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Lasso Estimator for High-Dimensional Repeated
Measurements Model
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' Department of Mathematics, Collage of Education for Pure Sciences, University of Basrah, Iraq.

Corresponding Author: ¥noj1972 khalef@gmail.com
Yabdulhusseinsaber@yahoo.com

Abstract: In this paper, we propose the lasso method for choice of penalty level and investigate the error of the lasso
estimator in repeated measurements model. We introduce our repeated measurements model with its expectation error and
its derivative, we investigate the choice of level the penalty parameter for the lasso estimator which plays important role in
investigation the lasso estimator and also show that with high probability, the random variable is very close to its
expectation. Lastly, we investigate the error of lasso estimator and conclude that with high probability the lasso estimator

will pick out most of the important variables,

INTRODUCTION

Many scientists and researchers have been given a definition for the repeated measurements in the different periods
of time. [1] defined them as term used to describe the data in which observations of response variable are measured
repeatedly for each experimental unit under different experimental conditions. While [2] explained that the repeated
measurements require two or more independent groups between the most of known experimental designs in the set of
different researches type. In the other words, in the repeated measurements , the observations of experimental units

are measured repeatedly in the time unit.

The linear regression model is said to be high-dimensional model when the number of explanatory variables exceeds
the number of observations. In other hand, the model is called low-dimensional model when the number of
explanatory variables is less than the number of observations. Whatever the linear regression model whether low or
high-dimensional, we desire to satisfy some important properties which are: estimation, prediction and variables
selection.

A least squares estimator can be obtained by minimizing the residual sum of squares. As long as an inverse of the

explanatory matrix exists, this leads to have a unique solution to the given problem. But this method cannot apply on
the problem which has high-dimensional data. In the sense that, when the number of unknown coefficients which are
to be estimated is larger than the number of sample size. In this case, the uniqueness of solution cannot be obtained.
Furthermore the traditional methods, like all possible regression, forward regression, backward regression and step-
wise regression cannot be used for the variables selection in the high-dimensional data.
As mentioned above, it is cleared that these methods cannot be applied due to increment in the number of coefficients
on the account of sample size. In this case, another methods must be utilized instead of conventional method for the
estimation and variables selection. It is known that, the common and suitable method which can be employed to treat
with the high-dimensional data is called penalized least squares method. The main use of this method is to overcome
the computational problems and also improves the prediction accuracy. The penalized method is based on the principle
of reduction the residual sum of squares with the some constraints on the unknown parameters. The estimations of
penalized method can be obtained by minimizing an objective function which consists of two parts: loss function and
penalty function. The general form of the penalized method is given in the following equation,

Pis(4, ) = (Y = XB)'(Y — XB) + P:(4, B),

Proceedings of the 2020 2nd International Conference on Sustainable Manufacturing, Materials and Technologies
AIP Conf. Proc. 2292, 020002-1-020002-10; https://doi.org/10.1063/5.0030795
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Minimum-quadratic unbiased estimator of variance components for
the repeated measurements model by a new approach

Jasim Mohammed Ali Al-Isawi®", Abdulhussein Saber AL-Mouel®

a,, . 1
Mathematics Department, College of Education for Pure Sclence, Basrah University, Iraq

ARTICLE INFO ABSTRACT
Keywords:
Minimum norm quadratic unbiased

estimator (MINQUE)
Minimum variance quadratic unbiased

estimator (MIVQUE)
Repeated measurement model (RMM)

Variance Components

Quadratic Unbiased Estimator (MIVQUE), and Minimum Norm Quadratic Unbiased Estimator
(MINQUE) satisfying some optimum properties and giye some examples for repeated
measurements model. Also simulation approach is used. { g ’

1. Introduction .
The estimation of variance components is an important inference

problem in repeated measurements models. There are differen:’
methods have been proposed to estimate the variances. Such as
MIVQUE and MINQUE which proposed by Rao (1971a,1971b and
1972). Rao (2002) dand Subramani (2012) are introduced a modified
for the two methods of variance components in mixed linear models.
Further, the concept of RMM has evolved considerably to use in wide
scientific disciplines, in particular, the health, agricultural and
industrial areas. These models could be applied in animal eugenics
studies and even in the improvement of machines performance in the

industrial sector.

The model of Vonesh and Chinchilli (1997) that has been modified
is an important and widely used in RMM. But the absence of
knowledge for values of parameters of the variance components, play
a key role for more of researches. Therefore, we proposed a new
approach to calculate matrices of MIVQUE and MINQUE to find a
suitable estimator for these unknown parameters of the variance
components. It is important to note that the two methods MIVQUE
and MINQUE are most widely used to estimate the components of
variance. Apart from the first and second order moments of the
observables, this method does not require any distributional

o

assumptions.
25
N N

3. The Repeated Measurements Model (RMM): [3], [20]
Consider the linear model of repeated measurement with one
between—units factor incorporating univariate random effects, and

* Corresponding author.

E-mail address: jasim.ali@uobasrah.edu.ig (J. Al-Isawi).
2019.602665 (Act-aft. 27 September 2019).

in revised form 26 June 2019; Accepted 29 August 2019.
le under the CC BY license

parameterization. Suppose that repeated measurements at p time
points are obtained from g groups of subjects. Let n; denote the
number of subjects in group j, and let ¥ jk denote the response at

time k from the ith subject in gfoup j.

2.1. Setting up the model: -
Consider the following model

Yk =p+7+ 65y +ve + (o) jx + e, (1)
where :
i=1,..,n isanindex for experimental unit within group j,
J =1,...,q is an index for levels of the between-units factor

(group), ,
k =1,...,pisan index for levels of the within-units factor (time),
Yijx, is the response measurements at time k for unit { within group
4 is the overall mean, ‘ '

7; is the added fixed effect for treatment group j ,

8y is the random effect dué to experimental unit { within
treatment group j, ;

Yk is the added fixed effect for time k, :
(ty)jx is the added fixed effect for the group j X time k

interaction, and .
&y is the random error on time k for unit i within group j.

=

For the parameterization t{) be of full rank, we impose the
following set of conditions:

(http://c;reaﬁvecomméns.org/licenseS/‘byM.O/).
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Hussein K. Kadhim* “ and Mudhir A. Abdul Hussain

Department of Mathematics, Faculty of Education for Pure Sciences, University of Basrah, Basrah, Iraq
“Corresponding author: khashanhussein@gmail.com

Abstract. This paper studies a nonlinear wave equation’s bifurcation solutions of elastic beams
situated on elastic bases with small perturbation by using the local method of Lyapunov-Schmidt.
We have found the Key function corresponding to the functional related to this equation. The
bifurcation analysis of this function has been investigated by the angular singularities. We have found
the parametric equation of the bifurcation set (caustic) with the geometric description of this caustic.
Also, the critical points’ bifurcation spreading has been found.
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1. Introduction

The nonlinear problems which occur in mathematics and physics may be formed in the form of
operator equation
fx,A)=b, x€0,beY, AcR". (L)
In which f is a smooth Fredholm map whose index is zero and X, Y are Banach’s spaces and
0 < X is open. The method of reduction for these problems to the finite dimensional equation
O, =8, €M, BeN (2)

may be used, where M and N are smooth finite dimensional manifolds. Lyapunov-Schmidt
method can reduce equation (1) to equation (2), in which equation (2) has all the analytical and
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Abstract. This paper studies the Camassa-Holm equation’s bifurcation solutions by using the local
method of Lyapunov-Schmidt. The Camassa-Holm equation has been studied with the formula ODE.
We have found the key function corresponding to the functional related to this equation. The bifurcation
analysis of this function has been investigated by the boundary singularities. We have found the
parametric equation of the bifurcation set (caustic) with the geometric description of this caustic,
Also, the critical points’ bifurcation spreading has been found.

Keywords. Camassa-Holm equation; Bifurcation solutions; Boundary Singularities; Caustic
MSC. 34K18; 34K10

Received: June 25, 2019 Accepted: July 18, 2019

Copyright © 2019 Hussein K. Kadhim and Mudhir A. Abdul Hussain. This is an open access article distributed
under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

1. Introduction

The nonlinear problems which occur in mathematics and physics may be formed in the form of
operator equation,

fx,A)=b, x€0,beY, LeR" (1)
in which f is a smooth Fredholm map whose index is zero and X, Y are Banach’s spaces and
O c X is open. The method of reduction for these problems to the finite dimensional equation,

o,)=p, {eM, peN (2)
may be used, where M and N are smooth finite dimensional manifolds. Lyapunov-Schmidt
method can reduce equation (1) to equation (2) in which equation (2) has all the analytical and
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In this paper, we apply a weak Galerkin method for solving one dimensional coupled Burgers’
equations. Based on a conservation form for nonlinear term and some of the technical
derivational. Theorticly, we drive the optimal order error in L? and H' norm for both
continuous and discrete time weak Galerkin finite element schemes, also the stability of
continuous time weak Galerkin finite element method is proved. Numerically, the accuracy
and effectiveness of the weak Galerkin finite element method are illustrated by using
Numerical examples with the lower order Raviart—Thomas element RT}. for discrete weak

derivative space.
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In this research, we have proposed a new technique to solve two-dimensional (2D)
viscous fluid flow among slowly expanding or contracting walls. The new technique
depends on combining the algorithms of Yang transform and the homotopy perturbation
methods. The results, obtained from the first iteration and by using the new method,
show the accuracy and efficiency of this method compared to the other methods, used
to find the analytical approximate solution for the problem caused by the 2D viscous
fluid flow. Moreover, the graphs of the new solutions show the validity, usefulness and

necessity of the new method.

1. INTRODUCTION

One of the most common problems of the fluid flow and
which has interested many researchers is the laminar flow of
viscous fluid through a porous channel or pipe with
contracting or expanding permeable walls. This great interest
is due to its biological applications, like the conveyance of
biological fluids through expanding or contracting receptacles,
nomination in the lungs and kidneys, flow inside the
lymphatic's, and many others besides. Many scientists and
rescarchers have attempted to find solutions for these
equations using different methods; for example, the first
scientists who found a solution to the two-dimensional laminar
flow of a viscous fluid problem in a parallel-walled channel is
Berman [1]. He found the solution to this problem by using the
perturbation method. He utilized the Reynolds number as a
perturbation parameter, where the solution is valid for small
values of the Reynolds number. Ganji et al. [2] applied the
homotopy perturbation method (HPM) to solve 2D viscous
fluid flow problem between slowly expanding or contracting
walls. Comparing their results with the numerical method
(NM), they noted that HPM is efficacious and simple and can
be used to solve nonlinear problems. Moreover, their results
demonstrate that HPM is capable to solve this problem with
quickly convergence approximations without any restrictive
supposition or transformations, which lead to changes in the
physical definition of the problem. Dinarvand [3] found a
solution for the viscous fluid flow through slowly expanding

or contracting walls by using the differential transform method.

He compared between his results and the ones obtained from
the numerical method to find that his results exhibit the
marked accuracy. Moreover, from these results, he noticed that
the differential transform method does not demand small
parameters in the equations, therefor, this method can be
applied to many nonlinear differential and integral equations
without perturbation, linearization, or discretization.
Dinarvand et al. [4] used the homotopy analysis method
(HAM) to find the solutions for the viscous fluid flow with

631

expanding or contracting gaps. They compared the obtained
results with the numerical method and the results demonstrate
a remarkable accuracy. This method (HAM) differs from
perturbation methods in that it does not rely on small
parameters. So, it is valid for both mighty and weak nonlinear
problems. Sushila et al. [5] used the Sumudu transform
homotopy perturbation method (HPSTM) to solve the problem
of the viscous fluid flowing between slowly expanding or
contracting walls. Numerical results have shown that these
methods are very effective and able to solve this problem.
Moreover, they observed that this method was able to find the
solution without any restrictive suppositions to the rise of
changes in the physical definition of the problem. They also
noted that the advantage of this method is that it solves
nonlinear problems without utilizing Adomian’s polynomials.
Ledari et al. [6] solved the viscous fluid flow problem by
slowly expanding or contracting walls by using Akbari Ganji’s
Method (AGM). They compared the results of AGM with
those of the Ruge-Kutta method, the Adomian decomposition
method, the homotopy perturbation method and variational
iteration method; the results show that this method is
efficacious and has enough accuracy.

Despite all these advantages of the methods, used by
researchers to solve the current problem (as illustrated in
available literature), there are some disadvantages to these
methods, for example, some of these methods require high
iterations to obtain an accurate solution to the current problem.
Also, some of these methods require a great deal of time and
cffort to solve the problem.

There are many analytical methods. some of which need a
perturbation parameter and others do not need one. One of
these methods that do not need perturbation parameters is the
Yang transform method (YT), which is a new integral
transform proposed in 2016 by Yang [7]. It was first applied
to the heat transfer equation in the steady-state. Note that this
method is precise and efficacious in finding the analytical
solutions to linear differential equations (partial), and it is used
by many researchers to solve different problems [7, 8]. In 2018,
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Abstract. In this paper, we define a new sequence of linear positive operators of integral type
W, (f;x) to approximate functions in the space Cal0,00), > 0. First, wo study the basic con-
vergence theorem in simultancous approximation and then study Voronovsknja-type asymptotic
formula. Then, we estimate an error occurs by this approximation in the terms of the modulus
of continuity. Next, we give numerical examples to approximate two test functions in the space
C4[0,00) by the sequence W,(/f;z). Finally, we compare the results with the classical sequence of
Sziisz operators Sp(f; ) on the interval [a,b]. It turns out that, the sequence W, (f; ) gives better
results than the results of the sequence Sy (f;z) for the two test functions using in the numerical
examples.

2010 Mathematics Subject Classifications: 41A10, 41A25,41A36

Key Words and Phrases: Linear positive operators, Simultaneous approximation, Voronovsknja-
type asymptotic formula, Modulus of continuity

1. Introduction

Bernstein in 1912, using a sequence known by his name, Bernstein sequence, which is
defined as:(1]

Bu(/9) = éb,.,k(x)f (8) (L)

where, bn,k () = (2) zF(1 - z)"* and f € C[0,1].

Next, Voronovskaja in 1932 shown that the order of approximation is O(n‘l) Also
she showed that this order of approximation by Bernstein sequence cannot be im‘)ro i
beyond O(n~1).[18]. Many papers interested in the classical sequences of Bernstelin rn:l
gave some modifications of them [5], [11]. In addition, the numerical application for this

*Corresponding author.
DOI: https://doi.org/10.29020/nybg.ejpam.v12i4.3547
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Simultaneous approximation by a new sequence of integral type

Ali J. Mohammad *
Amal K. Hassan'
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Abstract

In

our present work, we define a new sequence of linear and positive operators of
integral

type to approximate unbounded function in the interval [0, «). First, we study
the ordinary approximation then, we proceed to study the simultaneous approximation
of this sequence. In addition, we drive a Voronovskaja-type asymptotic formula of s-times
differentiable functions, We Support our study with a numerical example to approximate a
first derivative of the test fun,

ction. Also, we compare the results with some sequences which
are studied in the past.

Subject Classification: 41425, 41428,

Keywords: Lincar positive operators, Korovkin theorem, Simultaneous approximation, Voronovaska-
Ja-type asymptotic formula.

1. Introduction

In 1885, Weierstrass [10] introduced the well-known fundamental
theorem in approximation theory called “Weierstrass approximation

theorem”, in the proof of this theorem, Weierstrass introduced the
following sequence:

W= [foetTa,

wherea, =a—§ b=b+6,1,=[:¢™ dt,c=b,—a,and f € C[a, b].

*E-mail: alijasmoh@gmail.com (Corresponding Author)
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Abstract, In this work we focus on spectral asymptotic for the second derivative operators.
Here we study Schrddinger operator with zero-range potentinls, because this operator has great
importance for understanding the solvable problems in quantum mechanics and atomic
physics, It appears in difterent models such as the mathematical physics, applied mathematics
and theoretical physics, We have (wo objectives in this work, We first demonstrated that this
operator has i continuous spectrum contains an infinite number of bands separated by gaps.
We then explained that the bands to gaps ratio tends to zero under certain conditions.

1. Introduction

The differential operators are ubiquitous in many natural systems, ranging from quantum to
atomic physics applications. These applications are used to give risc a solvable model of
complicated physical phenomena [1,2,5]. Because the method of solid-state physics reproduces
the geometry of the problem extremely well, therefore, there is a particular interest in the
applications of these models. Kroing and Penney [10] weve the first who described this model by
the Hamiltonian operator

d A
H= —-(1\_‘2“*‘ 2, S(x—n),
nez

where o is the Dirac delta function and @, are the actual coupling constants that describes eacl?
point interactions. They also explained the spectrum of permissible energy values which consists
of continuous region separated by finite intervals. Further, this-operator is used to solve the
complicated physical phenomena. The point interactions found*in many different models by
considering boundary conditions at the individual points. The generatized point interaction in one
dimension with boundary conditions

(ub(O*J) 0 (cr ﬂ) (w(O"))
Y(0h) y &/\¢07)/
is studied in [12, 13]. He also discussed the existence and the physical properties of the one-
dimensional §'-interaction Hamiltonian. Bloch theorem is used to explain that any such operator

coincides with some self-adjoint extension of the unperturbed second-derivative operator
restricted to the set of functions vanishing in a neighbourhood of the origin [7). Morcover, the

Content from (his work may be used under the terms of the Creative Commans Altribution 3.0 licence. Any further distribution
of this work must maintain attribution to the quthor(s) and the title of the work, joumal citation and DOL.
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The Smoothness of Schrodinger Operator With
Electromagnetic Potential

Yahea Hashem Saleem!, Hadeel Ali Shubber!®*
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* Department of Mathematics, College of Education for Pure Sciences, Universily of
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Abstract. In this paper, we prove that the Feynman-Kac Ito formula of the Schrédinger operator
with electromagnetic ¥(t, ) in equation (1) in (8] which defined as

U(t,z) = / dpt (w)exp <—i /0 l b(w(s))dw — % /0 t divbw(s)ds - /0 L V(w(s)d5> p(w(t))

is differentiable of the variable t, and so establish that the infinitely differentiable in a region,
therefore, investigate smoothness of this function.

2010 Mathematics Subject Classifications: 35J10, 35B65

Key Words and Phrases: Schrédinger operator, electric potential, magnetic potential, smooth-
ness.

1. Introduction

The problem of the self-adjoint operator is central in the quantum machine (the
Diracvon Neumann formulation of quantum mechanics, in which physical observables such
as position, momentum, angular momentum).

Kato [5] who showed on the basis of his elegant inequality that, if V(z) > 0 and
V € Li,, then the Schrodinger operator is essentially self-adjoint on the set of infinitely
differentiable finite functions. Nextly, Gaysinsky, Goldstein [4] they proved smoothness
of the Schrodinger operator which is one important step to prove self-adjointness must
be smoothness. After that, Adam Ward [1] investigated the essential self-adjointness of

-

Schrodinger operator. N
Many researchers studied self-adjoint operator were done, for example [2], (6], (7], (9]-

* Corresponding author.
DOl https://doi.org/10.29020/11ybg.ejpam.v12i4.3515

Email addresses: yahea-h@mail.ru (Y. H. Saleem), hadeelali2007@yahoo.com (H. A. Shubber)
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A New Mixed Nonpolynomlal Spline Method for the Numerical Solutions of
Time Fractional Bioheat Equation
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Abstract

In this paper, a numetical approximation for u time fiactionol one-dimensional
bloheat equation (transfer paradigm) of temperature distribution in tissues is
introducad. 11 deals with the Coputa fractional derivative with @ order for time
fractional derivative and new mixed nonpolynomial spling for second order of space

denvative, We nlso amalyzed the convergence and stability by cmploying Von
Neumann method for the present scheme,

Keywords: Fractional biohent equations, Caputo fractional derivative, new mixed
nonpolynominl spline, stability,

Ghal iyt s Lasd) Jylall say Mixed Nonpolynomial Spline 3yl Gl
(o) dpnsilly L) gos) gy

Ll i b o 0 el 2 plos
e D s byt b gl Al A0 ety !
Sl s b Awsla 4 Aipa oyl A R4 AL
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b LD a0 gl Ll ) il S UL e da @ D 0 b
S22t as psad ) Mixed Nonpolymomial Spline izl 2i=d pacty
o e 5 5 AN 2B Ay bz Al R i @ B e CapUID 530D
L agp opb L ALY A WG 5 ddly B Jyd
1. Introduction
In the hyman body, the skin is considered as the largest organ. The study of skin and thermal
behavior of living tissues is very fundamental, and it can be mathematically described by Penncs’
bioheat transport tqu:lion,,
4 0T (x,
Pl"(o_r‘;;,llsl‘-;:_‘._'l4 Wyep(Tu =T)+Q + qn Q)
Mathematical resolve of the complex thermal interaction between the vasculature and tissucs is a
topic of interest for numcrous physiologists, physicians, and engineers [1]. Temperature distribution in
<kin tissucs is important for medical applications such os skin cancer, skin bumns, cte. (2]. At most, the
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Abstract

The nim of this paper is 1o employ the fractional shifted Legendre polynomials
(FSLPs) in the matrix form 10 approximate the fructional derivatives and find the
numerical solutions of the one-dimensional space-fractional bioheat equation (8-
FBIIE). The Caputo formula was utilized to approximate the fractional derivative,
The proposed methodology applied for two examples showed its usefulness and
cfficiency. The numerical results showed that the utilized technique is very
eflicacious with high accuracy und good convergenee.

Keywords: Collocation method, Space-Fractional bioheat equation, Fractional
shifted Legendre polynomials, Numerical aceuracy.
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1. Introduction

Many problems in various ficlds can be successfully modeled by the ordinary, partial or fractional
differential cquations. Fields of application include, for example, biomedical cngineering, physics,
viscoclasticity, biology, and luid mechunics ete. In many cases, finding the exact solutions for these
cquations is difficult or impossible, Therefore, rescarchers used approximate or numerical solution
methods [1-5].
The fractional calculus is utilized to improve the modeling accuracy of many phenomena in natural
sciences. The most important merit of utilizing (ractional differential cquations is their non-local
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Abstract, In this

data model, Fyr

employed to ma

Paper, we consider a set of linear constraints on the copfﬁcicnls of the random panffl
thermore, Bayesian approach based on Markov Chain Monfc Carlo (MCMC) is
king inferences on the model coefficients subject to this constraints,

Keywords. Panel Data Model

cywor 'ata N » Maximum Likelihood Method ,constrained maximum likelihood estimator, Prior
distribution , Posterior dnstribution, Bayesian estimation.

1. Introduction

The analysis of panel data allows the model builder to learn about economic processes whi!e
accounting for both heterogeneity across individuals, firms, countries, and so on and for dynamic
effects that are not visipje in cross sections. Modelling in this context often calls for complex
stochastic specifications,[7]. The panel data model has been investigated by the many researcher as
Elhorst in (2001) presented Paper surveys panel data models extended to spatial error autocorrelation
or spatially lagged dependent variable, [5]. Hurlin in (2004) proposed a simple test of Granger (1969)
non causality hypothesis in heterogeneous panel data models with fixed coefficients,[10]. Bun , a. e. in
(2005) studied extends earlier results on bias — corrected estimators for the fixed effects dynamic panel
data model,[3]. Gorgens a. ¢. in (2008)discussed efficient estimation of nonlinear dynamic panel data

pplication to smooth transition models ,they explores estimation of a class of nonlinear

(variables
affecting the coefficients) are purely categorical,[6]. Ashley and Sun in (2016) proposed subset

continuous updating GMM estimators for dynamic panel data models,[1].

The cornerstone of Bayesian methodology is the Bayes theorem, which is known as the principle of

inverse probability. It helps us make probability statements about parameters after the sample has
been taken. The conditional distribut;

g the Bayes’ rule. However, to obtain the posterior
data and the prior distribution. Tl

he choice of the prior distribution depends on the knowledge of the
investigator as well as his willingness to incorporate beliefs and theoretical postulates into the

methodology. There are explicit rules for selecting prior distributions whether an informative or non-

informative prior is preferred. In the spirit of the simplicity postulate, it is reasonable to begin with a
simple case, a regression model with a constant term and a regressor. Markov Chain Monte Carlo
(MCMQC) is both feasible and provides sufficiently accurate results if used with care. Based on the
problem at hand, the investigator can utilize either of these tools or a combination of them can be
constructed. This makes it possible to sample from the complicated posterior distributions and/or
compute posterior moments or any other inferential summary statistic. Calculation of the marginal
posterior functions is an important part of Bayesian analysis, for the usual objective is to make
inferences about individual parameters and or provide graphs for those marginal posterior densities.
MCMC methods facilitate such investigations,[4],[12],[13],[14].

The linear model subject to a set of linear constraints on the coefficients of the model arises
commonly in applied econometrics as well as other scientific applications. Constrained parameter

Coment from this work may be used under the terms of the Creative Commons Altribution 3.0 licence. Any further distribution
8Y

of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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Abstract

In this paper, some new exact solutions of the important nonlinear partial
differential cquations in physics as Gardener’s equation and Sharma-Tasso-Over
cquation are formally derived by utilizing the first integral method, where it is
equipment us with many exact solutions by using the travelling wave transform,
then deduce a system of ordinary differential cquations which is solved by
depending on theorem in commutative algebra and with helping the mathematical
software like Maple and Wolfram Mathematica.

Keywords

First integral method; Gardener’s equation and Sharma-Tasso-Over equation, a
theory of commutative algebra.

1.Introduction

In the recent years, A matter of getting the exact solution of nonlinear partial differential cquations (NLPDEs) has
aroused the interest of many scientists, due to the appearance of these equations in many scientific ficlds such as
engineering complex physics phenomena, mechanics, chemistry and biology e, also as a result of the development
in the ficld of computer software like Maple or Mathematica, which enables us to perform the complicated and
tedious algebraic calculations casily and high efficiency, moreover, by the exact solutions, we can casily verify the
accuracy and validity of the qumerical solutions and also analyses the stability of these solutions, so many efficient
analytical methods have emerged to find the exact solutions of nonlinear evolution equations had proposed such as
tanh method was applied by Khater et al. [9], tanh-sech method Malfliet [11], extended tanh method by El-Wakil
and Abdou [3], sine-cosine method Wazwaz [18, 19], F-expansion method Sheng [15], the extended mapping
method Peng and Krishnan [20], the exp(-G(&)) Method Fengyan [7] etc.

Feng [6], proposed a new powerful method, which called the first integral method for solving Burgers-KdV
equation. This method depends on the concepl of the theory of commutative algebra Ding and Li [2]. The
magnificence of this method embodies in the enjoyment of the following advantages, firstly, it avoids a great deal
of ﬁrcsomc and complicated caleulations and the second point it supplies difterent more exact and explicit ravelling
solitary solutions, moreover, it has proved ease and applicability for different types of differential equations, so it is
considered an easier and quicker method than other traditional techniques. Recently this useful method was applied
10 solve fractional equation Eslamil et al. [5] also used widely by many researchers [1, 10, 12, 13, 14, 16, 17]

In the present work, we would like to extend the application of the first integral mefhod o solve important
equations are Gardener’s equation and Sharma-Tasso-Over equation. The Structure of this article can be arranged
as follows: Section 2, gives a short introduction to the first integral method. Applying the first integral method and
some new exact solutions are obtained for nonlinear partial differential equation (PDE) as Gardner's equation and
the Sharma- Tasso- Olver equation In section 3. Finally, in section 4, the conclusion of this research is summarized.

2. The basic idea of the first integral method(FIM)
We recap the main points of FIM by considering a gencral nonlinear PDE in the form

P(u.u::ux'u}':un:uxt'uyhuxy'uxxx' ) =0, (2'1)

i H i 1 3 eenee. Y .r distributio
C) Content from this work may be used uader the werms ol the Creative Commens Auribution 3.0 licenee. Any lurther distribution
L‘_ul‘ this work must maintain aunbution o the authorts) and the title ol the work, journal citstion and DOLL
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Topological Data Analysis for Image Forgery Detection
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Abstract

The manipulation of digital images has become easy due to powerful computers, advanced photo-editing

software packages and high-resolution image-capturing devices. The identification of image authenticity
has received much attention because of the increasing power of image editing methods. Object removal is
an image forgery technique, which is usually achieved by the Exemplar-Based Inpainting (EBI) method
without any noticeable traces. Some legal issucs may arise when a tampered image cannot be distinguished
from a real one by visual examination. Therefore the manipulation of digital images has become a huge
challenge to passive image forensics, There are a lot of forgery techniques that use to detect on these images
afier removing the object, but these techniques have limitations when used some post-processing operations
such as super-resolution processing, noise addition, blurring and compression processes. To address this
issue, this paper proposes a novel forgery detection technique to recognize tampered inpainting images,
using topological data analysis ({TDA) approach. TDA is a mathematical approach concem studying shapes
or abjects 10 gain information about conneclivity and closeness property of those objects. This proposed
technique is applied for a large number of natural images with getting a good results,

Keywords: Image forgery. Image inpainting. Topological Data Analvsis. Local Binary patierns. kNN

classifier.

Introduction

In recent years, the field of digital image forgery
detecon has remained active and has received
significant interest from the scienlific community. A
wide-ranging study about image forgery detection have
been introduced in ‘",

A copy-move and object removal are a famous
forgeries processes at this time. There are a lot of
techniques for detecting the copy-move regions in
images in the literature, also there are a lot of techniques
for detecting the forgery regions in images. However,
we will focus on techniques for the detection of object
removals in an image, which is usually completed by
EBI] method in an unnoticeable way. Up lo now, there
are few works which report about the blind detection of

im:lgf.' inpainting (20 (3 (4 (50 6y

Corresponding author:
Ahmed K. Al-Jaberi .
E-mail: ahmed.shanan/@uobasrah.edu.iq

As the first attempt, the authors in ** introduced
a forgery detection method for EBI based on zero-
connectivity features, and fuzzy membership is proposed
to detect specific image doctoring to yield the degree of
matching of blocks in suspicious regions and identified
forged regions by the fuzzy membership. However,
this method failed to detect the forged regions in the
compressed and JPEG images.

Later, the authors in ¥ presented an automatic
forgery detection method for EBI process. The proposed
method contains two major processes: suspicious region
detection and lTorged region identilication. The proposed
method performs well with regard 10 both accuracy and
speed while detecting forged regions. Tlowever, this
method still incapable to locate the forged regions of
small sizes.

Therefore, Bacchuwar et al. in " proposed a novel
method to deteet inpainting forgery and copy-move
regions using a jump patch-block matching, which
makes this method robust and faster than the already
existing methods. This method reduces computational
costs.
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RESUMO

A modelagem de muitos fendmenos em varios campos, como matematica, fisica, quimica, engenharia,
biologia e astronomia, & feita pelas equagdes diferenciais parciais nao lineares (PDE), A equacao do telégrafo
hiperbolico é uma delas, onde descreve as vibragdes de estruturas (por exemplo, edificios, vigas e maquinas) e
€ a base para equagées fundamentais da fisica atémica. Existem varios métodos analiticos e numeéricos para
resolver a equacao do telégrafo. Uma solugéo analitica considera enquadrar o problema de uma forma bem
compreendida e calcular a resolugao exata. Também ajuda a entender as respostas para o problema em termos
de precisao e convergéncia. Esses métodos analiticos tém limitagées com precisdo e convergéncia. Portanto,
um novo metodo analitico aproximado & proposto para lidar com restricées neste artigo. Este método usa as
series de Taylors em sua derivagdo. O método proposto foi usado para resolver a equagéo hiperbolica de
segunda ordem (equagao Telegraph) com a condig&o inicial. Trés exemplos foram apresentados para verificar a
eficacia, precisao e convergéncia do método. As solugées do método proposto também foram comparadas com
as obtidas pelo método de decomposi¢ao adomiana (ADM) e pelo método de andlise de homotopia (HAM). A
técnica é facil de implementar e produz resultados precisos. Em particular, esses resultados mostram que o
metodo proposto é eficiente e melhor que os outros métodos em termos de precis&o e convergéncia

Palavras-chave: Equagao do Telégrafo Hiperbdlico, Série de Taylor, Solugdo Analitica, Precisdo, Operador Nao
Linear.

ABSTRACT

The modeling of many phenomena in various fields such as mathematics, physics, chemistry,
engineering, biology, and astronomy is done by the nonlinear partial differential equations (PDE). The hyperbolic
telegraph equation is one of them, where it describes the vibrations of structures (e.g., buildings, beams, and
machines) and are the basis for fundamental equations of atomic physics. There are several analytical and
numerical methods are used to solve the telegraph equation. An analytical solution considers framing the problem
in a well-understood form and calculating the exact resolution. It aiso helps to understand the answers to the
problem in terms of accuracy and convergence. These analytic methods have limitations with accuracy and
convergence. Therefore, a novel analytic approximate method is proposed to deal with constraints in this paper.
This method uses the Taylors' series in its derivation. The proposed method has used for solving the second-
order, hyperbolic equation (Telegraph equation) with the initial condition. Three examples have presented to
check the effectiveness, accuracy, and convergence of the method. The solutions of the proposed method also
compared with those obtained by the Adomian decomposition method (ADM), and the Homotopy analysis method
(HAM). The technique is easy to implement and produces accurate results. In particular, these results display that
the proposed method is efficient and better than the other methods in terms of accuracy and convergence.

Keywords: Hyperbolic Telegraph Equation, Taylors' Series, Analytical Solution, Accuracy, Non-Linear Operator.
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A Unique Fixed Point Using Fuzzy Cone and §-Fuzzy Cone Integrable Functions

Sarim H. Hadi and Ali Hasan Ali
Department of Mathematics, College of Education for Pure Sciences,
University of Al-Basrah, Basrah, Iraq

Abstract: The purpose of this study is to present the idea of an f-partition for a closed interval. Also, we
introduce a new notion to a notion of fuzzy cone metric space that is called fuzzy cone function as well we
prove fundamental fixed-point theorems. Moreover, we obtain a concept of E-fuzzy cone integrable function.
Finally, we conclude new results for fixed point in the £-fuzzy cone integrable functions.

Key words: Fuzzy cone metrio space, f-partition for (4, v), fuzzy cone integrable function, £-h function, §-fuzzy
cone integrable function and fixed-point thecrems, fundamental

INTRODUCTION

The idea of the cone metric space and the fixed point
in the cone metric space was presented by Huang end
Zhang (2007). They replaced the set of the real numbers
by an ordered Banach space in the definition of the metric
and it is a generalized to the notion of the metric space.
Further, there are many researchers discussed the
generalization of the fixed point in the cone of these
spaces (Abbas and Jungck, 2008; Huang and Zhang,
2007, Vetro, 2007). D1 Bari and Vetro (2008) introduced a
new concept of the fixed point in the field of @-mapping
and concluded some of the results and examples
achieved,

One of their interested on the applications in the
fuzzy cone metric space was introduced by Bag (2013)
where he studied many subjects that are related to it.
After that many researchers touched on the concept of
the fixed point in this space. Oner et al. (2015) provided
another definition of the concept of fuzzy cone metric
space and concluded some of the results related to it and
fuzzy metric space is studied by many researchers
(AL-Mayazhi and Hadi, 2015).

In this study, the notion of fuzzy cone metric
space is investigated and some fundamental definitions
are given. Also, we define a new notion of integration
to the notion of fuzzy cone metric space that is called
fuzzy cone integrable function. We prove fundamental
fixed-point thecrems. Moreover, we introduce a concept
of E-fuzzy cone integrable function. Finally, we
conclude new results for the fixed point in the &-fuzzy
cone integrable function. The range of fuzzy cone

metric is considered as such where such is defined by
the set of all non-negative fuzzy real number that are
defined on E*(T) where E*(1) is a given real Banach space

(Bag, 2013).
MATERIALS AND METHODS

Background materials: The definitions of the fuzzy
number, the convex fuzzy real number and the normal
fuzzy number are mentioned by Mizumoto and Tanaka
(1979) as well as for the arithmetic operations @, e, © on
ExE were presented by Bag (2015). There are also
important definitions such as fuzzy real Banach space,
interior point and fuzzy closed subset of such are
mentioned by Bag (2013). A subset P of such is called
fuzzy cone if:

» P is fuzzy closed, nonempty and P+ {0}
* a,beR, a b0, v, weP=avbbweP
* vePandeveP=v=0

Given a fuzzy cone PcE*(I) such, we define a partial
ordering < with respect to P by v<w if w eveP. On the
other hand v<w such that v#w while v<w will stand
ovelnt P.

A fuzzy cone P is said to be normal if there is a
number k>0 such that for all x, yeE*(I) such with
0=vsw=v=<kw.

A fuzzy cons P is said to be regular if {x.} is an
increasing sequence which is bounded above is
convergent that is x,<x,x, ..., X,<w for some weE*(I) such,
then there is x€E*(T) such that |[x x| -0 as n-es.
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IYixed Point Theorems of Fuzzy T*-Cone Metric Space and Their Integral
Type Application
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Abstract

The objective of this work is to study the concept of a fuzzy T*-cone metric
space And some related definitions in space. Also, we discuss some new results of
fixed point theorems. Finally, we apply the theory of fixed point achieved in the
research on an integral type.

Keyword: Fuzzy T*-cone metric space, Fuzzy-complele, Fuzzy-continuous, Fuzzy-
sequentially convergent and fixed point with application of integral type.
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1. Introduction

The Cone metric space and the fixed point this space was presented by L. G. Huang and X. Zhang
[1]. The Cone metric space is a generalization of metric space. Further, there are many researchers
discussed the generalization of the fixed point theorem in Cone of these space [2-7]. In 2008, Bari and
Vetro introduced a new concept on the fixed point in the field of ¢- mapping and concluded some of
the results and examples achieved.

One of their interested in the applications in the fuzzy Cone metric space was introduced by Bag
[8] and studied many subjects that are related to it. After that, many authors touched on the concept
of the fixed point in this space. Oner, Kandemir, and Tanay provided another definition of the
concept of fuzzy cone metric space and concluded many of the results related to it (see[4-6], [10]
and[11]).

In this work, we will define fuzzy T*-Cone metric space. We also mentioned some definitions
related to this space and proved some of the properties achieved. In addition, we show fa ixed point in
fuzzy T *-Cone metric space. The range of fuzzy Cone metric is considered as C*(I), where C*([) is
defined by the set of all fuzzy real number defined on C where C is a given real Banach space ),[9].

2. MAIN RESULTS

The definitions of the fuzzy number, convex fuzzy real number, and normal fuzzy number as

mentioned in ([12]), as well as for the arithmetic operations @, ©, © on C X C were presented by
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