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Construction Cost Accounting under the applicaton of
International Accounting Standards and its effect On the
Capability of Financial Statements to Comparison
Amani Aburaida Ahmed Fadlalla
Dr. Abdul Rahman Elbakri Mansour Ambadi
Abstract:

The study aimed to know the application of International Accounting
Standards in Sudanese Construction Companies, in measuring contracts
costs, and its effect on Financial Accounting Statements quality.(180)
questionnaires have been distributed and (155) analyzed through
SPSS Programme. (Cronbach’sAlpha) used to prove questionnaire
consistency and Descriptive Statistics Measures to describe sample study
characteristics,(Chi Square) is used to check the homogeneousness,
(Pearson Correlation) to measure changes on Dependent Collinear. The
study used Deductive, Inductive & Descriptive analytical approachs.
The study reached to measuring contracts costs through applying
International Accounting Standards leads to capability of Financial
Statements to comparison, and hence increasing its quality; there is
the difference between Financial Statements which prepared through
applying International Accounting Standards, of those not applicable to.
Key Words: International Accounting, Financial Statements, Construction
Companies, Costs Measurement, Accounting Standards.
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The phonetic Analogy In the Noble Qur’an Surat (Q) As A model
Dr.KhalidBriemaYousifMorgab - Associate Professor of Linguistics -
College of Education - West Kordufan University
Abstract:

The phenomenon of phonemic analogy is one of the important
phenomena in human languages, so this phenomenon has been the
subject of many linguistic studies, old and recent. This study aimed to
address the phenomenon of phonemic similarity in a way that emerged
between the old and recent studies, and the rest of addition and further
renewal. The importance of this study stems from the fact that it linked
phonemic analogy as a phenomenon in terms of its coherence and beauty
in the Qur’anic sound systems on one hand and (Surat Q as a model) on
the other. The study adopted the descriptive-analytical approach. Some
results were included: The extent of phonemic harmony, its goodness
and beauty in the Qur’anic style were clearly noticed. The Holy Qur’an
is miraculous in its wording and meaning, and in the Qur’anic style
it embodies all the phonetic phenomena that all human languages
contain. In order to explore the depths of the phonetic harmony in the
Holy Qur’an and to know its beauty and goodness, more studies and
researches must be conducted in the high and sober language of the
Qur’an so that diversity returns to the human language that is deficient
before the language of the Qur’an as a model and example.
Keywords: Analogous - Phonemic Similarity - Retro-acted - Progressive
Similar - Double Similar
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The Legal system of the holding company
( Acomparative study)
Ehab Abdelmageed Mohammed Ismail Alsarag
Abstract :

The study searched the holding company as a legal phenomenon
of economic concentration by grouping companies so that it is in fact
a legal framework to focus on the basis of control in management
and participation in the capital, where the parent company owns a
percentage of the capital of the company or the fledgling companies in
order to achieve control over this company or companies despite The
legal independence of each company from the parent company, and the
administrative and financial control of the holding company over its
subsidiaries is the legal basis for the holding company’s responsibility
for the debts of the subsidiary company, The importance of the study
comes from the repercussions of economic development and the
movement of foreign investment, as many countries have sought to enact
legislation for the purpose of legal regulation of the holding company,
especially since it has become the ideal framework through which
huge capitals are invested, and the study aimed to address the legal
aspects of the holding company in law Sudanese law and comparative
systems, and the problem of the study was to address the problems
surrounding the holding company’s control over its subsidiaries, The
research was based on the comparative analytical descriptive approach
with the comparative systems. The study reached conclusions and
recommendations, and one of the most important results is that the
holding company does not differ from any other commercial company
in terms of its composition and organization, except that the general
assembly and the board of directors have additional competencies
than the rest of the other commercial companies, such as the power to
approve lending to subsidiaries and guarantee them towards others, in
addition to distinguishing them for the purpose of Control, and one of
the most important recommendations of the study is the development of
a comprehensive and tight legal organization for the holding company.
Keywrds: Company-Affiliate Company - Group of Company
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Future anxiety and relationship with the locus of control among
mothers of children with learning difficulties in special education
centers in Karari locality

(2020- 2022 )
Rawya Abdel Salam Mohamed Hassan
Al-Rasheed Ismail Al-Taher Al-Baili
Abstract:

The study aimed to know the future anxiety and relationship with
the locus of control among mothers of children with learning difficulties
in the centers of special education in Karari locality. To analyze the
data, several methods were used, the most important of the Wilixon
test, the Mann Whitney test, and the Klomengrovo test. The study
reached the following results: The future anxiety of mothers of children
with learning difficulties in special education centers in Karari locality
was high, and the locus of control was characterized by mothers of
children with learning disabilities in special education centers in the
Kararilocality was low, there were a significant relationship between
future anxiety and the locus of control among mothers of children with
learning disabilities in the special education centers in Karari locality,
there were no differences in future anxiety among mothers of children
with learning difficulties in special education centers in Karari locality
due to the variable of age, there were no differences in the locus of
control among mothers of children with learning difficulties in special
education centers in Karari locality were attributed to the age variable.
Keywords: future anxiety, locus of control , learning difficulties
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The Sudanese border, a reading in history and political geography
(1956 - 2011)
Omran salim abdo Mahmoud
Abstract:

The paper tagged with the Sudanese borders, a reading in history and
political geography, dealt with the emergence of the borders of Sudan and its
development through various time periods by standing on historical evidence,
and the separating borders starting from ancient times through the Christian era,
the era of the Islamic caliphate, until the emergence of Sudan as a single unit
during the era of the Ottoman Caliphate, then The Anglo-Egyptian era and the
independence of Sudan; It ended with the secession of the south in 2011. It also
revealed the agreements and treaties signed in the name of Sudan, and between
neighboring countries after independence, and presented comparisons of
agreements and protocols that govern Sudan’s various borders with neighboring
regional countries. The importance of the paper comes from the role of political
borders in confirming the sovereignty of the state over its lands, by following up
on the continuous change that has accompanied the borders of Sudan, and the
internal factors and changes in it. The paper used many approaches, including:
the historical approach to trace the stages of development of the Sudanese
borders, and used both the descriptive and analytical approaches to describe
and analyze the developments that accompanied the political borders of Sudan,
and relied on collecting primary and secondary information such as reports
and previous studies, and Arabic and foreign books, in addition to magazines
and newspapers. The paper reached a number of results: external and internal
variables affected the political geography of Sudan, and that the western
borders of Sudan, which were set by the colonizer, are considered relatively
stable and distinct borders based on flat lands. The paper proposes further
documentation of Sudan’s borders, including pre- and post-independence
treaties and agreements. Which may lead to settling border disputes with its
neighbors, or reaching a compromise solution that turns conflict areas into joint
development areas.

key words:Geopolitical borders, colonialism, independence, border disputes.
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Quality management of the investment Project
A sample study investment projects in the state of dongle
(2019- 2020)
Rabab Mohamed Ali Ibrahim Mohamed Ali
Abstract :

The management of the investment project is the most important
field of knowledge through which successful projects can be reached
that allow achieving the desired goals.The study focused on identifying
the science of project quality , its components and its application
,highlighting its importance in managing the quality of the investment
project is and essential component of the management mix in project
success . The study concluded that he did not plan in terms of quality
they do not rely on the tools and scientific methods necessary to carry
out the quality planning process , and they were unable to provide
a correct scientific answer about the concept of project quality
management regban this topic in project.The study followed the
descriptive analytical method and the inductive method in reviewing
references and scientific research, I also used the deductive method by
asking asurvey on the same.The study found an interest in managing the
quality of the investment project the existence of the basic processes
for managing project quality using scientific method for the success of
the project , planning , training and qualification of those in charge of
quality management .

Keywords: Investment project management , Quality management ,
Planning , Project management , Quality standards .
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Abstract:

The aim of the research is to compare the method of bisection
and the method of modified bisection, to solve non-linear equations
by numerical methods to find the root of the equation, through
definitions, theories and examples, and we conclude through that
that to solve non-linear equations we use the modified bisection
method directly because it converges with the values of the root
quickly and accurately and with the least number of iterations
and also It is characterized by its validity and applicability to all
categories of problems in non-linear equations. As for the bisection
method, its advantage is its reliability, but the disadvantage of
this method is that it takes a number of iterations compared to the
modified bisection method, whose significance stems from the fact
that it saves time and effort.best.

Keywords: Nonlinear equation , Root-finding problem, Bisection method,
, Bisection Convergence and Error Theorem, modified bisection method .
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1. INTRODUCTION

The root finding problem is a basic numerical analysis problem
t t should be expressed as a root that satisfies the provided

equationf (t) = 0f(t) = 0. One of the main goals of numerical
analysis is to create a numerical algorithm for estimating values.
Newton’s method, secant method, fixed point iteration method,
and bisection method are all well-known root finding method

[1,2][1,2],in numerical analysis.
In Newton’s case an given initial value I, a I,, a sequence

{37 {I,}7_,is generated by

=1, -8y g SO gy sin=1
converges on’r a §1rf?gle point Becgugé‘ d%I‘lVatIVCS might be
difficult to obtain, the secant technique, which uses the average
rate of change instead of derivatives, can be employed instead of

the Newton method. A root finding technique of f(t) f (f)utilizing

the form of g(t) = t(t) =t is also a fixed point iteration
approach in which a sequence is produced so that it converges to
a root.
One of the root-finding methods is the bisection method
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[3,4,5,6,7,8,91[3,4,5,6,7,8,9]. Cut the interval in half and use

the Intermediate Value Theorem [10,11][10,11] to find the little
sub-interval with the root. Although the bisection method only
employs two sub-intervals, it is possible to set more than two. The
Intermediate Value Theorem, in other words, is applied to three or
more sub-intervals. Section 5 explains the contents of this method.
Convergence and error bound are also discussed. It is also feasible
to estimate the number of iterations that will be visualized in a
graph using the bisection approach.

Theorem 1.1. (Intermediate Value Theorem): Given a continuous

real valued function f(x) f(x) defined on an interval [a, b], then if
y is a point between the values of f(a)and f(b) f(a)and f(b),
then there exists a point puu such that = f(u)= f(u) .

2- NONLINEAR EQUATION

We will considere any one of the following types:

I-A polynomial equation of degree n:

Cont™ + €yt 1+ 40t +cy=0

Cont™ + €yt 1+ 4t =0

, where ¢, ,Cp, , Cpr1s-+1C1 Cm_1,--,€1 ANd  €yuCcy  are
constants. For example, the following equations are nonlinear
t* +11t* —-5t+7=0 , t*+3t—1=0

t*+ 112 —-5t+7=0 , t*+3t—-1=0

[I-The power of the unknown variable (not a positive 1nteger

number). For example, the following non-polynomial equations
are nonlinear

t7243t=6 ,t=+8t=0 ,Vt—5t=0

t2+3t=6 ,ts+8t=0 ,Ji—5t=0

[I- The equatlon which 1nv01ves the trigonometric functlons
exponential functions and logarithmic functions. For example, all
the following transcendental equations are nonlinear

sinsint +2t=0, e'+t=2,3t+Int=0
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sinsint +2t=0, e*'+t=2,3t+Int=0.

Definition 2.1 Roots of nonlinear equations

One of the most basic problems that numerical techniques are used
for is finding roots of nonlinear equations. This process involves
finding a root, or solution, of an equation of the form

f=0 (1

A root of this equation is also called a zero of the function ff.
Here, we are going to look at some common numerical methods
for finding roots of equations

3-The Bisection Method
Definition 3.1 The Bisection Method
The Bisection method is used to determine, to any specified

accuracy that your computer will permit, a solution to f(t)f(t) =
0 on an interval [a, Blle, £], provided

*f(t)f (t)is continuous on [a, £1la, B]

* f(a)* f(a) and fF(B)f(B) are of opposite sign.

The concept of the Bisection method is simple, and is based on
utilizing the Intermediate Value Theorem. Essentially, due the

continuity of g on [a, Blle, £], and since
=+ f(a) f(B)f (a) f(B)<O0, then there must be a point a <7< g B

such that f(t)f (1) = 0. The implication is that one of the values is
negative and the other is positive. These conditions can be easily
satisfied by sketching the function. Therefore the root must

lies between aa and S5 (by Intermediate Value Theorem) and a
new approximation to the root 77 be calculated as

o+ @+
c=2E, 2

2
, and, in generazl

Cop = ﬂ:m+,|§mCm = ﬂ!m+,|§m, m > 1 (2)

? 2
If f(c)f(c) = 0, then ¢ = 77 is the desired root, and, if not, then
there are two possibilities
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Firstly, if f(a)f(c)f(a)f(c) < 0, then f(t)f(t) has a zero
between point @a and point c. The process can then be repeated
on the new interval [a, clla, c]

Secondly, if f(a)f(c)f(a)f(c) > 0 it follows that f(B)f(c)
f(B)f(c)< 0 since it is known that f(B)f(B) and f(c)f (c) have
opposite signs. Hence, f(t)f(t) has zero between point ¢ and
point B and the process can be repeated with [c, B1[c, B1. We see
that after one step of the process, we have found either a zero or
a new bracketing interval which is precisely half the length of the
original one.

The process continue until the desired accuracy is achieved..
Example 3.2

Use the bisection method to find the approximation to the root of
the equation

t* = 2t + 1t® = 2t + 1, that is located in the interval [1.5, 2.0]
accurate to within10721072,

Solution.

Since the given function g(t) =t* —2t—1(t) =t* —2t—1
is a polynomial function and so is continuous

on [1.5, 2.0], starting with aya,= 1.5 and by b;= 2, we compute: f(
a,a,)=-0.625, f(b, b,) = 3.0, and since g(1.5)g(2.0) <0, so
that a root of g(t) = 0 lies in the interval [1.5, 2.0]
Using formula (2) (when n = 1), we get:
ay by — 175

5 :

g (t,7,) = 0.859375.
Hence the function changes sign on [a,a,, T,7,] =[1.5, 1.75]. To

T1=

continue, we squeeze from right and set a,a,=a,a, and b, b,=1,

Ty.
5
Then the midpoint is:
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1, =2t %"E 1.625 ,  g(T,T,) = 0.041056.
Continue in this way we obtain a sequence T, T;0f approximation
shown by table
. Right Function
N Left Endpoint Midpoint T,, | g, dpoint b, Value
On O e b, 2(t,)7,)_|
1 1.500000 1.750000 2.0000000 | 0.8593750
2 1.500000 1.625000 1.750000 | 0.0410156
3 1.500000 1.625000 1.625000 | -0.3103027
4 1.562500 1.593750 1.625000 | -0.1393127
5 1.593750 1.609375 1.625000 | -0.0503273
6 1.609375 1.617188 1.625000 | -0.0049520
Table(1)

We see that the functional values are approaching zero as the
number of iterations is increase. We got the desired approximation

to the root of the given equation is
T¢Tg = 1.617188 after 6 iterations with accuracy €= 1072
e=10"2
Example 3.3

g(t) = cost —t(t) = cost —t .

The results of the problem

(t) =cost—t=0

is obtained by using the Bisection Method. The initial interval

is chosen as [0,1]. The iteration number and the T T
obtained after each iteration are provided as follows:

g (t) =cost—t=0

value
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Iteration
ll\Iumber

Tn

0.5

0.75

0.625
0.6875
0.71875
0.734375
0.7421875
0.73828125

Table(2)

O o9 J O WU K LN

0.740234375

|
S

0.7392578125

[
[

0.73876953125

|
(\&)

0.739013671875

|
(%)

0.7391357421875

|
N

0.73907470703125

|
(9,1

0.739105224609375

Table (2): The results for Bisection Method . The absolute value
of the error 1s again smaller than the desired value 0.0001. That is
the input for the applet by the user.

Example 3.4
gt)=e*-8
The results of the problemg(t)=¢*—-8=0

g(t) =e®* —8 =0 is obtained by using the Bisection Method.
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The initial interval is chosen as [0,3]. The iteration number and the

T T value obtained after each iteration are provided as follows:

Table3
8

Iteration -

Number n
1 1.5
2 0.75
3 1.125
4 1.3125
5 1.21875
6 1.265625
7 1.2890625
8 1.27734375
9 1.271484375
10 1.2744140625
11 1.27587890625
12 1.276611328125
13 1.2762451171875
14 1.27642822265625
15 1.276336669921875
16 1.2763824462890625

Table3: The results for Bisection Method

The absolute value of the error is again smaller than the
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desired value 0.0001.

4- Bisection Convergence and Error Theorem
Theorem4. 1

Let f(t)f (t) be continuous function defined on the given initial
interval [ay, Bollay, BoFla, Blla, 1 and suppose that f(a) f(8)
fla)f(B)< 0. Then bisection method (2) generates a sequence
{e,. )0 {c, )2 _; 1 approximating
T € (a, B)t € (a, B)with the proport

t—cl=st— n=1 (3

Example 4.2
Use the bisection method to compute the first three approximate

values for /18 %/18 Also, compute an error bound and absolute
error for your approximation.

Solution.

Consider

=318 or t*—18=0

Choose the interval [2, 2.5] on which the function g(t) = t* — 18
(t) = t* — 18 s continuous and the function g(t)(t) satisfies the
sign property, that is

2(2)2(2.5) = (-2)(21.0625) = —42.125 < 0

9

Hence root T= 318 7=3%18 = 2.0598 € [2, 2.5] and we
compute its first approximate value by using formula (2) (when n
= 1) as follows:

¢, =222 ¢, =222 _ 22500 and g(2.25) = 7.6289.

Since the function g(t] () changes sign on [2.0, 2.25]. To continue,
we squeeze from right and use formula (2) again to get the following

second approximate value of the root T as:

B z+:25 ey — 2+z-35 = 2.1250 and g(2.1250) = 2.3909.
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Then continue in the similar way, the third approximate value of
the root Tt 1s

c3c3 = 2.0625 with g(2.0625) = 0.0957
Note that the value of the function at each new approximate value
is decreasing which shows that the approximate values are coming

closer to the root Tt. Now to compute the error bound for the

approximation we use the formula (3) and get
2.5-22.5-2
| TT — €3¢€3| < 1 33 | = 0.0625,
which is the possible maximum error in our approximation and
|E| =|2.0598 — 2.0625| = 0.0027
be the absolute error in the approximation.

5-MODIFIED BISECTION METHOD

One of the ways for obtaining the root of the equation f(t) =0
f(t) = 0is the bisection approach. Assume f is a continuous
function defined on the intervalle, B1la, B]1 with opposite-sign

fla)and f(B)f (a)and f(B)This approach finds a sub-interval
satisfying the Intermediate Value Theorem by cutting half of

the interval [a, f]la, f]Cut the half again after re-initializing
the specified sub-interval at both ends. When this technique is
repeated, the error bound becomes as narrow as the interval of the
previous iteration.

The first three stage of the bisection approach are shown in

Figure 1, with I I5 being produced in the third iteration with the

Fa=s Fa=% opor bound. As a result, if the bisection approach is

uséd repeatedly, as shown in Figure 1, the estimated value will
eventually converge to a root.

The mid-point is used as an approximate value in the bisection
method. If we look at it from a different perspective, we can see
that it is made up of two evenly spaced sub-intervals. If we define

E - E -

has h as in the interval [a, Blla, 8], for example,

2 2
the two little sub-intervals are defined as follows: [a, a + h],
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[a, a + h],

[+ h,Blla+ h,B]lWeusea + h & + h asthe estimated value in
the bisection approach since the middle value is an approximation.

The interval [, B]la, B] is therefore made up of three equally

- F -«

spaced sub-intervals with the increment h=-£

9

3 3
yielding [a, & + h], [ﬂ: +h,a+ 2h1], [a + 2h, ]

[a,a +h], [@+h,a+2h][a+2h,B]

1
xq Iy £
(24} 1, L=
X3 I3 B3

Figure 1 :Graph of the bisection method
It is feasible to determine whether a root exists in a sub-interval
using the Intermediate Value Theorem for each sub-interval. Then,

to further redefine newh I , identify the interval in which the root

1s present and define it as & and fa and f. For each sub-interval,
the Intermediate Value Theorem can be utilised.

The length of the sub-interval in the last iteration then guarantees
the error. We can get a better approximation using this method.
When solving a root-finding problem, it’s critical to understand the
convergence. Because if an approximation does not converge at a
given value, it is impossible to know if it is truly meaningful

as a value, we prove convergence and an error bound for the
approach, demonstrating that when the number of iterations is big
enough, the approximation converges to a true value.
Theorem 5.1

Let f be a continuous function and defined on [a, 8] [a, B]
which f(a).f(B)f (a).f(B)< 0. The modified bisection method
generates a sequence{l, }o {I.}>_, with
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ﬂ:k{:j’k {ﬁk fﬂT kEl

ay <, <fB for k=1 4)
Proof: Since f(a). f(B)f (a). f(B)< 0, hence we separate to two
cases:

Casel:f(a;)<O0and f(B,)>0f(ay)<0and f(B,)=>0
Consider a subinterval (a;, ,B; e ,By) , ¢y i from equations
)

() If Flaw) flcy) < Of (@) f(c,) <0  then we have aa=
a,ay , BeBi=crc, and f(B) > 0and f(B;) = 0 So,

* ,E;; _ﬂ’;; * ,E;'; _"IF‘;
We have — e = U‘ S
Then T (Bi) FOBL-f(a}) I (i) FOBL-Flaf)

# # IE;:' _"IF‘; #
I, =6 —f(B,) —/——— <[, <f
ook ) T < Pe <P

* # IE;:' _"1;; ®
I, =0, —f(B;) —/——— <f, <f
e =B 1Y) T T <Pe<Pe

Since P
* _ a;{
flay) .——= — <0
g f(B;)— f(ag)
then. we have that
o= @ fB) — s g — g
f(By) — f(ay,)
Hence,
a, <I, <pB;
i1) if

fle)f(B,) < 0 thenwe have a;, = ¢y, By = B andf(a;) <0

flc,)f(Br) < 0 thenwe have a;, = ¢, By = P andf(a;) <0
The proof is similarly.
13

Case2:f(ap) > 0and f(B,)<O0f(ap)>0and f(B,)<0
This proof is rather similar to the above .
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Theorem 5.2

Suppose that f is a continuous function on [ea, B][a, Ahd
fla)f(B) < 0f (@) f(B) < 0.Assumetheintervalisdividedintoequally
spacedssub-intervals. Thenthesequence{l, }i- ; {Iapfroximatesa

zero of  fwhith |I,—1| <E%fwhith |1, —1] < &2
5) .
Proof X Let a,=a , B, =F andseth, = Bn—an

a,=a,B,=f andseth, =" foreachn=1n=1

=

We can pick approximatioms

Iﬂifni=cxn +h,a, +h, ,Inz ,Iﬂz=ﬂ:n + 2h,a, +2h,
TSI , I I =0, +khya, +kh, , Since k= s-1
Iﬂkfﬂk:

a:,,_+khﬂ=a:n+k("g“_a”)=a:,,_+(s—1]('g"_a")=

= k3

1(1:“ +kh,.,=ci1:“+k("g”j")=a:n+(s—1]('8“_a”)=
s @t (1-5)6

O <l <Py @y — (2 a+ 2B, )< I =L, =B, — (2 @+ 28,
@, <1<, a,— (% a, +228, }EI— <Py — (2 @, +22,
0= (=)o) =1 =Ly, == (B — )

. Bn—1 —0n—y _ . By —ay
Because B, —a, = - == we have
_ Brn—1 —@n—1 _ _ By —a,
B, —a, = . == we have
By —a,
ni:I_I“RET fﬂT?’LEN.
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0<I—I, <B™% forneN.

It
Hence I, =1 whenn — oo, thatisl, =1 whenn — oo,
I, =1 whenn — oo, thatisl, =1 whenn — oo,
We try to estimate the number of iterations using the error bound.

For given error bound €, the number of iterations n satisfies the
following inequality

B—a Inin (,8——(1:)
—— <= ¢, thatisn = £

sn Inlns
14

Where @, fa, 5, €, s are all constants in the inequality above, the
number of iteration can be predicted. For the sake of simplicity,

W€E use
inlne -
,Wherec = ['E )
Inlns £
r=In{c)ing=)
14 -
1z
16 -

Figure 2: Diagram of the relationn  for various c and s
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The graph of the number of iterations for the various error bounds
and the number of sub-intervals is shown in Figure 2. shows that
as the number of sub-intervals grows, the number of iterations
reduces. At ¢ = 2000, for example, the graph shows that n declines
as s grows. And when s is constant, n advances in perfect agreement
with c.

ExampleS-3

Using the modified bisection method to Solve the non-linear

equation

lessthan 0.1 x 1077 1077  are below:
S, =t"—e*=3t+2 on[-22]

f(t),=t>*—e"—3t+2 on[-2,2]
W f(O,=t—=2t+2 on[-3,3]

f(),=t>—2t+2 on[-3,3]
o f®);=sin(®)—t>+t*—1 on[-52]

ft); =sin(t)—t>+t>—1 on[-52]

No. )
f(t) method Interval iterations Solution
Bisection method (-2 2] 28 0.257530
f(t)1] Modified bisection o 4 0.257530
method tp=0,—1 '
Bisection method 22 -1.769292
f(®2| Modified bisection [-33] 9 1769292
method tp =0,-1 o7
Bisection method [—5.2] 32 -1.345573
t . g t, = —1.5,
f(t)a Modlfrili:gdll)ézectlon 0 B 5 1.345573
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Table(3)
Example5-4
Using the modified bisection method to Solve the non-linear
equation 3t — e' =0 with three -intervals. that the exact solution is
t =1.51213455---.

n Bisection method | Modified bisection method
1 1.500000 1.500000
2 1.750000 1.500000
3 1.625000 1.500000
4 1.562500 1.500000
5 1.531250 1.512346
6 1.515625 1.512346
7 1.507813 1.512346
8 1.511719 1.512346
9 1.513672 1.512193
10 1.512695 1.512142
11 1.512207 1.512142
12 1.511963 1.512137
13 1.512085 1.512135
14 1.512146

15 1.512115

16 1.512131

17 1.512138

18 1.512135

Table(4)
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RESULTS AND DISCUSSION:
We can see that the modified bisection method is working

quicker and more accurate than the bisection method in the previous
examples. In example (5.2), the bisection approach revealed the
root of the equation in iteration 28, whereas the modified bisection
method revealed the root in iteration 4. In the second equation, the
bisection method revealed the root in iteration 22, while the root
was discovered in iteration 9 using the modified bisection approach,
as well as in the third equation We can also see that the bisection
approach found the root of the problem in iteration 32, while the
modified bisection method found the same root in iteration 5,
and in example (5.3), we found the root by bisection method in
iteration eighteenth. The modified bisection method produced the
same outcome as the bisection method in the thirteenth iteration.
CONCLUSION
Finally, it has been concluded that modified bisection
method performs better than Bisection method from
exactness and iterative point of view, consequently, is
a decent achievement to determine roots of nonlinear

equation .
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Bird of El RahadAbu Dakana City,
North Kordofan State, Sudan.

Sanaa E. A. Adam Department of Zoology - College of Science
University of Kordofan

Abstract:

One hundred and fifty-six species of birds belonging to 38
families and 10 orders were recorded at El Rahad area during
2014-2016. The listed birds represented about 23.9 “%” of the
653 bird species in the Sudan. The resident, African migrants and
Palearctic migrant’s species were 109 (69.9%), 19(12.2%) and 28
(17.9%), respectively.The total number of birds is about20304.
The non-passerines species were 60species and the passerines
were 96 species. The order Passeriformes was the largest includ-
ing 21 families and 96species. Fifty-one species were recorded
breeding during the study period e.g.,all species of Weavers and
Sparrows and Doves. According to IUCN Red List,one species re-
corded Endangered (Polemaetus bellicosus), onespecies recorded
as Near Threatened,two species were Vulnerable while most spe-
cies were categorized under the Least Concerned. The possibility
of recording more species was discussed.
Keywords:Birds,Identification, Status,Observations,El Rahad
Abu Dakana.
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O13gud] -388,S Jlods LNy — diSogsl wa I divue ygubo
OB3,S dnel> -polall &S -Olged] ele eud - poloxe -pol das] Cudall sliw.]
spalscud)
] d_3y 8 ey dle (559 d5Lé ‘?‘jl dniio yeudall 3 & g3 Oguns 9 diwy Lilo
J-8 Gl ) gls Y1 4B 020162014 iy Lo 85401 sLST LiSoal wa))l ddhaie § lykious
8,=lal) ¢ls 3V 5 dibgiwll gls3Yl slusl. Olog—udl yo-b glssT s £ 55 635 (50 23.9% Jls—o
28 5 (12.2%) £.5519 5 (69.9%) Jly= J-2é £55 109 o dugys¥l 8, =labl gls Vs Ly 3
Clerw G ol gleY ST sasll Jlgsd) e Ll s 03 ) 195V s (17.9%) & o5
Lyshasl) ot eV 5 g9 96 (oo Olayghastl 45y dwwtil glssYI ¢ o 20304 Jlg—o
965 4Ll 21 e Lyilgizls Clrw ) syl 5 ST Jié Ol jsdas)] 45 ¢ o 60 Jls—
Gy yobll s g 95 Oguns 9 dzly dwhdll dihie § Lodo) o5 ) seshll oo g o5
L4 Ladg s)lodll 9 pludll 5 sdlasl glgsT US Jais g duhyall 858 55T & Budlsie
JSlal) Olasdl g o (ol 8330 suge dols & 95 dow Lible (o), 8330 8oughl glg33 «l, ool
W2 dbymeS Ol gy donw Ll (paa¥) 1iall) andl 3L1 509 dongdl Coss usls g5
onglll Ldyme st Lol glsY) Aty Codto o G5 ;00 Bragmll 5 3979V el 29
Lyt a8l Cg ua)l dihie § oy glas] dumwd L0 B,k s o
1. Introduction:

Birds the master of air, are the most prominent and wide-
spread species of terrestrial and aquatic vertebrate fauna and oc-
cupy most of the global environments (1), (2). They are so well
studied because they are much more visible to people every day in
streets and gardens and are aesthetically more attractive than many
other animals (3). They form vital parts of food chains and food
webs in ecosystems in addition to their important role as potential
pollinators and bio-indicators (4). Frugivorous birds are good seed
dispersal agents among vertebrates (5). The abundance of bird
population has been found to change considerably due to anthro-
pogenic activities (6), (7), (8).

The avian fauna of Sudan includes 653 species of birds Lo-
cally; many scientific studies were recorded and published of bird
fauna.Of these are bird fauna of Hantub (9); Dinder National Park
(10) and (11); Khartoum (12); El Ga’ab Depression (13), Alsalam
and Abyei—Muglad (14) Shendi area (15) and Jabel El Dayer Na-
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tional Park (16). A lot of studies in different countries have been
carried out on bird fauna. Examples included the counties of India
(17), Turkey (18), Jordan (19), Tunisia (20) and Palestine (21),
(22).

Only patchy information is available on the avian fauna of the El
Rahad city due to Cave and Macdonald (23) and (24). The study
of the area has become basic necessity. The aims of the study focus
mainly on the identification of the bird’s fauna, changes and quan-
tification of these changes.

2. Material and Methods:

2.1 The Study Area:

The study area, located on the southern part of northern
Kordofan State, it lies in (12° 43° N and 30°39’E),with an ele-
vation of 490m above sea level.EIRahad Abu Dakana is charac-
terized by tropical climate, which is hot in summer and mild in
winter. The average temperatures ranged from 36°C in summer to
19°C in winter. The average annual rainfall is 67 mm (25). Main
marked in EIRahad Abu Dakana is Turdat ElRahad,it represents
the greatest area of water gathered in north Kordofan State,it is fed
by seasonal streams and khors and A branch of khor Abu Habil, the
city located on the eastern bankof it,Turdat EIRahad is valuable
resources of drinking water for the EIRahad Town and villages
around it. it is Surrounded by fruit gardens, orchards, vegetables
farms and Elregalh Gardener Project from western bank (26) and
(25) and(Fig.1,2,3). Human activities include vegetables growing
e.g. Okra, Tomatoes, pumpkin, cucumber, Ajour, pepper, paprika,
melons, onion and others. Due to water availability and fertility of
soil there are wide variety of vegetation’s such as trees, shrubs and
grasses and aquatic plants.
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Fig 3: Frt

2.2 Methods:

The investigation was carried out between February- December
2014 and August (2015)- April 2016. The study area was reaches
by carand boats and patrolled on foot. The study covered both
dry and wet seasons. Observations started at 7:00 Am to 7:00 Pm.
However, many visits were carried out in earlier hours and extend-
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ed to later hours for monitoring some nocturnal species. The birds
were recognized directly and facilitated by using a Pentax binoc-
ular (12x50, 5.500). Documentation was made by a Nikon digital
camera of the type DX (AF-SNIKKOR 18-55mm 1:3.5-5.6GVR)
and Canon digital camera. Classification and valid species name
followed (27). Identifications followed (28), (29) and (27). Data
on breeding activities and nesting habits were collected. In this
study the number of individuals were recorded (Direct count in
2016) and percentage of each variable was calculated. In spite of
all these some species might had been missed, in view of difficult
access, hiding or shyness of some species.

3. Results:

The bird species recorded in both seasons in EIRahad Abu Dakana
were given in Table (1) that there were marked seasonal chang-
es in species of birds inhabiting the study area. Their status in-
formation followed (30). and their categorization was based on
(31) A total of 156 species, 38 families and 10 orders of bird’s
species were recorded from EIRahad Abu Dakana Table (I). The
total numbers of individuals observed were20304. Among of them
109 (69.9%) were resident,19 (12.2%) were African migrants,28
(17.9%)were Palearctic migrants.Fifty-one species were recorded
breeding during the study period e.g. Turtur abyssinicus,Streptope-
lia senegalensis, Cypsiurusparvus, Ploceus taeniopterus and Spo-
ropipes frontalis (Fig,4). The Milvus migrans, Corvus albus were
very common near the abattoir (Fig,5).Species of Falconiformes
were seen in different parts in the study area (Fig, 6). Members of
Doves and Weavers were very common near human activities(-
Fig,7).The Upupa epops, Laniussenator andOenanthe hispanica
were associated with vegetables farms and agricultural fields (Fig,
9). while Lybius vieilloti, Urocolius macrourus andPycnonotus tri-
colorwere common inFruit gardens. Orders Pterocliformes and
Strigiformes were represented by one species only (Fig, 8).When
Passeriformes has highly diverse and abundant with 21 families
and 96species (Fig,10,11).
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Table (1): Birds ofEl Rahad Abu Dakana, with their numbers
observed from August (2015)- April 2016, status and IUCN red

list Categorization (RLC).

Number
Common name | Scientific name | observedin | ST | RLC
2015/2016
Order: Falconiformes 1-Family: Pandionidae
Osprey Pandi(;ZShaliae- 16 Pw | LC
Order: Falconiformes 2-Family: Accipiteridae
Black Kite Milvus migrans 294 1}4\)]%,/ LC
Short-toed Circaetus galli- MB/
Snake-Eagle cus 2 PW LC
Brown Circaetus cinere-
Snake-Eagle us 4 RB | LC
Pallid Harri- or Circus macrourus 19 PW | NT
Eurasian Marsh | Circus aerugino-
Harrier SUus 89 PW | LC
Afrlfczlzilr%\é[rarsh Circus ranivorus 10 RM | LC
Dark Chant- Melierax meta-
ing-Goshawk bates -2 e L
Gabar Goshawk | Micronisus gabar 2 RB | LC
Little Sparrow | Accipiter minul-
Hawk lus 1 R LC
Great Sparrow | Accipiter melano-
Hawk leucus 1 R LC
lizard Buz- Kaupifalco
zard | monogrammicus 36 RB | LC
LOéll%;lZeagr%ed Buteo rufinus 3 P}%’ LC
. Polemaetus belli-
Martial Eagle COSUS 4 RB | EN

02022 gulg1- 01443 &aall g3 -(pld) Hgjuisellg 2algll 252l - agiuw g1y &0Sa0 drolc dlao




Sanaa E. A. Adam

Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Order: Falconiformes3-Family: Falconidae
~ Falco tinnuncu- RB/
Eurasian Kestrel Tuis 6 PW LC
Lesser Kestrel | Falco naumanni 4 P LC
Falco ardosia-
Grey Kestrel ceus 8 RB | LC
Barbary Falcon Falco p;elsgr s 1 PW | LC
Peregé"(i)rrlle Fal- | parco peregrinus 1 RB/P| LC
Relftlfgg r‘ied Falco vespertinus 15 P | VU
Order: Pterocliformes - Family: Pteroclidae
Chsefr[fﬁugt;gﬁgeled Pterocles exustus 6 RB | LC

Family: Columbidae -

Order: Columbiformes

Spefgég% Pl Cotumba guinea 677 RB | LC
Eurain)ag; "el“urtle Streptog;lia tur- 554 PW | VU
Mt | ™ | w0 |w |1
A e Dove | *iens © | 1033 | RB | IC
hoet | ntura | m | we|ic
Rm*g]ar(l)evceked Streptog;llcl;a capi- 406 R LC
Vi*n]%%evoeus Strepto;ggéia vina- 20 RB | LC
Laughigklg Dove Strepéz;;ee’izssene— 1194 RB | LC
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016

Nfgl ggga Oena capensis 973 MB | LC
Black-billed Turtur abyssini-

* Wood Dove cus . e ILE

Order: Cuculiformes - Family: Cuculidae

African Cuckoo | Cuculus gularis 8 MB | LC

Pied Cuckoo Clama;o:; S] acobi- 2 M | LC
Centropus sene-

Senegal Coucal calensis 9 RB | LC
White-browed | Centropus super-

Coucal ciliosus 12 RB [ LC
Order: Strigiformes - Family: Strigidae
Afrlcgri)vl}/[arsh Asio capensis 7 M | LC
Order: Caprimulgiformes - Family: Caprimulgidae

Long-tailed Caprimulgus cli-
*N;gghtj ar macurus 14 MB | LC
Order: Apodiformesl- Family: Apodidae
- Schoutedenapus
Scarce Swift myoptilus 14 M | LC
African Palm- Cvpsi 270 RB | LC
¥ Swift VDSIUrus parvus
Common Swift Apus apus 92 P LC
*Little Swift Apus affinis 48 RB | LC
*Horus Swift Apus horus 71 RB | LC
Order: Apodiformes 2- Family: Collidae
Sp eckfi(ridMouse Colius striatus 20 RB | LC
Blue-naped | Urocolius macro-
*Mousebird urus 171 e L
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Order: Coreciiformes 1- Family: Alcedinidae
Grey-headed | Halcyon leuco-
Kingfisher cephala 17 MB | LC
Order: Coreciiformes 2- Family: Meropidae
Little Peere—eat— Merops pusillus 384 RB | LC
I’;‘ilgﬂeee—(e};?gl{l Merops orientalis 14 RB | LC
W?ggét_heﬁg‘;ed Merops albicollis 66 MB | LC
Blue-cheeked . MB/
EZ e(i egfe re Merops persicus 30 PW LC
gg;c_)g ae{aer; Merops apiaster 18 P LC
nﬁ%gt}ggg_gigr Merops nubicus 18 MB | LC
Order: Coreciiformes 3- Family: Coraciidae
European Roller Corac.zégiggarr U 2 P LC
Abyssinian Coracias abyssi-
*Roller nica o8 MB | LC
Order: Coreciiformes 4- Family: Bucerotidae
Afﬂg%lb?ﬁey Tockus nasutus 26 RB | LC
Red-billed Tockus erythro-
Hornbill rhynchus 10 e e
Order: Coreciiformes 5- Family: Upupidae
African Hoopoe | Upupa Africana 12 M | LC
Euraillgl(r)leHoo- Upupa epops 41 1;\1%]/ LC

Order: Coreciiformes 6- Family: Phoeniculidae
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Number

Common name | Scientific name | observedin | ST |RLC
2015/2016

Green Wood | Phoeniculus pur- 6 RB | LC

hoopoe pureus
Order: Piciformes - Family: Capitonidae
Vieillot’s Bar-

*bet Lybius vieilloti 63 RB | LC
Yellow-breasted | Trachyphonus
*Barbet margaritatus 10 RB | LC
Order: Passeriformes 1- Family: Alaudidae
Singing Bush | Mirafra cantil-
*lark lans 8 RB | LC
Greater Short- Calandrella
toed Lark brachydactyla 10 PW | LC
Crested Lark | Galerida cristata 14 RB | LC
Chestnut-backed | Eremopterix leu-
Sparrow-Lark cotis 14 RB [ LC
Order: Passeriformes 2-Family: Hirundinidae
Ethiopian Swal- | Hirundo aethio-
*low pica 258 RB | LC
“él\fgffg&d Hirundo smithii 80 RB | LC
Barn Swallow | Hirundo rustica 21 P LC
Order: Passeriformes 3-Family: Motacillidae
Af{;‘ggglled Motacilla aguimp 20 R LC
White Wagtail | Motacilla alba 380 PW | LC
Tawny Pipit | Anthus campes- 30 PW | LC
African Pipit e Z;Z;ézlsn @ 32 R LC

Order: Passeriformes 4-Family: Pycnonotidae
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Number
Common name | Scientific name | observedin | ST |RLC
2015/2016
Common Bul- | Pycnonotus bar-
*bul batus 626 RB | LC
Yellow-vented | Pycnonotus tri-
*Bulbul color 58 RB | LC
Order: Passeriformes 5-Family: Turdidae
Common Red- Phoenicurus
start phoenicurus 18 S|
1 Cercomela famil-
Familiar Chat iaric 19 R LC
Black-tailed Cercomela
Chat melanura 28 RB | LC
Rufous-tailed | Cercotrichas ga- 10 RB/ LC
Scrub Robin dactotes PW
Black Scrub Cercotrichas
*Robin podobe 215 RB [ LC
Northern Oenanthe oenan-
Wheatear the 78 PW | LC
Isabelline Oenanthe isabel-
Wheatear lina 30 PW I LC
. Oenanthe
Pied Wheatear pleschanka 31 PW | LC
Black-eared | Oenanthe hispan-
Wheatear ica 3 PW | LC
Desert Wheatear | Oenanthe deserti 7 PW | LC
Order: Passeriformes 6-Family: Sylviidae
Eastern Oliva- . . . RB/
ceous Warbler Hippolais pallida 20 PW LC
African Acrocephalus
Reed-Warbler baeticatus 10 MB | LC
Eurasian Acrocephalus PW/
Reed-Warbler scirpaceus 12 MB | L€

Order: Passeriformes 7- Family: Cisticolidae

02022 g41g1- 21443 &aall 93 -(ald) Hgjmirellg 3algll 222l - d1gium g1y Godao drole dlyo




.Bird of El RahadAbu Dakana City, North Kordofan State, Sudan

Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Croaking Cisti- | Cisticola natal-
co%a ensis 15 - LC
Red-pcegcleaCﬁh- Cisticola ruficeps 18 RB | LC
Zitting Cisticola | C1sficola juncid- 14 RB | LC
Desert Cisticola | Cisticola aridulus 12 RB | LC
Tawrll)}rli—riiliezllnked Prinia subflava 102 RB | LC
Rei—lf)‘la’lcl)insted Apalis rufifrons 2 R LC
Green-backed Camaroptera
Camaroptera brachyura 70 WL
Order: Passeriformes 8-. Family: Muscicapidae
Pale Flycatcher Br adogzliss palli- 26 RB | LC
Spg;ii% frly' Muscicapa striata 26 P LC
Order: Passeriformes 9- Family: Monarchidae
African Para- | Terpsiphone vir-
dise-Flycatcher idis 2 wle | IUE
Order: Passeriformes 10- Family: Remizidae
Sennar Pen- Anthoscopus
*duline-Tit punctifrons 2t e
Mouse-colored Anthoscopus
*Penduline-Tit musculus 16 Wy LE
Order: Passeriformes 11- Family: Nectariniidae
Scarlet-chested | Chalcomitra sen-
*Sunbird egalensis AL e L
Beautiful Sun- | Cinnyris pulchel-
*bird lus 220 RB [ LC
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Varlag)ilredSun— Cinnyris venustus 6 RB | LC
Copper Sunbird | Cinnyris cupreus 22 RB | LC
Pygmy Sun- Hedydipna pla-
*bird tura 46 RB | LC
Nile Valley Sun- | Hedydipna me-
*bird tallica 16 e L
Order: Passeriformes 12- Family: Laniidae
Grey-backed | Lanius excubitor-

Fiscal oides 15 RBIIIEC
Grgﬁ‘;i(k}é‘ey Lanius excubitor 32 R LC
Lesssgﬂ((}erey Lanius minor 39 P LC

Masked Shrike | Lanius nubicus 40 PW | LC

Wgﬁglc(lelat Lanius senator 19 PW | LC

Regﬂﬁgged Lanius collurio 14 P LC
Rufous-tailed | Lanius isabelli-

Shrike nus 14 e
Order: Passeriformes 13- Family: Malaconotidae
Blagrlé—hcgggned Ichagra senegala 88 RB | LC

Black-headed | Laniarius eryth-
Gonolek rogaster 6 Wy LE
Sulphur-breast- | Telophorus sulfu-
ed Bush shrike reopectus . MU EC
Order: Passeriformes 14- Family: Dicruridae
Fork-tailed | Dicrurus adsimi-
Drongo lis 6 RBFLC

Order: Passeriformes 15- Family: Corvidae
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Piapiac Ptilostomus afer 11 RB | LC
Cape Crow Corvus capensis 4 RB | LC
*Pied Crow Corvus albus 225 RB | LC
Order: Passeriformes 16- Family: Oriolidae
Eurasg)a;tilo(l}eolden Oriolus oriolus 6 P LC
Order: Passeriformes 17- Family: Sturnidae
Greater .
Blue-eared Lg;lvg;r ZZOQIZ;;S 28 RB | LC
Glossy-Starling Y
Lesser .
Lamprotornis
Blue-eared P 726 M | LC
Glossy-Starling chloropterus
Purple Lamprotornis
Glossy-Starling purpureus 6 e e
Chestnut-bellied | Lamprotornis
*Starling pulcher 26 e L
Order: Passeriformes 18- Family: Passeridae
*House Sparrow Pass erczlgm esti- 276 RB | LC
Kordofan Ru- | Passer cordofan-
*fous Sparrow icus 1117 R LC
Cheé’[;g;tVSp A | Passer eminibey 38 RB | LC
>§ élr(li_asnpgr%%; Passer luteus 1701 RB | LC
Desert Sparrow | Passer simplex 6 RB | LC
Yelg)gvn-gggcted .Petronia pyrgita 20 R LC
Bush Petronia | Petronia dentate 6 RB | LC
Order: Passeriformes 19- Family: Ploceidae
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
White-billed : :
Buffalo-Weav- B ubalorﬂ;;z; albi- 42 RB | LC
*or rostris
Grey-headed Pseudonigrita
Social-Weaver arnaudi 14 RB | LC
Speckle-fronted | Sporopipes fron-
*Weaver talis 28 e
*Little Weaver | Ploceus luteolus 98 RB | LC
Lesser -
Masked-Weay- | Floceus interme-| 468 | RB | LC
*ar s
Northern :
Maske*d-WeaV- . locez;g rz;gen top- 1329 RB | LC
er
Vitelline s
Masked-Weav- Ploceus vitelli- 484 RB | LC
¥or nus
*Village Weaver P oceu}v uiucul la- 123 RB | LC
Sp eke;selweav— Ploceus spekei 20 RB | LC
C\iil,gg‘%?n Ploceus badius 32 RB | LC
Red'blllézd Que- Quelea quelea 14 MB | LC
Northern Red | Euplectes fran-

*Bishop ciscanus 532 RB [ LC
Order: Passeriformes 20- Family: Estrildidae
Greff,l}',gllgged Pytilia melba 12 RB | LC

Green-backed | Mandingoa niti-
Twin spot dula : - LC
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Number
Common name | Scientific name | observedin | ST [RLC
2015/2016
Red-billed Fire- | Lagonosticta sen-
*finch egala 600 e e

Black-faced Lagonosticta

Firefinch larvata 24 LC
nggll(r:ﬁat Amadina fasciata 18 RB | LC

Red-cheeked | Uraeginthus ben-

*Cordonbleu galus 348 RB | LC
Common Wax- | Esirilda astrild 56 R | LC
Black-rumped | Estrilda troglo-

Waxbil dytes 23 g ILE
Fawn-breasted | Estrilda paludi-
Waxbill cola 10 RB | LC
Crim- :
son-rumped | © strilda Zhodopy ) 6 R LC
Waxbill &

Afrlcig ﬂSlllver- Fuodice cantans 525 RB | LC
Order: Passeriformes 21- Family: Viduidae
Greeélil!gdlgo Vidua nigeriae 20 R LC
Purp{)eirl(rildigo Vidua chalybeate 93 LC
tgﬁggnWBﬁ(})/%%_h Vidua orientalis 8 RB | LC
Total number observed=20264

Key to status: B=Breeding record confirmed; M=Migrant includ-
ing on passage through Sudan; P=Breed in Palearctic; R=Resi-
dent; W=Winters in Sudan.

*breeding species

in the area.

1. “152” bird species as Least Concerned (LC). This comprised
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Fig4:Aftican Pa]mSme}psm pmus, mdeﬂm Masked WeaverPlocars
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ﬁg.ﬁ: (AJBrmhkn-E:glc (B) Bartary Falcon. (C)Lesser Kestrel. (D) Dark
Chanting Goshawk  (E} Afiican Marsh Harmier. (F)Rod-necked Faloon. (G) Grey
Ksirel
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Fig.7:(A)Black-illed Wood Dove. (B)Red-cyed Dove. (C} Afiican Collare
Dove. (D} Lanshing Dove. (E)Eurasian Titie Dove. (F) Afiican Mownin
Daove
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r(}m Concal {B)Amm Cuckno. () African Marsh Oy
(I0) Abpyssinian Roller. (F) Little Boe-eater. (F) Northem Carmine Boe-eater.
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Fig.9:(A) African (B) Vieillot's Barbet (C) White Wagtail (D) Black
zared Wheatear. {E) Black Saub Robin_ (F) Pied Wheatear.
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Black cowned Tochapra (B) Wooddiat Shnke (T Masked Shnke

{I])ﬂmshmt—bd]mdﬂhﬂmg (E)Coppex Surbird. (F) Sntm Golden-Spammow.
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4. Discussion:

There were changes in the bird fauna in theEl Rahad Abu
Dakana town.There is little doubt which were probably associ-
ated to climatic changes and subsequent changes in the habitats
(10) and(32). The current study shows 156 species of bird fauna
were observed at El Rahad town.The result reflects the richness of
the avifauna of the study area. Fruit gardens, orchards, vegetables
farms provided trees, shrubs, grasses. All these structures intro-
duce, in one way or another, accommodation, protection, roosting,
resting, nesting, mating and feeding purposes to birds.It is well
known that vegetation cover has a strong influence on the avifauna
(33). The current study showed that 96 (61.5%) of the bird species
encountered are passerines and the rest 60 (38.5%) falls within
the rank of non-passerines.The small size of the majority of birds
recorded is somewhat related to their movement, hiding, feeding,
resting and nesting characters provided by the crowded crowns
of trees and shrubs (Tablel). Nevertheless, the usual small size of
passerine species and the diversity of trees and shrubs they occupy
in study area sometimes make them hidden and as a result unseen
by the surveyor and thus not recorded.(10) and (11).also found
similar seasonal variation in birds of the Dinder National Park.The
order Passeriformes included 21 families and 36 species followed
by Coreciiformes with 6 families and 14 species,Falconiformes
with 3 families and 20 species; Apodiformesincluded twofamilies
and 7 species. Three orders were included one family each with
different numbers of species from 2 to 10, while 3 orders were
represented by one family each, with onespecies each (Tablel).
One species was recorded as Endangered (EN), also one species
was recognized as Near Threatened (NT) and two species were
ranked as Vulnerable (VU). All the 152 species were categorized
as least concern by (34). Table I recorded Fifty-one out of record-
ed 156 species are resident breeding population. Nineteen species
were African migrants, one hundred- nine species were Resident,
while twenty-eight species were Palearctic migrants. Weavers and
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Doves were seen in large Flocks seeking food in vegetables farms.
The Northern Red Bishop and African silver bill founded as small
group agriculture filed near the water. Cercotrichas podobe, Plo-
ceus intermedius are associated with Passer luteus was seen mostly
in shrubs while Lamprotornis pulcheron the ground seeking food.
5. Conclusion:

This present study will provide a baseline of information for
future studies concerning the birds of the study area.
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