRACT

Discrete fractional operators including fractional sums (discrete fractional integrals) and
fractional differences (discrete fractional derivatives) are the discrete counterparts of
fractional operators on the time scale Z or more generally on hZ; h > 0. In this talk, I try to
review some of the recent developments on the theory and applications of discrete fractional
operators with different kernels. Mainly, two classes of fractional difference operators will be
outlined. The first type is based on the iteration of the (delta or nabla) summation to produce
the fractional differences with power law kernels. The second part is based on the
discretization of fractional operators with exponential and Mittag-Leffer kernels.
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The convex combination: a powerful tool in the construction of convergent
fixed point iterative algorithms

Vasile BERINDE1,2

1Department of Mathematics and Computer Science, Faculty of Sciences, Technical
University of Cluj-Napoca North University Center at Baia Mare

Baia Mare, ROMANIA
2Academy of Romanian Scientists, Bucharest, ROMANIA

vasile.berinde@mi.utcluj.ro
vasile.berinde@gmail.com

ABSTRACT

Our aim in this paper is to highlight the merits of a simple and natural geometrical concept –
the convex combination – in nonlinear analysis and more specifically in fixed point theory.
Some very recent results on this topic are surveyed [1-10] and various future related
directions of research are also indicated.
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Homogeneous q-Difference Equations for q-Polynomials and Some
Applications

Jian CAO1

1Department of Mathematics, Hangzhou Normal University, CHINA

21caojian@hznu.edu.cn

ABSTRACT

In this talk, our aim is to build generalized homogeneous q-difference equations for q-
polynomials. We also consider their applications to generating functions and fractional q-
integrals by using the perspective of q-difference equations. In addition, we also reveal
relevant relations of various special cases of our main results involving some known results.
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The Influence of c-subnormality of Subgroups on the Structure of Finite
Groups

Jehad Al JARADEN1
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ABSTRACT

Let H be a subgroup of a group G. We say that H is c-subnormal in G if there exists a
subnormal subgroup T of G such that HT = G and H ∩T ⊆H_G. In this work we shall
investigate the influence of c-subnormality of some subgroups on the structure of finite
groups further, and obtain some results on some kinds of weaker conditions.
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Analyzing a West Nile Virus Model in the Sense of Atangana-Baleanu
Fractional Operator
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1Department of Mathematics, Faculty of Science and Arts,
Ağrı İbrahim Çeçen University, Ağrı-TURKEY
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ABSTRACT

In this study, the west nile virus model was analyzed with the Atangana-Baleanu fractional
derivative operator. During this analysis, the existence and uniqueness solutions of the
mathematical model were investigated. Then, numerical solutions were calculated using
numerical methods and their simulations were drawn.
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ABSTRACT

Generalized linear models firstly proposed by Nelder and Welderburn (1972) can be used to
model both discrete and continuously dependent variables without assumptions of normality
and constant variance, such as linear models (Khuri, 2010). Gamma regression model can be
used when the distribution of the response variable is gamma distribution, which is belonging
to the exponential family of distributions. The maximum likelihood (ML) method is
commonly used to estimate model parameters in the gamma regression model. The ill-
conditioning problem (multicollinearity) causes a high variance in the likelihood estimates, so
the standard errors of the ML estimator are high and unstable. Also, ML estimators can have
wrong signs. In the literature, some biased estimators have been used as a solution to the
multicollinearity problem in gamma regression. Almost unbiased estimators, on the other
hand, can also be used when there is multicollinearity. In this study, Liu type estimator and
almost unbiased Liu type estimator are examined in case of ill-conditioning in the gamma
regression model. A Monte Carlo simulation is designed, and the performances of the
estimators are compared according to the mean squared error and squared bias criteria. The
almost unbiased Liu type estimator performed better than the maximum likelihood estimator
and the Liu type gamma estimator according to the simulation results.
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On Slant Lightlike Submersions

Ramazan SARI1
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ABSTRACT

In this paper, We defined and studied slant lightlike submersions from indefinite Sasakian
manifold onto a lightlike manifold. We investigated the geometry of foliations which arise
from the definition of this new submersion. We obtained necessary and sufficient condition
for base manifold to be a locally product manifold.
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[7] B. Şahin and Y. Gündüzalp, Hacet. J. Math. Stat., 39,41-53 (2010).
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The Quaternionic Darboux Ruled Surface in terms of Bishop Frame

Abdussamet ÇALIŞKAN1

1Accounting and Tax Applications, Fatsa Vocational School,
Ordu University, Ordu-TURKEY

abdussamet65@gmail.com

ABSTRACT

In this paper, we investigate the quaternionic expression of the ruled surface drawn by the
motion of the Bishop Darboux vector. The distribution parameters, the pitches, and the angle
of pitches of the ruled surface are calculated as quaternionic.

REFERENCES
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Existence and Uniqueness of The Weak Solution for Keller-Segel Model
Coupled With The Heat Equation
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ABSTRACT

Keller-Segel chemotaxis model is described by a system of nonlinear PDE : a convection
diffusion equation for the cells density coupled with a reaction-diffusion equation for
chemoattractant concentration. In this work, we study the phenomenon of Keller Segel model
coupled with a heat equation, because The heat has an effect the density of the cells as well as
the signal of chemical concentration, since the heat is a factor affecting the spread and
attraction of cells as well in relation to the signal of chemical concentration, The main
objectives of this work is the study of the global existence and uniqueness and boundedness of
the weak solution for the problem defined in (2.4) for this we use the technical of Galerkin
method.
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On the Weighted Generalized Hermite-Hadamard inequalities-

Necmettin ALP1

1Department of Mathematics, Faculty of Science and Arts,
Düzce University, Düzce-TURKEY

placenn@gmail.com

ABSTRACT

The aim of this work is to prove quantum estimates for weighted generalized -Hermite-ݍ
Hadamard type inetgral inequalities by using two kind integral definitions. It is shown that-ݍ
the classical results can be obtained by taking limit of the inequalities presented in this study
as ݍ → 1ି.
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Algorithmic Approach on Sheffer Stroke L-algebras

Necla KIRCALI GÜRSOY1

1Tire Kutsan Vocational School, Ege University, İzmir-TURKEY
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ABSTRACT

We introduced a new algebraic and logical structure which is called “Sheffer stroke L-
algebras” [4]. In this study, two new polynomial algorithms for Sheffer stroke L-algebras are
introduced. The algorithms, which are constructed on the algebraic and logic structure, are
designed to detect Sheffer stroke operation and, Sheffer stroke L-algebras, respectively.
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On the Solution of Knapsack Problem with Artificial Neural Networks

Tugay İLHAN1 and Arif GÜRSOY1
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ABSTRACT

One-dimensional cutting problems are combinatorial optimization problems in the NP-Hard
class. The knapsack problem is one of the most widely known one-dimensional cutting
problems. For these problems, there is no exact solution method in polynomial time, and it is
tried to be solved with heuristic methods within reasonable time limits.
In this study, a research was carried out to solve the backpack problems with the help of
artificial neural networks. By separating the problem instances into different groups according
to their characteristics, appropriate artificial neural networks were selected according to the
problem type. In conclusion, average efficiencies of up to 82% were obtained for the
Backpack problem with the generated type-specific neural network models in this study.
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Mathematical Modeling of the Width of Grooves Created with Laser Beam
on Dual-Phase Steel Surface
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ABSTRACT

In this study, mathematical modeling of the width of grooves created with CO2 laser on dual-
phase steel has been made. Fourier and Finite difference methods were used in the
mathematical model. To obtain a mathematical model, the effects of the laser power on the
groove width of dual-phase steel surface were investigated. A mathematical model has been
obtained by using the thermo-physical properties of dual-phase steel and laser parameters.

ACKNOWLEDGEMENT
This work was supported by Kocaeli University Scientific Research Projects Coordination
Unit (BAP, Project Number: FBA-2019-1586).

REFERENCES
[1] M. Nouroozi, H. Mirzadeh, M. Zamani, Materials Science and Engineering A, 736,

22-26 (2018).
[2] T. Canel, M. Zeren, T. Sınmazcelik, Optics&Laser Technology, 120, 105714 (2019).
[3] T. Canel, I. Baglan, T. Sinmazcelik, Optics and Laser Technology 115, 481-486

(2019).

Mathematical Modeling of the Width of Grooves Created with Laser Beam
on Dual-Phase Steel Surface

Timur CANEL and İrem BAĞLAN– Oral Presentation / 011



4th INTERNATIONAL CONFERENCE
ON MATHEMATICAL AND RELATED SCIENCES

ICMRS 2021

22-24 OCTOBER, 2021

20

Generalized Semiderivations on Prime Rings

Evrim GÜVEN1
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evrim@kocaeli.edu.tr

ABSTRACT

Let R be a two-torsion free prime ring. The additive map F on R is a generalized semi-
derivation of R, if F(rs)=F(r)s+g(r)f(s)=F(r)g(s)+rf(s) and F(g(r))=g(F(r)) for all r, s∈R. In this
work, research about the investigation of generalized semi-derivations focusing on (σ,τ)-
Jordan ideals is presented.
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Weaker Conditions for Steffensen’s Inequality and its Generalizations in
Quantum Calculus Settings
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ABSTRACT

The classical Steffensen inequality states:
Suppose that f is decreasing and g is integrable on [a,b] with0 ⩽ ݃ ⩽ 1and ߣ = ∫ ݃ Thenݐ݀(ݐ)
we have

න ݂


ିఒ
ݐ݀(ݐ) ⩽ න ݂




ݐ݀(ݐ)݃(ݐ) ⩽ න ݂

ାఒ


.ݐ݀(ݐ)

Quantum calculus is a connection between fields of mathematics and physics, and it has
played a significant role in modern mathematical analysis. Quantum calculus has developed
into an interdisciplinary subject because of lots of applications.
In [4] Rajković et al. proved Steffensen’s inequality in quantum calculus. In this talk we
establish weaker conditions on the function g in q-Steffensen’s inequality which were proved
in [5]. Further, we prove weaker conditions on the function g for some generalizations of the
q-Steffensen inequality obtained in [5].
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ABSTRACT

In [4], Squier, Otto and Kobayashi explored a property for monoids called finite derivation
type (FDT for short) in an attempt to distinguish between monoids which are given by a finite
convergent rewriting system and those satisfying the homological property ܨ ܲ for ݊ ≥ 1. It
was realized latter in [2] that the property ܨ ଵܲ was related with another property called in [2]
finite domination type rather than it was with FDT. In this paper we extend the notion of finite
domination for rewriting systems in such a way that it generalizes FDT and likewise FDT it is
an invariant of the monoid presentation. Also our finite domination type property has a
stronger homotopical flavor than Kobayashi's condition has, which gives points to the idea
that it might be used to relate the monoid presentation with stronger finiteness conditions than
the property ܨ ଵܲ.
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Solution of Higher Order Quasi-Linear Parabolic Equation Subject to
Periodic Boundary Conditions Using Fourier Method
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ABSTRACT

In this work, higher order inverse quasi-linear parabolic problem was investigated. It
demonstrated the solution by the Fourier approximation. It proved the existence, uniqueness
of the solution by Fourier and iteration method.
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On Kähler structures of Taub-NUT and Kerr spaces
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ABSTRACT

In this paper, we study the Kählerian nature of Taub-NUT and Kerr spaces which are
gravitational instanton and black hole solutions (respectively) in general relativity and as such
they have an important place in gravitation research. We show that Euclidean Taub-NUT
metric is hyper-Kähler with respect to the usual almost complex structures by employing an
alternative explicit coframe, and Euclidean Kerr metric is locally conformally Kähler.  We
also show that conformally scaled Euclidean Kerr space admits a Kähler structure (Kähler
metric, closed 2-form, integrable almost complex structure) by applying an appropriate
conformal scaling factor.
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ABSTRACT

In this study, an atom, a branch and a chain of Sheffer stroke Hilbert algebras are introduced.
We define an atom of a Sheffer stroke Hilbert algebra and show the case which a subalgebra
of a Sheffer stroke Hilbert algebra is an ideal. It is illustrated that the set of all atom of a
Sheffer stroke Hilbert algebra is its subalgebra but it is not an ideal. Finally, a branch and a
chain on a Sheffer stroke Hilbert algebra are determined by means of its atoms and some
properties are investigated. Also, we show that the element 0 is always an atom of a Sheffer
stroke Hilbert algebra, and that the set of elements which are not in a branch is an ideal of this
algebraic structure.
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ABSTRACT

In this study, for double set sequences, we introduced the notions of invariant and lacunary
invariant statistical convergence of order ߟ (0 < ߟ ≤ 1) in the Wijsman sense. Also, we
investigated the inclusion relations between them.
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ABSTRACT

In this study in addition to some growth models, their logarithmic growth models were
investigated. In addition, the effect of these logarithmic growth models on the choice of
appropriate growth model by using some model selection criteria such as coefficient of
determination, error sum of squares was searched. By using data set, it is found that the
results of these logarithmic growth models are better than the results of these growth models.
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ABSTRACT

It is known that conventional expansions fail to pinpoint some features of the problems in
applied mathematics. One of the tools in modern asymptotic theory that handles these
difficulties is resurgence asymptotic analysis [1, 2, 3] by going beyond all orders. Following
pioneering works by Écalle [4], Dingle [5] and Voros [6], the theory of resurgence has
attracted considerable interest in the last decades, and it now plays an important role, for
example, in applied mathematics, theoretical physics, string theory, and quantum field theory
[1,7, 8, 9]. This talk presents some formal properties of the resurgence formulae, and exploits
the systematic analysis of resurgence theory. By employing the resurgent analysis to a
differential equation, an exponentially improved expansion within the resurgent framework
will be exhibited for large-N in different sectors of the complex plane.
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ABSTRACT

In this study, the notion of conformal quasi-hemi-slant Riemannian maps is defined. Some
examples of conformal quasi-hemi-slant Riemannian maps are given. Lastly, geometric
properties of certain distributions are examined.
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ABSTRACT

In the paper, some special Smarandache ruled surfaces are introduced according to Bishop
frame. The characteristics of these surfaces such as developability and minimality are
discussed by considering their fundamental forms and corresponding curvatures. An example
for each ruled surface is also presented.
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ABSTRACT

In this study, we introduced the notions of asymptotical deferred invariant, strongly deferred
invariant and deferred invariant statistical equivalence of order ߙ (0 < ߙ ≤ 1) in the Wijsman
sense for sequences of sets. Also, we investigated some properties of these notions and gave a
relation between them.
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ABSTRACT

This research focuses on a class of tridiagonal non-self-adjoint matrices which arise from a
sign-indefinite, self-adjoint, linear pencils of matrices. In particular, we discuss the following
problem. Fix an integer n ∈ ℕ, and define the ݊ × ݊  classes of matrices

ܪ =

⎝

⎜
⎛
ܿ 1
1 ܿ 1

⋱ ⋱ ⋱
1 ܿ 1

1 ܿ ⎠

⎟
⎞

, ∓ܦ = ൮

∓1
∓1

⋱
∓1

൲,

where ܿ ∈ ℝ is a parameter and the entries of the diagonal matrix ∓ܦ are independent and
identically distributed with values in {−1,1}. We are interested in the eigenvalues of the linear
operator pencil

࣪ = ࣪(ߣ) = ܪ − .∓ܦߣ
Since the spectrum of the pencil ࣪(ߣ) equals that of the non-self-adjoint matrix , oneܪଵି∓ܦ
can see that we consider a tri-diagonal non-self-adjoint random matrix which has a fixed sign
in each row. The case when ܿ = 0 was studied previously in [1,3], and similar problems can
be found in [2,4]. Our purpose is to illustrate some numerical experiments in order to
investigate the behaviour of the non-real eigenvalues of ࣪(ߣ) for different values of ܿ.
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ABSTRACT

In this paper, we concern with oscillatory behaviour of delay differential equations with
several deviating arguments and obtain a new oscillation condition which improves some well
known criteria in the literature. Also, we present an example to illustrate the result.
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ABSTRACT

The purpose of this study is to determine how mathematics instruction is carried out at the
higher level of education in Covid-19 pandemic and what are the effects of these teaching
activities. In the study, the case study model was used in which 30 lecturers with expertise in
mathematics from 20 different universities in Turkey participated. In the study, the opinion
form was used as a data collection tool. Descriptive analysis and content analysis methods
were used in analyzing the data. It was found that before the pandemic, the use of technology
in mathematics education by the lecturers was quite rare and at a basic level. In the pandemic
process, it was observed that lecturers conducted their teaching synchronously or
asynchronously with the traditional teaching approach, as before the pandemic, with distance
education as the teacher-centered approach. It was understood that the main problems
encountered during distance education were the difficulties encountered in teacher-student
interaction and the inability to carry out assessment and evaluation activities in a healthy
manner. It has been observed that the problems encountered especially in assessment and
evaluation make it difficult to understand the actual impact of teaching mathematics during
the pandemic on student learning. In fact, it was found that at the beginning of the pandemic,
universities gave various instructions to their lecturers various trainings on distance education.
However, these instructions were usually technical in scope and insufficient to overcome the
difficulties encountered in the process, so that mathematics instruction was carried out with an
understanding of 'emergency distance education" rather than formal distance education. On
the other hand, the experience of distance education gained during the pandemic process had a
positive influence on the views of a significant proportion of the lecturers on the integration of
technology in mathematics education.
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ABSTRACT

In this presentation, we give a factorization of a class of multilinear operators called zero
product preserving maps through convolution product. We are interested with the multilinear
operators defined on topological product of Banach algebras of integrable functions. This
factorability allows us to investigate some properties of zero product preserving multilinear
operators for certain domains such as compactness and summability. Finally, we present some
isomorphisms between zero product preserving multilinear maps and n-homogeneous
polynomials as an application of the factorization.
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ABSTRACT

This study deals with the Floquet solutions of the differential equation
(1)

where the coefficients , 1, 2,3k = are almost periodic function and { } 1n n
a ¥

=
is an increasing

sequence of positive numbers with na ® +¥ and the set is an additive semigroup.

More general form of equation (1) and a special case n na = , have been investigated in [1], [2]

respectively.
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Theorem follows that for any the functions ( ) ( )1 2, ,  ,f x f xl l are

linearly independent solutions of the differential equation (1). Using these solutions, linearly independent solutions of the
differential equation (1) corresponding to values 0l = , can be established.
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ABSTRACT

We consider one-dimensional (1D) and two-dimensional (2D) Sinh-Gordon equation which is
a nonlinear partial differential equation and has many applications in various branches of
science. To obtain numerical solution of the Sinh-Gordon equation we use a centered finite
difference method for temporal variable and employ linear barycentric collocation method for
space variables. The obtained numerical results indicate that the proposed method in this work
gives accurate results and it is applicable for such problems.
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ABSTRACT

In this paper, we introduced the concepts of asymptotical strongly deferred invariant and-
deferred invariant statistical equivalence of order ߙ (0 < ߙ ≤ 1) in the Wijsman sense for
sequences of sets. Also, we examined some relations between these concepts and investigated
some properties of them.
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ABSTRACT

Fractional integral operators, which form strong links between fractional analysis and integral
inequalities, make unique contributions to the field of inequality theory due to their properties
and strong kernel structures. In this context, the novelty brought to the field by the study can
be expressed as the new and first findings of Ostrowski type that contain Atangana-Baleanu
fractional integral operators for differentiable s-convex functions in the second sense. In the
study, two new integral identities were established for Atangana-Baleanu fractional integral
operators and by using these two new integral identities, Ostrowski type integral inequalities
were obtained. In the findings, it was aimed to contribute to the field due to the structural
properties of Atangana-Baleanu fractional integral operators.
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ABSTRACT

In [1], Aküzüm defined the Padovan-p Jacobsthal sequence { }p
nJ by the following

homogeneous linear recurrence relation for any given ( )3,4,p p = and 0n ³

4 3 2 1 2 13 2 2p p p p p p p p
n p n p n p n p n p n n nJ J J J J J J J+ + + + + + + + + + += + - - + - -

in which 0 1 2 0p p p
pJ J J += = = = and 3 1p

pJ + = . In this study, we derive the permanental and
the determinantal representations of the Padovan-p Jacobsthal numbers by using certain
matrices which are obtained from the generating matrix of the Padovan-p F Jacobsthal
sequence. Furthermore, we obtain the combinatorial and exponential representations and the
sums of the Padovan-p Jacobsthal numbers by the aid of the generating function and the
generating matrix of the Padovan-p Jacobsthal sequence.
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ABSTRACT

In this work we introduce a new version of developable ruled sur- faces in the Euclidean 3-
space. We establish an adapted frame along a spatial curve, and denote this the quasi-frame.
We then introduce a parametric representation of a developable ruled surface, and call it a
directional developable ruled surface. We investigate the uniqueness and the singularities of
such developable surfaces.
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ABSTRACT

Many scientists make an effort to simulate situations with unclear data. However, traditional
approaches do not always succeed in expressing uncertainty. One of these approaches is the
fuzzy parameterized intuitionistic fuzzy soft set (FPIFS) theory. This theory was introduced in
2019 by Sulukan et al. It has been defined and applied successfully on decision making
problems. In this paper, we present fuzzy parameterized intuitionistic fuzzy soft topological
spaces, as well as several associated notions and fundamental operations on this concept.
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ABSTRACT

In the field of mathematical analysis, Jensen's inequality plays a prominent role because of its
wide range of applications. The discrete Jensen's inequality is a classical tool to study many
other inequalities e.g, arithmetic mean, geometric mean inequality, Hölder and Minkowski
inequalities. In this work, a new parameter-dependent refinement of the discrete Jensen's
inequality is to be utilized. Some new quasi-arithmetic and mixed symmetric means are also
studied with their monotonicity and convergence. Beck's inequalities are established for the
given parameter dependent sequence to refine Hölder and Minkowski inequalities by using
the convexity of function of several variables.
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ABSTRACT

The main purpose of this paper is to acquaint the readers with some of the most significant
theorems, that are widely used in the theory of inequalities. These are inequalities regarding
so-called convex mappings. So at the end of this paper, readers should be able to know a
general background of inequalities and overview of relation between convex functions and
inequalities.
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ABSTRACT

In this work, Yongfa Chen's estimates for the eigenvalues of the Dirac-Witten operator of
compact (with or without boundary) spacelike hypersurfaces of Lorentian manifold is
improved in terms of the scalar curvature, mean curvature, Energy-Momentum tensor and its
trace. Then we give some equalities according to the first eigenvalue of the Dirac operator.
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ABSTRACT

In this work we obtain optimal estimates in terms of the trace of nondegenerate Codazzi
tensor with the help of the ߚ −twist Dirac operator.
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ABSTRACT

In this paper, we use ℒఈ,ఓ-transform which is a generalization of Laplace Transform to solve
fractional kinetic energy equations involving certain class of functions. Fractional integrals
that appear in these equations are defined in the sense of Katugampola fractional integrals.
Firstly, We prove our main results regarding the solutions of some fractional kinetic energy
equations, and then give examples to illustrate these results.
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ABSTRACT

In this study, we defined the concept of invariant statistical convergence in fuzzy normed
spaces. Also, we investigated some properties such as uniqueness and linearity of this new
concept in fuzzy normed spaces.
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ABSTRACT

The aim of this study is to research concircular curvature tensor of nearly cosymplectic
manifolds with generalized Tanaka-Webster connection. With this study, we have focused on
the important curvature properties of nearly cosymplectic manifolds equipped with Tanaka-
Webster connection. Also, based on these curvature properties, we have defined the
concircular curvature tensor with respect to the generalized Tanaka-Webster connection.
Then, we emphasized the properties that concircular curvature tensor of nearly cosymplectic
manifolds with Tanaka-Webster connection provides in case of flatness, ξ-concircularly
flatness, φ-concircularly semisymmetric.
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ABSTRACT

A solution is given to the problem of transverse shear of a thin plate clamped along the edges
of the holes and weakened by a doubly periodic system of rectilinear through cracks with
plastic end zones collinear to the abscissa and ordinate axes of unequal length. General
representations of solutions are constructed that describe the class of problems with a doubly
periodic stress distribution outside circular holes and rectilinear cracks with end zones of
plastic deformations. Satisfying the boundary conditions, the solution of the problem of the
theory of shear plates is reduced to two infinite systems of algebraic equations and two
singular integral equations. Then each singular integral equation is reduced to a finite system
of linear algebraic equations.
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ABSTRACT

We establish several discrete majorization type inequalities for convex functions defined on
rectangles. We obtain the intended inequalities while using the support line inequality,
Chebyshev’s inequality and the concept of co-ordinate convexity.
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ABSTRACT

The theory of majorization has been getting coniderable attention of the researchers working
in different fields. It has been used as key tool for solving complicated problems of
optimization. The main theme of this article is to present generalized form of Jensen-Mercer
inequality and Hermite-Hadamard inequality by using the concept of majorization. We
establish generalized Mercer's inequality by considering majorized tuples and non-negative
weights. By imposing strict condition of monotonicity on the tuples and relax condition on the
weights, we obtain another result for Jensen-Mercer inequality. Furthermore, we also obtain
genreralized Hermite-Hadamard inequality for certian majorized tuples by applying the above
obtained results.
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ABSTRACT

The main scope of this presentation is to investigate the soliton surfaces associated with the
Betchow-Da Rios Equation in Minkowski space. We discuss the differential geometric
properties of these kind of soliton surfaces with respect to the Lorentzian casual
characterizations. Moreover, the linear maps of Weingarten type, defined on tangent space of
these soliton surfaces, are stated. Finally, some new results are obtained by means of two
geometric invariants ݇ and ℎ which are genereted by linear maps of Weingarten type.
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ABSTRACT

In this study, we give a novel frame work for bipolar fuzzy soft graphs and present some basic
notions on it. We also develope efficient algorithm to solve multiple criteria decision-making
problem regarding detection of bipolar disorder in children by using bipolar fuzzy soft graphs.
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ABSTRACT

In this paper, firstly we introduced the concept of rough ओ*-convergence and investigated the
relations between rough ओ-convergence and rough ओ*-convergence in 2-normed spaces.
Secondly, we defined the concept of rough ओ-Cauchy sequence and examined the relations
between rough ओ-convergence and rough ओ-Cauchy sequence in 2-normed spaces. Also, we
introduced the concept of rough ओ*-Cauchy sequence and investigated the relations between
rough ओ-Cauchy sequence and rough ओ*-Cauchy sequence in 2-normed spaces.
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H-symmetry in Kahler Manifolds

İnan ÜNAL1
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ABSTRACT

H-curvature tensors have been defined on Kahler manifolds by using curvature properties of
such manifolds. In complex geometry, Riemannian geometry of complex manifolds has been
studied by using H-curvature tensors. In this study, we focus on Kahler manifolds under some
semi-symmetry conditions related to H-curvature tensors.
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ABSTRACT

In this paper, we apply Aboodh transform to solve linear Volterra integral equation of the first
kind. A few examples solved by Aboodh Transform. Aboodh transform is a powerful method
for solving linear Volterra integral equations of the first kind. The Convolution theorem for
the Aboodh transform has been proved. Aboodh transform for the solution of linear Volterra
integral equation of the first kind presented and in application section of this paper.
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ABSTRACT

We examine an optimal control problem governed by the Euler-Bernoulli beam equation. The
initial velocity of the system is given by the control function. We give sufficient conditions
for the existence of a unique solution of the hyperbolic system and prove that the optimal
solution for the considered optimal control problem is exists and unique. We derive the
gradient of the cost functional to be minimized via an adjoint problem. Finally, we furnish
some numerical examples to demonstrate the effectiveness of the results obtained.
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ABSTRACT

The notions of evolutoids and pedaloids are generalized by evolutes and pedals. There are
already some results about the relationships between these curves in the Euclidean plane and
Minkowski plane. However, because lightlike vectors exit, the Minkowski plane situation is
quite different from the Euclidean plane. Therefore, researchers defined two kinds of
evolutoids and pedaloids to obtain the relationships like in the Euclidean plane. In this paper,
we give a new method to overcome the obstacle and do not need to define two types of
evolutoids and pedaloids. We initially use envelope theory to study the evolutoids and
pedaloids in the Minkowski plane, illustrating an internal correlation between algebraic and
geometric viewpoints, and give the geometric explanation of evolutoids and pedaloids. Then
we generalize the notions of evolutoids and pedaloids to the category of frontal in the
Minkowski plane. Furthermore, we apply the technic of singularity theory, using the
discriminants and versal unfolding tools, to consider evolving evolutoids and give
singularities types of the evolutoids, and explain when cusps and inflexions occur and how
evolutoids evolving. Besides, there is a close relationship between the evolutoids and
pedaloids and a good correspondence between their singularities. Finally, we give an example
to show our results.
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ABSTRACT

We find the classification of beams and inextensible flows of curves in Trans-Sasakian
manifolds. We mention some results for special type of curves. Also we investigate about
inextensible flows of curves in submanifolds of Trans-Sasakian manifolds. We give examples.

REFERENCES
[1] D.E. Blair, Contact manifolds in Riemannian geometry, Lecture Notes in

Mathematics, Vol. Springer-Verlag, Berlin-New York, 1976.
[2] D.Y. Kwon, F.C. Park, Appl. Math. Lett., 12, 115-119 (1999).
[3] J.C. Marrero, Ann. Mat. Pura Appl., (4) 162, 77-86 (1992).
[4] J.A. Oubina, Publ. Mat. Debrecen, 32(3-4), 187-193 (1985).
[5] K. Yano, M. Kon, Structure on manifolds, World Scientific, 1984.

A Note On Beams and Inextensible Flows in Trans-Sasakian Manifolds

Azime ÇETİNKAYA– Oral Presentation / 052



4th INTERNATIONAL CONFERENCE
ON MATHEMATICAL AND RELATED SCIENCES

ICMRS 2021

22-24 OCTOBER, 2021

61

The Expansion Formula for a class of Dirac Operators with a Spectral
Parameter in Boundary Condition

Aynur ÇÖL1 and Khanlar R. MAMEDOV2

1Department of Mathematics and Science Education,
Sinop University, Sinop-TURKEY

2Department of Mathematics, Faculty of Science and Arts,
Iğdır University, Iğdır-TURKEY

aynurcol@sinop.edu.tr
hanlar.residoglu@igdir.edu.tr

ABSTRACT

We consider the boundary value problem generated by the Dirac equations system

ᇱݕܤ + ݕܶ݉ + Ω(ݔ)ݕ = ,ݕߣ 0 ≤ ݔ < ∞ (1)

and boundary condition

ߙ) + ଵߙ ߣ + −ଵ(0)ݕ(ଶߣଶߙ ߚ) + ଵߚ ߣ + ଶ(0)ݕ(ଶߣଶߚ = 0, (2)

where ݉ > 0 is a mass and ߣ is a spectral parameter,

ݕ = ቀ
ଵݕ
ଶቁݕ , B = ቀ 0 1

−1 0ቁ ,ܶ = ቀ1 0
0 −1ቁ ,Ω(ݔ) = ൬

(ݔ) (ݔ)ݍ
(ݔ)ݍ ,൰(ݔ)−

(ݔ) and (ݔ)ݍ are real measurable functions such that

|(ݔ)| ≤
ܿ

(1 + ଶାఌ(ݔ , |(ݔ)ݍ| ≤
ܿ

(1 + ଵାఌ(ݔ ,

here ܿ and ߝ are positive numbers. The numbers ߙ ߳ℝߚ, (݅ = 0,1,2) satisfy the conditions
ߚଵߙ > ଵߚଶߙ,ଵߚߙ > ߚଶߙ,ଶߚଵߙ = .ଵଶߚߙ

In this work, the operator interpretation of the boundary value problem (1)-(2) is investigated.
The resolvent operator is constructed and the expansion formula with respect to
eigenfunctions is obtained.
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ABSTRACT

In this work, was created the dynamic model that demonstrates the dependence of GDP on
investments and oil price in case of Azerbaijan economy.
This approach provides an opportunity for strategic planning of GDP for the country. In this
work, to achieve the desired level of GDP, the volume of investment and oil price are used as
the independent variable in the dynamic model. But as indicated above, many other factors
affect GDP. We chose two of them: the amount of investment and oil price. But even so, the
dynamic model of the optimal GDP trajectory yielded good results.
Further research will take into account the other most influential factors on GDP. In this case,
a dynamic model of the optimal trajectory of GDP will give even more adequate results.
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ABSTRACT

On the semi-infinite interval [0,∞), we consider the Dirac differential equation system

ᇱݕܤ + Ω(ݔ)ݕ = ,ݕ(ݔ)ߩߣ 0 ≤ ݔ < ∞ (1)

with the boundary condition

)ଵ ଵ(0)ݕ(ߣ − )ଶ ଶ(0)ݕ(ߣ = 0, (2)

where

ݕ = ൬ݕଵ(ݔ)
൰(ݔ)ଶݕ , B = ቀ 0 1

−1 0ቁ ,Ω(ݔ) = ൬(ݔ) (ݔ)ݍ
(ݔ)ݍ ,൰(ݔ)−

(ݔ) and (ݔ)ݍ are real measurable functions such that the condition

∫ ‖ Ω(ݔ)‖݀ݔஶ
 < ∞ (3)

is satisfied for the Euclidean norm of the matrix function Ω(ݔ), the coefficient (ݔ)ߩ is a piecewise constant
function which takes the form

(ݔ)ߩ = ቄߙ, 0 ≤ ݔ < ܽ,
1, ܽ ≤ ݔ < ∞

and 1 ≠ ߙ > 0. Here, ߣ is a spectral parameter and ) (ߣ (݅ = 1,2) is a quadratic polynomial

)ଵ (ߣ = ߙ + ଵߙ ߣ + ,ଶߣଶߙ )ଶ (ߣ = ߚ + ଵߚ ߣ + ଶߣଶߚ

with

ߚଵߙ > ଵߚଶߙ,ଵߚߙ > ߚଶߙ,ଶߚଵߙ = ,ଵଶߚߙ ߙ ߳ℝߚ, (݅ = 0,1,2).

In this paper, the operator interpretation of the boundary value problem (1)-(3) is examined. The resolvent
operator is obtained and the expansion formula is given with respect to eigenfunctions for the considered
problem.
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ABSTRACT

It is well known that a quadratic Bézier curve is also a parabolic segment of a main parabola.
In this study first we have examined the matrix representation of a parabola segment as a
special planar quadratic Bezier curve in E² . Also we have given some properties and found
the vertex of parabola y=ax²+bx+c which has the parabolic segment as a quadratic Bézier
curve with given control points.
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ABSTRACT

In this study we have examined the way to find the 5th order Bezier curve based on the
control points with matrix form, while the first, the second and the third derivatives are given
in E³. Also we give an example to find the 5th order Bezier curve with given derivatives.
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ABSTRACT

In this paper, we calculate Gaussian curvature of translation surfaces in Eଷ and Eଵଷ endowed
with a certain semisymmetric (non-)metric connectionin. After, we classify flat translation
surfaces with respect to semi-symmetric metric connections and semi-symmetric non-metric
connections in Eଷ and Eଵଷ.
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ABSTRACT

In this work, by means of the Frenet and Blaschke frame, we study a system of di¤erential
equations which is establish between the spacelike curves and the spacelike ruled surface in
dual Lorentz space and obtain the solutions of these systems for special cases. Furthermore,
Regarding to these special solutions, we give Darboux rotation vector, the distribution
parameters, the pitch of the spacelike ruled surfaces which is generated by the dual spacelike
curve.

REFERENCES
[1] N. Ayyıldız, A.C. Çöken, A. Yücesan, Balk. J. Geo. Appl., 7(1), 1-12 (2001).
[2] N. Ayyıldız, A.C. Çöken, A. Kılıç, Tensor N.S., 62(2), 112-119 (2000).
[3] W. Blaschke, Vorlesungen über differential geometrie I, Verlag Von Julius Springer-

Verlag in Berlin, 1930.
[4] C. Ekici, Ü.Z. Savcı, Y. Ünlütürk, Math. Sci and Appl. E-Notes, 1(1) 79-89 (2013).
[5] H.W. Guggenheimer, Differential geometry, Mc. Graw-Hill Book Company, New

York, 1963.
[6] S. Nizamoğlu, N. Gülpınar, J. Fac. Scie Ege Uni., 16(1), 53-62 (1993).
[7] B. O Neill, Semi-Riemannian geometry with applications to relativity, Academic Press

Inc. London, 1983.
[8] Ü. Pekmen, J. Fac. Scie. Ege Uni., 16(1), 67-74 (1995).
[9] E. Study, Die geometrie der dynamen, Verlag Teubner, Leipzig, 1933.
[10] A. Tutar, O. Şener, IJST A3 (Special issue-Mathematics), 327-330 (2012).
[11] H.H. Uğurlu, A. Çalışkan, Darboux ani dönme vektörleri ile spacelike ve timelike

yüzeyler geometrisi, CBÜ Yay. Manisa, 2012.
[12] G.R. Veldkamp, Mech. Math. Theory, 11, 141-156 (1976).

The Differential Examination with Blaschke Approach Between The Spacelike Curves and The Spacelike
Ruled Surfaces

Muradiye ÇİMDİKER ASLAN and Yasin ÜNLÜTÜRK– Oral Presentation / 059



4th INTERNATIONAL CONFERENCE
ON MATHEMATICAL AND RELATED SCIENCES

ICMRS 2021

22-24 OCTOBER, 2021

68

Curves of Constant Breadth with B-Darboux Frame in Euclidean 3-Space
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ABSTRACT

In this paper, firstly, curves of constant breadth with B-Darboux frame are introduced in
Euclidean 3-space. Then some geometric properties the curves of constant breadth with B-
Darboux frame are studied.
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Nearly Kenmotsu Manifolds Endowed with a Semi-Symmetric Metric
Connection
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ABSTRACT

This paper deals with the classification of a nearly Kenmotsu manifold satisfying certain
geometric conditions. We obtain sufficient conditions for a nearly Kenmotsu manifold of
dimension 2n+1 endowed with a semi-symmetric metric connection.
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ABSTRACT

Modelling of physical phenomena with many applications in fluid dynamics is described with
the help of nonlinear differential equations. Many analytical methods have been developed to
obtain exact solutions to these equations. Among these analytical methods, the analysis of
traveling wave solutions obtained by using the generalized exponential rational function
method will be included. In addition, the advantages and disadvantages of the applied method
compared to other methods are discussed.
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ABSTRACT

We establish some fixed point theorems for Ciric- operators in the context of b-metric spaces.
The starting point of our research was a Ran-Reurings theorem, which gave a recent research
direction in fixed point theory. The Ulam-Hyers stability of the fixed point problem, data
dependence and well-posedness are also discussed. The results are applied to a coupled fixed
point problem.
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ABSTRACT

The rates and proportions of dynamic and innovative development have come to the fore
among the factors that support the competitiveness of economic entities. Digital technology
plays a decisive role in this regard. The intensification of digital transformations in the context
of a pandemic, along with positive aspects, has also raised some problems. Among them,
information security plays a particularly important role.
The article points out the need to ensure the necessary security for the exchange of
information and knowledge in the development of the digital economy. The systemic
measures developed and implemented in the field of ICT in Azerbaijan were commented on.
The environment for the use of digital technologies in the country was described as one of the
important factors that increase the competitiveness of the national economy. The place and
role of information protection in building the information society have been determined. In
order to strengthen the export-oriented progressive ICT potential, the requirements for the
training of highly qualified specialists in the field of information security have been clarified.
The process of building an electronic state in Azerbaijan was characterized, the issues of
information security of it and the business environment were studied. In the context of the
expansion of the scope of online activities and a sharp increase in the number of virtual
offices, the necessity of taking preventive measures from the point of view of information
security was substantiated, proposals were made on the organizational and economic aspects
of their implementation.

Information Security as an Important Factor in the Use of Digital Technologies

Sevda HAJIZADE and Sevda BADALOVA– Oral Presentation / 064



4th INTERNATIONAL CONFERENCE
ON MATHEMATICAL AND RELATED SCIENCES

ICMRS 2021

22-24 OCTOBER, 2021

73

Double-Diffusive Free Convection Flow of a Rate Type Fluid

Azhar Ali ZAFAR1 and Jan AWREJCEWICZ2

1 Department of Mathematics, Government College University Lahore-PAKISTAN
2Lodz University of Technology Ladz, POLAND

azharalizafar@gcu.edu.pk
jan.awrejcewicz@p.lodz.pl

ABSTRACT

This paper presents the time dependent behaviour of double-diffusive free convection flow of
an electrically conducting, incompressible Maxwell fluid over a moving vertical plate in the
presence of external magnetic field that is fixed or moves along with the plate. Heat transfer
analysis is carried out by taking thermal conductivity as an exponential function of time,
constant concentration and first order chemical reaction. The non-dimensionalized partial
differential equations are solved by the Laplace transform method. An interesting property
regarding the behaviour of the fluid velocity is found when the magnetic field moves with the
plate. In this case the fluid velocity is not zero far away of the plate. Mechanical, thermal and
concentration effects on the fluid motion are separately brought to light. Moreover, the details
of flow and heat transfer characteristics and their dependence on some of the physical
parameters are drawn out by graphical illustrations. Furthermore, particular cases of the
motion of the plate are also discussed.
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ABSTRACT

In this article we prove the existence of fixed point theorem in a complete metric space with
respect to w-distance by resorting to variational methods such us: Ekeland’s variational
principle theorem and Directional contraction of Clarcke.
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ABSTRACT

This paper proposes a mathematical model that describes the formation and growth of
nanochats in nanocrystalline material. In the model, the concentration of stresses at the apex
of the resulting elliptical crack causes dislocations at the end joints of the grain boundaries,
causing the grain boundaries to shift. The stress field created by these dislocations and the
load applied to the crack ends cause nanochates to form and grow. Mathematical calculations
show that an increase in the radius of curvature of elliptical cracks and a decrease in grain size
contribute to the growth of nanochats. These cases are consistent with experimental data on
low shear resistance and plasticity values for most hybrid nanocrystalline materials.

CONCLUSION
Theoretical analysis shows that the formation of nanochats can lead to the growth of wounds
in the grains and grain boundaries in deformed nanocrystalline metals. Model used Border
sliding during loading leads to the formation of nanochats. It turns out that the nucleation and
growth of nanocranes in nanocrystalline materials is more associated with an increase in the
radius of curvature ρ of the crack tip.
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ABSTRACT

The Uhlmann process is built on the density matrix of a mixed quantum state and offers a way
to characterize topological properties at finite temperatures1-3. In the process of researching
the Loschmidt-amplitude, we find that the Loschmidt-amplitude zero of the quantum mixed
state can be used to characterize the topological phase transition in the Uhlmann process. We
present examples of Cruetz-ladder model and three-level systems exhibiting finite-
temperature TQPTs associated with the Loschmidt-amplitude zeros4. Especially, We analyze
an ideal spin-j quantum paramagnet in a magnetic field undergoing an Uhlmann process and
derive general formulas of the Uhlmann phase and Loschmidt amplitude for arbitrary j as the
system traverses a great circle in the parameter space5. The exact results of j =0.5 and j =1
systems show topological regimes that survive only at finite temperatures but not at zero
temperature, and the number of TQPTs is associated with the winding number in the
parameter space. Finally, we discuss the possible experimental schemes of spin-j system
undergoing Uhlmann process. Our results pave the way for future studies on finite-
temperature topological properties, and possible experimental protocols.
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ABSTRACT

This talk presents the late-terms of the asymptotic series of the singular ordinary differential
equation by its pre-factors [1]. It addresses some formal asymptotic results of asymptotic
analysis [1,2,3,4].
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ABSTRACT

In this abstract, we have studied “Life-line” differential game of two players for the Pontryagin’s
control example. In this case, players move by controlled acceleration vectors. We have subjected
Geometric constraints to controls of both players. In a pursuit problem, P- strategy is proposed for
Pursuer and by this strategy, pursuit conditions and guaranteed pursuit time are obtained. In an evasion
problem, a special strategy is proposed for Evader and evasion conditions are generated. Using the
P- strategy, we have defined an attainibility domain of Pursuer and shown that it is monotone
decreasing with respect to inclusion in t . Moreover, an attainibility set of Evader is constructed and
“Life-line” problem is solved to the advantage of the Evader.

Consider the differential game when Pursuer X and Evader Y having radius vectors x and
y correspondingly move in the space nR . If their acceleration vectors are u and v , then the game

will be described by the equations: x ax u- = , 0(0)x x= , 1(0)x x= (1) and y ay v- = , 0(0)y y= ,

1(0)y y= (2), where , , , nx y u v RÎ , 2n ³ , 0a ¹ ; 0(0)x x= and 0(0)y y= are the initial

positions of the objects X and Y . 1(0)x x= and 1(0)y y= are the initial velocity vectors of the

objects X and Y . It is assumed that 0 0x y¹ and 1 1x y= . Here the control function u satisfies a

geometric constraint ( ) ,u t a£ for almost every 0t ³ (3). The control function v satisfies a

geometric constraint ( )v t b£ , for almost every 0t ³ (4). In the “Life-line” game (1)-(4), a closed

set nM RÌ is given and it is supposed that 0y MÏ . The objective for Pursuer X is to capture
Evader Y , i.e. to reach the equality ( ) ( )x t y t= at some finite time 0t > while Evader Y is in the

zone nR M . The aim of Evader Y is to reach the zone M before being caught by Pursuer X or to
keep the relation ( ) ( )x t y t¹ for all 0t ³ , and if it is impossible, to delay the moment of meeting as
far as possible.
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ABSTRACT

At most enterprises of the technological process, automation occurs spontaneously, projects
are financed from various sources, and development is carried out by unrelated development
teams. And this leads to insufficient compatibility of operating systems, communications,
applications, and storage formats and data management. Existing methods have been
investigated in order to increase the accuracy of the measured quantities. These methods are
justified in reducing either systematic or random error. Studies have shown that the finite
difference filter reduces both errors. In order to reduce the measurement error, it is proposed
to use a finite difference filter.
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ABSTRACT

The most notable inequality pertaining convex functions is Jensen’s inequality which has
tremendous applications in several fields. Mercer introduced an important variant of Jensen’s
inequality called as Jensen-Mercer’s inequality. Fractal sets are useful tools for describing the
accuracy of inequalities in convex functions. The purpose of this paper is to establish a
generalized Jensen–Mercer inequality for a generalized convex function on a real linear
fractal set Rα ( 0 < α ≤ 1). Further, we also demonstrate some generalized Jensen– Mercer
type inequalities by employing local fractional calculus. Lastly, some applications related to
Jensen–Mercer inequality and α-type special means are given. The present approach is
efficient, reliable, and may motivate further research in this area.
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ABSTRACT

Fractal analysis is a totally new area of research based on local fractional calculus. It has
interesting applications in various fields such as a complex graph, computer graphics, the
music industry, and picture compression, and many more fields. In the paper, we present new
variants of Hadamard–Mercer type inequalities on fractal sets Rα ( 0 < α ≤ 1) by employing
generalized convex function. We establish two new lemmas involving local fractional
integrals. By using these lemmas, we obtain several results related to generalized Hadamard–
Mercer type integral inequalities for local differentiable generalized convex functions on real
linear fractal space. Finally, we give applications for probability density functions and
compute new generalized means.
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ABSTRACT

The presented talk deals with the existence of solutions of nonlinear fractional boundary value
problems. The methodology we employ is based on the lower and upper solutions approach
along with classical fixed point theorems. The presented approach unifies the existence
criteria of various fractional boundary value problems that have been previously dealt
separately in the literature. In addition, the Caputo fractional derivative operator is studied at
the extreme points. An example is taken to check the suitability of the presented results.
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ABSTRACT

The unified method is a useful method that has appeared in recent times for finding exact
solutions of nonlinear partial differential equations (NLPDEs). New obtained exact solutions
are different types of soliton wave properties along with trigonometric, hyperbolic, and
rational functions solutions. The gained distinguished varieties of exact solutions contain vital
applications in engineering and physics. With 3D, 2D, density, and contour graphical
illustration, mathematical results explicitly exhibit the proposed algorithm's complete honesty
and high performance. From the observation of the outcomes acquired, it is noticed that the
unified method can generate essential effects in taking the exact solutions of NLPDEs.
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ABSTRACT

An initial-boundary value problem for the nonlinear fractional Rayleigh-Stokes equation is
studied in  two cases, namely when the source term is globally Lipschitz or locally Lipschitz.
The time-fractional derivative used in this work is the classical Riemann-Liouville
{derivative}. Thanks to the spectral decomposition, a fixed point argument, and some useful
function spaces, the global existence and blow-up property for solutions to the problem are
investigated.
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ABSTRACT

In this work, we would like to share some refinements of Jensen’s inequality involving
Jackson Nörlund integrals along with its applications to Hermite-Hadamard inequality, mean
value theorems and information theory as well.
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ABSTRACT

In this study, we obtain the Hermite-Hadamard-Fejer Inequality with respect to alpha and beta
generators. Then we established new inequalities related to the Hermite-Hadamard-Fejer
Inequality via alpha and beta generators.
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ABSTRACT
In this study, we solve Fekete-Szegö problem for a new subclass ( ), ;m l b jSB of bi-univalent
functions in the open unit disk U defined by Deniz-Özkan differential operator.
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ABSTRACT

In this paper, we investigate a new subclass ( ), ;m l b jSB of bi-univalent functions in the open
unit disk U defined by Deniz-Özkan differential operator. We obtain initial coefficients
bounds.
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ABSTRACT

In computational neuroscience the Wilson Cowan type two-population neural field model
describes the dynamics of interactions between populations of excitatory and inhibitory
model neurons [1]. The stationary and symmetric solution of the model called bumps which
are Stimulus-specific persistent neural activity is the neural process underlying active
(working) memory [2]. Therefore, it is important to investigate the emergence and
annihilation of these activities (Bumps).  In this work, we have explored effect of Gaussian
spatio-temporal external input on the emergence and annihilation of bumps in a two-
population neural field model. The external input is divided into three parts, amplitude, spatial
part and the temporal part. The effect all these parts of the external input are investigated with
focus on temporal part. The emergence and annihilation of the persistent activity states under
the influence of triangular spatio-temporal external input is investigated by Yousaf et. al. [2].
The Gaussian temporal function in the external input is closer to natural phenomenon as
observed in Roth et. al. [4]. Results also show that the present choice of spatio-external input
is better one as compare to the triangular one. It is also found that the relative inhibition time
also plays a key role on the emergence and annihilation of the activity.
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ABSTRACT

We have provided a detailed analysis to show the fundamental difference between the concept
of short memory and piecewise differential and integral operators. While the concept of short
memory leads to different long tails in different intervals of time or space as results of power
law with different fractional orders, the concept of piecewise helps to depict crossover
behaviours of different patterns. We presented some examples with different numerical
simulations. In some cases, models with piecewise led to crossover behaviours from
deterministic to stochastics which is indeed the reason this concept was introduced.
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ABSTRACT

In this note, we recalled several new variants of fractional integrals which have become a very
popular topic in recent years and have been studied by many mathematicians. Firstly, we have
given some new concepts and definitions that have an important role in the development of
fractional analysis. In chapter 4, we proved new Hermite-Hadamard type integral inequalities
obtained with the help of Caputo-Fabrizio fractional integral operators for ଵߙ −star
ݏ −convex functions.
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ABSTRACT

In this paper, we present several general versions of fractional integrals which have become a
very popular topic in recent years and have been studied by many mathematicians. First, we
present a few definitions and concepts that have an important role in the development of
fractional analysis. Finally, we will prove some new Hermite-Hadamard type integral
inequalities obtained with the help of Caputo-Fabrizio fractional integral operators.
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ABSTRACT

The main motivation of this study is to present new HermiteHadamard (HH) type inequalities
via a certain fractional operators. We have used an integral identity and give new estimations
of HH- type inequalities for differentiable and ݉ −convex mapping via Katugampola-
fractional operators. Main findings of this study would provide elegant connections and
general variants of well known results established recently. These results can be extended to
different kinds of convex functions as well as pre-invex functions.
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ABSTRACT

In this work, we state all solutions of some Diophantine equations involving Fibonacci, Lucas
and Pell sequences via Mathematica Script and prove that there is no other solutions. In our
proof, we make use of linear forms in logarithms and Baker-Davenport reduction procedure.
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ABSTRACT

The aim of this presentation is to show the sum and integral form of Čebyšev’s inequality, as
well as some generalizations. We study Čebyšev’s inequalities for ordered n-tuples and
ordered functions. The study offers the concept of proportionally symmetric functions as a
generalization of the notion of midpoint symmetric functions. This is the concept that gives
the opportunity for expansion of Čebyšev’s integral inequality and related inequalities.
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