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Numerical Computation of Generalized Averaged Gaussian and Anti-

Gauss Quadrature Rules 

 
Miodrag M. SPALEVIĆ1 

 
1Department of Mathematics, Faculty of Mechanical Engineering, 

University of Beograd, Belgrade-SERBIA 

 

mspalevic@mas.bg.ac.rs 

 

ABSTRACT 

 

Gauss-Kronrod quadrature rules (named the quadratures of the 20th century) have been 

developing in the last 60 years in order to solve the question of efficient estimating the error of 

the Gauss quadrature formula. Anti-Gauss and the generalized averaged Gaussian quadrature 

rules, as well as their Radau and Lobatto extensions, are introduced lately as alternatives to the 

Gauss-Kronrod. We present here a survey of the results on their stable numerical calculation. 
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The Impact of Vaccination on the Epidemiological Model of Meningitis 

with Diffuse Transmission 

 
Zakia HAMMOUCH1 
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ABSTRACT 

 

This paper presents a novel approach to modeling the dynamics of meningococcal disease by 

including a compartment for vaccinated individuals. The main objective is to assess the 

effectiveness of vaccination in reducing disease transmission. To achieve this, we propose a set 

of partial differential equations to describe the model and demonstrate the existence and 

uniqueness of a solution. Additionally, we investigate the existence and stability of steady states 

in the model. Furthermore, we conduct a sensitivity analysis of the basic reproduction number 

(R0) with respect to the model parameters. Finally, we provide numerical results illustrating the 

spread of the virus. 
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Non-Standart Finite Difference Method to Solve the Mathematical Model of 

Hepatitis B Epidemic Disease 

 
Ali SHOKRI1 and Maryam MOLAYI1 

 
1Department of Mathematics, Faculty of Basic Science, University of Maragheh, P.O. Box 
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m.molayi.66@gmail.com 

 

ABSTRACT 

 
This paper aims to present a nonstandard finite difference (NFSD) method to solve the 

mathematical model of the Hepatitis B with non-cytolytic mechanisms of CTL cells. The 

proposed method have important properties such as positivity and elementary stability. 

Numerical comparisons between the proposed method and the other methods indicate that the 

new method have better accuracy and convergence. 
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On The Efficacy Of ‘Herd Behavior’ in The Commodities Market. A 

Neuro-Fuzzy Agent ‘Herding’ On Deep Learning Traders 
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ABSTRACT 

 

This paper analyzes the trading strategies of five state-of-the-art agents based on Reinforcement 

Learning on six commodity futures: Brent Oil, Corn, Gold, Coal, Natural Gas, and Sugar. Some 

of these were chosen because of the periods considered (when they became essential 

commodities), i.e., before and after the 2022 Russia-Ukraine conflict. Agents behavior was 

assessed using a series of financial indicators, and the trader with the best strategy was selected. 

Top traders’ behavior helped train our recently introduced neuro- fuzzy agent, which adjusted 

its trading strategy through “herd behavior". The results highlight how the Reinforcement 

Learning agents performed ex- cellently and how our neuro-fuzzy trader could improve its 

strategy using competitor movement information. Finally, we performed experiments with and 

without transaction costs, observing that, despite these costs, there are fewer transactions. 

Moreover, intelligent agents’ performances are outstand- ing and surpassed by the neuro-fuzzy 

agent. 
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The Influence of c-Subnormality of Subgroups on the Structure of Finite 

Groups 

 
Jehad Al JARADEN1 

 
1Department of Mathematics, Faculty of Science, Al-Hussein Bin Talal University,  

Ma’an, JORDAN 

 

jjaradeen@ahu.edu.jo 

 

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 ⩽ HG, where HG is the maximal normal subgroup 

of G which is contained in H. In this paper, we investigate the structure of a finite group G 

under the assumption that all maximal subgroups are c−subnormal subgroups and to present 

some new conditions for supersolvability.   
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Anderson Acceleration and How It Speeds Up Convergence in Fixed Point 

Iterations 
 

Leo REBHOLZ1 

 
1School of Mathematical and Statistical Sciences, Clemson University, 

Clemson, SC, 29364, UNITED STATES OF AMERICA 

 

rebholz@clemson.edu 

 

ABSTRACT 

 

Anderson acceleration (AA) is an extrapolation technique originally proposed in 1965 that 

recombines the most recent iterates and update steps in a fixed point iteration to improve the 

convergence properties of the sequence. Despite being successfully used for many years to 

improve nonlinear solver behavior on a wide variety of problems, a theory that explains the 

often-observed accelerated convergence was lacking. In this talk, we give an introduction to 

AA, then present a proof of AA convergence which shows that it improves the linear 

convergence rate based on a gain factor of an underlying optimization problem, but also 

introduces higher order terms in the residual error bound. We then discuss improvements to AA 

based on our convergence theory, and show numerical results for the algorithms applied to 

several application problems including Navier-Stokes, Boussinesq, and nonlinear Helmholtz 

systems. 
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The Consistency and Efficiency of Regularization Methods for Factor 

Loading Estimation in Structural Equation Modeling 

 
Nurul Raudhah ZULKIFLI1, Nazim AIMRAN1 and Sayang Mohd DENI1 

 
1School of Mathematical Sciences, College of Computing, Informatics and Media, 
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ABSTRACT 

 

In structural equation modeling (SEM), among the desirable properties of an estimator is 

consistency and efficiency. The mean squared error (MSE) provides a numerical measure of 

the overall accuracy and goodness of fit of the model, with lower values indicating better 

performance. Meanwhile, an efficient estimator achieves smaller estimation variability and 

provides estimates that are closer, on average, to the true parameter value. In this study, a 

traditional regularization method namely RegSEM has been used to cater the improvement of 

the effect of unique variance in SEM. However, the method is seen less efficient as the method 

regularized directly on the specific parameter matrix such as factor loading matrix, that leads 

to over shrinkage of the estimates issue which introduces some level of bias, hence reducing 

the consistency and efficiency of factor loading estimation. In SEM, the factor loading estimates 

must be unbiased in order to ensure the reliability and validity of further analyses. Therefore, 

the regularized ULS method, a new approach of regularization is introduced in this study. 

Multivariate non-normal data with specified population parameters and sample sizes were 

generated using Pro-Active Monte Carlo simulation, and the data were analyzed using R 

Programming Environment using lavaan and regsem packages. The outcome of this study 

demonstrates the capability of regularized ULS in estimating unbiased factor loading more 

consistently and efficiently than the RegSEM approach. 
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Repel Effects of Heat Transference from Brinkman Fluid under 

Ferromagnet via Non-Singularized Differentials  

 

Ambreen SIYAL1, Kashif Ali ABRO1,2,3 

 
1Department of Basic Sciences and Related Studies, Mehran University of Engineering and 

Technology, Jamshoro, PAKISTAN 
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3Department of Mathematical Sciences, United Arab Emirates University P.O. Box 15551, Al 
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ABSTRACT 

 

When Brinkman fluid exhibits a net and strong magnetization then such Brinkman fluid leads 

to ferro-magnetized Brinkman fluid with high permeabilities for magneto-strictive flow 

behavior. This manuscript aims to present the magneto-resistive analytical solutions for the 

governing equations of ferro-magnetized Brinkman fluid under an effective and powerful 

approach Atangaan-Baleanu differential operator. The governing equations of ferro-magnetized 

Brinkman fluid have been constructed from classical to Atangaan-Baleanu differential 

operators. The analytical solutions are emphasized in terms of magnetized domains for velocity 

field, temperature and concentration profiles. Integral transforms approach is invoked to tackle 

the fractional verses classical solutions and ferro-magnetized verses non-ferro-magnetized 

solutions. Our results investigate that the transfer of heat in the presence of a ferro-magnetic 

has generated ripples in Brinkman fluid showing several rheological similarities and rheological 

dis-similarities.  
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ABSTRACT 

Numerous engineering fields can use the Mixed Integer Nonlinear Chance Constrained 

Programming Problem (CCMINLP). Yet, due to the structural nature of CCMINLP, it is 

extremely challenging for existing solvers to handle this kind of problem. 

 

The main challenge is caused by MINLP's NP nature and the conventional method's evaluation 

of the probabilistic restriction. Consequently, in our work, we present new approximate 

techniques, namely modified inner and outer approximation approach. By using a continuously 

differentiable function, we approximate the probabilistic constraint. Next, the optimization 

problem is approximated by a series of nonlinear programming problems (NLPs), which may 

be resolved by an NLP solver. 

 

In our work, we also discussed the feasibility and convergence features of an optimal solution 

that closely matched the original problem.  
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Quantitative Prediction of Effective Porous for Optimal Thermal Analysis 

Based on Fractional Analytical Model 
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Technology, Jamshoro, PAKISTAN 
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ABSTRACT 

 

This manuscript dedicatedly presents the thermal analytical fractional model for the sake of 

optimization of heat and mass transfer in the presence of porous media subject to the 

functionality and characterization of nanoparticles. The thermoviscoelastic nanofluid is 

considered for investigating the conjugate effects under the suspension of nanoparticles in 

ethylene glycol via analytical approaches for two types of fractional differential operators. The 

formulation of governing equations of thermoviscoelastic nanofluid for velocity, temperature 

and concentration has been derived by means of non-singular and non-local kernels. The 

analytical solutions have been traced out by means of special functions and Laplace transforms 

as a first and second translation respectively. The rheological optimization of nanofluid by 

incorporating four types of nanoparticles exhibits isothermal efficiency during the suspension 

process. The comparative profile of temperature distribution is depicted under 

suspended/adsorbed nanoparticles in ethylene glycol for describing the major characteristics 

for thermal analysis. Our results suggest that accurate and simple quantitative analysis for four 

different types of nanoparticles is quite relevant to experimental techniques for the sake of 

enhancement of the thermal conductivity. 
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On the Other Forms of Near Perfect Numbers 
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ABSTRACT 

 

We introduce a new form of near perfect number where these numbers are the product of two 

numbers that are relatively prime and we investigate these results concerning the near perfect 

numbers with fixed redundant divisor. 
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ABSTRACT 
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ABSTRACT 

 

Developing mathematical models for assessing students' performance is a multifaceted 

endeavor that encompasses various educational objectives, including grading, performance 

prediction, proficiency identification, and more. Here, we were focused on establishing 

correlations among subjects that students typically pass together and other parameters that 

influence individual student success in those subjects.  
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Anisotropic Elliptic Problems Involve Two Types of Terms: A Lower-

Order Term and A Hardy Potential 
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ABSTRACT 

 

This work studies the existence and regularity of solutions for an anisotropic elliptic problem 

that includes a lower order term and a Hardy potential. Our approach is based on approximating 

the initial problem with a new problem that is well-posed. We then establish the necessary 

estimates to pass to the limit. 
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ABSTRACT 

 

In this work we investigate a new integral transform introduced recently by Jafari. Specically, 

we explore the applicability of this integral transform on Atangana-Baleanu fractional 

derivatives and the associated fractional integral. It is shown that by applying specific 

conditions on this integral transform, other integral transforms are deduced. We provide 

examples to reinforce the applicability of this new integral transform. 
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ABSTRACT 

 

In this paper, we consider the numerical solutions of two nonlocal fractional problems using 

the finite element method (FEM). Many papers that dealt with the elliptic problem took the 

second member into account f = 1, which is a simple form, which made us deal with f in our 

current paper according to different formulas. As for the second parabolic problem, we use the 

matrices calculated in the first problem to obtain an ordinal differential equation. We use (2, 2) 

Pade approximation to calculate the exponential matrix in the analytical solution of the ordinary 

differential equation. These methods were dropped on three numerical examples to prove the 

accuracy and efficiency of this technique, so we found it a very effective and fast 

method. 
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ABSTRACT 

 

This article describes Halvorsen circulant systems (HCS) with fractional order Caputo 

derivative and its qualitative properties. We represent the Adomian decomposition technique 

(ADM) to study the dynamics of fractional-order Halvorsen circulant chaotic system. Lyapunov 

exponents (LEs), bifurcation diagrams, and phase diagrams are used to analyse the chaotic 

behaviors of the fractional-order Halvorsen circulant system. This paper also discusses the 

stabilization and synchronization of identical Halvorsen circulant chaotic systems and stability 

theory proves adaptive feedback control and synchronization. Additionally, using the 

fractional-order system's remarkable properties, we developed a Halvorsen circulant chaotic 

image encryption technique using the enhanced Halvorsen circulant chaotic sequences. The 

suggested method uses a keystream generator for high security based on the enhanced 

Halvorsen circulant chaotic behavior. While efficient and quick for secure image transport, the 

approach is extremely safe against statistical analysis and differential assaults. The algorithm's 

effectiveness is confirmed by extensive simulation and research.  
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ABSTRACT 

 

The aim of the study is to establish the superiority of the IGA method in solving nonlinear 

Navier-Stokes equations, providing valuable insights into fluid dynamics and practical 

implications for engineering simulations. 
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ABSTRACT 

 

The averaged and optimal averaged quadrature rules provide a convenient method of 

approximating the error in the Gauss quadrature. However, they are fully applicable only if 

their nodes are internal. We discuss two approaches to determine averaged quadrature rules 

with internal nodes: (i) truncating the Jacobi matrix associated with the optimal averaged rule, 

and (ii) weighting the optimal averaged quadrature rule. A survey of our results on internality 

of averaged Gaussian quadrature rules will be presented. 
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ABSTRACT 

 

While a lot is known about the classical orthogonal polynomials, their counterparts with respect 

to non-classical weights are not as well explored. Nevertheless, sometimes such weights come 

handy as well. For example, the famous Abel-Plana summation formula offers a convenient 

method of summing an infinite series, reducing the sum to an integral with the Abel weight 

function on the real line. Orthogonal polynomials with respect to this weight naturally arise 

when we have to numerically evaluate this integral using the Gauss quadrature rule. These 

orthogonal polynomials are our object of study. We obtain a number of explicit formulas and 

algebraic relations between these and related polynomials, including the associated 

polynomials. In particular, for many of these polynomials we obtain Fourier expansions with 

the orthogonal polynomials as the basis. We also determine the weight functions whose 

orthogonal polynomials are the polynomials we discussed. At the end, we discuss the 

asymptotic properties of these polynomials and perform numerical experiments. 
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ABSTRACT 

 

The n-point Gauss quadrature formula Gn is known to be a unique optimal interpolatory 

quadrature rule. In practical applications of Gn, it is important to be able to estimate its error. 

For that purpose, (2n+1)-point extensions that inherit the n nodes of Gn, such as the Gauss-

Kronrod, averaged Gauss, and generalized averaged Gauss quadrature rules, can be used. When 

Gn is applied, the weight function (or the measure) is usually assumed to be non-negative on 

the integration interval. In the present paper, we consider the recently introduced n-point Gauss-

type quadrature formula Qn with respect to weight functions that change the sign in the interior 

of the integration interval. To estimate the error of Qn, we construct its (2n+1)-point extensions 

that inherit the n nodes of Qn and that are analogous to the Gauss-Kronrod, averaged Gauss, 

and generalized averaged Gauss quadrature rules. Numerical examples illustrate the accuracy 

of the error estimates obtained by these extensions. 
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ABSTRACT 

 

We studied the error bound of Gaussian quadrature for analytic functions. The basic idea is to 

express the remainder of Gaussian quadrature as a contour integral, then the error bound is 

reduced to find the maximum of the kernel function: 

𝐾𝑛(𝑧; 𝜔) =
𝜚𝑛(𝑧;𝜔)

𝜋𝑛(𝑧)
, 𝜚𝑛(𝑧; 𝜔) = ∫

𝜋𝑛(𝑡)

𝑧−𝑡

1

−1
 𝑑𝑡,  𝑧 ∈ ℂ\[−1,1].     (1) 

The integral representation of the error term leads directly to the error bound 

|𝑅𝑛(𝑓)| ≤
𝑙(𝛤)

2𝜋
(max

𝑧∈𝛤
|𝐾𝑛(𝑧)|) (max

𝑧∈𝛤
|𝑓(𝑧)|),       (2) 

where 𝑙(𝛤) represents the length of the chosen contour Γ. 

We studied the estimates (2) for various weight functions with respect to this particular Γ. 
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ABSTRACT 

 

We consider the boundary value problem generated by the differentia equation 

                           xzzxpz ,0,)( 2                                                  (1) 

Boundary condition 

                                             ,0)0()0( 2  zbz                                                          (2) 

and discontinuity conditions at a point ),0(0 x
 

),0()0(

),0()0(

0

1

0

00




 xzxz

xzxz




                                                  (3) 

Where ,1,0   )(xp  is a real-valued function such that   

                                        



0

)()1( dxxpx                                                        (4) 

and b  is a real number. 
      In this paper, by using the integral representation of the solution of the equation (1) we 

defined the scattering data of the boundary value problem (1)-(4), some properties of the 

scattering data are investigated and the uniqueness of the solution of the inverse problem is 

shown. 

  In the case 1  the similar problem is shown in [1] 
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ABSTRACT 

 

In this work, is considered the inverse scattering problem on the half-line  ,0  with a 

nonlinear spectral parameter in the boundary condition: 

uuxqu 2)(  ,    x0 ,                                            (1) 

0)0()()0()( 2
210

2
210  ubbbuaaa  ,                             (2) 

where the potential )(xq  is a real valued function and 




dxxqx )()1(

0

,                                                    (3) 

ia , ib  )2,1,0( i  are real numbers,   is a complex parameter. 

The direct and inverse problems of scattering theory on the half-line for the equation (1) with a 

spectral parameter contained in the boundary condition were investigated in [1, 2, 3]. In the 

case of nonselfadjoint, the similar problem was worked in [4]. 

In the present work, the scattering data is defined and the properties of the scattering data are 

investigated. It turns out that the potential in the equation (1) is determined by specifying: the 

scattering function, non-real singular values and normalization polynomials. 
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ABSTRACT 

 

In this paper, a two dimensional numerical model is presented to examine the flow structure at 

water confluences. The junction flow is a complex physical phenomena mainly due to its 

hyperbolic behaviour so it is not strange that transcritical and supercritical flow regimes may 

occur at the immediate vicinity of the junction.  The numerical model in this study is set up for 

the simple junction flow which is formed by a main channel with an adjacent right-angled 

lateral branch. The flow is governed by the shallow water equations. These equations are 

derived from the Navier-Stokes equations under the assumption that the vertical scale of flow 

fluctuations is much smaller than the horizontal scale. The numerical method presented here is 

based upon Godunov type finite volume solvers on an unstructured triangular grid. The use of 

unstructured grids is advantageous due to its flexibility for more complex geometries, however, 

it brings difficulties in the interface flux computations where discontinuous solutions take place. 

Moreover, the solutions are required in large computational domains with real time 

calculations. Therefore, the use of flux limiters becomes inevitable and the gradient approach 

has to be modified for the unstructured grids. In this study, a novel computer code is developed 

to simulate the flow dynamics in the neighbourhood of confluences and downstream of main 

channel. The gradient computation is improved so that the proposed numerical technique can 

deal with the discontinuous solutions on the control volume interfaces of unstructured mesh. 

The numerical results are visualized by the water surface elevation profiles. It is revealed that 

the presence of a lateral branch creates a variability of flow depth and velocities and so that a 

separation zone is observed at the downstream corner of the junction.      
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ABSTRACT 
In the abstract, we study a differential game with two players (Pursuer and Evader) moving under 

undamped oscillations. Geometric constraints are imposed on controls of both players. The controls 

function as the acceleration vectors. In a pursuit problem, the  strategy is proposed for the Pursuer, 

and capture conditions and guaranteed capture time are determined. In an evasion problem, a special 

strategy is proposed for the Evader, and evasion conditions are identified. By the  strategy, we 

construct an attainibility domain of the players with the property of monotonicity in time. Moreover, a 

reachability set of the Evader is built in order to solve the “Life-line” problem in favour 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 :    x x u  , 0(0)x x , 1(0)x x ,  

   Y :    y y v  , 0(0)y y , 1(0)y y ,  

where , , , nx y u v R , 2n  ; 0(0)x x  and 0(0)y y  are the initial positions of the objects X  and 

Y , respectively; 1(0)x x  and 1(0)y y  are the initial velocity vectors of the objects X  and Y , 

respectively. It is assumed that 0 0x y  and 1 1x y . Here, the control function ( )u   of the Pursuer 

satisfies the geometric constraint ( )u t   for almost every 0t  , and the control function ( )v   of the 

Evader meets the geometric constraint ( )v t   for almost every 0t  . In the “Life-line” game, it is 

supposed that a closed subset 
nM R  is given, and 0y M . The aim of Pursuer X

 
is to capture 

Evader Y , i.e. to reach the equality ( ) ( )x t y t  at a 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 t  for all 0t  , and if it is impossible, to delay the time of the meeting as far as 

possible.    
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ABSTRACT 

 

In this paper, some novel integral inequalities for different kinds of convex functions have been 

proved by using Caputo-Fabrizio fractional integral operators. The findings includes several 

new integral inequalities P-functions. We have used the properties of Caputo-Fabrizio 

fractional operator, definitions of different kinds of convex functions and elemantery analysis 

methods. 
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ABSTRACT 

 

The main motivation of this work is to give some new definitions for Log-Exponential Convex 

Functions and prove new integral inequalities. To obtain the main findings, we used some 

classical inequalities such as Hölder and Young's inequality for certain powers of functions. 

Special results were obtained by taking 𝛼 = 0 in the main results. 
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ABSTRACT 

 

In this paper some new inequalities of Hadamard-type are established for the classes of 

functions whose derivatives of absolute values are geometrically m-geometrically convex 

functions via Riemann-Liouville integrals. 
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ABSTRACT 

 

Although graph theory is a field of study in itself, graphs are frequently used in studies in other 

branches of science and to facilitate human life in all areas of modern living spaces. One such 

class of graphs is interval graphs which model the intersection structure of a set of intervals of 

any linearly ordered structure on the real line, and have applications in various fields such as 

combinatorics, molecular biology, measurement theory and scheduling. The Tutte polynomial 

is one of the most well-known and frequently used types of polynomials in graphs. In this work, 

we investigate Tutte polynomials of interval graphs. For this purpose, certain classes of interval 

graphs are considered and their Tutte polynomials are tried to characterize. 
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ABSTRACT 

 

In this talk, the authors present certain combinations defined the generalized elliptic integral of the 

first kind $\K_a$ and inverse hyperbolic tangent $\arth\,r$. such as $f(r)=\left[3p(\arth\,r)/r+1-3p-

2\K_a/\pi\right]/r^4$,$g(r)= \left[2\K_a/\pi-q(\arth\,r)/r+q-1\right]/r^2$ and $F(r)\equiv 

r^3f(r)/(\arth\,r-r)$,are proved to be absolutely monotone on $(0,1)$. Moreover, these 

propertiesprovide lower and upper bounds for $\K(r)$, $\K_a(r)$. 

 

ACKNOWLEDGEMENT 

This work was supported by Zhejiang Higher Education Visiting Scholar Foundation. 

 

REFERENCES 

[1] S.L. Qiu, Sci. China Ser. A, 41(12), 1241-1247 (1998). 

[2] Z.-H. Yang, J.-F. Tian, Ramanujan J., 48(1), 91-116 (2019).  

[3] H. Alzer, S.L. Qiu, J. Comput. Appl. Math. 172, 289-312 (2004).  

[4] S.-L. Qiu, X.-Y. Ma, Y.-M. Chu, Computational Methods and Function Theory, 22(2), 

323–366 (2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Absolute Monotonicity Properties of the Generalized Elliptic Integral of 

the First Kind 

Fei WANG-Oral Online Presentation / 026 

mailto:wf509529@163.com


6TH INTERNATIONAL CONFERENCE  

ON MATHEMATICAL AND RELATED SCIENCES 

 ICMRS 2023 

20-22 NOVEMBER, 2023 

 

Book of Abstracts-ICMRS 2023 

 
33 

Strongly Nonlinear Coupled System in Orlicz-Sobolev Spaces without  

∆_2-Condition 

 
Rabab ELARABI1 

 
1Department of Mathematics, Faculty of Science, Meknès, MOROCCO 

 

 rababelarabi162@gmail.com 

 

ABSTRACT 

 

The aim of this paper is to prove in Orlicz-Sobolev Spaces, the existence of capacity solution 

to a strongly nonlinear coupled system without assuming the ∆_2- condition on the N-funtion. 

This system may be regarded as a modified version of the well-known thermistor problem; in 

this case, the unknowns are the temperature in a conductor and the electrical potential. 
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ABSTRACT 

 

 In this paper, we present an alternative statistical method for kernel estimation, specifically the 

local linear estimation (L.L.E), applied to the conditional distribution function. This approach 

is examined in a scenario where the response variable is real, and the explanatory variable varies 

in an infinite-dimensional space. The main goal of this research is to establish the asymptotic 

normality of the constructed estimator, accompanied by explicit rates. Furthermore, we 

illustrate the effectiveness of our results through a simulated study. 
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ABSTRACT 

 

In this study, we present a new generalization of the Hermite-Hadamard type inequalities for 

geometrically convex functions via Hadamard fractional integras. Also, we give some new 

inequalities for Hadamard fractional integrals by using two identities. 
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ABSTRACT 

 

In this study, we first prove two new identities for differentiable functions. Then by using these 

equalities, we obtain some Simpson type inequalities involving fractional integrals with respect 

to another function. For this aim, we use the functions whose derivatives in absolute value are 

convex and Hölder inequality. 
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ABSTRACT 

 

This research presents a new refinement method for Hermite-Hadamard inclusions in the 

context of interval-valued convex functions, utilizing the weighted Jensen inclusion approach. 

Furthermore, the study demonstrates that special choices can lead to extensions of the Hermite-

Hadamard inclusion. A practical example is provided to illustrate the principal outcomes of this 

approach. The proposed method offers a more accurate refinement of Hermite-Hadamard 

inclusions, which can facilitate the development of new mathematical techniques for interval-

valued convex functions. 
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ABSTRACT 

 

Fractional calculus plays a fundamental role in both mathematics and applied sciences, serving 

as an invaluable tool. Also, the new operator proportional Caputo-Hybrid provides improved 

applications in various fields of mathematics and computer sciences. In consideration of the 

significance of applications, our emphasis is on this operator. This work introduces novel 

Milne-type inequalities for the proportional Caputo-Hybrid operator. Initially, we present a new 

identity.  Then, taking advantage of this identity, we establish results with the help of convex 

functions.  Later, we explore specific instances of the outcomes obtained.  
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ABSTRACT 

 

In the study, we are interested in defining a general form for the spherical indicatrices of the 

helix curve. Then, we establish a generalization of Sabban frame. By using the general form of 

these Sabban vectors, we also study some special Smarandache curves and define their 

generalized version of geodesic curvatures. Finally, we discuss some specific cases as a 

corollary and provide the graph of each curve and its geodesic curvature. 
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ABSTRACT 

 

In this study, some relations and examples of radical anti-invariant lightlike hypersurfaces of a 

locally product-like semi-Riemannian manifolds is presented. With the help of statistical 

structures and Riemannian curvature invariants, some characterizations on these hyperurfaces 

is obtained. 
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ABSTRACT 

 

In this study first, it is stated the matrix representation of the biquadratic (2x2) Bézier surfaces 

in E³. Second, for the examples elliptic, hyperbolic paraboloid and parabolic cylinder have 

been examined as biquadratic Bézier surface.  Further it has been explained the way how to 

find the control points of a given elliptic, hyperbolic paraboloid and parabolic cylinder as 

any biquadratic Bézier. 
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ABSTRACT 

 

In this study, it has been researched the tangent curve and arctangent curve as Bézier curve. Also, 

tangent and arctangent curves as a cubic, 5th, and 7th order Bézier curve have been investigated 

by modelling and found the control points with matrix form in plane.   
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ABSTRACT 

 

In this paper, we describe s−logarithmically convex functions in the first sense which are 

connected with the ordinary logarithmically convex functions and s−convex functions in the 

first sense. Afterwards, some new inequalities are given related to s−logarithmically convex 

functions in the first and second sense. 
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ABSTRACT 

 

In this paper, we have proved a new integral inequality of Hadamard's type for geometrically 

convex functions via conformable fractional integrals. Also, we have obtain a new integral 

identity and by using this identity, we have established some new integral inequalities for quasi-

geometrically convex functions via conformable fractional integrals. 
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ABSTRACT 

 

In this paper, we establish some new inequalities of the Hermite-Hadamard like for class of  

(h − s)1,2−convex functions which are ordinary, super-multiplicative or similarly ordered and 

nonnegative. 
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ABSTRACT 

 

In the present note, we prove some Hermite-Hadamard type inequalities via the conformable 

fractional integrals for exponentially convex functions. In the applications part, we give new 

inequalities for the bivariate and generalized logarithmic means. 
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ABSTRACT 

 

In paper D. LJ. ÐUKIC, R. M. MUTAVDŽIC ÐUKIC, A. V. PEJCEV and M. M. SPALEVIC, 

Error estimates of Gaussian-type quadrature formulae for analytic functions on ellipses – a 

survey of recent results, Electron. Trans. Numer. Anal., 53 (2020), pp. 352–382, Lemma 4.1 

can be applied to show the asymptotic behaviour of the modulus of the complex kernel in the 

remainder term of all the quadrature formulas in the recent papers that are concerned with error 

estimates of Gaussian-type quadrature formulae for analytic functions on ellipses. However, in 

the paper D. R. JANDRLIC, DJ. M. KRTINIC, LJ. V. MIHIC, A. V. PEJCEV, M. M. 

SPALEVIC, Error bounds of Gaussian quadrature formulae with Legendre weight function for 

analytic integrands, Electron. Trans. Anal. 55 (2022), pp. 424–437, which this note is 

concerned with, there is a kernel whose numerator contains an infinite series, and in this case 

the mentioned lemma cannot be applied. This note shows that the modulus of the latter kernel 

attains its maximum as conjectured in the latter paper.  
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ABSTRACT 

 

Structure and substructure connectivity were introduced by Lin et al. [1] based on their 

reasoning that vertices that are related can affect each other, and those that are nearby a faulty 

vertex are more likely to become faulty. Let H be a connected subgraph of a graph G. The 

structure connectivity of G is the minimum number of a set of connected subgraphs in G, whose 

removal disconnects G and each element in the set is isomorphic to H. The substructure 

connectivity of G is the minimum number of a set of connected subgraphs in G, whose removal 

disconnects G and each element in the set is isomorphic to a connected subgraph of H. The 

structure connectivity and substructure connectivity are studied on several hypercube variants 

[1,3,4]. The n-dimensional folded divide-and-swap cube 𝐹𝐷𝑆𝐶𝑛 was introduced by Kim et al. 

[2] as a novel hypercube variant to decrease the network cost.  In this study, we fully investigate 

𝐾1,𝑚-structure connectivity and 𝐾1,𝑚-substructure connectivity of 𝐹𝐷𝑆𝐶𝑛 for 𝑑 ≥ 1 and  𝑛 =

2𝑑 where 2 ≤ 𝑚 ≤ 𝑑 + 2. 
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ABSTRACT 

Panel structures have always been of high preference in major industries such as aerospace, 

naval and construction due to their high efficiency in supporting the high amount of loads 

and moments by the integrated membrane and bending action mechanism. Laminated 

composite materials are increasingly preferred in major industries such as aerospace, marine, 

automotive and wind energy sectors due to their high strength-to-weight and stiffness- to-

weight ratios (reducing fuel consumption), and more importantly tailoring capabilities to 

achieve the optimum design through manipulating the composition of composite materials, 

stacking ply orientation, etc. Analysis of the composite structures with varying curvatures 

such as spherical, cylindrical or hyperbolic paraboloid panel can introduce additional 

difficulties. These difficulties may include resolving the issues related to anisotropic 

behavior, satisfying the boundary conditions, and involving radius of curvature definition 

correctly. Thus, finding the necessary natural frequency and mode characteristics of these 

composite panels with varying curvature in the preliminary design stages is of great 

importance for a clear understanding of dynamic response of those structures. For that 

reason, numerical results are presented for the free vibration analysis of moderately thick 

laminated cylindrical, spherical and negative Gaussian curvature panel for various 

combinations of boundary conditions.  Generalized differential quadrature method is 

employed here to solve the free vibration of plates and panels shells made up from symmetric 

and antisymmetric cross-ply laminated composites. Utilizing the GDQ method in the 

governing differential equation transforms the problem into a generalized eigenvalue 

problem, leading to the determination of the frequency parameter and mode shapes. The 

natural frequency and mode shapes are explained with comprehensive tabular and graphical 

representations by investigating the effect of various parameters such as effects of stacking 

lamination, boundary conditions and the effect of curvature. 
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ABSTRACT 

 

Recently, fractional differential equations have gained wide popularity for researchers. 

Because important applications in science and engineering can be better modeled through 

fractional derivatives and integral operators, the fractional derivative is used in many 

different fields such as engineering and science [1]. For example, topics such as diffusion 

processes and fractals can be better described with the help of the fractional analysis. 

 

This study is concerned with a Riemann Liouville fractional boundary value problem with three 

point boundary conditions 

               𝐷𝑟𝑢(𝑡) + 𝑓(𝑡, 𝑢(𝑡)) + 𝑔(𝑡, 𝑢(𝑡)) = 0, 𝑡 ∈ (0,1),   𝑟 ∈ (𝑛 − 1, 𝑛], 𝑛 ≥ 3 

 

                                     u(0) = u′(0) = ⋯ = u(n−2)(0) = 0,       Dμu(1) = λDμu(ξ) 

where 0 < 𝜇 ≤ 1,   0 < 𝜉 < 1  ,  𝜆 ∈ (0, ∞),  D is the Riemann-Liouville fractional derivative,  

𝑓, 𝑔 ∈ ∁([0,1] × [0, ∞), [0, ∞)). Here, under some assumptions on the nonlinear terms, the 

existence and uniqueness of positive solutions are obtained by means of a fixed point theorem. 

Furthermore, an iterative sequence is derived for approximating the unique solution. 
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ABSTRACT 

 

Structure connectivity is a reliability measure introduced by Lin et al. [1] as a generalization of 

the classical connectivity. Let F be a set of connected subgraphs of G.  Then F is called a 

subgraph-cut of G if G − V(F) is disconnected or an isolated vertex. Let H be a connected 

subgraph of G. Then F is an H-structure-cut if F is a subgraph-cut, and every element of F is 

isomorphic to H. The H-structure connectivity of G gives the minimum cardinality of all H-

structure-cuts of G. Similarly, F is an H-substructure-cut if F is a subgraph-cut, and every 

element of F is isomorphic to a connected subgraph of H. The H-substructure connectivity of 

G is the minimum cardinality of all H-substructure-cuts of G. The class of generalized Petersen 

graphs was introduced by Coxeter [2] and named by Watkins [3].  By modifying the generalized 

Petersen graphs, Zhou and Feng [4] introduced the double generalized Petersen graphs. In this 

study, we investigate the star-structure connectivity and the star-substructure connectivity of 

generalized and double generalized Petersen graphs. 
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ABSTRACT 

 

Let ( )H D be the space of analytic functions on the unit disc D and let S(D) denotes the set of 

analytic self-maps of D. Let Ψ = (ψ𝑗)𝑗=0
𝑘   be such that  𝜓𝑗 ( )H D  and 𝜑 ∈ 𝑆(𝐷). We 

characterize the compactness of the sum of generalized weighted composition operators 

𝑇Ψ,𝜑
𝑘 𝑓 = ∑ 𝜓𝑗 . 𝑓(𝑗)𝑜𝜑𝑘

𝑗=0 = ∑ 𝔇𝜓𝑗,𝜑
𝑗

𝑓,𝑘
𝑗=0            ( )f H D  

between weighted Banach spaces of analytic functions 𝐻𝑣
∞(𝐻𝑣

0) and 𝐻𝑤
∞(𝐻𝑤

0 )  which unifies 

the study of products of composition operators, multiplication operators and differentiation 

operators. As applications, we obtain the compactness of the generalized weighted composition 

operators between weighted Bloch-type spaces. 
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ABSTRACT 

 

This study explores the examination of a stochastic Gilpin-Ayala model operating within an 

environment characterized by heightened uncertainty, focusing on the diffusion phenomenon 

between two distinct geographical regions under investigation. The research establishes 

stringent criteria to determine the survival or extinction of the species. Additionally, empirical 

evidence is presented to confirm the existence of a stable distribution. A key milestone in this 

investigation involves the identification and comprehensive delineation of the critical factors 

intricately governing extinction dynamics and persistence, particularly in the context of 

pollution parameters. The findings underscore the significant impact of pollution on ecological 

dynamics and emphasize the imperative inclusion of pollution parameters in environmental 

investigations. Notably, the study reveals that, in the absence of pollution, conventional criteria 

governing extinction and persistence closely align with those observed in unpolluted 

environments, validating the robustness of the mathematical analysis. To support and validate 

the obtained results, a series of numerical depictions are introduced in this scientific inquiry. 
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ABSTRACT 

 

In this paper, we formulate a stochastic SIR epidemic model with logistic growth and non-linear 

power functions. We establish the existence of a unique global positive solution. Furthermore, 

our objective is to analyze the long-term performance of the system and provide valuable 

insights into disease extinction within a population. Our investigation explores the necessary 

conditions for disease extinction, which are essential for predicting and controlling the spread 

of deadly diseases. Additionally, by constructing a stochastic Lyapunov function, we establish 

sufficient conditions for the existence of a unique ergodic stationary distribution. Finally, we 

present some numerical simulations to substantiate our theoretical results. 
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ABSTRACT 

 

In this paper we are concerned with the well-posedness and asymptotic 

stability of solutions of a delayed porous thermoelastic type III, where the delay 

is distributed and acts on the heat equation. We investigate the cases of equal 

and non-equal wave speeds. In the first case, we proved an exponential rate of 

decay provided that the weight of delay is strictly less than the weight of the 

thermal dissipation. In the second case and under the same condition on the 

weights of the damping and the delay, we obtain a polynomial decay rate. 
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ABSTRACT 

 

This paper deals with an anomalous diffusion system which describes the spread of epidemics 

among a population. The analysis includes someresults of the asymptotic behavior of global 

bounded solutions for this system with homogeneous Neumann boundary conditions. 
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ABSTRACT 

We study a linear elliptic system without divergence constraint involving Navier-type 
boundary conditions in a three-dimensional bounded domain, possibly multiply connected and 
with boundary possibly non connected. We establish an appropriate Inf-Sup condition and 
then we prove the existence and uniqueness of the generalized solutions in Lp−Theory. 
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ABSTRACT 

 

The study examines special Viviani’s curve and its Darboux vector to construct corresponding 

Sabban frame for the curve. Then, as an application, new Smarandache curves are derived with 

respect to these Sabban vectors. The geodesic curvature for each curve is expressed by the 

curvature and the torsion of Viviani’s curve. Graphical illustrations for each curve and their 

geodesic curvatures are presented to support the claimed relationships. 
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ABSTRACT 

 

This study deals with obtaining an optimal solution for the optimal control of the parabolic 

initial-boundary value problem. We show that the optimal control problem is well-known and 

prove that the cost functional is differentiable. In this paper, a variational method for the optimal 

control problem is suggested. A necessary condition for the optimal solution is given.   
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ABSTRACT 
  

The aim of this study is to investigate the Gröbner bases of toric ideals and some of their 

applications. After discussing the basic issues regarding Göbner bases and toric ideals, some 

applications of Gröbner bases of toric ideals are mentioned. 
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ABSTRACT 

 

Our aim in this study is to investigate hash functions and their various applications in 

cryptography. The discussion extends to traditional hash functions and provides a 

comprehensive review of their properties. The article also touches upon the types of attacks 

these functions may encounter. It examines the potential vulnerabilities and risks associated 

with hybrid functions, providing insights into the security challenges they face. 
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ABSTRACT 

 

In this work, basic information about cryptographic hash functions and key agreement protocols 

will be given and the relationships between them will also be discussed. 
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ABSTRACT 

 
In this notes Aschbacher’ s Thorem will be given and the Aschbacher’ s 
classical group classes will be defined. We will do some analysis for the 
maximal 𝐶6 class of classical groups with dimensions 6 and 8. 
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ABSTRACT 

 

The present abstract considers Milne-type inequalities for the case of differentiable functions. 

Firstly, we give some Milne-type inequalities for bounded functions by fractional integrals. 

Moreover, we present several fractional Milne-type inequalities for the case of Lipschitzian 

functions. Furthermore, we obtain fractional Milne-type inequalities for functions of bounded 

variation.  
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ABSTRACT 

 

Several extensions, generalizations and new variant of different types of inequalities for 

different kinds of convex functions obtained by researchers. In this paper, we establish the 

Bullen, Midpoint, Trapezoid and Simpson type inequalities, respectively, for 𝜂-convex 

function, with the help of identities existing in the literature. 
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ABSTRACT 

 

In this paper, we obtained some integral inequalities via Atangana-Baleanu fractional integral 

operators for 𝑠−convex functions and 𝑃 −functions using the identity by proved Set et al. Some 

of the inequalities proved are reduced to existing inequalities in the literature for some special 

values of the parameters. And also, the inequalities obtained produce new results for some 

special values of the parameters. 
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ABSTRACT 

 

We estabished Ostrowski and Hermite Hadamard type inequalities in the context of quantum 

variational calculus using the Montogmery identity involving quantum symmetric integrals. 

Holder's and Power mean inequalities involving quantum symmetric integrals are also helping 

tools to prove the main results.  Some examples are provided along with graphical illusions to 

demonstrate the validity of the new discoveries. Our latest findings are regarded as 

generalisations of some known inequities in the literature. 
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ABSTRACT 

 

In 2013, K. Alli, A. Subramanian and S. Pious Missier introduced a new class of sets 

namely, 𝑔#𝑝# −closed and investigated properties of this set.  Also, they studied and 

discussed some of its properties and compared this new notion with some other classes 

of sets and investigated some of their basic properties in topological spaces. We introduce 

𝑔#𝑝# −continuous function, 𝑔#𝑝# −irresolute function,  𝑔#𝑝# −open function, 

𝑔#𝑝# −closed function, pre-𝑔#𝑝# −-open function, and pre-𝑔#𝑝# −-closed function and 

investigate several properties and characterizations of these new types of mappings in 

topological spaces.  
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ABSTRACT 

In 2010, Saeid Jafari, M. Lellis Thivagar and Nirmala Rebecca Paul introduced a new 

class of sets called g~α-closed sets and g~α-open sets in topological spaces and studied 

some basic properties and characteristics of these sets. The purpose of the present paper 

is to introduce a new class of g~α topological vector spaces. We study several basic and 

fundamental properties of g~α topological vector spaces and investigate their 

relationships with certain existing spaces. Along with other results, we prove that 

transformation of an open (resp. closed) set in a g~α topological vector space is g~α open 

(resp. g~α-closed). In addition, some important and useful characterizations of g~α 

topological vector spaces are established. We also introduce the notion of almost g~α 

topological vector spaces and present several general properties of almost g~α topological 

vector spaces. 
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ABSTRACT 

In 2017, Sakkraiveeranan Chandrasekar, Velusamy Banupriya and Jeyaraman Suresh 

Kumar introduced and studied properties of a new class of sets in topological spaces 

namely 𝜃𝑔∗𝛼 −closed sets and 𝜃𝑔∗𝛼 −open sets.  We will extend the concept of 

compactness via 𝜃𝑔∗𝛼 −open sets by introducing 𝜃𝑔∗𝛼 −compactenss in topological 

spaces and will investigate their relationships among them as well as their 

characterizations by making use of generalized mappings including 𝜃𝑔∗𝛼 −continuous 

functions and 𝜃𝑔∗𝛼 −irresolute functions. The objective of this paper is to introduce the 

new concepts called 𝜃𝑔∗𝛼 −compact space, 𝜃𝑔∗𝛼 −Lindelöf space, countably-

𝜃𝑔∗𝛼 −compact space, almost * compact ­g  space, and mildly 𝜃𝑔∗𝛼 −compact space 

in topological spaces and investigate fundamental properties and characterizations of 

these new notions in topological spaces. 
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