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SOR METHOD FOR THE IMPLICIT FINITE DIFFERENCE SOLUTION OF
TIME-FRACTIONAL DIFFUSION EQUATIONS

Sunarto, A", Sulaiman, ' & Saudi, A2

ABSTRACT. In this study. we derive an unconditionally implicit finite difference appr
oximation equation from the discretization of the one-dimensional linear time fractional
diffusion equations by using the Caputo’s time fractional derivative. Then this approxim
ation equation hence will be used 1o generate the corresponding system of linear equat
ions. The approximation solution of the linear system is described via the implementati
on of Successive Over-Relaxation (SOR) iterative method. An example of the problem
is presented (o illustrate the effectiveness of SOR method.The findings of this study sho
w that the proposed iterative method is superior compared with the Gauss-

Seidel iterative method.

KEYWORDS. Caputo’s [ractional derivative, Implicit Finite Difference Scheme, SOR
Mecthod
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n Application of The Full-Sweep AOR lIteration a
Concept for Space-Fractional Diffusion Equation

A. Sunarto', J. Sulaiman? and A. Saudi’®

Abstract. The aim of this paper is to investigate the effectiveness of the Full-
Sweep AOR lerative method by using Full-Sweep Caputo’s approximation: equation

10 solve space-fractional diffusion equations. The goveming space ~fractional diffusion

cquations were diserctized by using Tull-Sweep Caputo’s implicit finite diff

schemeto generate a system of linear equations. Then, the Full-Sweep AOR iterative

methd is applied 1o solve the generated lincar sysiem. To e

mine the application of
TSAOR method two numerical tests are conducted 1o show that the TSAOR method
is superior to the FSSOR and FSGS methods,

1. Introduction
Many problems in scicnce, industry and engincering can be formulated as mathematical mo
del in a form of fractional partial differential equations (FPDE’s) [1,2]. Some different num
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Caputo’s Implicit Solution of Space-Fractional
Diffusion Equations by QSSOR Iteration

Andang Sunarto!”, Tumat Sulaiman?, Azali Saudi®

T this study. we present the Caputo’s implici finite difference solution for the one-dimensiona | linear space-fractional
diffision equations based on the quarter-sweep Caputo’s implicit finite difference approximation equation. To derive
the approximation equation, firstly the proposed problem will be diseretized by using the Caputo’s space-fractional
derivative and the second-order central difference scheme. Then we can constrct a linear system which has heen solved
by wsing Quirter-Sweep SOR  (QSSORjiterative  method.  The  numerical  rosulls  of  this  iterutive
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n Caputo’s Implicit Solution of Time-Fractional ]
Diffusion Equation Using Half-Sweep AOR Iteration

'A. Sunarto*, 2J. Sulaiaman and *A. Saudi

Abstract

The aim of this paper deals with the application of HalfSweep Accelerate
d OverRelaxation (HSAOR) iterative method using an unconditionally im
plicit finite difference approximation equation from the discretization of t
he one-dimensional linear timefractional diffusion equations by using
the Caputo’s time fractional derivative. The Caputo’s implicit finite differ
ence approximation equation leads a linear system which is solved by usi
ng the proposed HSAOR iterative method. Throughout implementations
of two numerical experiments conducted, it has shown that the HSAOR
method is superior as compared with FSAOR and FSOR methods.
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COMPARATIVE ANALYSIS OF THE FAMILY OF NEWTON-HSSOR ITERATIVE
METHODS FOR THE SOLUTION OF NONLINEAR SECOND-ORDER TWOPOINT
BOUNDARY VALUE PROBLEMS

Jumat Sulaiman’, Andang Sunarto £, Mohd Khatim Hasan?, Mohamed
Othman® and Samsul Ariffin Abdul Karim*

Abstract:
The purpose of this paper is to investigate the comparative analysis of TISSOR iteration family tog
ether with Newton scheme in solving the nonlinear systems generated from the discretization proces

Page: 10f 7 Word Count: 1068 Text-only Re... Turnitin Clas,

EIIK

HighResolut.. @D @ —— @




6. Half-Sweep AOR Iteration With Rotated Nonlocal Arithmetic Mean Scheme  

    For The Solution Of 2D Nonlinear Elliptic Problems
[image: image6.png]B Feedtinckiticin o o E RN - . LB =

& https://ev.turnitin.com/app/carta/en_us/?s=1&lang=en us&u=1044737233&student user=180=1020254767

turnitin @ Andang Sunarto  Half-Sweep AOR Iteration With Rotated Nonlocal Arithmetic Mean Scheme For The Solution [6)

Half-Sweep AOR Iteration With Rotated Nonlocal
Arithmetic Mean Scheme For The Solution Of 2D
Nonlinear Elliptic Problems

Mohd Usran Alibubin', Andang Sunarte’, Jumat Sulaiman™*, Azali Saudi*

In this paper, we deal with the application of lal-fSweep Accelerated Over Relaxation (ISAOR) method

with nonlocal diseretization sheme for solving o dimensional nonlinear elliptic boundary value problems. To
4o this, we propose a new nonlocal arithmetic memn  scheme namely the fourpoint xotated nonlocal arithanetic
mean scheme being imposed. into any nonlinear ten in the proposed problems By using. the second order fnite
diflerence scheme, the halfsneep nonlinear  approsimation cquation hus besn derbved.
Then, the nonlosal discretization scheme is applied to tramsform the system of nonlinear approximation. equations
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Haviluddin', A. Sunarto®, Suci Yuniarti®

Abstract

This paper presents an approach for predicting student achicveme
nts using statisties and artificial neural networks (ANN), namely

linear regression and radial basis lmction neural network (RBEN
N) methods. The data is gained from 108 students from mathem
aties department in Islamic University, Bengkuly, Indonesia. The

results of measurement are then compared o the value of the m

ean of square error (MSL). The results show that MSI 0.076 wi
th model Y = 3.193 = 0.002 for linear regression and MSE 0.003,
model Y = (DT + (0.0021) with sum-squared emror goal 0.0,
and spread 1 for the RBENN. The smallest MSE value indicates
good method for accuracy. Therefore, the RBENN model illustrates.
the proposed best model to predict students” achievement.
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HALF-SWEEP GAUSS-SEIDEL ITERATION APPLIED —
TO TIME-FRACTIONAL DIFFUSION EQUATIONS e
A.Sunarto!, J. Sulaiman® and A. Saudi® Y
this study, we derive a finite difference approximation equation from the discretization of the ¥
anc-dimensionai al ifusion equations by using the Capu

Wil b genented by the Caputo's finie diffrcnce approximation equation: Then the resaling of the inear sysiom has been ®

Saived using Half-Sweep GansSedel (HSGS) teraive method in which s effectvences will be compared with the cxising

Gauss-Seidel method (known as Full-Sweep Gauss-Seidel (FSGS)). An example of the problem is presenicd to fest the
effectiveness the proposed method. The findings of this study show that the proposed iterative method is superior compared
with the FSGS. method.

Keywords: Caputo’s fractional derivative; Implicit scheme: HSGS method.
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n Implicit finite difference solution for time-fractional
diffusion equations using AOR method

ASunarto!, J.Sulaiman? and A.Saudi

Abstract. In this paper. we derive an implicit finite difference approximation cquation of the one v
dimensional fincar time fractional diffusion cquations. based on the Capulo™s time fractional derivativ

Then this approximation equation leads the corresponding system of linear equation, which is large p—
cale and sparse. Due to the characteristics of the coellicient matrix. we use the Accelerated  Over- )
Relaxation (AOR) iterative method for solving the generated linear system. One example of the probl A4
em s presented 1o illustrate the effectiveness of AOR method. ‘The numerical results of this study sh

ow that the proposed iterative method is superior compared with the existing one weighted parameter ®
iterative method.

1. Introduction
Fractional partial derivatives cquations (FPDEs) have been used to govern many lincar proble

ms in varicty of applications field by using fractional caleulus. Therefore, there are many sue
o

sl mathamatial modals whiss ave acad o faional ar
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Abstract: differential equations can be aranged into two important
The main purpose of this paper is to cxamine the cffectiven  types:time-fractional partial differential equations (TFPDE's)

ess of Half-Sweep Gauss-Seidel (HSGS) method for Space- and space-fractional partial differential cquations (SFPDE’s).
Fractional diffusion cquations. The Caputo’s derivafive and | Solution of space-fiactional partial ~ diffusion equation
‘mplicit finite difference scheme will be used to discretize line ") b
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NUMERICAL SOLUTIONS OF THE TIME- 1

FRACTIONAL DIFFUSION EQUATIONS
BY USING QUARTER-SWEEP SOR
ITERATIVE METHOD

Andang Sunarto*', Jumat Sulaiman ¥' and Azali Saudi %

Abstract

The main objective of this paper is to describe the formulation of Quarter-
Sweep Successive OverRelaxation (QSSOR) iterative method using the Caputos time fracti
onal derivative together with QuarterSweep implicit ffinite diference approximation equation

for solving onedimensional linear timefractional difiusion equations. To solve the problems
 a linear system will be constructed via discretization of the ondimensional linear time fra
ctional di usion equations by using the Caputostime fractional derivative. Then the generat
ed linear system has been solved by using the proposed QSSOR iterative method. Comp
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M. U. Alibubin®, A. Sunarto® and J. Sulaiman®

9 Jumat@ums.cdu my

Abstract. In this paper, we present the coneept of Halfsweep Accelerated OverRelaxation (HSAOR) iterative me
thod with a nonlocal discretization scheme for solving nonlinear twopoint boundary value problems. Second orde
¢ finite difference scheme has been used to derive the halfsweep finite difference

(HSFD) approximations of the problems. Then, the nonlocal discretization scheme is applied in order

to transform the system of nonlinear approximation equaions into the corresponding system of lincar

equations. Numerical results showed that HSAOR method is superior compared to Full-sweep Gauss-

seidel (FSGS), Full-sweep Successive OverRelaxation (FSSOR) and Full-sweep Accelerated Over

Relaxation (FSAOR) methods,

EIIK

INTRODUCTION
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. Akhir and J. Sulaiman*

M. U. Alibubin, A. Sunarto, M.K.]

Abstract

[o]+][«

The aim of this paper is (o examine the effectiveness of HallSweep Suce
essive Over Relaxation (HSSOR) method with nonlocal discretization sch
eme which is derived based on the fourpoint rotated nonlocal arithmetic
mean scheme in solving nonlincar clliptic boundary value problems. By
using an approximate equation based on the second order finite differenc
¢ scheme, the halfsweep approximation cquation has been derived. Then,
the nonlocal discretization scheme is avplied to transform the svstem of
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Abstract.The aim of this paper is to consider the Quartersweep Successive Over Relaxati v
on (QSSOR) fteration for solving nonlinear twopoint boundary value problems. The second —
order finite difference (FD) method is applied to derive the quartersweep nonlocal discretiz N
ation scheme for the sake of transforming the System of nonlinear approximation equation -
s into the corresponding system of linear equations. The formulation and the implementati

on of the methods are discussed. In addition, the numerical results by solving the propos @
ed problems using QSSOR method are included and compared with the Fullsweep Succe )
ssive Over Relaxation (FSSOR) and Halfsweep Successive Over Relaxation (HSSOR) met

hods.

1. Introduction
For the niimerical solitfin of nanfinear twanaint hiindary valiie nrablame (TPRVPY the naner de
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17. Solving The Time Fractional Diffusion Equations By The Half-Sweep SOR Iterative Method
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DIFFUSION EQUATIONS BY THE HALF-
SWEEP SORITERATIVE METHOD
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SOLVING THE TIME FRACTIONAL ?
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A
B
@

Abstraci— In this paper, we consider the finite difference methods
This paper examines the effectiveness of the combination het o derive a finite difference approximation equation in repr
esenting the fractional problems. Basically, the approaches
based on the finite. hods can be divided into
three categories: and semi-

explicit discretization sc ue the stability of the dis
erelization process, we diseretize the time fractional diffusi
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SOLVING SPACE-FRACTIONAL DIFFUSION
EQUATIONS BY USING HSSOR METHOD

A. Sunarto and J. Sulaiman

Abstract

The purpose of this study is to apply halfsweep iteration

concept with SOR iterative method namely half-sweep

SOR (HSSOR) method in solving spacefractional diffusion
equations. The Caputa’s derivative operators and implicit

discrerization scheme based on finite difference (FD) approach will b
© used 1o approsimate linear spaccractional diflusion cquations for ¢

onstructing system of linear equations. Twonumerical tests were carric

Turr
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n OSAOR ITERATIVE METHOD FOR THE SOLUTION OF TIME-FRACTIONAL DIFFUSION ]
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‘Baharuddin, "Andang Sunarto and 'Juhriyansyah Dalle

Abstract: The maim purpose of this study is to investigate the performance of
the OuarterSweep AOR (OSAOR) iterativ method by using Caputo fractional derivative
operator and implicit finite difference scheme to solve timefractional diffusion equatio
n. To solve the problems, a linear system will be constructed via discretization of
theone-dimensional linear timefractional diffusion eguations by using the Caputo's
fractional derivative. Then the generated linear system has been solved using the pro
posed OSAOR iterative method. In the addition, the formulation and application of
the OSAOR method to solve the problems are also presented. Two numerical exampl
es and comparison with FSAOR and HSAOR methods are given to show the effective
ness of OSAOR method.

EIIK

Key words: OSAOR, Caputo, implicit, time-fractional, diffusion
INTRODUCTION
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STATISTICS CORRELATION INDONESIA LANGUAGE LEARNING STRATEGIES AND
GENDER AMONG STUDENTS SEKOLAH INDONESIA KOTA KINABALU (SIKK)
SABAH MALAYS

Andang Sunarto
Instirut Agama Islam Negeri Bengkulu
Jalan Raden Patah, Kelurahan Pagar Dewa
Kota Bengkulu, Bengkulu 65144

ABSTRACT

The objecive of this dlbdy s to analyze thestatistical relationship influence gender differences inthe
correlation between Janguage learning strategies and their ability in the Indonesian languagel for
students Sekolah Indonesia Kota Kinabalu, Sabah, Malaysia. Researchers previously found that niore
work on language learning strategies, the more successfil tearners and people with higher tevels of
use of the strategy is women rather than men. In ihis studs, cighty (40 nile. 40 female) students
Sekolal Indonesia Kota Kinabalv, Sabah, Malaysia participated in 1 @mf Oxford's Straregy
R G REILIREE oot B mons v PG gilEing
strategics, while their proficiencyl based on their fesi mxu//\ Indonesian. Pearson correlation
cocfficient, one-wayanalysisof vriance (ANOVA) andi-test wereused 1o make statistical
interoretation of the relationshin. Knowledze eained fiom this research will be usefidl for fuure
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