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Abstract:

The research aims to evaluate current management system based on ISO
9001: 2015 requirements at the Ministry of Infrastructure and Urban Development
in The Northern State. The harmony evaluation purpose between the management
system with the quality management system dependency on the tests menus which
limited I1SO 9001 and visit the ministry for study the management system. The
research reached the gap in the ministry value of (0.96) and proposed
administrative system lay the foundations on how to apply the requirements of
ISO 9001: 2015 in the ministry, to ensure that the required qualifications advisory
ministry. The research recommended, construct quality administrative to
supervising and monitoring the implementation of the proposed administrative
system to reduce deviations occurring in the requirements.

Key words: Gap Analysis; Quality Management System (1SO 9001: 2015);
Ministry of Infrastructure and Urban Development.
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Abstract

This study aimed to: reveal the personal, professional, and academic skills
necessary for pre-school teachers to learn Arabic from the viewpoint of faculty
members in the faculties of Education, University of Dongola. The researchers
used the descriptive analytical approach and the questionnaire was the study
tool, The study sample consisted of (50) faculty members who were chosen by
means of an intentional sample from the original study community, and the
most important results of the study are: The most important personal skills
of the Riyadh teacher in learning the Arabic language are: to be characterized
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by psychological and emotional balance, and characterized by good manners
and appearance And it has a wide culture, and that the majority of the
respondents answered the axis of personal skills in learning the Arabic
language with strong approval, while there are statistically significant
differences between the respondents’ answers, and that the most important
professional skills in learning the Arabic language are: to adhere to the values
and ethics of the profession, and to be distinguished by a great deal The
accuracy of observation and her love for her profession and dedication to her
work came in high proportions, and that the most important academic skills in
learning the Arabic language are that the Riyadh teacher contribute to
developing the curriculum according to the scientific variables of the age, be
familiar with teaching methods, and take into account individual differences,
The most important recommendations of the study are: Training pre-school
teachers on the personal, professional and academic skills needed in learning
the Arabic language and keeping pace with modern trends.
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Abstract

The study friendly ways in resolving international disputes, whether this
conflict, political or legal, in addition to its definition and how its inception.
The problem with the study's questions: To what extent can the contemporary
world countries rely on resolving conflicts by peaceful means? What is the
benefit reaped by the contesting states in solving the problems amicably and vice
versa? This study is important to draw attention to the risks that may occur if not
pursuing our modern friendly ways to solve all conflicts, whether legal, political
or technical, such as what happened in the Lockerbie case in Libya. The study
aimed to clarify the role in the peaceful solution of international disputes, and
often does not resort to a peaceful solution, but after what almost scope things
out and interfere with the natural mediators are only then rectify the matter and
misdemeanors for him. The study followed the inductive method, and the
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historical method phenomenon under study. The study several results of the most
important is that all the issues resolved by methods friendly to resolve the
conflicts have had the greatest impact in maintaining international peace and
security, it was the age of these results is longer and larger than those used by
the ways of others and friendly, that countries which drifted for peaceful
solutions in solving outstanding issues, including as a result of the relationships
established more than ever before and increased confidence and handle them
friendly. The study recommended a number of recommendations, including that
the material taught by the culture of negotiation and dialogue, and that in the
curriculum until the consolidation of this culture in the minds of the young, the
need for the civil society organizations and associations to disseminate this
culture between members of the community in the form of calls or publications.
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Abstract

The problem of the study was the modernity of the issue of integration
into Sudanese law, and the lack of legal provisions governing the merger
process adequately. In light of this legislative deficiency, many problems
revolve around procedures in Sudan to complete the merger process. On the
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merger process, especially that the Companies Act of 2015 did not regulate
this.

The study aimed at shedding light on the issue of integration as one of the
new topics in the Sudanese laws as well as one of the most important means
aimed at achieving the economic focus, studying the legal effects of the
integration process, in addition to identifying some modern legal legislations
of the merger process.

The study followed the descriptive, descriptive and analytical method.
One of the most important results of the study is that the Sudanese law does
not require uniformity or integration of the purposes and objectives of the
companies involved in the merger on the creativity of some other laws that
stipulated this. The Sudanese Companies Law did not specify the types of
companies that may be merged. Accordingly, companies may be merged
regardless of their type. Not only is there an agreement between two or more
companies to merge, but several legal procedures are required. These
procedures start with the preparation of the merger project and the decision to
approve the merger from the extraordinary general assembly of the companies
involved.
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There is no doubt that the progress of life and development of the times makes
life in the renewal and expansion that Sharia came pure white time less and
place fed To keep abreast with developments in life of things and validity of
every time and place. The Holly Quran and sunnah came to the provisions of
the rules and they do not accept the change and switch it is fixed lacking any
emerging in every time and place have been paired rulings causes and purposes
mercy nation even give Muslims community be wildered to find the rule of
anew incident not provided for or at a particular verdict if they insert it in to
the pan legal rules based on the evidence .Through it knowledge of the reasons
of the verdicts, but some scholarss has made the verdicts are regarded are the
reasons of the fixed reference known a legislator on the purpose in the ways

in which reasons known ( reasons paths ) can take courses to learn purposes of
the law.
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Abstract:
The study aimed to find out the mechanisms of application of international
humanitarian law in terms of the definition, development, principles and
characteristics of international humanitarian law and its relation to other laws
and international institutions, in addition the mechanisms of implementation
and how to apply it also aimed to find out the legal vision of the jurisdiction of
the International Criminal Court in the trials of violations of international
humanitarian law . The problem of international humanitarian law lies in the
mechanisms of its application with its legal systems to reduce the pain and
suffering resulting from the armed conflict .The search was divided into five
chapters with a preliminary chapter. the reachereher followed the descriptive
analytical approach . the study reached several results . that the international
humanitarian law is full of humanitarian rules. However, there are violations
of its rules because of the parties' non-compliance with international
humanitarian conventions. International humanitarian law by some countries .
the study came out with a number of recommendations and the most
importance is an end to the violation of the rules of international humanitarian
law, including encouraging states to harmonize national law with international

humanitarian law and activating the role of national courts in the prosecution
of violations of international humanitarian law.
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ABSTRACT:

The aim of this study to show the administrative aspects of the Mahadist State,
that is Unis Eldikaim who ruled Dongola district for two periods and this study
tackles the first period which extended from Jumada 2" 1306 to Ramadan
1307, Feb 1889 to April 1890, He was considered the ruler who stayed the
longest period in administration, his second ruling period was even longer.
Unis Edikaim faced many problems during this period, the most important of
which is hunger. This caused many other problems, such as the escape of
soldiers and their deviations. This, in addition to the conflict between the
princes over leadership. Unis Edikaims policy failed to solve these problems.
Some of his polices were not welcomed by civilians where some of them
disinclined particularly the citizens of Mahas and Sikoat. Unis Eldikaim also
carried out some military amendment where it was necessary. The Period also
witnessed some violations despite the strict punishment which was undertaken
then. The boarders of the district retreated from Saras to Sawarda due to the
defeat of the Ansar in Tushki. Unis Edikain depended in his administration
upon those who he trust and those who worked with him in other districts.
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The Impact of Integrated Marketing Communications Mix in

Increasing Sales at Sudanese Drugs Industry Companies
(Applying Study on Blue Nile Company for Drugs Industries During the
Period 2011 to 2022)

Abstract: The study aims to investigate the impact of integrated marketing
communications mix in increasing sales at Sudanese Drugs Industry
Companies (Applying Study on Blue Nile Company for Drugs Industries
During the Period 2011 to 2022). The problem of the study focuses in
conformation company on achieving their goals wasn’t good enough way and
impacts on its sales, which maybe refer to unawareness of implementing
effective marketing strategies like integrated marketing communications mix.
Where one main hypothesis was developed and a questionnaire was designed.
After data collection and analysis from the respondents, As the study reached
up to a significant effect of integrated marketing communications mix on
increasing sales with a correlation coefficient of (0.68). The study
recommended there is a need to increase employees at the Company awareness
of the importance of implementing integrated marketing communications mix
to be reflected on increasing sales.
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Study The Impact of PMU in State Estimation of Power System
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Abstract:

Real time monitoring and control of power systems is extremely important for
an efficient and reliable operation of a power system. State Estimation forms
the back bone for the real time monitoring and control functions. In this paper,
we used the Decoupled Current Measurement (DCM) technique to include the
(PMU) in (ES) of (PS). The proposed method has been tested on standard data
14-bus testing system as a case study for normal operation test with Single
(PMU) and Multiple (PMUs). MATLAB program software is used to realize
the simulation process thus verifying the excellent performance of the
proposed approach. The paper found the impact of (PMU) is obvious in
reducing the percentages of average errors of voltage magnitude and voltage
angle for Single (PMU) and Multiple (PMUs).

Key words: Phasor Measurement Units (PMUs); State Estimation (ES);
Power System (PS); Decoupled Current Measurement (DCM); Energy
Management System (EMS).
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Nomenclature
Z: The measurement vector;
X: State Variable;
M: The number of measurements;
N: The number of state variables;
A: Active power measurement;
R: The reactive power measurement;
H: Jacobin matrix;
G: Gain matrix;
V: Voltage magnitude;
0: Voltage angle;
I: Current;
Y: Admittance;
T: Matrix transpose;
-1: Matrix inverse;

A Linear regression model error term;

W: The weighted matrix;

P: Active Power;

Q: Reactive Power;

“I"": The real parts of the phasor measurements;

"I The imaginary parts of the phasor measurements;

£v_esimaed | The percentage error estimated of voltage magnitude;

£o_rsumaea | The percentage error estimated of voltage angle;
Vaaua : The actual voltage magnitude;

9.war : The actual voltage angle;

Veamatea - The estimated voltage magnitude;

Ocamatea 1 The estimated voltage angle;

Abbreviations
PMUs: Phasor Measurement Units;
PMU: Phasor Measurement Unit;
EMS: Energy Management System;
DCM: Decoupled Current Measurement;
SE: State Estimation;
IEEE: Institute of Electrical and Electronics Engineers;
SCADA: Supervisory Control and Data Acquisition;
WLS: Weighted Least Square;
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e PS: Power System.
1. Introduction:

Energy Management Systems (EMS) forms the basis for efficient
operation and control of the modern day power systems. State Estimation (SE),
forms one of the most important EMS functions whose output will be used in
other EMS functions such as, security analysis and economic load dispatch.
State estimation is the method of estimating the voltage magnitude and angles
at all the buses of a power system, from the available measurements. These
measurements are obtained through a suitable communication medium and
processed through state estimation algorithms, to obtain the voltage magnitude
and angle at all the buses of the network under consideration [1].

State estimation plays a key role in real time power system operations.
It determines the best estimate of the current actual power system state
(voltages, angles, taps position etc.,) based on available SCADA
measurements, power system model and other data. Power flows in the
transmission lines, transformers, and other equipment can then be derived.
State estimation results are then used in network contingency analysis, security
enhancement, optimal power flow, dynamic security analysis (including
voltage and transient stability) and other applications [2].

The Phasor Measurement Unit (PMU) is an electronic device that uses
the synchronization signals from the (GPS) satellites and has the ability to
provide the phasors of voltage and currents, which is measured at it located
buses. Furthermore, PMU measurements are much more accurate than the
(SCADA) measurements. Hence, the PMUs has become very important
devices; their utilizations significantly and safely increase not only for
substation applications but also for the EMS applications at the control center.
Therefore, PMUs are ideal devices for monitoring and controlling the
performance for the power systems [3].

It is known that, SCADA system is used to measure the measurements
data for the traditional state estimation (power flow, power injected on the
buses and voltage magnitude) as mentioned before in [4]. Also in the mid
1980s, PMU was presented, it’s very accurate than the SCADA device. It gives
more accuracy for system state variables than the SCADA system. Hence, the
PMUs become a very important device. Their utilizations significantly and
safely increase not only for substation applications but also for the EMS
applications in the control centers [5]. The usage of PMU can directly measure
both magnitude of the voltage and its angle at the bus where it is installed [6].
Different methods have been proposed for installing PMU in state estimation.
A new approach, Decoupled Current Measurement (DCM) method applied to
study the influence of PMU in dynamic state estimation of power system in
[7], where the current measurement which is measured by PMU is decoupled
into active and reactive measurement and added to the basic Weighted Least
Squares (WLS) state estimation decoupled formula. Utilization of PMUs in
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hybrid linear state estimation is proposed in [8]. An alternative method for
study the utilization and benefits of PMUs for large scale power system state
estimation is presented in [3]. Use of PMUs in power system state estimation
can be found in [5].

In this paper, a technique using Decoupled Current Measurement
(DCM) method to include PMUs in state estimation of power system is used.
The impact of PMUs in state estimation of power system under normal
operation (Single PMU and Multiple PMUs) conditions is explained. Also the
effect of the number of PMUSs, the effects of the PMUs locations and the weight
given to their measurements on the accuracy of estimation are investigated. A
comparative study for the state estimation algorithm with and without PMU
has been made. The proposed method is applied to the IEEE 14- bus test system
as a case study [9]. The DCM is applied through two cases with and without
PMU in normal operation test. In the first, a single PMU was conducted to
every bus at each experiment. On the other hand, the second case is executed
by using multi PMUs at different buses.

2. Mathematical Model
2.1 Introduction

This paper introduces a proposed method for adding PMUs in state
estimation. Where, the rectangular coordinate of the current is decoupled and
added to decoupled formulation of the Weighted Least Squares (WLS) state
estimation. In this study, the impact of PMU in state estimation of power
system under normal operation has been explained for single PMU and multi
PMU in the system has been studied. The proposed method is tested using
standard data IEEE 14-bus test-system [9].
2.2 Conventional State Estimation:

State estimation techniques have been developed and used at the
transmission level for over 30 years. The basic approach is called the Weighted
Least Square (WLS) method. An excellent review of the state of the art can be
found in [10]. The mathematical model of WLS state estimation is based on
the mathematical relations between the measurements and the state variables.
Consider the set of nonlinear equation of the measurements:

Z, =h(x )+ v,

(D)
where z, represent the measurement vector m-dimensional (mx1), »,_ IS state
variable dimensioned (nx1), n(x,) IS nonlinear function relating measurement to
the state vector dimensioned (m=1), v, IS measurements error with zero mean

and standard deviation of R, k is instant of time, m is the number of
measurements and n is the number of state variables. in (Dowi, 2015).
Z, =Hx +v,

(2)
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Where ,_ah | x=xJacobian matrix(mxn)
oX

The decoupled formulation of the WLS state estimation is given by:

af;
[Pt |
2012  |l2a] | ] ®
ZAl = hAl (9)+VA1& ZRl = th (V)+le (4)

where the subscript »A" is an active power measurement andr"is the reactive
power measurement.
The Jacobian matrix can be written as:

H1 :|:HAA1 HARl}

Hear Hgee
()
The decoupled gain matrix is given by:
G 0
G, { L } ©)
RR1
where,
Gy = HXAlRilHAAl and Ggg, = H;RIR-FilHRRl
A=G H, Ry, (Z,, -hy, (6)‘
(7)
AV =G, Hn Ry ‘ZRl -hg (\7)‘
(8)

2.3 Decoupled Current Measurement (DCM) Method
In this method, the decoupled formulation of Weighted Least Square
(WLS) is used in [11]. The current measurement which is measured by PMU
is decoupled into active and reactive measurement and added to the WLS state
estimation decoupled formula. Hence, the new formulation of the
measurements set is written as:
ZAl ZRl
[Z0]=| 0| & [Zg]=|V,
(ij)r (ih)i
)
The subscripts "r* and "i" represent the real and imaginary parts of the PMUs
respectively. The 1, is added to active measurements, and 1, added to the

reactive  measurements. Consider the apparent power where,
5
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Sij = Pij +jQij . that mean, Vilij :Vilijcoseij +jViIijsin9ij ,

the voltage magnitude approximately equal to 10pu  then,

assume that

lj = 150080y + iljjsin;; =Ty +jI; ,\where 1, = 1350080, & I, = IijSineij'

The line currenti, in line"ij* is calculated according to equations (17) and (18)
as in (Zhou, et.al, 2006). The admittance of the series line connecting buses "i-
and "j" is y, =g, +jb;, and the shunt branch admittance at bus "i" is y, = jb,. The
new nonlinear equation of the measurements is obtained by the following.

Zy =hu(0)+v,, &Zg, =hg, (V) + vy, (10)
The new Jacobian matrix can be written as:

H2 — |::AA2 :AR2:|
RA2 RR2

(11)
The decoupled gain matrix is given by:
G 0
G,=| ¥ 12
S (12)
Where,
Gane = HawRGuH A & Ggge = H;RZR;ZHRRZ
A0 =G H R, [Z,, -y (6) (13)
AV =G, Hig Ry, ‘ZRZ -hg, (\7)‘ (14)
The estimated error’s covariance matrix is given by:
-1
o= ‘H;AZWAZHAAZ‘ (15)
-1
Lp = ‘HngszHRRz‘ (16)
where W is the weighted matrix of both SCADA and PMU, it is block diagonal
matrix.
W, 0
WA2 - SCADA - R:A]\_z
[ O AZppy (17)
i =95 (Vicosf)i - V;cos, )-bij (Visin()i -Vsinb, )-biovisin()i (18)
i = by (\/icos()i - V,cos0, )+ g; (Visin()i - V;sin@, )+bi0Vic0s9i (19)

The Jacobin matrix of the phasor measurement is written as.
For active measurements:
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)
AT 00, |1 0 (20)
g lC,  C,
For reactive measurements:
P ./
Ol |C C,
(21) Where:
ol .. ol . oL ...
_ _ (ipr - (i)r _ )i @ij)i
C1= e » C2 o0 ’C3_av’c4 oV

3. The Simulation analysis:
3.1 Description of simulation

In this paper, IEEE 14-bus test system is used to evaluate the
performance of the proposed method. The load curve at each bus was composed
of a linear trend and random fluctuation (jitter). The simulation is carried out
over a period of 20 time sample intervals. During each interval, the load per bus
is increased by a constant change of 5% for all buses with a constant power
factor, so that the reactive power followed the active power. The true values of
measurements were obtained by the load flow. The simulated measurements
were obtained by adding a normally distributed error function with zero mean
and standard deviation.
3.2 Performance Indices

The performance index of the algorithm is obtained by comparing the
Estimated values with the available actual values. The average performance
indices for voltage magnitudes and voltage angles is given as:

I

lzn:( s Ve x100%
Nz

v Estimated (2 2)

Iactual

(Bi'actual :0,95t|mated ) x100%

i=1 i

8O_Estimated -

actual

(23)
Where:

€, Ecimated - . :
v_Estimated jg the percentage error estimated of voltage magnitude.
& . . :
b_Estimated 5 the percentage error estimated of voltage angle.
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lewal js the actual voltage magnitude.

!

el s the actual voltage angle.

!

limaed j the estimated voltage magnitude.

!

limeed S the estimated voltage angle.

3.3 Results and Analysis:

In this paper, the proposed approach is applied through two cases with
and without PMU in this test. In the first, a single PMU was conducted to every
bus at each experiment. On the other hand, the second case is executed by using
multi PMUs at different buses. The performance indices of this subsection
shown in the tables and figures below. Results are represented and discussed
below.

Table 1: Voltage magnitude V4 at normal operation conditions

Time Estimated Time Estimated
Sample Actual Without With Sample Actual Without With
1 1.0174 1.0240 1.0172 11 1.0173 1.0252 1.0172
2 1.0173 1.0167 1.0168 12 1.0173 1.0148 1.0174
3 1.0173 | 1.0206 1.0181 13 1.0173 | 1.0213 1.0172
4 1.0173 1.0156 1.0174 14 1.0173 1.0164 1.0173
5 1.0173 1.0127 1.0175 15 1.0173 1.0104 1.0170
6 1.0173 | 1.0222 1.0180 16 1.0173 | 1.0125 1.0167
7 1.0173 1.0140 1.0178 17 1.0173 1.0155 1.0168
8 1.0173 1.0131 1.0175 18 1.0173 1.0150 1.0173
9 1.0173 | 1.0201 1.0168 19 1.0173 | 1.0180 1.0166
10 1.0173 | 1.0169 1.0176 20 1.0173 | 1.0216 1.0178
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Voltage Magnitude at bus 4 without
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Figure 1: Voltage magnitude Vs at normal operation without PMU

Voltage Magnitude at Bus4 With PMU
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Table 1, Figure 1 and Figure 2 represent the behaviors of the actual and
estimated values for voltage magnitude under normal opration condition
without and with PMU. The magnitude of the oscillations with PMU is beter

than without PMU.
3.3.1 Single PMU Case

In this case, the algorithm is tested under normal operating condition,
where, a single PMU was conducted to every bus at each experiment. The

results of this test shown in Table 2, Fig. 3 and Fig. 4.

Figure 2: Voltage magnitude V4 at normal operation with PMU

Table 2: Average estimated error (%) under normal operating conditions

Location

Estimated error (%)

Location

Estimated error (%)

University of Dongola Journal for Scientific Research, 23" edition June 2022

Weight Weight
of PMU = Voltage | Angle | ofPMU 5 Voltage | Angle
No PMU - 0.35923 | 0.09007 8 1000 | 0.01636 | 0.06462
2 100 0.01966 | 0.02691 9 100 0.01563 | 0.03499
3 1000 | 0.02703 | 0.02361 10 1000 |0.01431| 0.07831
9
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4 200 0.02089 | 0.04461 11 1000 0.01031 | 0.05011
5 100 0.02201 | 0.03428 12 1000 0.02085 | 0.06334
6 100 0.01979 | 0.03185 13 1000 0.01429 | 0.05065
7 1000 0.01195 | 0.01383 14 1000 0.01104 | 0.05821

__ 04
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Figure 3: Average errors of voltage magnitude under normal operation
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Figure 4: Average errors of voltage angle under normal operation

From Table 2, we can clearly see the huge reduction in the average
percentage error even with addition of just one PMU. Another important
observation is that there is a drastic improvement in the state estimates by
incorporation of PMUs. Hence, this has been a direct impact on the accuracy
of the advanced security analysis that state estimation enables the operator to
perform. In this case a weight of 1000 is ideal for achieving good estimates,
when the PMU placed at bus 11 (The best average voltage magnitude estimate
error %0.0103) and bus 7 (The best average voltage angular estimate error
%0.0138). Also the impact of the PMU is very clear for reducing the
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percentage of error of the estimated state at all buses. This reduction represents
(%92 - %97) for voltage magnitude and (%13 — %85) for voltage angular.

Figure 3, and Figure 4, represent the variation of the average estimated
error when the PMU is pleased at each bus. From the Figure 3, the best
estimated error for the voltage magnitude is obtained when the PMU is placed
at bus 11, and the worst one is obtained when the PMU is placed at bus 3. From
the Figure 4, the best estimated error for the voltage angular is obtained when
the PMU is placed at bus 7, and the worst one is obtained when the PMU is
placed at bus 10. That means, the estimated error is affected by the location of
the PMU.

3.3.2 Multiple PMU Case:

Here, PMUs are placed at multiple locations of the network and the
performance of the PMU based state estimation algorithm is tested. But since
the number of possible combinations for location of multiple PMUs is too
many, we take a few selected locations on which PMUs will be used to study
the effect of it on state estimation of power system. The location of the PMUs
chosen for this purpose are buses 2, 5, 6 and 9. We will now introduce PMUs
in combinations of these buses and study the effect of it on the estimation
process. It has to be reiterated that this may not probably be the best way of
choosing PMU locations but is done for simplicity. The weight vector which
produces minimum error for a given combination of PMU location are given
in Table 3, Figure 6 and Figure 7.

Table 3: Average estimated error (%) for multiple PMU added to the system

Location Estimated error (%) | |ocation Estimated error (%)
ofPMU | V- Voltage | Angle | ofPMU W Voltage | Angle
No PMU - 0.3592 0.0901 5&6 100 0.0216 0.0142
2 100 0.0197 0.0269 5&9 100 0.0176 0.0074

5 100 0.0220 0.0343 6&9 100 0.0186 0.0101

6 100 0.0198 0.0319 | 2&5&6 | 100 0.0169 0.0086

9 100 0.0156 0.0350 | 2&5&9 | 100 0.0122 0.0034
2&5 20/100 | 0.1268 0.0230 | 2&6&9 | 100 0.01018 | 0.0029
2&6 10/100 | 0.0838 0.0145 |5&5&6 | 100 0.01137 | 0.0067
2&9 | 101100 | 0.1348 | 00133 | ¥ %° | 100 | 001035 | 0.0028
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Figure 6: Average errors of voltage magnitude for multiple PMUs
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Figure 7: Average errors of voltage angle for multiple PMUs

From the Table 3, we can clearly see, different weight values to the PMU
measurements give different accuracies to the estimated values. Though
common sense suggests that higher the weight to PMU measurements higher
the accuracy of the estimated states, it is not entirely true as seen from
experimental results. In the above experiments the weight of the PMU was
varied from around 100 to about 1000 times the normal SCADA
measurements. But it can be seen that the minimum error was not always
obtained when the PMU weight was around the maximum value of 1000. In
fact many times, as seen from the result table, the error slightly increases when
the weight is increased beyond a point. For the test cases considered here, it
was found that the weight of around 100 provided estimates of good accuracy.

Also from Figure 6 and Figure 7, it is observed that most of the

estimated values with PMU are much lower than the values without PMU. This
12
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feature shows the accuracy of the proposed approach, and it has a high effect
for the security analysis at the control center. Furthermore, will reduce the
security risk. Hence, it increases the accuracy and reliability to the system.

5. Conclusion:

Regards to the above results, we conclude that the PMUs have a
tremendous impact in reducing the error in the estimates of the State
Estimation of Power System. Also from the result in both cases, it can be
observed that the estimated values with PMU are much lower than the values
without PMU, this feature has a positive impact of PMU in state estimation of
power system. PMUs at different locations seem to reduce the accuracy by
different amounts and hence the right location of the PMU should be chosen
for better performance. For further research, an enhancement on this study is
proposed by performing the required simulation for large and practical systems
with real measurements data.
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Abstract

This study aimed to investigate Sudanese university student’ attitudes towards
blended learning in enhancing EFL writing skills. The sample of this study
consist of (30) students randomly selected. The questioner was designed for
the purpose of this study. The findings of the study showed that the, traditional
classroom is less effective than blended learning class in the terms of
motivation, blended learning is important to improve learners' writing skills,
the department of English does not encourage learners to use blended learning
to improve their writing skills and Sudanese universities do not have access to
use blended learning. The researcher highly recommends the English teachers
should give more attention to blended learning, blended learning should be
established then the teachers should motivate their learners and students must
be encourage to carry out activities through blended learning.

Keywords: Blended learning, Face to face teaching and Applied Linguistics
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Introducation
Blended learning is a form of education program in which student learns at
least in part through online with face to face learning in class. It is a natural
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progress of e-learning. The term "blended learning” is generally applied to the
practice of using both online and traditional learning experiences when
teaching students. This research seeks to describe the state of using blended
learning in teaching writing skills at University of Dongola. It tries to
investigates the student's attitudes towards blended learning.
Chappelle (2005) states that Technology is changing the job of teacher,
through the change it prompts in language the opportunities. According to
Sharma and Barrett (2007), "the term blended learning originated in business
world in connection with corporate train®, then it was employed in higher
education. And lastly it is appeared in language teaching and learning.
1.0 Statement of the research problem
The researchers have observed students’ low achievement in writing skills in
achievement tests. Although education college students at university of
Dongola have good access to modern technologies, they do not make use of
them in their learning in general and English writing learning in particular. The
researchers believe in the importance of using blended learning program in
developing students' writing, where the use of blended learning and various
multi-media could help students employ writing skills into daily writing tasks
such as emails to a friend, posting or sharing ideas through texts or short
paragraphs which may assist students become more effective communicators
through writing. it is important to investigate the teachers own ideas about how
blended learning supplement their teaching performance. According to Noytim
( 2006), "students are different in term of capacity, ideas and perception”. So
this research focus on investigating students' attitudes towards blended
learning.
1.2 Objective of the study
The objective of this study is to investigate students' attitudes towards blended
Learning.
1.3 Significance of the study
During the implementation of this action research, it is hoped that the
researcher can find out the problems that students may have when use blended
learning in writing skills. This study addresses a newly approach in English
language teaching, thus it is important to those who are concern with English
teachers and students. It is gives insight to the facilities that blended learning
offers for student in developing their writing skills. Moreover, the blended
learning will establish new tool of pedagogy to the students and teachers as
well as expertise and syllabus designers to get maxim use of blended method
to improve students writing skills.
1.4 Research Question
This study attempts to provide answers to the following question:
1-What is the students' attitudes towards blended learning?
1.5 Research Hypothesis
This study has the following as its hypothesis:

16

University of Dongola Journal for Scientific Research, 23t edition June 2022



2022 - 3 Dol Wl oudl el N fadle e

1-Students react positively to blended learning.

2.0 Definition of Bended Learning

There are many definitions of blended learning, but the most common is that
which recognizes some combination of face to face and virtual environments.
According to Garrison and Vaughn(2008) define blended learning "the
thoughtful fusion of face to face and online learning experiences". They are
emphasizing the need for blended learning with traditional way in teaching
writing skills. Poon (2013) added that" the aims of two method is to
complement each other™ currently use of the term blended learning involves
combining internet and digital media with established classroom forms, that
require the physical co- presence of teachers and students. Blended learning is
one of the teacher's arts to combining between varied resources and activities
within learning environments that enables learners to interact and construct
ideas.

2.1 Characteristics of Blended Learning

According to Al- Fiky (2011), blended learning redesign the education model
with these characteristics:

1-Moving form lectures to students centered learning

2- Maximizing teacher- student, student- student, student- content,
student- outside resources interaction

3- Integrating evaluation techniques for teachers and students

4-Broadening the spaces and opportunities available for learning

5-Supporting course management activities (eg: communication
assessment submission, marking and feedback
6-Supporting the provision of information and resources to the students
2.2 Blended Learning Design
Blended learning design differs according to the elements that are blended. The
selection, organization and primary presentation of course, content as well as
the design and development of learning activities and assessment is a pivotal
responsibility for teacher. Bath and Bourke, (2010) describe a five phase
design for blended learning as systematic approach, starting with:

1- Planning for integrating blended learning in writing course

2Designing and developing blended learning element.

3-Implementing the blended learning design.

4- Reviewing (evaluating) the effectiveness of blended learning design.
5-Planning for the next delivery of course then improving the blended
learning experiences for both staff and students.

2.3 Blended Learning Environment

Blended learning, as mentioned before, blends both e-learning and face-to-face
learning. Figure (1) depicts the rapid growth of distributed learning
environments and its convergence with face-to-face learning environments.
Graham, (2004) asserts that, "intersection of the two archetypes depicts where
blended learning systems are emerging". Blended learning environment which
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IS regarded as a type of distance education integrates the advantages of distance
education with the effective aspects of traditional education, such as face-to-
face interaction. In contrast to classical learning environment which poses
restrictions on place and time, e-learning provides an environment where the
learners can study regardless of time and place restrictions. The factors such
as learners’ individual differences, personal characteristics and learning styles
have significant impacts on the learning environment. For instance, the
learners who have difficulty in establishing communication in the classroom
environment find it easier to communicate in the electronic environment. It is
obvious that the weaknesses and strengths of online environment and the
weaknesses and strength of face-to-face education integrate in blended

learning.
Traditional learning Distributed
Face —to —face (computer- mediated)
Environment learning environment
Past \ é\
Iarge?parate “ll““m |!< < I >
cetame | %\ Expansion due
TR to technological
Present (' > innovation
(increasing { ,
implementation of ‘ 4
blended learning Blended learning
Future E— system
Majority of : 7
blended system

2.4 The Students Role in Bended Learning

Usually students need time to adapted and develop in a new learning
environment. Supporting students through this transition is crucial. Strake
(2007, p 25) asserted that "the pedagogical rational behind blended language
learning is desire to all for high learners' independences in teaching and
learning of second or foreign language".

2.5 Factors that Promote Blending Learning

According to Sharpe (2006, 47), "blended learning models should be
developed to respond to local community or organization modes rather than
using a generic approach”. While Mason and Rennie (2006), argue that
"putting the learner's needs first ahead of context of the bias of the teacher in
making such choices". Sharpe (2006), assert that "blended learning should be
introduced as scholarly and transformative redesign process within the
institution that rebuilds the course rather than simply adding on technology".

Vaughan (2007), stated that students expectations, especially their ideas that
18
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fewer face-to-face mean less work and the need to develop more responsibility
for their learning and time management skills must be taken into account.
2.6Conditions for Successful Blended Learning
According to John and Scott (2013), blended learning requires a lot of support
building before and during communication implementation to shift blended
learning feels like "just district” initiative, it is doomed to failure, so there are
many steps that support blended learning shift needs. Such as define academic
goals, the difference between blended learning and just adding computers to
the way schools have always operated is that there regular and international
change in delivery to boost learning and teacher talent.
2.7 Blended Learning Models
A group of teachers and other interested in blended learning developed a set
of models that can be employed in blended learning and these models are:
AL-Fiky Levels Model (AL-Fiky, 2011: 45)

Model components

A 4 A 4 A \ 4

Internet Internet art Meeting between Evaluation
available teacher and lustre
information in computer
resources Formative on
: ™ the internet

Discussion on the

|

internet
- 1 1 ™ Summative
Synchronous in chat A S_ynchronous face-to- face
rooms in forums

Figure (2.2) Al-Fiky Model components (2011: 45).(

The components of the previous blended learning model, as illustrated in
Figure (2), are as follows:

a- Computer lab where the face-to-face interaction between teacher and
learners and learners together takes place

b- Electronic learning via the Internet
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c- The teacher

d- Chat rooms for synchronous discussion via the Internet between the
teacher and students and students themselves

e- Forums for asynchronous discussion via the Internet between the teacher
and students and students themselves

f- Activities presented via the Internet in the form of assignments after each
unit which are handed electronically to the teacher Evaluation (formative and
summative)

Fernando Model of Blended Learning(2012 p 23).

=\

Content :jpalysis

v

Analysisbf learner
characteristic

Implementation of the
program

The stage of
assessment

Figure (2.3) Fernando blended learning model A. Harb (2012 p 23).
This model consists of a number of steps:

a. Content analysis: the teacher determines the course and what he or she
is teaching, namely, the education goals and the planed educational
content and divides it in two parts according to the objective, part that
presented electronically via network or through CDs and part that is
presented in traditional way (face- to- face).

b. Analysis of learners characteristics by identifying their electronic and
previous information related to the educational curriculum, and then
identify electronic lessons for the process of self- learning.

c. Implementation of the program: The program looks like face- to- face
for encounter for one day, and learners have the opportunity to meet
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each other as well as the teacher reviews the experimental groups'
knowledge

d. Self-learning: every student studies electronically at any time and in any
place according his ability

ODP Model for Educational Design of Blended Model Learning Program

N

Analysis

i Design
Evaluation

Development

Implementation /

Figure (2-5) ODP model for blended learning design. Juanita, (2010, P54)
ODP model consist of five stages
1- The analysis phase: the most important stage in the implementation of
blended learning method, It aims to know (who are the learner? What do they
know? What are they learning? What do they need? And what knowledge you
want to teach them.
2- The design phase: the application of strategy of implementation of
blended learning through the renewal of the elements of learning which are
(educational objectives, the strategy of evaluation and the resources used in
educational program)
3- Development stage: this stages is based on analysis and design stage, the
aims is to produce learning material for learning process
4- Implementation phase: the blended learning is implemented according to
the steps already identified in the design phase
Evaluation phase: the objective of this stage is to measure the extent to which
the desired goals are achieved and success of the educational program using
the assessment tools that have been prepared.
2.8 Advantages of Blended Learning
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Blended learning play a great role in teaching in general and teaching English
writing skills specifically, thus it has many advantages which included
accessibility, course interaction and pedagogical effectiveness. Most Sudanese
university work hard to balance between traditional face-to-face and e-learning
via increasing the work through blended learning. Carrol (2003), enhances the
idea of accessibility saying that " student like the ability to access course
materials any time any place and be positive about the convenience and
flexibility, this supports them". Most of student (current study studets) those
whom work, blended learning course help provide them with flexibility they
need to juggle job, school and family.
2.9 Challenges Facing Blended Learning
The implementation of blended learning face some difficulty and challenges
which might affect the quality of teaching and learning. Hofmann (2011),
describe a variety of challenges facing blended learning:

a- Ensuring participants' ability to use technology successfully.

b- Ensuring all the elements of blended are coordinating.

c- Overcoming the idea that blended is not as effective as traditional

teaching.
d- Keeping online offerings interactive rather than gust "talking at"
participants .

e- Redefining the role of facilitator

f- Ensuring participant commitment of follow-through with elements

g- Managing and monitoring participant progress

h- Matching the best delivery medium to performance objective.
2.10 Reviews of Previous Studies
2.10.1 AlaaEdin Elmahdi Elamin. ( 2011). The Impact of Using Computer
on Enhancing EFL Writing Skills. A Case Study Muhey Deen Whab
secondary school. Unpublished master thesis. Faculty of education. Sudan
University of Sciences and Technology.
This study aim to investigate the impact of using computer in enhancing EFL
learning skill. Also the research examine learners' attitudes towards using
computers as writing tools in EFL class. The methodology used in this study
was set of pre-test and post-test in writing that were administered the
participants, also students respond to a questionnaire that investigated the use
of computers in EFL class. After analyzing the data the researcher finding that,
most students benefited more from using computer as tools for enhancing
writing in EFL class, also this study proved that students have high motivation
when computer used in class room. The researcher recommended that used
computer in writing classroom, also computer should be used in teaching and
learning writing skill.
2.10.2 Manal Awad Elwkil. (2018). Effect of using Computer Assisted
Language Learning Software to Vocabulary Learning. PhD thesis. Sudan
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University of Sciences and Technology. Faculty of Languages. English
language department.

The objective of this study is to investigating the effect of using computer
assisted language learning (CALL) on vocabulary using, it also investigated
the population of the study towards computer assisted blended learning
program. The researcher used experimental method to conducted the research.
The finding of this study revealed that there were statistically differences (p-
0.5) between the mean scores of experimental group and control group which
was taught vocabulary, the differences were in favor of the experimental group
which were taught vocabulary via computer, the result also revealed that
member of experimental group have positive attitude towards computer.
2.10.3 Ismail Ibrahim Herb. (2013). The Effectiveness of a Blended
Learning Program on Developing and Retention of Palestinian Tenth
Graders. English writing skill. published MA Thesis, The Islamic University
of Gaza, Faculty of Education, Department of Curriculum and instruction.
The objective of Study it is aimed to investigate the effectiveness of using a
blended learning program on developing and retention tenth graders' writing
skills. It also aimed to familiarizing teachers with method of designing blended
learning program to help and facilitate writing inside their classrooms and
making a sort of distinction via the effect of technology in general and blended
learning in particular on 10" graders, writing skills. To conduct this research
the researcher used descriptive and experimental method for data collection
he used questionnaire, pretest and posttest. The result of this study revealed
that, there were significant differences in favor of the experimental group and
which is attributed to the blended learning program. The finding also point out
that there were statistically significant at (a =0.05) in the participants'
achievement level before and after of implementing the blended program in
favor post-application. Additionally there was also statistically significant
differences at (a = 0.05) in the participants achievement level of the control
and experimental group ( in the retention test) in favor of experimental group.
3.1 Research Methodology

The researcher used the descriptive method to conduct the research. With
regard to data collection, the researcher used a well- structured questionnaire
to elicit responses from the students. This action research took place in the
context of the researcher’s own teaching practice with the participation of his
students during the third semester of the academic year 2020.

3.2 The Instrument of the Study

The main instrument used in this study is the questionnaire, it assisted in

building a base on a complete understanding of the research problem.

3.3 The Questionnaire

The questionnaire was used in this study to elicit data from English language

students at university of Dongola. The data is limited to investigating third
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level students' college of education university of Dongola attitudes towards
blended learning in enhancing EFL Writing Skills. According to Best and
Khan(1993). A questionnaire is an instrument in which respondents provide
response to questions and mark terms that indicated their respondents.

3.4 The Reliability of the Questionnaire

Reliability refers to whether the instrument can produce the same or very
similar results if it is conducted again under the same condition. The
questionnaire was calculated by a computer program Statistic Package for
Social sciences Scale(SPSS).

Reliability Statistics

Cronbach's Alpha N of Items
-.160- 12

The value is positive, due to a positive average the statement is highly
reliable.

4.1 The Analysis of the Questionnaire

The SPSS software was used to statistically analysis the quantitative data

collected from questionnaire to reveal the findings.
Table (4-1). Blended learning improves students writing skills.

options Frequency Percent | Valid Percent [ Cumulative Percent
Agree 18 60% 60%

Disagree 2 6.7% 6.7% 6.5%
Total 30 100% 100% 100%

Above table represents the distribution of the respondents' view about if
blended learning improves students writing skills. The result revealed that
(93.3%) of English Language students agreed whereas (6.7%) disagreed.

Table (4-2) Students has a positive attitudes towards blended learning.

options Frequency | Percent | Valid Percent | Cumulative Percent
Strongly Agree 18 60% 60%
Agree 9 30% 30% 90%
Neutral 3 10% 10% 10%
Total 30 100% 100% 100%
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University of Dongola Journal for Scientific Research, 23t edition June 2022



2022 - 53 Dot oudl e N dale e

From the table above (90%) of English Language students agreed with

statement students has a positive attitudes towards blended learning. whereas
(10%) neutral.

(4-3) Students are willing to use computer in practice writing skills.

options Frequency Percent Valid Percent | Cumulative Percent
Strongly Agree 11 36.7% 36.6%
Agree 16 53.3% 53.3% 90%
Disagree 3 10% 10% 10%
Total 30 100% 100% 100%

Table (4-3) represents the distribution of the respondents' view about the
statement Students are willing to use computer in practice writing skills. The

result revealed that (90%) of English Language students agreed while only
(10%) disagreed.

Table (4-4) Blended learning helps students to interact with a lot of writing
activities in the classroom.

options | Frequency | Percent | Valid Percent | Cumulative Percent
Strongly Agree 11 36.7% 36.6%
Agree 15 50% 50% 86.6%
Neutral 2 6.7% 6.7% 6.7%
Disagree 2 6.7% 6.7% 6.7%
Total 30 100% 100% 100%

Table (4-4) presented the respondent of participent about if blended learning
helps students to interact with a lot of writing activities in the classroom. The

respondent show that (86.6%) of English Language students agreed while
(6.7%) disagreed and only (6.7%) were neutrals.

Table(4-5)Using blended learning in writing class have made students more productive.

options Frequency Percent | Valid Percent | Cumulative Percent
0, 0,
Strongly Agree 10 33.3% 33.3% 93.3%
Agree 18 60% 60%
Disagree 2 6.7% 6.7% 6.7%
Total 30 100% 100% 100%
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Above table represents the distribution of the respondents' view about Using
blended learning in writing class made students more productive. The result
revealed that (93.3%) of participant agreed whereas (6.7%) disagreed.

Table (4-6) students did not feel nervous in their computer-writing class.

options | Frequency Percent Valid Percent | Cumulative Percent
0, 0,
strongly Agree 9 30% 30% 76.7%
Agree 14 46.7% 46.7%
Neutral 3 10% 10% 10%
Disagree 4 13.3% 13.3% 13.3%
Total 30 100% 100% 100%

Statement number six point out that students did not feel nervous in their
computer-writing class (76.7%) of students agreed whereas (13.3%) disagreed

and only (10%) were neutrals.

Table(4-7) using the blended techniques provide students with feedback about their mistakes.

options Frequency Percent Valid Percent Cumulative Percent
Strongly Agree 18 60% 60%
Agree 12 40% 40% 100%
Total 30 100% 100% 100%

Regarding item number seven which is an inquiry whether using the blended
techniques provide students with feedback about their mistakes. The result
revealed that (100%) of participants agreed with item.

Table (4-8) blended learning enhances student motivation in learning writing skills.

Cumulative Percent

options Frequency Percent Valid Percent
Strongly Agree 12 40% 40%
Agree 12 40% 40% 80%
Disagree 3 10% 10%
Strongly Disagree 3 10% 10% 20%
Total 30 100% 100% 100%

The eight statement, blended learning enhances student motivation in learning
writing skills, the respondent of participant revealed that (80%) of students
agreed with the item, while (20%) disagreed with it.
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Table (4-9) using blended learning in writing skills reduce students spelling mistakes.

options Frequency Percent | Valid Percent | Cumulative Percent
Strongly Agree 15 60% 60%
Agree 13 43.3% 43.3% 93.3%
Strongly Disagree 2 6.7% 6.7% 6.7%
Total 30 100% 100% 100%

Regarding to the item above which state using blended learning in writing
skills reduce students spelling mistakes. (60%) strongly agree with the item,
(43.3%) agree with it and only (6.7%) strongly disagree with the item.

Table(4-10)blended learning techniques help students by decreasing grammatical mistake.

options Frequency | Percent [ Valid Percent | Cumulative Percent
Strongly Agree 12 40% 40%
Agree 13 43.3% 43.3% 83.3%
Neutral 3 10% 10% 10%
Disagree 2 6.7% 6.7% 6.7%
Total 30 100% 100% 100%

Blended learning techniques help students by decrease grammatical mistake.
It has been founded that from table (4-10), (40%) strongly agree with the item,
(43.3%) agree with it, (10%) neutral and only (6.7%) disagree with item.

Table (4-11) blended learning motivate the students to study by them self.

options Frequency | Percent | Valid Percent | Cumulative Percent
Strongly Agree 11 36.7% 36.7%
Agree 17 56.6% 56.6% 93.3%
Disagree 2 6.7% 6.7% 6.7%
Total 30 100% 100% 100%

From table (4-11) above, blended learning motivate the students to study by
them self. We can see that (36.7%) strongly agree with the item, (56.6%) agree
with it and only (6.7%) disagree with the item..
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Table (4-12) Students were encouraged to use blended learning in writing activities.

options Frequency | Percent | Valid Percent | Cumulative Percent
Strongly Agree 5 16.7% 16.7%
Agree 6 20% 20% 36.7%
Neutral 1 5% 5% 3.3%
Disagree 12 40% 40%
Strongly Disagree 6 20% 20% 60%
Total 30 100% 100% 100%

From table (4-12) above, which state that students were encouraged to use
blended learning in writing activities. (16.7%) strongly agree with the item,
(20%) agree with it, (3.3%) neutral, (40%) disagree and (20%) strongly
disagree

4. 2 Discussion of the results:
The hypothesis: Students react positively towards blended learning. was
proved by student respondent to the first statement blended learning improves
students writing skills in terms of motivation the majority of the sample which
is about 93.3% strongly agreed that, the blended class is more effective than
the traditional which is less attractive and less motivated, and 6.7% from the
sample size responded to the variable disagree, the statement was confirmed.
In the second statement students have a positive attitudes towards blended
learning the highest responses about 90%for the option agree , 10% disagreed
. The statement number (3, 4,5, 6, 7, 8, 9,10 and11 ) all of students were agreed
with highly respondent. This proved that the students have positive attitude
towards blended learning. The twelfth statement " students were encouraged to
use blended learning in writing activities" presented that the highest respondent
of student with 60% disagree. This indicates that students were not encourage
to use blende learning to improve their writing skills. So the hypothesis had
been confirmed.
4.3 Summary
In the light of the results of the questionnaire and discussion, the following
findings were revealed.
5.1 Findings
e The traditional classroom is less effective than blended learning class in
the terms of motivation.
e Blended learning is important to improve learners’ writing skills.
e Using blended learning in writing skills reduce students spelling and
grammatical mistakes.
e Working with blended learning motivate the students to study by them
self.
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e Teachers were not encouraged students to use blended learning in

practice writing skill.
5.2 Recommendations

e Teachers at college of education university of Dongola should give
more attention to blended learning.

e Blended learning should be established then the teachers can motivate
their learners by using such innovative techniques.

e Students should be encouraged to carryout activities through the use of
blended writing.
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MorreyVanishing Generalized Spaces in Harmonic Analysis

Dr.khalifa Abd almajeed Mohammed Alsadig
Department of Mathematics ,Faculty of Education
Universty of Dongola , Dongola,Sudan

Abstract

The main aim of this study is to Know the Morrey spaces in harmonic
analysis with their duals and predual .We also study maximal , potential ,
approximation and singular operator in vanishing generalized Morrey spaces .
The researcher used the historical mathematical and analytical method to
access related information to Morrey spaces . The most important result of the
study. They are embedded inside the paper and refer to the theoretical juices
in vanishing generalized Morrey spaces .with respect to the properties of the
spaces themselves.
Keywords:Morrey Spaces , Campanato Spaces , Preduals, Vanishing
Morrey spaces, Harmonic Analysis, Maximal Operator , Potential and
Singular Operator
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1.Introduction :

we overview equivalent definitions of various versions of the spaces,
the so-called ?-and?-generalizations, structure of the spaces, embeddings,
dual spaces, etc. Through a geometric capacitary analysis based on space
dualities, we addresse several fundamental aspects of functional analysis and
potential theory for the Morrey spaces in harmonic analysis over the Euclidean
spaces. We introduce vanishing generalized Morrey spaces V L}*(Q),Qc0"

with a general function ¢(x,r) defining the Morrey-type norm. Here 11cQ
is an arbitrary subset including the extremal cases T1={x,}, x,eQ and [T=0Q

, Which allows to unify vanishing local and global Morrey spaces. In the spaces
% Lg#’(m " )We prove the boundedness of a class of sublinear singular operators,

which includes Hardy-Littlewood maximal operator and Calderon-Zygmund
singular operators with standard kernel.
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2.Morrey-Campanato Spaces:

The spaces which bear the name of Morrey spaces were introduced in
1938 by C . Morrey [10] in relation to regularity problems of solutions to
partial differential equations. We start from the definition of these spaces.
Let Q0" be an open set . denote B(x,r)nQ,r>0,and |A|will stand for
the lebesgue measure of a measurable subset in 0 .

Definition(Morrey spaces)(2.1): Let 1<p <o and 1>0 The Morrey space

L"#(Q) is defined as

L@ ={1 L’ @: swp = [, IF (y) Py <e0} (1)
This is a Banach space with respect to the norm
1
1 P
IF = 500 (5[ I 0P @
The space L°*(Q) is trivial when A>n (LPH(Q) ={0}) And

L*°(@) =L"(Q) and L""(Q)=L"(9). In this case 1< (0,n], the space L"*(Q)
IS non-separable .

Embeding in Morrey spaces (2.2):By application of the Hoélder inequality
to integrals over B(x,r) the embedding for Morrey spaces follows:
Theorem (2.3): Let 1<p<qg<w andlet 1 ,v be non-negative numbers.
Then

L9 (Q) — LP*(Q) (3)
under the condition

A-Nn v -n
<

P q

(4)

If | Q2] is finite and the condition

If || infinite. Condition (4) is necessary and sufficient for embedding (3)
in case of "nice" sets Q, see L.C. Piccinini [89] (1969), where Q=Q, was
a cube [1"see also a similar result for a modification L.** p,r e[1,0) of
Morrey spaces in Y. Furusho [7] (1980). This modification is introduced
as follows: let S be the family of all systems S_={Qj Q) CQO} consisting

of a finite number of non-intersecting parallel sub cubes Q; and let
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— np
1Tl @)= SUP1Q 1™ Ul g,

and

1
r
||u ”Lrp’r(QO):SUE {Z”u ”rL(Pl)QJ}
SeS QjeS

there is proved a necessary and sufficient condition for the validity of the

: A Ao
embedding Lrp _)qu,u in the case of %—gsl and 1 -#<1.

S q
Preduals (2.4) : Preduals of Morrey spaces were studied by C. Zorko [17]
(1986), D.A. Adams [1] (1988), E.A. Kalita [9] (1998) and D.R. Adams and
J. Xiao [2] (2004). Following D.R. Adams and J. Xiao, we denote the
preduals obtained in [17], [9] and [2] by z9* K% and H%* and

respectively , q =L1 The first two spaces are defined by the following

norms

If ||Zq,1:inf{||cK [P :ZCKaK}
K

Where ak is a (g, A)- atom and the infimum is taken with respect to all

possible atomic decompositions of f (afunctionaon 0" iscalleda(q, 4)-
A

atom , if it is supported on a ball B <" and ||a]l,<| B | "™ . note that

in C. Zorko [17] the predual was introduced in a more general setting of
generalized Morrey spaces

_ 0
IIf IIZq‘;,=|r;f[j | f (x)|qW;Q(x)de
with

w, ()= [ r0i(r=|x -y )do(y,r)

oh*
where the infimum is taken over all non-negative Radon measures

o(y,r) on 0" with the normalization o(07")=1.
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|| f IIHM=iQf[j If (x) [ w9 (x)dx Jq

n
0

where the infimum is taken over all nonnegative functions on 0"
satisfying the condition
<1

()

With the A - dimensional Hausdorff capacity A the introduction of the
latter norm in [2] being based on the previous studies in [1] .
Theorem(2.5): Let 1<p<wo,0<A<n.Then

1

IIf IILp,ﬂ=SU|O(<—> Lnlf (x) P w (x)dx )E
Where the supremum is taken with respect to all nonnegative functions
on [0 "satisfying the condition (5).
Vanishing Morrey spaces VL™ (2.6) : Morrey spaces L** , as noted, is not

separable in the case 1>0.A version of Morrey space where it is possible
to approximate by “nice functions” is the so-called vanishing Morrey

space VL () introduced by C. Vitanza [15] (1990). This is a subspace of
functions in L"*(Q) which satisfy the condition

: 1 b
im sup = [, o f (V)1 0y =0 (6)

0<Q<R
Generalized Morrey spaces (2.7) : Recall that the classical Morrey space
is defined by the norm.

IIf IILp,a(Q)=SXl£II%IIf st mlleqyd =diamQ (7)
rP

There are known two types of generalizations of Morrey spaces. The first
is to replace the power function r* by a function ¢(r) (or more generally
o(x,r)) usually with some quasi monotonicity type conditions with respect
to r . Another way is to replace the L°(0,d)-nom,0<@#<o. We will call
these by ¢ -genearalizations.and @-genearalizations. Both ways may be

naturally mixed.
Let X be a quasi metric space with a Boral measure 4 The

generalized Morrey space is defined by the (quasi)norm
_sup| 1 p g
IIf ”p"”_sxu,P((p(x,r) sl T O] d,u(y)j ,0<p<oo
(8)

Definition (2.8): (Campanato spaces). Let Q<" beanopenset, 1<p<wo
and 2>0 . The Campanato space ¢"*(Q) is defined as
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P Q) ={f €L (@Q1F | 1< 0} 9)
the Campanato semi norm being given by

1
b= SO [ [y T O Fa P

n
xer>o\ I

p

or equivalently
1
sup (iéwnt ) |f(y)—c|pdy]p (10)
xeq,r>0\ I celt B (X.r)
The embedding theorem for Campanato spaces as follows .
Theorem (2.9) : Let 1<p<g<w and let A,v be non-negative numbers. If
|Q|is finite then

Q) > 9"H(Q) (11)
under the condition

A-n _v-n

P g
In G. Stampacchia [28] (1965) there was introduced Campanato-type
space ,”*(@Q,) where Q, is acube in 1"defined by the set of semi norms

(12)

1
K(Q = sup JIQU(x)-uQ P d (13)

Where {Q, :uQ; =Q,} is a given family of cubes parallel to the cube Q, no
two of which have common interior points, and the condition

{sg_r;[g K(Qj)rJr <o (14)

holds, where the supremum is taken with respect to all admissible families
of cubes. Such spaces were called strong Campanato spaces.
3. Harmonic Analysis.

Areal-valued function f is said to belong to the Morrey spaces L**
on the N -dimensional Euclidean spaces 0" provided the following norm
is finite:

1

p

If ||W=( sup [ E )P dyJ

X ,r)el N x0
N
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Here 1<p<w ,0<A<N,0,=(0,%),sxn is a ball in 7 centered at x of

radius r.This class of functions was first used in a 1938 by C. B. Morrey
[23] to show that certain systems of partial differential equations (PDES)
had Holder continuous solutions. Though Morrey worked mainly in two
dimensions for his results, the concept of the integral average over a ball
having a certain growth has found many applications over the years; see
e.g. [19], [21], [24], and [25].

Theorem (3.1): (Choquet). If C(.)is a capacity in the sense of Meyers, then

the Choquet integral j _fdc of f >0 with respect to COis sub linear if

and only if Clis strongly sub additive. Here, the capacity COis strongly
sub additive if for any two sets E,,E, " it follows that

C(E,UE,)+C(E,nE,)<C(E),+C(E,)

Moreover, the Choquet integral , fde of f >0 is sub linear when and
only when

[ @ +f)dC <[ fdC+[ fdcfor f,f,>0
Theorem(3.2):(Yang-Yuan). If 0<a <N ,then A% ()is strongly sub additive
and there exists a constant ¢ >0 depending only on « and N such that

1~ .
() (=) (=)
CAD <A <Al

Hence by this result we have that if (¢, p)€(0, N)x(1, =), then the quasi
sublinearity and the quasi-Holder inequality for the Choquet integrals of
two real valued functions f, and f, on OV :

[ f+f BAD <[ IfHAY +[ 1f,HAL
and

1
=

[ B <(], |f1p|Ag’°’);(jN I rJAEf))

respectively, hold they are the main estimates required .
Lemma (3.3): For 1<p<w and 0<A<N ,let f eL”*.Then

If 1P, =sup [, If () (v)dy
where the supremum is taken over all w e A™ ™ i.e,
w eA, ,suchthat [ wdA{?, <1

Proof. Clearly, the class AN is smaller than B™~*. Hence
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sup [ If (y)Pw @)y <If I,

w e

Once again, constructing the weight

Wo:(MoWW)g ’ N -4

<0<l

we have by Theorem (3.2) that
LNWdA$Q$1scdbyvdA$Q3co
holds for some constant c, >0 , and so that w,/c,e A" . Accordingly,
1
[t )W @)dy< sup [ 1 (y)Iw (y)dy
0

weA]N

This shows that
sup [, If (y)Pw () dy 2AIf 1%,

W eA;

The last lemma yields the following boundedness of M, acting on the dual
pair(H ™, L") .
Theorem (3.4) : Let pe(@o),p'=p/(p-1) ,and 21e(O,N) . Then

1) M,is bounded on L"*.

1) M,is bounded on H**.
Proof. (i) Because w e A™ ™ yields w'? eA_, we find that

[ IMf ()P ()dy <[ IF (v) Fw () dy

and use Lemma (2.3) to derive the boundedness of M, on L"*.
(ii) Since w e A implies w " €A ., we conclude that

[ IME )P m)dy <[ IF () [P () dy

whence getting (ii) via the definition of H***and Muckenhoupt’s original
argument for boundedness of M, on a weighted Lebesgue space.

Theorem (3.5): Let 21e(0,N) and let pe(@,«). If T is a classical Calder'on
Zygmund operator, then T is bounded on L"#*and H***.
Proof. Suppose T * is the adjoint of T. Then for f eL”*and g eH "**one has

[ TOe®ayl=1] , f ()T 9))dyl
<IF e IT G Ny

<If Nl g 1l o
The last inequality follows from (ii) above and the well-known A -weight
estimates arising from
wWeA = WwWeA, = w'P €A,
Thus, T is bounded on L?#, and similarly on H"*.
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4.Maximal with Potential and Singular Operator.
Let Q be an open set in (0" and TTc Qan arbitrary sub set of Q by n=n
(I1x(0,¢]we denote the class of measurable non-negative functionse(x,r)

on I1x[0,¢],¢ =diamQ . which
are positive on 11x(0,¢) the sequel we use the notation

f p
proed OLLOOLILY (15)
Definition (4.1): The vanishing generalized Morrey space VL!?(Q) is

defined as the space of functions f L! (Q) such that

loc

M, (fix,r)=

limsupM _ ,(f ;x,r)=0 (16)

r—-0 o

It is natural to impose the following conditions on the function ¢(x, r):

n

. r
I = 17
R o )

and
inf supp(x,r)>0 (19)

r>1 y o

where the condition (18) must be imposed in the case where the set Q is
unbounded. Conditions (17)-(18) make the vanishing spaces VLP?(Q)
non-trivial, because bounded functions with compact support belong then
to these spaces.

Definition(4.2): Let 1<p<w . A sublinear operator T will be called p-
admissible singularoperator, if :

1) T satisfies the size condition of the form

|f (y)|dy
"\B(x,2r) |y -7 |”

2B, N@IT (f 0" \B(x,2r)(2) < xB (X,f)(Z)fL

for xeO" and r>0 .
2) T isboundedin L°(O0") .

The following classical operators are examples of p-admissible singular
operators: the maximal operator

MF () =sup, - Jy ool f OD 10y (18)
and the Calderon-Zygmund operators
T )= KO yf ()dy (19)

with e.g. a standard kernel. The latter means (see for instance [28] ) that that
K (x,y) is a continuous function on {(x,y)el"x0":x=y} , satisfying the

conditions
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IK(x,y)I<C|x—-y[" forall x=y

|K(x,y)—K(x,z)|£C|)|(y__$,a>0if|x—y|>2|y—z| (20)

|K(x,y)—K(g,z)|sC%,a>0if|x—y|>2|x—g| (21)
The validity of the condition (21) for the Calderon-Zygmund operator is

obvious in view of (21). For the maximal operator it is easily checked by the
definition of the maximal operator.

Theorem(4.4) : Let 1<p <o, pen and T a p-admissible sub linear singular
operator. Then

' % i
Cr (2 0O M (f xRt
(X, 1) wg T

t p

Mw(Tf X, 1)<

r

(22)
Forevery f eLP (0"),where C does not depend on x €0",r e(0,0)and f .

loc

Proof . We split the function f into the parts supported in a neighborhood
of the point x and outside it, in the usual way:

f=f,+f,, f(y)=f(y)xB(X,2r)(y),

f(y)=f (y)xO"\B(x,2r)(y) (23)
Where r >0, and by the sub linearity of the operator T have

ITE I I || +ITE, ||

LP (B (x.r) LP (B (x.r)) LP (B (x.r)

We obtain

Tl T Moy +CNITE] =C It ]I, (B(X,2r))

LP (B (x.r)) LP" LP(BO™

(24)

To estimate Tf,,

Tf,@) | W,ZEB(X,O
ly-z|>2r -

For z eB(x,r)the inequalities |[x -z |<r,|z —y [>2r imply

1 3
—|Z — <|X — <—|z —
2| yIKIx -y | 2| Yyl
and therefore
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ITf,(z)|<C j w,z eB(x,r)

"B (x,r) |

where the right-hand side does not depend on z ,so that

|f (y)|dy
1T, 1o gy SCT g —
LP(B(x,r)) ™ ”\BJ.(x,r) |X_y|

and then
ol ds
p LP(B(x,s))
”Tf2 |||_P(|_:,(X’,—))S r J.r £+1 (25)
SP
For ||Tf | may be transformed to a similar form:
LP(B(x,r))
noong
[P /FN=to L B S 1 N (26)

which is easily obtained from the fact that |f ||, ,, IS non-decreasing
which yields (22).
Theorem(4.5):Let 1<p<w.Every sub linear p-admissible singular

operator T is bounded in the vanishing space vLP?@"),if 9oeB,and

in r. Then the same estimate holds for ||Tf ||

LP (B (x.r)

Tsupx 9 (x ,t)dt o 27)
S 1+7
For every 5>0,and
1 1
J(D P (x,t)dt <C, % (X r) (28)
T tl+6 rp

Where Cydoes not dependon x €1",and r>0.

Definition (4.7): Let 0</<w.

(i) By w =w ([0,/]) we denote the class of continuous and positive
functions ¢ on (0./] such that the limit limp(x) exists and is finite
or infinite.

(i) by W,=W,([0,7]) we denote the class of a .i. functions ¢ ew

(ili) by w =w ([0,/))we denote the class of functions ¢ew such that
x“p(x)eW , for some a=a(p)ell”.
(iv) by w =w ([0,/])we denote the class of functions ¢ew such that

(p() isa.d. for some be?.

Definltlon (4.8): Let 0</<oo.
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(i) By W_=W_([¢/,«])we denote the class of functions ¢owhich are
continuous and positive and a .i. on [1,) and which have the finite or
infinite limit limg(x).
(i) by W, =w_([¢,])we denote the class of functions ¢ew_ such
x%p(x) eW forsomea=a(p)ell”.
5.Results :
Corollary (5.1): For 0O<g<w and 1+&<N |, let f_ eL****.Then

+& l+e
DIl =sup f L DM () w 2y day
where the supremum is taken over all w? e AN ®) j.e,
w?eA, ,suchthat [ wdA{Q,., <1

Proof. Clearly, the class A™-®4) is smaller than B™-*) Hence

[l w2y )y <3,

l+e
L1+g d+e

(N (1 £))

Once again, constructing the welght
2 0
w? :£M Ong ,W<6<1

we have by Theorem (3.2) that
W 2d ASO)(M—S) <1< C N W 2d Ag\loo)(hs) <C0 < CO IL N wd Ag\lw)ﬂ < C

holds for some constant ¢, >0 ,and so that w2/AMN @ Accordingly,

1 e lve
Q [ 2lfn O] W 2y)dy <. [ 20 ] w2y )dy

This shows that

l+e
m L1+€ e

sup J.m“ dn ¥

w2ea V- €2

The last lemma vyields the following boundedness of M, acting on the dual

. h—g,lﬂ;
paIrLH & ’ L1+8’1+8] .
l+¢

Corollary (5.2): Let O<e<wo , = and 2*-1e(0,N) . Then
i) M,is bounded on =,

>|If

1+e o

ii) M,isboundedon H ="~
Proof. (i) Because w e AN yieldsw*® €A, , we find that
[ o MG ) w (y)dy <[ DL ()

1+e

w (y )dy

and use Lemma (3.3) to derive the boundedness of M, on p*=*,
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1+e

(ii) Since w < A,implies w1+ ) c A, , We conclude that

IUN Z|Mofm(Y)

whence getting (ii) via the definition of H (Tj " and Muckenhoupt’s original
argument for boundedness of M, on a weighted Lebesgue space.

Corollary (5.3): Let 2e(0,N) and let o<e<w. If T! is a classical Calderon

Ly <], S of e oy

Zygmund operator, then 1 'is bounded on L***and H () :

l+e

Proof. Suppose T "I is the adjoint of 7!. Then for f;, eL"**and g ,eH Fj one
has

AT )W)g, 0y =2 00(T g, vy |
S
SZHfJ L+ g; HBTS"'

The last inequality follows from (ii) above and the well-known A -weight

estimates arising from
weA = WeA, = W eA

l+e
&
1+

Thus, 7' is bounded on L**#, and similarly on H () :
Corollary(5.4): Let 0<e<«, pen and 17ia p-admissible sub linear singular

operator. Then

l+e

n %4—5 dt
C(1+8) J‘HN ¢ (X 1t) (fj;X,t))%+g (29)

n

(M
p(x,(1+¢)) e

S M., (T X 1+e)<

l+e,p

For every ,where C does not depend on x €[",0<g<coand f
Proof . We split the function f; into the parts supported in a neighborhood
of the point x and outside it, in the usual way:

fi=fi+f,, T() =T (y)xB(X,20+e)(y),
Fio(y)=f;(y)xU"\B(X,2(1+&))(y) (30)

Where
£ >1, and by the sub linearity of the operator 1/ have

Z"T ij' L®9) (B (x,(1+¢))) SZ“T jflJ' LA (B (x ,(1+&))) +Z”T jfZJ'

We obtain

L&) (B (x ,(1+£)))
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>,

L3+9) (B (x,(1+£))) Z"T L&) (0 )+C Z“T L+ (" ) Z"T

L (B (x,(1+£))
(31)
To estimate T'f,;,

Yty @) | Z‘ (i)‘ry’ eB(x,(1+¢))

ly —z|>2(1+¢)

For z eB(x,(1+&))the inequalities |x —z |<@+e),|y —z |=2@0+&) IMply
Yz-yEx-y 3]z -y
2 2

and therefore

YT, ()<C j Z‘ (y)‘|y eB(X,(1+¢))

"B (X Lte) |

where the right-hand side does not depend on Z, so that

_ L f. (y)dy
Z”T szj (z) LE)B (X 1+é) <C(l+e)™ J. Z‘ ‘
' [™MB (X 1+e) |X _Z|
and then
j <C( e H LEIB (X )ds
Z”T 2j \2 LB (X 1te) (L+e) J.1+g [7) (32)
S l+e
FOT [T 78 [ o o 10y MY be transformed to a similar form:
Z”T LEIB (X 1+) <C (1+8)1+€J'1+52H L&)B (X t) (33)
which is eaS|Iy obtained from the fact that If; e ory IS non-

decreasing inr. Then the same estimate holds for

which yields (29).
6.Conclusion of the research study :

The Morrey spaces in harmonic analysis with their duals and predual .We
also study maximal , potential , approximation and singular operator in
vanishing generalized Morrey spaces . The researcher used the historical
mathematical and analytical method to access related information to Morrey
spaces .They are embedded inside the paper and refer to the theoretical juices
in vanishing generalized Morrey spaces .with respect to the properties of the
spaces themselves.
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