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ـهإضـافـة الشـيء إلى صـفت

alialiabomnyar@gmail.com

 

:

                                                                 
 . 1/615. شرح الأشموني مع حاشية الصبان  1/211وما بعدها . شرح المفصل  1/651،  12الإنصاف في مسائل الخلاف ، م ـ  1
 . 221ـ ألفية ابن مالك ،  2
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:

1 

                                                                 
 . 201ـ يوسف  1

 . 44ـ القصص ،  2

 . 1611ـ مسلم ،  3

 . 160،  511، ومثله بغير نداء في الصحيحين ،  15ـ الموطأ ،  4

 . 226ـ مسلم ،  5

 وما بعدها . 1/651. والإنصاف ،  51ــ  1/55، و   662ــ  2/660ـ معاني الفراء ،  6

وما بعدها . 1/651الإنصاف ـ  7
 

 . 1/501ـ الكشاف  8

ل  9 صّـَ  . 216ـ  2/211ـ المـُفـ
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 . 6/11ـ فتح القدير  1

 . 1/564ـ معاني القرآن  2

 ـ المصدر نفسه وكذلك المجلد والصفحة . 3

 . 261ـ  6/262معاني القرآن وإعرابه ـ  4

 . 662ـ  2/660ـ يُنظر : معاني الفراء  5

 . 1/121ـ إعراب القرآن  6

 . 2/412ـ التبيان في إعراب القرآن  7

 . 115ـ  21/114ـ جامع البيان في تأويل القرآن  8
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20
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 . 2/210ـ معالم التنزيل ) تفسير البغوي (  1

 . 1/521ـ نفسه  2

 . 6/11ـ نفسه  3

. 6/126ـ نفسه  4
 

 . 1/411ـ زاد المسير  5

 . 4/664 السابق ـ  6

 . 1/425ـ الجامع لأحكام البيان  7
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 . 1/115ـ السابق  1

 . 21/164ـ نفسه  2

 . 1/215ـ التحرير والتنوير  3

. 26/11ـ نفسه  4
  

 . 11/250ـ نفسه  5

 . 6/111ـ المحرر الوجيز  6

 . 155ـ  5/154ـ نفسه  7
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 والصفحتان كذلك . ـ نفسه ، 1

 . 20/11ـ البحر المحيط  2

 . 166ـ  20/161ـ الدر المصون  3

 . 521ـ  21/525 التفسير الكبيرـ  4

 . 14/101ـ نفسه  5
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 چڭڭڭۓۓے

                                                                 
. 1/561ـ أضواء البيان  1

 
 .  5/154ـ المحرر الوجيز  2

 . 11/440التفسير الكبير  3

 . 21/164ـ الجامع لأحكام القرآن  4

 . 20/15ـ البحر المحيط  5

 . 11/440ـ التفسير الكبير  6

 . 20/15ـ البحر المحيط  7

 . 11/650ـ التحرير والتنوير  8

 . 11/440ـ التفسير الكبير  9

 . 11/650ـ التحرير والتنوير  10

 .  5قول ابن عطية ، انظر ص ـ كما هو واضح من  11
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14111111 

                                                                 
. 211ـ بحث ) إضافة الشيء إلى نفسه ( ص  1

 
. 141ـ شواهد التوضيح  2
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 (ب , ر , ع " ) عــرب " مــادة , لسـان العـرب /1
 .13/ 3, الخصائص لإبن جنٍّي / 2
 .76.الإيضاح في علل النحو / 3
 3/62شرح المفصل لإبن يعـيش / 4

 .3/44هـمعالهـوامـع. 3/27, شـرح الاشموني / 5
 
 31/  32,للقاسم بن علي البصري , ملحة الإعراب /   6
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 .3/43هـمع الهومع . 3/26,شـرح الاشموني /  7

 .المصدر السابق/   8

 .الأشباه والنظائر في النحو للسيوطي/  9

 331/339, عبدا لقادر الطفيل , الإعراب والاحتجاج للقراءات / 10

 .331/339, عبدا لقادر الطفيل , للقراءاتالإعراب والاحتجاج / 11
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 . 129/ 121/ 3للسيوطي , المزهـر / 12

 .111, محمد اسعد النادري , فـقه اللغة مناهله ومسائله / 13

 .349, عبدا لوكيل الرعيض , ظاهـرة الإعـراب في العـربية / 14

 .21الآية , سورة الرعد/  15
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 .333, عبدا لوكيل الرعيض , ظاهرة الإعـراب في العربية / 31

 .3/27لابن جنٍّي , الخصائص / 32

 .314,عبدا لوكيل الرعيض , ظاهرة الإعـراب في العربية / 33
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 (الأسماء)في  القرَّاء الثلاث المكمِّلين للعشرقراءات الوجوه الصَّرفيَّة بين تعدّد 

 سورة الأنعامب

Ali.zaltoum@gmail.com almotamez2018@gmail.com
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خاروف، محمد فهد، الميسر في القراءات الأربع عشرة ، وبذيله: أصول الميسر في القراءات الأربع عشرة، تراجم القراءات الأربع  

 .  10، م022 -1بيروت، ط -عشرة، دار الكلم الطيب، دمشق

 . 1/18، م1881 -1، طبيروت –دار الجيل ، شرح طيبة النشر في القراءات العشر ،يالهاد ،محمد سالم،محيسن يُنظر: 

م، 0229 -1المسئول، عبد العلي، القراءات الشاذة ضوابطها والاحتجاج بها في الفقه والعربية، دار ابن القيم، دار ابن عفان، ط 

101.    

 .  11، هـ1022 -0، طمصر –دار المعارف ، شوقي ضيف ، تحقيققراءاتكتاب السبعة في ال، أحمد بن موسى ،بن مجاهديُنظر: ا 

يُنظر: ابن جني، أبو الفتح عثمان، المحتسب في تبيين وجوه شواذ القراءات، والإيضاح عنها، تحقيق علي النجدي، وعبد الحليم  

 .  1/20ط،  -م، د1880النجار، والدكتور عبد الفتاح إسماعيل، القاهرة، 
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م، 1881 -1، إعراب القراءات الشواذ، تحقيق محمد السيد أحمد، عالم الكتب، طعبد الله بن الحسينأبو البقاء : العكبري، يُنظر 

1/92  . 

 .  1/04ت،  -ط، د -، ددار الكتاب العلمية، علي محمد ، تحقيقالنشر في القراءات العشر ،أبو الخير محمد بن يوسف ،ابن الجزري (2)

 .  1/01ر السابق يُنظر: المصد (3)

،
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لقاهرة، ا -بن سليمان، مكتبة الخانجي، إعراب القراءات السبع وعللها، تحقيق وتقديم عبد الرحمن الحسين بن أحمد ،بن خالويها 

 .  1/18م، 1880 -1ط

   .91 – 1/92يُنظر: المصدر السابق  

 .  0/011، النشر ، ابن الجزري، 1/021يُنظر: النيسابوري، أحمد بن الحسين، المبسوط  

 .  1/18ابن خالويه، الحسين بن أحمد، إعراب القراءات السبع وعللها  

 .  1/114المصدر السابق يُنظر:  
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، 2/002 يُنظر:  

، 10/181  .

 . 0/120أبو حيان ، محمد بن يوسف، البحر المحيط  
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 .         0/418، الخطيب، عبد اللطيف، معجم القراءات 2/011يُنظر: الفارسي، أبو علي، الحسن بن أحمد، الحجة  

، حجة القراءات ،عبد الرحمن بن محمد ،ابن زنجلة، 0/081الزجاج، أبو إسحاق إبراهيم بن السري، معاني القرآن وإعرابه يُنظر:  

 .          1/120، القرطبي، محمد بن أحمد، الجامع لأحكام القرآن 014ط،  -ت، د -، دق سعيد الأفغانييعلتوق يقتح

 .         0/10، م1899 -2القاهرة، ط –عبد السلام محمد هارون، مكتبة الخانجيتحقيق  ،سيبويه، عمرو بن عثمان، الكتاب 

 .         4/198السمين، أحمد بن يوسف، الدر المصون  

 .         1/041القيسي، مكي بن أبي طالب، الكشف  
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          .019تحاف ، البناء، أحمد بن محمد، الإ1/024يُنظر: النيسابوري، أحمد بن الحسين، المبسوط  

 .         1/048القيسي، مكي بن أبي طالب، الكشف  

 ، القرطبي، محمد بن أحمد، الجامع لأحكام القرآن0/211يُنظر: الزجاج، أبو إسحاق إبراهيم بن السري، معاني القرآن وإعرابه  

 .         091، البناء، أحمد بن محمد، الإتحاف1/140

 .           181، م0211 – 1القاهرة، ط –إبراهيم، معجم مصطلحات النحو والصرف والعروض والقافية، مكتبة الآداب حمد معبادة،  

 المصدر السابق، الصفحة نفسها.            

، أبو حيان، 1/04، القرطبي، محمد بن أحمد، الجامع لأحكام القرآن 0/201يُنظر: ابن عطية، عبد الحق بن غالب، المحرر الوجيز  

 .           0/480محمد بن يوسف، البحر المحيط 
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(4)

(5)
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(1)

 .   0/4، الكشاف أبو القاسم محمود بن عمريُنظر: الزمخشري،  

 .   11/44رير، جامع البيان الطبري، محمد بن ج 

    المصدر السابق الصفحة نفسها. 

حيان، محمد بن يوسف، 

 .    018، البناء، أحمد بن محمد، الإتحاف 0/111البحر المحيط 
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، ابن منظور، محمد بن 1/101، العكبري، أبو البقاء عبد الله بن الحسين، التبيان 2/010تاب يُنظر: سيبويه، عمر بن عثمان، الك 

 ، مادة )موت(.    0/81مكرم، لسان العرب 

 .     1/101العكبري، أبو البقاء عبد الله بن الحسين ، التبيان  

 المصدر السابق الصفحة نفسها.     

 .    1/028، يُنظر: ابن عطية، عبد الحق بن غالب، المحرر الوجيز 0/111حر المحيط أبو حيان، محمد بن يوسف، الب 

 -0القاهرة، ط -بيروت، مكتبة الكليات الأزهرية -محيسن، محمد سالم، المغني في توجيه القراءات العشر المتواترة، دار الجيل 

     .1/002، م1899

 .    1/028، يُنظر: ابن عطية، عبد الحق بن غالب، المحرر الوجيز 0/111أبو حيان، محمد بن يوسف، البحر المحيط  

100128104
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م1899 -0بيروت، ط -، مكتبة المعارف
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.20الحُصري، محمود خليل، السبيل الميسر في قراءة الإمام أبي جعفر  
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(2) 
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 . 1991لتعليمية والتدريبية ، طرابلس ، أخذت هذه الإحصائيات من المركز الوطني للبحوث ا (1)

على براجل ، اتجاهات الاصلاح التربوي ومشكلاته في العالم العربي ، سلسلة إصدارات مخبر التربية والتنمية الاجتماعية ، دار  (2)

 . 22، ص  2002الغرب ، الجزائر ، 
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 (  Post-Traumatic Stress Disorderاضطراب ضغوط ما بعد الصدمة  )
 مدى انتشاره( –أعراضه  –)تعريفه 

 

/ 

moh.ismail@asmarya.edu.ly

 

/

meelad.hadheeri@gmail.com

http://www.moh.ismail@asmarya.edu.ly
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 دمان الانترنت وعلاقته بالعزلة الاجتماعية لدى الشبابإ
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 . 949، ص: 1499ماكوري، الوجودية، ترجمة إمام عبد الفتاح إمام، عالم المعرفة، –(1)
 . 944 -942ماكوري، الوجودية، مرجع سابق، ص: –(9)



 ويــتربــلة الــمج 

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1 

81

 

451 http://tarbawej.elmergib.edu.ly                                                                                                      

 

                                                                 

روجيه غارودي، نظرات حول الإنسان، ترجمة يحي هويدي، مطبوعات المجلس الأعلى للثقافة القاهرة،  – (1)

 . 124، ص: 1491
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1404100101 

1Nietzsche, Consideration Imtempestive, ,trad,Henri Albert,Flammarion,paris 

1980 op.cit, p 71.   
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2Heidger,Etra Et Temps, trad F. Vezin, Gallimard, 1986, p 436. 

M. Heidegger,UbeerdenHumnismus, p 81

M. Heidegger, Sein Und Zeit, p 274.

1Heidegger: Op Cit, p 436.
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(1) –J.P Sarter, La Nausee, Gallimard, ed 1954, p 166. . 
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(2) –Ibid, p 155. . 

(1)–J.P. Sartre, Cahier Pour Une Morale, op.cit, p 31.  . 
(2) –Ibid, p 31. . 
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(3) –J.P Sartre, Critique De La Raison Dialectique. Op. cit, p 105. . 
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(1) –J.P Sartre, op. cit, p 165. . 
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 الفلاح نموذجاً"مخيم " دوافع هجرة سكان منطقة تاورغاء الى مدينة طرابلس

 
hanahanaza30@gmail.com 

 الملخص

( دوبفع اجرة سععععمنن ةنتاو غنو انى ب ا ة ينو لرب    )عنوبن ب لي ي مل يسععععذا الب ب      

 سععععمنن  "ب اسععععريو" إ ا ب تذرف ع ا خصعععنظا رنارة ب ةجرة ب  بخ يو  "ةخيم ب فلاح نموذجنً"

وق  رة، ب مترغ و ع ا اله ب ظنا وبلآثن ، بلأسععع نل ب مةديو  ةن د بسعععو  خلالةن  ةنتاو غنو انى

غةجر ب تي ب  ي يو كونةن إح ى ب م ن لرب    "ب فلاح"  كزت اعله ب   بسعععععععو عم ةن ع ا ة ينو   

 وحثنب   تبعتم ب منشودة،  بلأا بفو ت ايق سمنن ةنتاو غنو انى  ع د ةن 1022سعنو  في  إ يةن

اي: ب وصععععفي، و ب ت  ي ي، و ب مي بني، وب مان نا كمن أنةن بسععععتخ ة      ثيو ع ا أ  ذو ةنناج 

جرين   ذض ب مة وغوزيع بلاست ننو ب شخصيو ب مان لاتع ة أدوبت  جمع ب  ينننت ب مت و و أامةن 

ب  ايايععو و بى  وبلأسععععععع ععنل غم قيععنا ب ذوبةععل   حيعع ،(1(، )2في ةعع ينععو لرب    ةخيم ب فلاح ) 

عينو  ع ا بلأدوبتوق  ل ا  ع يةن،  ، وب نتنظج ب مترغ و"ب فلاح"  رب   لإ ا ة ينو  غةجيرام

 ةن و ب مةجرينان  ين ب  االه ب   بسععو إ ب  نحثو في غوصععع   و شعععخصععن  151قوبةةن عشععوبظيو  

  ةن بجمن ي حجم ب ذينو، %34فيمن شعمل ب لكو  ةن نس ت    % 55 غصعل نسع تةم ب ا        بلإننث 

ن أسععععع نل ب ةجرة، فا  بحتل أةن ع .%5ا54 ةن نسعععع ت    ذ  ب تةجيروق  شععععمل ب متزوجون ةنةم  

أةن عن أام آثن  ب ةجرة ع ا صععذي  ،  %200 نسعع و  بلأو اب مرغ و  ب ا  ي وبلاجتمنعيب وضعع  

ول ب  صعع ى غذ يمي أع ا، و ب ذمل في أكثر ةن وريفو في ذبت ب وق ، و ، غ ايق ةسععتو بلأفربد

لب  س ب ا ذبغةن، فا  ح ث ضغط ع ا ب خ ةنت فيةن ب   لرأةن ع ا صذي  ة ينو  ، ةسمن ع ا

 .ب تغير ب لي حصل في غركي تةن ب سمننيو

 :المقدمة

غذ  ب ةجرة ب  بخ يو ةن ب مظنار ب ةنةو   ركو ب سععمنن، دبخل بلإق يم وةن ب صعععذب قينسعععةن ع ا   

بلأصعع يو وغوب ي  ب مسعتوى ب اوةي إلا إذب غمععمن  ب تذ بدبت   ينننت عن ب مةنجرين وةوبلنةم  

ق وةةم وغخت ف عوبةل ب جلل وب ترد   مةنجرين ةن  يئو لأخرى  ترياو غجذل غين بت ب ةجرة 

 اغأخل بغجنانت ةخت فو ع ا  قذو ب  و و

mailto:hanahanaza30@gmail.com
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أام ب  وبفع ب تي جذ   ةن سععععععمنن ةنتاو غنو انى يرح ون ةن ةسععععععاط   نتننولالب ب     وفي 

د بسععععو    غجنوزبغةم ةع ب م ن ب مجنو ة أيمععععن غم واو دبفع ب تةجير ب اسععععري  سعععع ب    أسععععةم  

حي  كنن ةجمل ةن كنن في ب مخيمين   ينةم غفنوت ب نسععععبوةذرفو  ووب نوعي وب ذمري نغةمغركي 

 بسود أيمن غم   %20شخا أخلت عينو عشوبظيو ةن ةا ب ان  1000يان ل  ةن ب مةجرين ةن

ق غم ب تتركمن ب  خل   يةم أيمعععععن  وةسعععععتوبام ب تذ يمي وب وريفي وةسعععععتوى  بلاجتمنعيوحن تةم 

غخ م ةوضوع ب ةجرة ب  بخ يو في ع ي  ةن ب  ول ب ذر يو و س ب  ب تي  ذض ب   بسنت ب سن او 

 خروج وب     عن د بسنت سن او رروف ب  لاد ب  ن يو وب  جر ب صع ي  م أقم  ن مجنزفو في ب 

 دبخل  ي ينا

 ب ا أن  ذ  ب مسنفو وة ى قوةفي الب ب      ن ب تي بعتم ت ع ية وغشير ةذظم ب   بسنت ب سن او

ذ قرب  ب ةجرة ةن عع ةعع ، كمعن أن   غ ذعب دو بً ةةمععنً في بغخعن   ين ب مةجرين  بلاجتمعنعيعو  ب روب ط 

اننك دوبفع  ةجرة بلأفربد  نلإضعععنفو ب ا ب ذوبةل ب سععععن او، ةنةن ب معععغط بلاجتمنعي وب مشععععنكل    

 نن ةنتاو غنو انى ب ا غرك ةننلاةم بلأص يواب ا  يو وبلاجتمنعيو ةمن بضتر ب ذ ي  ةن سم

 مشكلة البحث:

 أدت  ةجرة سمنن ةنتاو غنو انى ب ا ة ينو لرب   ا ب تيةن بلأس نل وب  وبفع  -2

 ةن اي ب نتنظج ب مترغ و عن اله ب ةجرةا -1

 ةن اي ب ذوبةل ب رظيسيو ب تي أدت ب ا غفميل ةةجري غنو انى ة ينو لرب   ا -4

 فرضيات البحث:  

ب  وبفع بلاجتمنعيو غذ  ب  بفع ب رظيسععي  ةجرة سعععمنن ةنتاو غنو انى   ثنً عن ةمنن آةن  بن  -2

 وبستارب  أفملا

 سنام  ب ظروف بلاقتصنديو وغوفر فرص ب ذمل وب تذ يم في  انى جزى ةنةم  م ينو لرب   ا -1

 م ينو لرب    "ب فلاح"  في غفمععععععيل ةةجري غنو انىك ير  دو  ب تةجير ب اسععععععري ذنةل  -4

 او انظةم فيةن

 :أهمية البحث

يتننول الب ب     ةوضعععوعنً انةنً واو دوبفع اجرة سعععمنن ةنتاو غنو انى ب ا ة ينو لرب       

 ب رظيسيو و بى اله ب ةجرةابلأس نل وإ ربز 

 :أهداف البحث
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و بى غ ك ةذرفو غوجةنت ةةجري ةنتاو غنو انى ةن  ا تةم في ب ةجرة وةذرفو بلأسععع نل   -2

 ب را وا

 ةذرفو أثر ب ةجرة ع ا ةةجري غنو انى ةن ب ننحيو بلاجتمنعيو وبلاقتصنديو وب  يمغربفيوا -1

 

 عينة البحث:

( 1( و)2ةن إجمن ي ع د ب مُةجرين في ةخيم ب فلاح ) %20 نسععععععع و    101غم أخعل عينعو قوبةةعن    

 أةن ب  نقي ف م يذ اةنةن  151ةٌةجر،غ ص   ع ا 1000 م ينو لرب    ب  ن غ ع دام ن و

 المنهجية المتبعة:

ة ان د بسو ةي بنيو و مذرفو أس نل ب ةجر ب منةج ب وصفي وب ت  ي ي  نعت ن يذتم  الب ب     ع ا

ع ا أ ض ب وبقع ووصععفةن وصعععفنً دقيانً عن لريق جمع وغ ويب ب  ينننت وب مذ وةنت وغ  ي ةن  

و ب تي الب ب منةج أيمنً في غ  يل نتنظج بلاست ننوغفسيران   وصول ب ا ب نتنظج، كمن سيتم بستخ بم 

وزع  ع ا أفربد ب ذينو وغ  يل ب ج بول وبلأشعمنل ب  يننيو، وب خروج  ذ ة غ  يلات ةن ب نتنظج  

 ب مذتنةا

 -الدراسات السابقة:

م،  2595 ،]ب ةجرة ب  بخ يو وب تنميو ب ريفيو في وبدي بلأ دن [(،  1)]ب صاو [عـ في د بسو   -2

وب  يمغربفيو   مةنجرين ةن  وبلاجتمنعيو بلاقتصنديوغة ف ب   بسعو ب ا وصعف ب خصعنظا    

نظج ووبقع وأس نل ب ةجرة ب ريفيو و ين  نتب ريف ب ا ب م ن وب تذريف  جةود ب تنميو ب ريفيو 

ب   بسععو أن ب لكو  أكثر اجرة ةن بلإننث وأن عوبةل ب ترد ب ز بعيو ةن ةنتاو ب وبدي ق   

  بلأك ر في غزبيع  عم يعو ب نزوح ب ريفي  شعععععععمعل فعنق ب ع و  ب متعأغي عن عوبةل         ذ ع  ب ع و  

ب جلل في إق يم عمنن ب م رى ونسععتنتج ةن ذ ك غفوق عوبةل ب ترد ةن ب ريف ع ا عوبةل  

 ب جلل في ب  مرا

م،  1991، ]ب ةجرة ب  بخ يو في جمةو يو ةصر ب ذر يو [(، في د بست  2)] خ يل[كمن أشن   -1

غجنه عنم ةتننقض سعوبى في بلأحجنم ب مت او أو ب نسع يو   ةجرة ب  بخ يو ) ن نسع و    ب ا وجود ب

                                                                 

 سععععن و ةنجسععععتير اير ةنشعععععو ة،   ، ب ةجرة ب  بخ يو وب تنميو ب ريفيو في وبدي أ دن، خ يلصععععن    ا ب صععععاو   -1

 ما 2595، ب سمننيوب   بسنت ، قسم بلآدبل، ك يو بلأ دنيوجنةذو ب 

 سععن و ةنجسععتير اير ةنشععو ة،  ب ةجرة ب  بخ يو في جمةو يو ةصععر ب ذر يو، ، حسعين أنو  ع   ب رحمن ا خ يل -2

 ما 2552، ب ذ وم ب  ينغيو وب ز بعيو وب موب د ب ت يذيو، قسم ب   بسنت ب ذ ين، ك يو ب جنةذو بلأ دنيو
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 غير ب مةنجرين أو  ذ د ب سععمنن(، كمن أفند أيمعععنً أن غ ندل ب ةجرة كنن  في صعععن   ب مننلق   

ب ريفيو و ي  ب مننلق ب  معريو خنصو ب م نفظنت ب  مريو فيةن، وأوصا في د بست  أن  

نظي ع ا ةسعوحنت ةسعتخ ةو  ن ذينو في ب ةجرة ب  بخ يو غنفل   و يو   يشعمل ب  رننةج بلإحصع  

 سنوبتا 5ةنتظمو و تمن كل 

 ] غأثير  ذض ب متغيربت ب سمننيو في ب ةجرة ب  بخ يو وب ذنظ ة في بلأ دن[(، 1)  ]ينسين[أةن  -4

سععععوبىً ب تذرف ع ا حجم وخصعععنظا ب مةنجرين بلأ دنيين  حول جنىت د بسعععت   م،  2551

اجرغةم دبخ يععو أو عععنظعع ة، وةن ثم ةذرفععو ةذنويععو ب ذلاقععو وبلا غ ععن   ين ةتغيربت     كععننعع   

ب   بسععععععو، ونسعععععع و كل ةتغير وأاميو غأثيره في ب ةجرة ب  بخ يو وب ذنظ ة، حي  بسععععععتخ ة    

وب صند ة  2590ب   بسو ب  ينننت ب خنم    بسو ب ةجرة ب  بخ يو وب ذنظ ة وب اوى ب  شريو  ذنم 

 نىبت ب ذنةواعن دبظرة بلإحص

 نبذة تاريخية عن تاورغاء:

، غ ذعع  عن  ةصعععععععربغعع   شعععععععذ يععو    غععن يخيععو ع ا سعععععععععنحععل ب متوسعععععععط، غت ع      ي يععو  ةنتاععو اي 

كما ي  غ ع د سعععمنن ة ينو غنو انى   150م، وعن لرب      وب ي ك 49حوب ي  ةصعععربغ   ة ينو

 (2أنظر ب خريتو  قم ) .نسمو 490000حوب ي 

كعننع  اعله ب مع ينعو ةنل ب ذة  ب روةنني ةذ رب انةن في غنا ةم فمر  ةن ب تريق ب ترب ي ب  ي ير ط      

وكل ك ةن ة ينو سعععرت ع ر غنو انى إ ا  ايو  ةصعععر ع ا لول ب سعععنحل إ ا سعععرت  ين ة ينو

ك مو ا في غون  قن   عن  ة ينو شط ب جري  و سعي ة  نغجنه  وصع ربغو  ولرب       ة ب اوبع  في

و با " أي أ ض  نزيغيو غنتق "لنةو   غنىغنو انى اي في بلأصععععععل ك م    غو ب  ر ر بلأة

خمربى ويممن ةلاحظو ذ ك  وضوح ةن خلال أحرف ب م متين ب  تين غ و غن ةن ب  ةجو ب م  يو 

بشتةرت ا ه ب منتاو  أشجن  ب نخيل وب  ي يذت ر ب ثروة ب  ايايو  ةن وب  بخل  .إ ا بلاسم ب  ن ي

تاو بسعتوبظيو نظرب  مثنفو أشعجن  ب نخيل ون نت   إ ا ب منتاو يشعذر في ب   ظو بلأو ا  أن  في ةن 

ب  ي  وسعوبقي ب منى وا ول ب  ون بلأسعمر ع ا سعمننةن كمن يذت ر ب  ي  ب مصع   ب  خل ب ثنني     

مو  وأ رزان غمر )ب  رسعععععيل( واي سععععع و ةن ب جري    تفأةن ةنتجنغةن نج  في ةا ةتةن ب  .  سعععععمنن

كل ك يوج   ةن ةجمع  .وب   نل ب  صعععنظر   ي يوضععع فيةن ب تمر  ذ  عجن  كمن غنتج ةن ن نت ب 

                                                                 
ير ا غأثير  ذض ب متغيربت ب سمننيو في ب ةجرة ب  بخ يو وب ذنظ ة في بلأ دن،  سن و ةنجستير، عننيو ع   ب رحيما ينسين -1

 ما 2551،  ينغيو وب ز بعيو وب موب د ب ت يذيوب ذ وم ب ، قسم ب   بسنت ب ذ ين، ك يو ب جنةذو بلأ دنيو ةنشو ة،

         

https://www.marefa.org/%D9%84%D9%8A%D8%A8%D9%8A%D8%A7
https://www.marefa.org/%D9%84%D9%8A%D8%A8%D9%8A%D8%A7
https://www.marefa.org/%D8%B4%D8%B9%D8%A8%D9%8A%D8%A9_%D9%85%D8%B5%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D8%B4%D8%B9%D8%A8%D9%8A%D8%A9_%D9%85%D8%B5%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D9%85%D8%B5%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D9%85%D8%B5%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D8%B3%D8%B1%D8%AA
https://www.marefa.org/%D8%B3%D8%B1%D8%AA
https://www.marefa.org/%D9%85%D8%B5%D8%B1
https://www.marefa.org/%D9%85%D8%B5%D8%B1
https://www.marefa.org/index.php?title=%D9%84%D8%A8%D8%AF%D8%A9&action=edit&redlink=1
https://www.marefa.org/index.php?title=%D9%84%D8%A8%D8%AF%D8%A9&action=edit&redlink=1
https://www.marefa.org/%D8%B7%D8%B1%D8%A7%D8%A8%D9%84%D8%B3
https://www.marefa.org/%D8%B7%D8%B1%D8%A7%D8%A8%D9%84%D8%B3
https://www.marefa.org/%D8%B5%D8%A8%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D8%B5%D8%A8%D8%B1%D8%A7%D8%AA%D8%A9
https://www.marefa.org/%D8%B4%D8%B7_%D8%A7%D9%84%D8%AC%D8%B1%D9%8A%D8%AF
https://www.marefa.org/%D8%B4%D8%B7_%D8%A7%D9%84%D8%AC%D8%B1%D9%8A%D8%AF
https://www.marefa.org/%D9%82%D8%A7%D8%A8%D8%B3
https://www.marefa.org/%D9%82%D8%A7%D8%A8%D8%B3
https://www.marefa.org/index.php?title=%D8%AD%D8%B5%D9%8A%D8%B1%D8%A9&action=edit&redlink=1
https://www.marefa.org/index.php?title=%D8%AD%D8%B5%D9%8A%D8%B1%D8%A9&action=edit&redlink=1
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تةن ( غمععمن ب مشععروع حظنظر سعععذ  2591_2592بلأ ان  وب  وبجن  لإنتنج ب  يوبني ففي عنةي )

(  أا ةن بلا ان  ب   ول وةصععنع لإنتنج ب   يب وةشععتانغ  وةجمع لإنتنج   وم ب  وبجن  000)

ةلايين  أا سعععععععنوين وغر يو ج ود وأةةنت دجنج ب   م و ةي ةذمل ذ   وحفم ب   وم   0لعنقتع    

وةصععنع بلأعلاف ب مركز وزب عو بلأعلاف لاسععتةلاك ب مجمع وب  ي يذت ر ةن بنج  ب مشععن يع  

جودة إنتنج  في ضععععععل ثو ة ب فنغ ا كمن يوج   ةن ةشععععععروع ز بعي ثم غخصععععععيصعععععع      ةن حي  

نو انى  ي ين واي عين غ  موبلنين وغرغمز ا ه ب مشن يع ع ا أ رز ةذ م ةن ب مذن م ب ت يذيو في 

ةخت ف  وبقي فيس في  ذض ب متب إ نن ب فت  بلإسلاةي واله ب ذين غمت  إ ا قرب و تكرذوب تي 

أا ب ب مز وعنت وغصععععل ةيناةن إ ي ب تريق ب سععععنح ي وب من  ع ا ب تريق  بلاغجنانت  تغ ي 

يلاحم ب سنقيو ب ممت ة  م ندثنغةن ع ا ب يمين في بغجنه ب غرل إ ا ب ذنصمو لرب   ا ويوج   ةن 

ع ي  ةن أ ن  ب مينه ب م ريتيو ب سنخنو وغذت ر ا ه ب منتاو ةنتاو جلل سينحي في حن و بستغلا ةن 

 .ةثل نظرب  وجود ان نت ب نخيل وب سوبقي وب م نني ب ا يموع ا ب وج  بلأ

 ( غوض  ب موقع ب جغربفي  منتاو غنو انى ع ا ب سنحل ب  ي ي2خريتو  قم )

 

 

 

 

 

 

 ب مص  : جوجل إ ث

 ( ةخيم ب فلاح   م ينو لرب   1خريتو  قم )

 ب مص  : جوجل إ ث
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 ب مص  : جوجل إ ث

 السكان:

غن يخين كنن  ةنتاو غنو انى ةولنن  ا نظل  وبغو ب  ر ريوا وةن ب مرج  بن غمون ق ي و ب سمن وا 

فرعن ةن فروعةنا ثم غوب   ع يةن فروع ةن ق نظل  ني سعع يم ةن أامةن بولاد سعع يمنن )د نل جلم   

وكل ك ةن  و ني سع يم(وكننوب أقوينى  ةله ب منتاو ةن لرب    و انينام ب ا ي و ب مذروفو  ن مينيسعع 

زا ععو )جعععلم  ني الال( وةجموععععنت غمثعععل فروععععن عر يععو أخرى وةةععنجرين ةن ب مرب تين      

وبلاشعععربف ةن شعععتا بلاةنكن وب    بنا بسعععتولن  اله ب منتاو ب تي بشعععتةرت  أشععععجن  ب نخيل     

ب سوبقي وب مستناذنتا ثم نزح با ب سمننةن بلاص يين إ ا ةننلق أخرى غن كين ةوب يةم  و مثرة

إ ا ب رقيق ب سودبني ب لي جنى إ ا لرب    ب غرل أو ج ب   أصو ةمقيق ب لين يرجذون ةن ب ر

إ يةن ةنل بزةنن  ذي ة، سوبى كنن ذ ك عن لريق حركو ب اوبفل ب تي كنن  ةزدارة أو عن لريق 

غجن ة ب رقيقا نتيجو  تفشي بةربض ب ملا ين واو ةن عرف  ن سمةود في ب  ةجو ب م  يو وةرض 

ي فترة حمم ب ارةنن يين ب ممعتر وا بلاةر ب لي نتج عن  بةتزبج اةلاى  من غ اا ةن  ب تنعون ف

ب ا نظل وب ذشنظر ب م  يوا كمن غوج  ب مثير ةن ب ا نظل وب ذنظلات  لأسمنىب سمنن بلاص يين وبخلام 

وم ى ب يو اننو ايو في ةننلق ةخت فو ةن  ي ين وب    بن ب مجنو ة  ةنا ينتمي سمنن غنةن بصول غ

إ ا عشعنظر واي غجمذنت غا ي يو   ا نظلا وق نظل واي وح بت  يسع  ةتجننسو أو ةوح ة عرقينا   

 .و  منت واي شذب ب ا نظل وأقسنةةن

يذود ب ا فترة ب تجن ة  غنو انىإن وجود ب سععععععمنن ةن ذوي ب  شععععععرة ب سععععععودبى  مثرة في ةنتاو   

ج ب ب رقيق ةن أوبسعععععععط أفرياين  ن رقيق وب تي كنن  ةزدارة في ب ارون ب سعععععععن او، حي  كنن ي

)نيجيرين واننن وسيرب يون واينين وايران( ع ر ب اوبفل ثم يتم غجميذةم في ةرزق وةن ثم بعندة 

غ  ةصرب - يذةم ونا ةم ب ا ةننلق ب سنحل ب  ي ي ع ر ا بة  وةن ثم لرب    بو لريق ةرزق 
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تجععععن ة ر عععع  ةزدارة في  لرب   ا وع ا  ام ةنع بلانج يز  تجععععن ة ب رقيق إلا أن اععععله ب  

بلاة ربلو يو ب ذثمننيو  صو ة اير  سميو وق  غ  ث ب رحن و بلأ منني  و ف  في كتن   " ح و 

 عندةلإع ر أفرياين" عن جننب ةن غجن ة ب رقيق بثننى وجوده في ة ينو ةرزق ب  ي يو ب ممنن بلاام 

 كنن  غتم غ   حمنيو ب انظمغصعععععع ير اةلاى ب رقيق حي  ح ث  ب ت يب ب ذثمنني أن اله ب تجن ة  

 با وق  كنن  غجرى عم ينت نال ب رقيق  يلًاا  3093ةانم وق    غ في خلال سنو وبح ة حوب ي 

وغوجع  بعع بد بخرى ك يرة غتم ع ر ةع ن فزبن  ينتةي  ةعن ب متعنف في ةع ن لرب   ا إلا بن أام       

و غنو انى وذ ك  ملاىةتةن ب منعنلق ب تي غمعنثر فيةعن اةلاى ب رقيق  ذع  ةع ينعو لرب    اي ةنتا      

 نمط ب  ينة ب تي كننوب يذيشععععونةن في ب    بن ب تي ق ةوب ةنةن وذ ك  وجود ب مسععععتناذنت وسععععوبقي  

ب مععنى ب مثيرة ب متفرعععو ةن عين غععنو اععنىا اععلب ععع ب عن ارول ب مثير ةن اةلاى بلأ قععنى ةن     

وبج ين حول ب ذين وأدان ةن ب ا بقر نىام في ب جن  وب  شععرة ب مت وبلانمعمنم ب مننلق ب مجنو ة 

ب وعرةا وق  كنن  غتوفر حمنيو ل يذيو  ةم واي بسربل ب  ذوض ب ننقل لأةربض ب مننلق ب  ن ة 

ةثل ب ملا ين أو ةن يت ق ع ي  في ب  ةجو ب شععذ يو ب سعععمةودا وب لي بسعععةم  جننب بةربض بخرى   

فنت ص يينا ونتيجو   صوبضترب نت كنن  غذصف  ن  لاد في غ ك ب مرح و في اجرة ب سمنن بلأ

ب جينيعو ب و بثيعو فاع  قعنوم اةلاى ب زنوج اعله بلاةربض وبحتفظوب  ذعندبغةم ب متوب ثو في بنجنل       

 يلأروف ب  ينة ب سعيئوا ويممن  رب ذ د ب م ير ةن بلالفنل وع م بلاكتفنى  زوجو وبح ة وةانوةو 

أي ب مننلق ين   ون، سوبى ةن ب زنجيو ب مخت فو ب تمييز  سعةو و  أصو ةم وةن    نلأجنناعن م 

زنوج ب مندو أو ب منو ي أو ب ةوسعن أو ب تننق و أو حتا ةن زنوج ب نينم نينم وذ ك لاقتصن ام في  

 ب زوبج فيمن  ينةم في ب غن ب ا

 الخصائص الاقتصادية والاجتماعية لمهجري تاورغاء:

ين غال أاميو  ن نس و   مسةو ب توزيع ب ذمري: بن د بسعو غركيب ب سعمنن حسب ب فئو ب ذمريو لا   

عن ب تختيط و سععم ب سععينسععو ب ذنةو    و و في ةخت ف ب ميندين، وذ ك لا غ ن  ب تركيب ب ذمري  

(، أةن انن فنلاحم أن جميع ب فئنت ب ذمريو ق  غةجرت ةن ةنتاتةن  س ب  1 ن نشن   بلاقتصندي)

   ة جأً  ةماب  رل وب مشنكل ب ا  يو ب تي جذ تةم يأخلون ةن ة ينو لرب  

 ( أفربد عينو ب     حسب فئنت ب ذمر2ج ول )

                                                                 

 ا252م، ص 1004ةنصو  ة م  ب ميخين، جغربفيو ب سمنن، ب ت ذو بلأو ا، دب  ب متب ب ولنيو،  نغنزي،  -1

 ب نس و % ب ذ د ب ذمر
 %14 59 سنو 15-10ةن 

 %5ا40 51 سنو 45 -40ةن 
 %9ا25 50 سنو 35 -30ةن 
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 ما 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب     

 ( غوزيع ب نسب ب مئويو   فئنت ب ذمريو2شمل )

 

 (ا2ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )             

( أن 2) ويمشعف غ  يل ب  ينننت ب خنصعو  ن ذمر  ين ب مُةجيرين وب موض و  ن ج ول وب شمل  قم  

غربوحعع   % 14سعععععععنعو، و   45-40ةن أفربد عينعو ب ع  بسعععععععو غتربوح أعمعن ام ةعن  ين       %5ا40

 سنوا 45-10سنو  مذنا أن ان  يو ب مةجرين ام ةن ب فئو ب ذمريو ةن  15-10أعمن ام ةن 

 -التوزيع النوعي لمهجري تاورغاء:

 ( أفربد عينو ب     حسب ب تركيب ب نوعي1ج ول )

 ب نس و % ب ذ د ب نوع

 %34 209 ذكو 

 %55 233 إننث

 %200 151 ب مجموع

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب     

 ( ب تركيب ب نوعي لأفربد عينو ب    1شمل )

 

23%

36%

20%

12%

6% 3%

سنة29-20من 

سنة39-30من 

سنة49-40من 

سنة59-50من 

سنة69-60من 

سنة فأكثر70من 

43%

57%

ذكور

إناث

 %21 40 سنو 55 -50ةن 
 %0 25 سنو 05 -00ةن 

 %5ا1 5 سنو فأكثر 50ةن 
 %200 151 ب مجموع
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 (1ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )               

ب نوعي لأفربد ب ذينو فا  بغم  ةن خلال ب   بسو ب مي بنيو ب غفنع نس و أةن فيمن يتذ ق  ن تركيب 

ةن ب ععلكو  كمععن او ةوضععععععع  في    %34ةاععن عل   % 55ب مُةجيرين ةن بلإنععنث عن ب ععلكو   وبقع  

( ب سععععع ب في ذ ك أا ب ةن أجن وب ع ا ب ذينو ام ةن ب نسعععععنى وب سعععععع ب وج ت   1ب ج ول  قم )

ذ م غجنو ةم ةذي في ب  وب  ةذتا ين أنني ب سعع ب في ةن  صععذو و في ب تذنةل ةع  ذض ب رجنل  

 ح ث  ةم ةن غةجير وع م بستارب  في ةنتانةم بلأصلا

 الوضع الاجتماعي لمهجري تاورغاء:

بلإنسععنن ع ا كل حنل فصععي و وبح ة يتننسععل كل أفربدان  نلاختلا   ام كل ب فروق ب  مععن يو    

دي ب ا عمق ب فةم ب ف سفي عن  ب جغربفي و منةن وغفنوت ةربحل بلاقتصند ةثل اله ب مذرفو ق  غة

 ( 1لا غتوسع كثيربً ةن ة ى أدوبت عم  ا )

 

 ( ب  ن و بلاجتمنعيو لأفربد ب ذينو4ج ول )

 ب  ن و بلاجتمنعيو
  ذ  ب ةجرة ق ل ب ةجرة

 ب نس و ب ذ د ب نس و ب ذ د

 %2ا41 92 %51 242 أعزل

 %5ا54 240 %32 203 ةتزوج

 %9 25 %3 20 أ ةل

 %0 20 %4 5 ةت ق

 %200 151 %200 151 ب مجموع

 ما 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب       

 ( ب  ن و بلاجتمنعيو4شمل )

 

                                                                 

ة م  ب سعععي  الال، ب جغربفيو ب ذنةو ب ت يذيو وب  شعععريو، ب ت ذو بلأو ا، ةةسععععسعععو شعععع نل ب جنةذو، ب انارة،      -1

 ا225م، ص 2555

أعزب متزوج أرمل مطلق

بعد الهجرة 81% 53.9% 8% 6%

قبل الهجرة 52% 41% 4% 3%

0%

50%

100%

150%
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 (ا4ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )        

و ذ ه ناص   %51بلأعزل   غ  ق ل ب تةجير ( يت ين أن نس و 4ةن خلال  ينننت ب ج ول  قم )

 ينمن بزدبدت  ذ  ب تةجير  %32،  ينمعن فئعو ب متزوجون ق عل ب تةجير كعنن      %2ا41أصععععععع  ع    

وب سعع ب و بى اله ب زيندة أنةم وج وب ن لا سعع يل  ذودغةم وغذنيشععوب ةع ب وبقع    %5ا54  وب ي 

 ي  بلأسر وأنج وب ألفنلًا اوب غ توب  مسةو ينت وبستاروب في ة ينو لرب    وكونوب ع 

 ب مستوى ب تذ يمي  مةجري غنو انى:

 ( ةستوى ب تذ يمي لأفربد ب ذينو3ج ول )

 ب مةال ب ذ مي
  ذ  ب ةجرة ق ل ب ةجرة

 ب نس و ب ذ د ب نس و ب ذ د

 %4ا0 20 %4ا0 20 أُةِّي

 %5ا4 20 %2ا5 24 يارأ ويمتب

 %5ا5 25 %4ا20 10 ب ت بظي

 %0ا23 45 %3ا25 35 بع بدي

 %4ا20 10 %0ا21 41 ثننوي

 %11 50 %10 50 ةتوسط

 %19 50 %13 00 جنةذي

 %5 11 %4ا1 0 د بسنت ع ين

 %200 151 %200 151 ب مجموع

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب       

 ( ب  ن و ب تذ يميو4شمل )

  ( 3ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )

ةن ب مةجرين ق ل اجرغةم  %13( بن 3 ين  ب   بسعععععو ب مي بنيو ةن خلال  ينننت ب ج ول  قم )

ب ا ة ينو لرب    ةستوبام ب ذ مي في ةرح و ب تذ يم ب جنةذي أي بنةم ةثافين وةتذ مين و   جو 

 رام ع ا ب تةجير  سععععع ب ةشععععععنك ةم ةع ةن  أن ةن أج وبسعععععتغر   ةن ب وعي ةمن ي  ث حو ةم 

 يجنو ام  س ب بختلافنت سينسيو غس    في نشول حرل ق  يو  ينةم ا

0.0%
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 مدة الإقامة بمدينة طرابلس:

 ( ة ة بلإقنةو لأفربد ب ذينو5ج ول )

 ب نس و % ب ذ د ع د ب سنوبت

 %1 5 1 -ةن سنو

 %24 44 سنوبت 5-4ةن 

 %95 123 سنوبت5 - 0ةن 

 %200 151 ب مجموع

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب        

 

 ( ب  ن و ب تذ يميو5شمل )

 

 

 

 

 

             

 

                      

 (5ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )

( بغم  بن ةن وفرغ  ة ينو لرب      مةجرين 5ةن خلال ب  ينننت ب موجودة أعلاه في ب ج ول )

م ب ا يوةنن  1022ةن غوبفر في ب خ ةنت ب تذ يميو وب سعمنيو سعنام في بسعتارب   ذمعةم ةنل سععنو    

ةن ب مةجرين كنن  انظةم في ة ينو لرب     %95( أن 5اعلب، وةن خلال  يعننعنت ب جع ول  قم )    

غةجروب ب ا ةننلق بخرى و م يأغوب ب ا  %25م في حين أن ب  ايو ةن نسعععععع تةم  1022سعععععنو  ةنل 

 سنوبت بلأخيرةا 5ب ذنصمو إلا ةنل 

 ب وضع ب وريفي  مةجري غنو انى:

 ( ب تركي و ب مةنيو  لأفربد ب ذينو0ج ول )

 ب مةنو
 ق ل ب ةجرة

 ب نس و ب ذ د
 %1 3 ةزب ع

 %13 00 ةورف

99%

100%

100%

100%

سنة2-1من 

سنوات5-3من 
9-6من 

سنوات
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 م    1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب       

 ( ب تركيب ب مةنيو0شمل )

      ( 5ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )   

( أن أكثر شعري و في ب ذينو كننوب ةن أص نل بلأعمنل بلأخرى حي   0نلاحم ةن ب ج ول  قم )

غوزع   ين   نت ب  يوت وب ت  و وب تن  نت وأص نل بلأعمنل  %42كنن  نس تةم ق ل ب تةجير 

و قو بلاسعععت ينن وثنني نسععع و كنن  ةن نصعععيب    ب  رفيو وب تا ي يو حسعععب ةن أو دغ  إجن تةم في

في ةخت ف ب اتنعنت ب تذ يم وب صععع و وبلأةن وبلاقتصعععند،   %13ب مورفين حي    غ  نسعع تةم  

 كنن   لأعمنل ب  رة ا %12 ينمن نس و 

 مستوى الدخل:

 ( ةستوى ب  خل  لأفربد ب ذينو  ذ  ب ةجرة5ج ول )

 ب نس و % ب ذ د ب  خل ب شةري

 %3ا25 35 دينن  250-200ةن 

 %4ا0 20 دينن  100-252ةن 

 %2ا5 24 دينن  150 -102ةن 

 %05 253 فأكثر 150ةن 

 %200 151 ب مجموع

 ما 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب     

 %1 5 غنجر

 %2 1 ل يب

 %5 29 ة  ا

 %2 1 عسمري

 %12 53 عمل حر

 %2 1 ةتانع 

 %20 10  نح  عن عمل

 %42 55 أعمنل أخرى

 %200 151 ب مجموع

0
10
20
30
40
50
60
70
80
90



ويــتربــلة الــمج   

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1 

81

 

http://tarbawej.elmergib.edu.ly                                                                                                 518 

 ( ةستوى ب  خل                5شمل )

 

                        

 (5ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )

دينن  فأكثر حي  كنن  نس تةم  150نلاحم أن أع ا ةستوى    خل ام ةن كنن دخ ةم ب شةري ةن

ةن بجمن ي حجم ب ذينو نلاحم انن أنةم ةن أص نل ب مرغ نت ب وريفيو ةن ب  لين يشتغ ون  05%

واننك ةن يشعتغل في ب صعع و ك كتو  أو ةمرض أو  في قتنع ب تذ يم كم  سعين وة  بى ة ب ا  

ةمرضعو وب  ذض بلآخر أسعتنذ جنةذي أو ةذة  ةتوسععط أةن  نقي ب نسعب فتوزع  ع ا أصعع نل     

ثم  %2ا5ب ا  %4ا0بلأعمعنل ب  رة وسعععععععنظاي بلأجرة و عنظذين ةتجو ين   نسععععععع عو غوزع  ةن      

 ةن بجمن ي حجم ب ذينوا %3ا25

 التخطيط للهجرة:

   ةجرة ةن أفربد ب ذينو ( ب تختيط9ج ول )

 اجرة ةختط  ةن اجرة اير ةختط  ةن

 ب نس و ب ذ د ب نس و ب ذ د

254 55% 55 14% 

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب        

 
 ( يوض  نس و ب مختتين   ةجرة9شمل )

 

 

 

 

    

          (     9ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )

20%

6%

5%

69%

دينار150-100من 

دينار200-151من 

دينار250-201من 

فأكثر250من 

77%

23% هجرة غير مخطط لها

هجرة مخطط لها
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بن بغجنانت ب ةجرة ةن ةنتاو غنو انى ب ا ة ينو لرب     ذمعةن ةختط    وب  ذض بلآخر  م  

يمن ةختط   ، وةن خلال نتنظج ب   بسو ب مي بنيو ب تي أجري  ع ا عينو ةن ب مةجرين في ة ينو 

( وكمن او ةوض  في ب ج ول أعلاه غ ين أن نس و ب لين  ةم 1(،)2ح )لرب     ن ت  ي  ةخيم ب فلا

 ينمن كنن  ب نس و بلأك ر  من  م يمن عن ام  %14غختيط ةس ق   ا وم ب ا ة ينو لرب      غ  

ةن بجمن ي  %55ع م  من سعععععي  ث أو  ممنن غةجيرام ب ا ة ينو لرب    حي    غ  نسعععععع تةم  

 ب ذينوا

 طرابلس: التفضيل المكاني لمدينة

 ( بلأس نل ب تي أدت لاستارب  ب مةجرين  م ينو لرب   5ج ول )

 ب نس و % ب ذ د بلأس نل
 %13 02  وجود بلأقن ل وبلأص قنى

 %25 35 سةو و ب  صول ع ا ةنزل

 %29 35  ن ارل ةن ةمنن ب ذمل

 %45 55 غوفر ب خ ةنت ب جي ة

 %200 151 ب مجموع

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب        

 

 ( يوض  بس نل بلاستارب   م ينو لرب   5شمل )

 

 

    

      (  5ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )

 

( يممن ةلاحظعععو أن غوفر ب خعع ةعععنت ب جيععع ة ووجود بلأقعععن ل    5ةن خلال ة تويععنت ب جععع ول ) 

وبلأص قنى أكثر بلأس نل ب تي أدت ب ا غفميل ب ممنن في ة ينو لرب    عن  ايو ب م ن بلأخرى 

 من بختن وب قر ةم ةن ةمنن  %29 ينمن نلاحم كنن   ايو ب نسععععععب ةوزعو ع ا   %45 نسعععععع و 

 فم وب ب  انى في ب ذنصمو  س ب سةو و حصو ةم ع ا ب منزل ب مننسباةن  %25ب ذمل ، و

 

 

24%

19%
18%

39% لوجود الأقارب والأصدقاء

سهولة الحصول على منزل

بالقرب من مكان العمل

توفر الخدمات الجيدة
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 أسباب الهجرة من منطقة تاورغاء:

 ( بلأس نل ب تي أدت  تةجير بفربد ب ذينو20ج ول )

 ب نس و % ب ذ د بلأس نل
 0 0 صذو و ب  صول ع ا فرص عمل

 0 0 بنخفنض ةستوى ب مذيشو

 0 0 ةوبص و ب   بسو

 %200 151 ق  يوخلافنت أسريو 

 %200 151 ب مجموع

 م 1010ب فلاح  -ب مص  : عمل ب  نحثو بستنندبً ب ا ب   بسو ب مي بنيو، لرب        

 ( يوض  بس نل ب ةجرة20شمل )

  (    20ب مص  : بستنندب ب ا  ينننت ب ج ول  قم )      

غم و ت في ناتو وبح ة كنن  اي ب سعععع ب بلأول وبلأخير  تةجير   أسعععع نل ب ةجرة  نرى أن ةن

سعععمنن ةنتاو غنو انى ةن ةسعععاط  أسعععةم واي ب خلافنت ب ا  يو وبلأسعععريو  ين غنو انى وب م ن   

ب مجنو ة  ةن حي  أجن   كل ب ذينو  نف  بلإجن و واي خلافنت ق  يو  ين ب م ن ب مجنو ة  منتاو 

 ةن بجمن ي حجم ب ذينوا %200غنو انى حي  كنن  ب نس و 

 النتائج

شة ت ة ينو لرب    "ب فلاح" نزوح ع د ك ير ةن سمنن ةنتاو غنو انى حي    غ  ب نس و  -2

 ا%5ا40 وبقع   سنو 45-40أعمن ام ةن  ين  بلأك ر  من غربوح 

والب إن دل فإنمن ي ل  ةن ب لكو  %34ةان ل  % 55 وبقع أك ر نس و ب مُةجيرين ةن بلإننث  -1

ع ا أن  ذض ب لكو  غذرضوب   سجن وب ةرول  ذي بً عن  فاو أان يةم وةن ب مشنكل ب ا  يو 

 سعع ب صععربعنت بجتمنعيو  ين ب م ن جذ   ب نسععنى يتةجرون وينفصعع ون عن  ايو  جن ةم    

 لأس نل أةنيو  ق  غ  ق  ةما

0 0 0

252

0 0 0 100%
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في ة ينو لرب    ةخيم "ب فلاح" بزدبدت نسعععع و ب متزوجون ةن ب مُةجرين  ذ  بسععععتارب ام   -4

وب سععععععع ب كنن غوفر فرص ب ذمل وب خ ةنت ب صععععععع يو وب تذ يميو وبنجنل   %5ا54  وب ي 

 بلألفنل و غسجي ةم في ة ب ا  م ينو لرب   ا

م حي    غ  نسعع تةم  1022أا ب ةن بسعتاروب في ة ينو لرب    "ب فلاح" جنووب ةنل سعنو    -3

كننوب ةُةجرين  مننلق أخرى ثم بسعععتاروب في ب ذنصعععمو   أةن ب  نقي ةن جم و ب ذينو فا  95%

 ةنل فترة ثلاث أو أ  ذو سنوبت بلأخيرة فاطا

ةن بلأسعع نل ب تي أدت ب ا  انى ب مٌةجرين ةن سععمنن غنو انى في ة ينو لرب    وغفمععي ةم   -5

 ةن حجم ب ذينوا %25 ةلب ب ممنن أنةن قري و ةن أةنكن أعمن ةم  نس و  

ب م ينو ب مفمععععععع و   ى ةةجري غنو انى حي  أجن   ب ذينو  نسععععععع و   كنن  ة ينو لرب      -0

 أنةن ةنتاو ذبت خ ةنت جي ة  و توبج  بلأقن ل وبلأص قنى فيةنا 45%

ع ا أن أسعععع نل غةجيرام اي   %200ةن نتنظج ب     أن ب ذينو أشععععن ت  نلإجمنع  نسعععع و   -5

 منن غنو انى فيخلافنت ق  يو غسعععع    في غةجيرام قسععععربً ةن ةنتاتةم وب سعععع ب دخول سعععع  

 صربع ض  ب مننلق ب مجنو ة ةمن أفا ام ةسنكنةم وةساط  أسةما

اننك ةسنعي   ص    ين ب مةجرين ةن غنو انى وألربف ب نزبع ةن ب م ن ب اري و ، و من  م  -9

غمتمل  جذ  ةةجري غنو انى ب ا ةنتاتةم وب سععع ب ع م بسعععتتنعتةم ب ذيلا  ةن لافتان ان  

 ب مةر نى وب مينه  ةنا   خ ةنت بلأسنسيو وبناتنع

 المصادر والمراجع

 أولاً: الكتب:

ب ةندي  و امو، بلانفجن  ب سععمنني "د بسععو في جغربفيو ب سععمنن"، ب ت ذو بلأو ا، دب  ب متب    (2

 ما 2554ب ولنيو،  ي ين، 

ب م روك ب غرينني، ب ةجرة ب ذمسيو ةن ب م ينو ب ا ب ريف، ب ت ذو بلأو ا، ةنشو بت ب  جنو  (1

 ما 1000ثانفو،  ي ين، ب ذنةو   

عنلف ع ي، ب جغربفيو بلاقتصعنديو وب سعينسيو وب سمننيو وب جيو و يتيمن، ب مةسسو ب جنةذيو    (4

 ما 2595    بسنت وب نشر وب توزيذـ ب ت ذو بلأو ا، 

جودة حسعععععععنين جودةا فت ي ة مع  أ و عيعننعو، قوبعع  ب جغربفيعن ب ذعنةعو، ب ت ذو بلأو ا، دب           (3

 ما 2590ت، ب نةمو ب ذر يو،  يرو
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ةريم أحمع  ةصعععععععتفاا ع ع  ب  حمع  ع ع  ب رحمن، ع م بجتمعنع ب مجتمذنت ب ج ي ة، ب ت ذو        (5

 ما 1002بلأو ا، دب  ب مذرفو ب جنةذيو، ب انارة، 

 ثانياً: رسائل الماجستير وأطروحات الدكتوراه

ير  سن و ةنجستير اب ةجرة ب  بخ يو وب تنميو ب ريفيو في وبدي أ دن، ، صن   خ يلا ب صاو  (2

 ما 2595، ب   بسنت ب سمننيو، قسم بلآدبل، ك يو بلأ دنيوجنةذو ب ةنشو ة، 

 سعععععععن و  ب ةجرة ب  بخ يو في جمةو يو ةصعععععععر ب ذر يو،  ، حسعععععععين أنو  ع   ب رحمن ا خ يل (1

ب ذ وم ب  ينغيو ، قسعععععععم ب   بسعععععععنت ب ذ ين، ك يو ب جنةذو بلأ دنيوةنجسععععععتير اير ةنشعععععععو ة،  

 ما 2552، وب موب د ب ت يذيووب ز بعيو 

غأثير  ذض ب متغيربت ب سعععمننيو في ب ةجرة ب  بخ يو وب ذنظ ة في  ، عننيو ع   ب رحيما ينسعععين (4

وم ب ذ ، قسععم ب   بسعنت ب ذ ين ، ك يو ب جنةذو بلأ دنيو اير ةنشعو ة،  بلأ دن،  سعن و ةنجسعتير  

 ما 2551، ب  ينغيو وب ز بعيو وب موب د ب ت يذيو

   قع الإلكترونيةالموا ثالثاً:

http://webcache.googleusercontent.com- 
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 بناء نظام معلوماتي سياحي لإقليم فزان بليبيا باستخدام نظم المعلومات الجغرافية

mailto:ambarknajem@gmail.com
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 نمو اهرظبعض معلى شدة الاضاءة  البحر ومختلفة من مياه  مستوياتدراسة تأثيرالري ب
Triticum aestivumوانتاجية نبات القمح   
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Abstract: The current study was conducted in order to examine the effect of using 
different concentrations of sea water with three levels of natural light intensity on the 
growth and productivity of the wheat plant Triticum aestivum.  The optimum levels of 

salinity and light intensity were determined when the plant reached its highest rates of 
growth and productivity. Seven concentrations of irrigation water mixed with sea water 

were used at different rates (0%, 4%, 8%, 12%, 16%, 20%, 24%), and the levels of natural 
light intensity used were (100%, 50%, 25%). The results obtained for the growth 
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characteristics of the flowering stage showed that the highest rate of fresh and dry weight 
of the shoot system was at 50% of light intensity and 4%, of salinity. The fresh weight was 

24.825 grams whereas the dry weight was 5.210 grams, on the other hand weight decreased 
by increasing salinity at all levels of light intensity. The results of both growth and 
productivity characteristics of the mature stage and spike formation showed highest weight 

values of both straws and spikes with total weights of the vegetative group were low at 0% 
of salinity, and increased at 4% of salinity, and then it started to decrease with the increase 

in the salinity level. Also, it was at the lowest weight at 24% of salinity when combined 
with all levels of light intensity, but the highest values of weight were recorded at 50% of 
light intensity. The same applies to the average lengths of the shoots 

 Keywords: - wheat, salinity, sea water, light intensity, growth, productivity
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S.D.PLSD

2

شدة 

 الاضاءة

(L) 

 (S) % ماء البحر المستخدمة في الري تراكيز
)المكررات

R) 14% 10% 21% 21% 8% 4% 0% 

S7 S6 S5 S4 S3 S2 S1 

2
0

0
%

 

L
1

 

R1S7L1 R1S6L1 R1S5L1 R1S4L1 R1S3L1 R1S2 L1 R1S1L1 R1 

R2S7L1 R2S6L1 R2S5L1 R2S4L1 R2S3L1 R2S2L1 R2S1L1 R2 

R3S7L1 R3S6L1 R3S5L1 R3S4L1 R3S3L1 R3S2L1 R3S1L1 R3 

R4S7L1 R4S6L1 R4S5L1 R4S4L1 R4S3L1 R4S2L1 R4S1L1 R4 

0
0

%
 

L
2

 

R1S7L2 R1S6L2 R1S5L2 R1S4L2 R1S3L2 R1S2L2 R1S1L2 R1 

R2S7L2 R2S6L2 R2S5L2 R2S4L2 R2S3L2 R2S2L2 R2S1L2 R2 

R3S7L2 R3S6L2 R3S5L2 R3S4L2 R3S3L2 R3S2L2 R3S1L2 R3 

R4S7L2 R4S6L2 R4S5L2 R4S4L2 R4S3L2 R4S2L2 R4S1L2 R4 

1
0

%
 

L
3

 

R1S7L3 R1S6L3 R1S5L3 R1S4L3 R1S3L3 R1S2L3 R1S1L3 R1 

R2S7L3 R2S6L3 R2S5L3 R2S4L3 R2S3L3 R2S2L3 R2S1L3 R2 

R3S7L3 R3S6L3 R3S5L3 R3S4L3 R3S3L3 R3S2L3 R3S1L3 R3 

R4S7L3 R4S6L3 R4S5L3 R4S4L3 R4S3L3 R4S2L3 R4S1L3 R4 

 

1

111

111

1

111

111

311 

411200

511 
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1

1 1

4

1288800

2081510

0800

1081102080414

1

14881000

420844110

14

25170000

4021

21

4

 

ds/m
% 25 % 50 % 100 

10811A 208400 148410 118220 0 08020

10800A 288058 148810 278580 4 08445

18.88AB 248410 148020 278870 8 08118

18.45 AB 208581 108570 278421 21 08501

16.94 AB 218521 118118 208141 21 2810

14.06 B 208010 218700 248540 10 2801

13.54 B 208441 218171 208500 14 2870

13.69B 21.88A 17.07B
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00

18

0

ds/m%25 %50 %100 

4.22 A 18040 48717 08010 0 08020

4.18 A 08010 08120 48180 4 08445

4.10 A 08250 48870 48100 8 08118

3.10 A 18110 48720 08510 21 08501

3.59 AB 18020 48400 08808 21 2810

2.96 AB 18000 08400 08118 10 2801

2.27 B 28500 18550 28500 14 2870

2.522B 4.34A 3.89A 
 

LSD0

 
 

 
 

0

1
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0% 4% 8% 12% 16% 20% 24%

ص
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ل
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ج
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ط 

س
و
مت

نسبة خلط ماء البحر بماء الري

يوضح متوسط الوزن الجاف تحت تأثير معاملات الملوحة وشدة الإضاءة المستخدمة( 3)شكل 

100%

50%

25%
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1  

111 

6

27800000881710

 

08000

21818107.22514

 

4220211110

1104

108480004

484471014

6

ds/m
% 25 % 50 % 100 

16.286A 208577 258070 208008 0 08020

15.027AB 208010 108480 248140 4 08445

14.308ABC 58700 258081 208180 8 08118

12.655BCD 885841 278200 228851 21 08501

11.504CD 18840 218081 228010 21 2810

10.047DE 18420 248410 888800 10 2801

E7.225 48447 228100 08117 14 2870

8.674BC 17.030A 11.604 AC 
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LSD0

111

)7

08000

824872004800210

5

215

080000

72487074

4817014

108000200

42880810

14

0% 4% 8% 12% 16% 20% م 24%
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ج
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 ب
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لق
 ا
ن
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ط 

س
تو

م

نسبة خلط ماء البحر بماء الرى
متوسطات اوزان القش بعد الري بماء البحر( 4)  شكل 

100%

50%

25%
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218

2817 

7.

ds/m
% 25 % 50 % 100 

12.953 A 7.230 218010 258170 0 08020

14.707 A 08441 288041 108000 4 08445

13.087 A 48411 278808 218541 8 08118

12.117 AB 3.645 278750 248520 21 08501

10.929 AB 3.327 218101 218818 21 2810

8.457BC 2.410 208010 58100 10 2801

4.673C 1.838 18180 08000 14 2870

 48002B 248728A A24.199  

LSD0

0

5

10

15

20

25

0% 4% 8% 12% 16% 20% م 24%
را

ج
ال
 ب
بل

نا
س

ال
ن 

وز
ط 

س
تو

م

نسبة خلط ماء البحر بماء الرى

متوسطات اوزان السنابل بعد الري بماء البحر(  5)  شكل 

100%

50%

25%
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113

678

02874700

21871410

158171422885714

6

08881100418180

1014

15

 

8

ds/m
% 25 % 50 % 100 

29.276 21.207 31.733 34.778 0 08020

29.733 15.802 38.822 34.575 4 08445

27.273 14.197 37.44 30.182 8 08118

24.772 12.587 34.92 26.81 21 08501

22.578 10.172 33.214 24.348 21 2810

18.358 8.820 27.82 18.435 10 2801

11.897 6.285 18.28 11.127 14 2870

 12.724 31.747 25.750 
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في نهاية الموسم( سنابل + قش ) متوسطات الأوزان الكلية للمجموع الخضري ( 6) شكل 

100%

50%

25%
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9200

 

ds/m
% 25 % 50 % 100 

3.067B 18100 08100 08800 0 08020

3.767A 08200 08800 48400 4 08445

3.400AB 18000 08100 48000 8 08118

3.200AB 18000 08000 08100 21 08501

3.367AB 18500 08400 08800 21 2810

3.00BC 18400 08100 08400 10 2801

2.467C 1800 08100 18100 14 2870

 2.486 3.414 3.643

LSD0 

115

10)

0800

18825700
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0482710

188140

04801140

21

4110

728120200

040878010

14

10

 

ds/m
% 25 % 50 % 100 

68.24A 178147 118170 728120 0 0820

65.89AB 018881 708010 708480 4 4845

64.95ABC 048520 708811 158221 8 1818

63.28ABC 018500 708170 118100 21 5801

60.35BC 028440 178041 118080 21 2180

58.72CD 008010 178400 088721 10 2081

54.56D 408780 148027 008080 14 2780

 54.177B 68.197A 64.48A

LSD0 
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2

222702551

12581

01000

42585

02582

4

11020

.. African 

J. Biol. Sci., 6 (3):61-7

72580

20

82558

52514

202577

222551
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 في مدينة مسلاتة للتربة التنوع الفطري والكشف عن  الكيميائية  خصائص ال لبعض دراسة
 

12344 

1،2،34

5

 

Penicillium SPAsperigillius nigerAsperigillius sp

Risopus stoloniferAlternaria spMucor sp 

FAO, 2015).

2102

 Bacteria 

11
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2112

1.50990Hawks worth 

0991et al,.( Hawks worth

 (pH) 

2112(.
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95%08

 

 

  Mucor 

.

 O2 

 CO2 2112(.

                   

(Waksman, 1952; durrelandshields, 1960; Hudson, 1972; 
hawksworth,1991; hawksworth, 1995,and minter  et  al ,2001).        

Material and Methods

Samples Collection

1828
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PH

PHPH(pH meter, 

Model HI 98107) (Jackson 1958)

100-80°24

.

6

 :   X – X1 / X   

  X   X1  

  X – X1 / X  x 100 =   

: X X1

 X – X1 / X  x 100 = 

 

Dilution 

1992Barry

Isolation and Identification of fungi

Hawksworth , D.L ( 1991 )Hawksworth , D.L ( 2001 )Samson et al , ( 

1998 ) , for food – borne Fu: - 

   

. 
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.  .  .  

   . 

 Statical analysis

(JMPIN)

Results and Discussion 

PH

1 1pH 9.2

80

1828

P0.09

1PH

pH  

1189.4

1289.2

2187.3 

2287.2

3187.5 

3287.2 

189.4

289.9

189.4

289.1

180

289.0

189.6

289.6

189.6

289.9

189.9
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289.9

189.9

289.9

189.0

289.0

189.0

289.0

3189.0

3289.0

 

Deuteromycetes

Zygomycetes , Mucorsp Rhizopus stolonifer 

spPenicilliumAspergillus 

, Alternaria

59

 
1 Rhizopus stolonifer 



 

 ويــتربــلة الــمج

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1 

81

 

566 http://tarbawej.elmergib.edu.ly                                                                                                            

 

2 Alternaria sp

3 Aspergillus sp

4Mucor sp  5 Penicillium sp 

                          

2

Penicillium sppAsperigillius nigerAsperigillius 

spRisopus stoloniferAlternaria spMucor sp
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2

3

  
Penicillium 

SP 

Asperigillius 

niger 

Asperigillius 

sp 

Risopus 

stolonifer 

Alternaria 

sp 
Mucor sp 

1 10 + + + +++ + + 

1 20 + + + +++ + + 

2 10 + + + + +++ ++ 

2 20 + + + + +++ ++ 

3 10 + + + + + + 

3 20 + + + + + + 

1 10 + + + + + + 

220 + + + + + + 

 10 + + + + - - 

 20 + ++ + + - - 

 10 + + +++ + + - 

 20 + + +++ + + - 

18 -  + - - 

28  -  + - - 

18  -  + - - 

28 - + - - 

18  -  +  - 

28  - +  - 

18  -  + - - 

28  -  + - - 

18 -  + - - 

28  -  + - - 

18 -  + - - 

28  -  + - - 

318  -  +   - 

328  -  +   - 
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6

9099

 

25

1528

39

30

P0.001 

3

 

Beserri 99.5 

Anbay 99.4 

Farkuti 99.5 

Qalbdeek 96.7 

Chemlali 94.07 

Hammouri 96.7 

Keddaui 99.25 

Rasli 98.3 

Gargashi 98.4 

0198.2 

2198.0 

98.3 

97.9 
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6

9

0

 

97.5

98.0

98.5

الشعافيين القليل

)%(نسبة الرطوبة

)%(نسبة الرطوبة

97.5

98.0

98.5

سم10 سم20

)%(نسبة الرطوبة

)%(نسبة الرطوبة

90

95

100

)%(نسبة الرطوبة

)%(نسبة الرطوبة
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1828

49

25

4

18

411

4

 

Beserri 97.95 

Anbay 98.07 

Farkuti 97.85 

Qalbdeek 95.62 

Chemlali 93.07 

Hammouri 87.7 

Keddaui 79.2 
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Abstract: Garlic (Allium sativum) is among the oldest of all cultivated plants. It has 
been used as a medicinal agent for thousands of years. Garlic contains a variety of 

effective compounds, such as allicin, a sulfur-containing compound that exhibits 
hypoglycemic activities. Diabetes mellitus (DM) is the most common of the endocrine 
diseases. DM is a complex metabolic disorder resulting from either insulin 

insufficiency or insulin dysfunction. The current studies present the outstanding 
ability of garlic, to control diabetes by enhancing insulin release and insulin receptor 

signaling. The present study revealed that, garlic (Allium sativum) has significant 
effect on improvement of glycaemic status. 
Key words: Garlic, Allium sativum, Diabetes mellitus, Insulin. 

 
Introduction: 

Diabetes mellitus is a metabolic disorder of multiple etiologies, characterized by 
chronic hyperglycemia and long-term complications. The overall prevalence of 
diabetes mellitus in the global population is approximately 6%, of which 90% is type 

2 diabetes [1]. Diabetes mellitus, distinguished by hyperglycemia, is associated with 
disturbances in carbohydrate, protein and fat metabolism [2]. The principle laboratory 

findings of type 2 diabetes mellitus is hyperglycemia, either fasting blood glucose 
(FBG) level > 126 mg/dL or glycosylated hemoglobin (HbA1c) > 6.5%[1]. Type 2 
diabetes mellitus, characterized by peripheral insulin resistance, is a major lifestyle 

disorder of the 21st Century [3]. Characteristic symptoms are polydipsia, polyuria, 
blurring of vision, and weight loss; in its most severe form, symptoms are 

ketoacidosis, nonketotic hyperosmolar coma, and death [1]. Diabetes is a chronic 
disorder, which is caused by a lack of hormone insulin. Insulin is a hormone which 
acts as a key that opens the doors of the cells to allow glucose to enter. Insulin is 

produced from the β-cells of the pancreas in the body [4]. Insulin and glucagon 
regulate blood glucose level causing almost all carbohydrate. Glucose is consumed as 

fuel by almost every type of body cells. Diabetes mellitus is a condition in which the 
pancreas no longer produces enough insulin or when cells stop responding to the 
insulin that is produced, so that glucose in the blood cannot be absorbed into the cells 

of the body. The body will attempt to dilute the high level of glucose in the blood, a 
condition called hyperglycemia [4]. 

The World Health Organization Expert Committee on diabetes has recommended that 
traditional medicinal herbs can be further investigated for the treatment of diabetes 
[1]. A lot of research has shown that more than 400 herbal species have hypoglycemic 

activity, given that the medicinal plants are easily accessible and cheap and maybe 
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useful for the prevention and treatment of diabetes. Therefore, the attention of the 
researchers has increased to them [5]. 
Garlic belongs to botanical species allium and is recognized as allium sativum. It 

contains organosulphur compounds with activity against ailments like diabetes 
mellitus, cancer and cardiac disease. Garlic is known to possess several therapeutic 

benefits which are mainly due to its constituents-S-allylcysteine sulphoxide (SACS) 
and S-allyl cysteine (SAC)[6]. Several studies have been reported of regular and daily 
treatment of juices, aqueous extract, raw homogenate, ethanolic extract and 

methanolic extract of garlic on mice, albino rabbits, fructose fed rats, boiler chicks  
and streptozotosin (STZ) induced rats which showed significant anti-diabetic 

activity[7]. 
 

Chemical composition of Garlic: 

The major component of garlic is water (65%), and the bulk of the dry weight is 
composed of fructose containing glucides, followed by sulfur compounds [8]. Garlic 

contains at least 33 sulfur compounds, several enzymes and the minerals germanium, 
calcium, copper, iron, potassium, magnesium, selenium and zinc; vitamins A, B1 and 
C, fiber and water. It also contains 17 amino acids to be found in garlic: lysine, 

histidine, arginine, aspartic acid threonine, swine, glutamine, proline, glycine, alanine, 
cysteine, valine, methionine, isoleucine, leucine, tryptophan and phenylalanine [9].  

Garlic contains of high sulfur levels, including allicin, diallyl disulfide (DDS), and 
diallyl trisulfide (DTS), which is a volatile oil and S-allyl cysteine (SAC), a water 
soluble amino acid. Sulfur-containing compounds are responsible for the taste, aroma, 

and pharmacological properties of garlic. The majority of the sulfur-containing 
compounds in garlic are γ- glutamyl-S-allyl-L-cysteines and S-allyl-L-cysteine 

sulfoxides (aliin) which are the major compound of amino acids. All sulfoxides, 
exception for cycloalliin, are converted to thiosulfinates so that no thiosulfinates are 
found in the intact garlic. Continued γ-glutamyl-S-allyl-Lcysteines be subsequently 

converted to S-allyl-Lcysteines (SAC) through enzymatic transformation with γ-
Glutamyltranspeptidase when garlic extracted with a liquid solvent. The SAC, which 

is the main product of γ-Glutamyl-S-allyl-L-cysteines, is a detectable sulfur of amino 
acids in the blood, proven to be biologically active and bioavailable [10]. 
 

Review of Garlic on Type-2 diabetes mellitus: 

The study evaluates the hypoglycemic property of Garlic and the protective effects in 

Type-2 diabetes mellitus. 
Garlic has been found to be effective in lowering serum glucose levels in STZ-
induced as well as alloxan-induced diabetic rats and mice. Most of the studies showed 

that garlic can reduce blood glucose levels in diabetic mice, rats and rabbits [11]. 
Some animal studies support the effectiveness of garlic in reducing blood glucose in 

streptozotocin-induced, as well as alloxan-induced diabetes mellitus in mice and 
rabbits. 
The study was conducted to evaluate the hypoglycemic and hypolipidemic effects of 

ethanol extract of Allium sativum (EEAS) locally grown in Bangladesh. 
Administration of streptozotocin in mice significantly (P<0.001) increased the blood 

glucose levels compared to the normal group. The oral treatment of EEAS at a dose of 
200mg/kg resulted in a significant (P<0.01 to P<0.001) reduction in the blood glucose 
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level of streptozotocin-induced diabetic mice compared to diabetic control mice. At 
the end of 4 weeks, EEAS administration reduced the blood glucose level by 
approximately 54% compared to diabetic control mice. Body weight of mice was 

reduced significantly (P<0.001) after administration of streptozotocin compared to the 
normal mice. In diabetic mice, treatment of EEAS at the same dose significantly 

(P<0.05 to P<0.01) increased body weight compared to diabetic control mice. The 
findings of this study suggest that ethanol extract of garlic grown in Bangladesh 
possesses the capability of managing hyperglycemia and complications of diabetes in 

streptozotocin-induced diabetic mice [12]. 
The study investigated the hypoglycaemic, hypocholesterolaemic and 

hypotriglyceridaemic effects of garlic in streptozotocin (STZ)-induced diabetic rats. 
This study demonstrated changes in the serum glucose levels in STZ induced diabetic 
rats in response to 500 mg/kg garlic extract administration. It is clear from the data 

that the serum glucose levels of the control diabetic animals continued to increase 
during the 7 weeks of the experiment compared to the post-STZ injection level. In 

contrast, the garlic-treated diabetic rats showed significantly reduced serum glucose 
levels during the treatment period when compared to the control diabetic rats. At 
weeks 2, 5 and 7 of garlic extract treatment, the serum glucose levels of the garlic-

treated diabetic rats were reduced by 29%, 68% and 57%, respectively in comparison 
to control diabetic rats [13].  

The study conducted to compare the effects of daily administration of garlic and onion 
extracts on alloxan induced diabetic rat. Diabetes was induced in Female Wister rats 
weighing 150-200g by intraperitoneal injection of freshly prepared alloxan 

monohydrate (150 mg/kg body weight). Diabetes was confirmed after seven days in 
rats showing fasting blood glucose levels ≥ 200mg/dl. The diabetic rats were 

randomly allocated into three experimental groups which received garlic extract, 
onion extract or normal saline depending on the group. The extracts were 
administered orally for six weeks after which the animals were sacrificed and blood 

samples were collected for Biochemical analyses. The administration of garlic 
extracts to the diabetic rats significantly reduced serum glucose compared to the 

diabetic group that did not receive the same treatment, although these reductions were 
not enough to bring it down to the normal rats’ serum glucose levels [14]. 
The study was designed to compare the hypoglycemic activity of garlic (ethanol) 

extract in normal and diabetic rabbits. In group A of 12 rabbits, the influence of 
different doses (250, 300 and 350 mg/kg body weight) of garlic extract was evaluated, 

six of them were kept normal, while six were caused to be diabetic with alloxan (150 
mg/kg body weight). In another group B of 12 rabbits, the influence of various doses 
of metformin (250, 375 and 500 mg/kg body weight) was also assessed in the similar 

grouping of six normal and six diabetic rabbits. The maximum hypoglycemic 
response was observed with highest doses of garlic extract (350 mg/kg body weight) 

in normal rabbits 4 h after garlic extract administration, while in diabetic rabbits, 
blood glucose level (270.3 ± 0.8 mg/dl) was significantly (p < 0.05) lowered as 
compared to the control level (303.8 ± 1.8 mg/dl). This study concluded that in 

normal as well as diabetic rabbits, garlic extract produced hypoglycemia as well as 
hypolipidaemia like metformin, but the hypoglycemic effect was more pronounced 

with metformin, whereas garlic extract was more effective in causing hypolipidaemia 
as compared to metformin [15]. 
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The study was evaluated to the hypoglycemic properties of the ethanolic extract of the 
bulbs of Allium sativum were evaluated in normoglycemic rats in order to scientific 
validate its traditional therapeutic use with the doses of 500 mg/kg body weight. The 

ethanolic extract of A. sativum bulbs reduced the blood glucose level by 49 % after 
two weeks treatment of albino rats respectively. Oral administration of the ethanolic 

extract of A. sativum bulbs at dosed equivalent to 100, 250 and 500 mg/kg body 
weight produced significant (P<0.10) hypoglycemic effects in normal fasted animals 
after 7 days and 14 days respectively. The dose of extract reduced the blood 

concentration of the fasted normal rats from an initial mean value of 288.24 ± 7.48 at 
0 day reduced blood glucose level 141.32 ± 10.61 at the end of 14 days. It is worthy to 

mention that animals treated with glibenclamide (500 μg/kg) showed a significant 
reduced in the blood glucose level. These results indicate that garlic extract possesses 
a beneficial potential in reducing blood sugar in diabetic rats [4]. 

The study was designed to investigate the effect of raw garlic on fructose induced 
insulin resistance, associated metabolic syndrome and oxidative stress in diabetic rats. 

Male Sprague Dawley rats weighing 200-250 gm body weight were divided into 3 
groups (n = 7 per group) and fed diet containing 65% cornstarch (Control group) and 
65% fructose (Diabetic group) for 8 weeks. The third group (Dia+Garl group) was fed 

both 65% fructose and raw garlic homogenate (250 mg/kg/day) for 8 weeks. Whole 
garlic cloves were homogenized with water to make a fresh paste each day. At the end 

of 8 weeks, serum glucose, insulin, triglyceride and uric acid levels, as well as insulin 
resistance, as measured by glucose tolerance test, were significantly (p < 0.01) 
increased in fructose fed rats (Diabetic group) when compared to the cornstarch fed 

(Control) rats. Administration of raw garlic to fructose fed rats (Dia+Garl group) 
significantly (p < 0.05) reduced serum glucose, insulin, triglyceride and uric acid 

levels, as well as insulin resistance when compared with fructose fed rats. The study 
demonstrates that raw garlic homogenate is effective in improving insulin sensitivity 
while attenuating metabolic syndrome and oxidative stress in fructose-fed rats [3]. 

The study evaluates the anti-diabetic effects of in alloxan induced diabetic male 
rabbits, compared to normal control and diabetic control male rabbits. The blood 

samples were collected every third day and anti-diabetic effects of garlic were 
observed every time. The serum cholesterol level and body weight were also studied. 
With an aqueous extract of garlic (1% solution/Kg) body weight for 30 days 

significantly lowered serum glucose level (38.88%) and serum cholesterol level 
(57%). The results indicate that garlic possesses a beneficial anti-hyperglycaemic 

effect in alloxan- induced rabbits [16]. 
The study evaluated to the effects of ethanolic extracts of Gongronema latifolium, 
Aloe perryi, Viscum album (leaves) and Allium sativum (bulb) for their hypoglycemic 

properties and were investigated for phytochemical / biochemical constituents. 
Hypoglycemia was induced in rats by a single dose (140 mg/kg) of intra-peritoneal 

injection of alloxan monohydrate in citrate buffer (pH 4.5). Suspensions of the 
ethanolic extracts were administered by intraperitoneal injection at doses of 2 mg/kg 
every 16 h for 54 h. Collection of blood samples for estimation of fasting blood 

glucose (FBG) was carried out at regular time intervals of 0, 16, 32, 48 and 54 h, 
using the glucose oxidase method. The four plant extracts used in the present study 

exhibited approximately the same capacity to act as hypoglycemic agents in the 
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treated rats and correlate with the therapeutic capacity of the standard drug, 
glimepiride [17]. 
The study investigated the hypoglycemic and hypolipidaemic effects of garlic in 

sucrose fed rabbits. Aqueous homogenate of garlic (10 ml/kg/day) administered orally 
to sucrose fed rabbits (10 g/kg/day in water for two months) significantly increased 

hepatic glycogen and free amino acid content, decreased fasting blood glucose, and 
triglyceride levels in serum in comparison to sucrose controls[18]. 
The study was conducted to evaluate oral administration of garlic extract for 14 days 

on the level of serum glucose, total cholesterol, triglycerides, urea and uric acid, in 
normal and streptozotocin-induced diabetic mice. The result of the study showed 

significant decrease (p<0.05) in serum glucose, total cholesterol, triglycerides, urea, 
uric acid, aspartate amino transferase and alanine amino transferase levels, while 
increased serum insulin in diabetic mice, but not in normal mice. From a comparison 

study made between the action of garlic extract and glibenclamide, it was shown that 
the antidiabetic effect of the garlic was more effective than the glibenclamide[19]. 

During many studies which have been done in the field of the anti-diabetic properties 
of garlic and its compounds, most of them have confirmed the garlic’s anti-diabetic 
properties [20]. 

 

Mechanism of action of garlic in Type-2 diabetes mellitus: 

The probable mechanism underlying garlic’s hypoglycemic effects is increased 
insulin secretion and sensitivity [1]. This effect of garlic has been reported for both 
alloxan and streptozotocin- induced diabetic rats, this ability to reduce serum glucose 

level is associated with the presence of S-allyl cysteine sulphoxide, a sulphur-
containing amino acid which has been shown to possess the potential to reduce the 

blood glucose in rats almost to the same level as insulin. These active constituents of 
garlic extract are believed to act as hypoglycaemic agent by increasing either the 
pancreatic secretion of insulin from the beta cell or its release from bound insulin, 

interferes with intestinal glucose absorption and peripheral glucose utilization and 
lastly by stimulating the few surviving β-cells to produce insulin or regenerates β-cells 

of the islets, since β-cells have been shown to have a potential for regeneration [14]. 
Allicin, a sulfur-containing compound is responsible for its pungent odour and it has 
been shown to have significant hypoglycaemic activity. This effect is thought to be 

due to increased hepatic metabolism, increased insulin release from pancreatic beta 
cells and/or insulin sparing effect [21]. It is not clear how garlic actually works in 

alleviating hyperglycaemia. The hypoglycaemic action of garlic could possibly be due 
to an increase in pancreatic secretion of insulin from β-cells, release of bound insulin 
or enhancement of insulin sensitivity. It has been previously suggested that garlic 

(allicin) can enhance serum insulin by effectively combining with compounds like 
cysteine, which would spare insulin from SH group reactions which are a common 

cause of insulin inactivation [22]. 
 
Conclusion: 

The above studies confirm that garlic possesses potent hypoglycemic properties in 
diabetic mice and rabbits; therefore, we believe garlic to be a significant therapeutic 

tool for attenuating and inhibiting diabetic complications. However, further 
investigations are required to confirm the specific mechanisms to identify the active 
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ingredients of garlic and to test its efficacy in improving and prolonging a patient’s 
life. 
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Abstract: In this study different weed integrated management (soil surface tillage; 

grazing 10 days before weeds flowering , grazing 10 days after weeds flowering, crop 
stubble burning and without management (control)for comparing their efficiency to 
reduce weed species densities under sequential barley cropping. Among the integrated 

managements grazing either before or after flowering of weeds gave promising results for 
decline grass weed seedlings density. This management element followed by crop stubble 

burning for decrease the densities of broad leaved weed seedling. These integrated weed 
managements record significant (p<0.01) affected of weed species densities. 
Keywords: weeds and integrated managements. 

 
Introduction 

Weed control is an important element of agriculture production in organic farming 
system. One of the main factors that reduce crop yields in the presence of weeds. It is 
therefore very important to select an appropriate and effective weed control method 

(Adamczewski and praczyk, 1999). Options for weed control in crops include weed 
management by the use of tillage and cultural practices, rotations with pastures or 

alternative crops and grazing. There are many different options in each of these 
categories and for each of these options there is the question of optimal timing (martin 
and panel. 1990) farm animals can have considerable effects on weed populations, 

particularly if they graze selectively. Although farm animals may graze paddocks heavily, 
they will leave some species of weeds, causing them to increase in abundance ( panettaet 

al.1993). Goats are often recommended for control woody weeds and thistles in farmers, 
however goats may cause damage by also eating the more palatable species and by 
trampling (wood.1987). The effect of grazing animals on aweed populations is likely to 

be a function of both the timing of the grazing relative to the lifecycleof the weed and the 
intensity of the grazing (sharkyetal.1964). 

To a weed - crop management constitutesa variety of forms of habitat modification, 
which will affect the life history of a weed species and changes in weed communities as 
influenced by different agricultural management factors (Howard et al .1991). Once seeds 

of weed species desposited on the ground, machinery use to tillage the soil can move 
them. The same will be true for rhizomes and other weed fragments capable of 

regeneration. Some seeds remain on the parent for a considerable time, leaving them open 
predation/removal by animals and tillage and long distance dispersal by wind, others, 
such as many grass weed seeds, may dehisce very soon after maturity and fall straight to 

the ground (Oliveri et al. 1983). If tillage does not occur or is delayed, many weed seeds 
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remain on the soil surface and germinate in favorable conditions (loyn and French. 1991). 
Once weed seeds reach the soil surface in some situations fire cause considerable seed 

mortality (Wilson and cussans. 1975). Fire may an important natural component of some 
ecosystems, such as arid region. Weed population in these systems may, sporadically loss 

many seeds due to burning. Crop straw and stubble have burnt leading 
 to burn some weed seeds on the soil surface, and perhaps stimulate others to germinate 
through breakage of dormancy (Moss. 1980).Many annual weeds , adapted to 

Mediterranean climates , only have short period of innate dormancy , often just enough to 
enable them to avoid germination until reliable autmn rains and lower temperatures set in  

,(Groves . 1986 ) . If the seeds are close to the soil surface, they will have a high 
probability of successful germination (Froud - william et al .1984). As a result, the 
species could be successfully controlled by tillage which burying all seeds to adepth from 

which could not emerge ether by tillage or burning (Cousens and Moss 1990). 
Objective of this study is to evaluate some integrated practices to control weeds 

population or density. 
Material and methods: 

Weed integrated management practices can therefore be viewed as an aiming either to 

reduce weed densities to an acceptable level or to eradicate. weed species locally from the 
cropping environment. 

Field experiment are conducted in Elwaseeta region at ElJabal Alakhdaar to evaluate 
some integrated management practices to reduce weed densities during the growing 
season 2018_2019. Weeds infestation in the fields surveyed and summarized in the 

(table1). 
 

Table (1): weed species infested the field under the study. 

Weed specie Scientific name 

Grasses 

Bromus rubens. Roth 
Aegliopskotschyi . Boiss 
Lolium temulentum . L 

Hordeum leporinum . Link 

Broad Leaved 

Melilotus Indica. L 
medicage polymorpha . L 

Silybum marianum . Hoth 
Carthmuslanatus.L 

Brassica tournefortii. Gouan 
malva parviflore . L 

Urtica ureus . L 

Astragalus boeticus . L 
Tetragonolobus purpureus . Moench 

 

The practices  of integrated management include (soil surface tillage by chisel plow; 
grazing by both sheeps and goats either 10 days before  weeds flowering or 10 days after 
weeds flowering; barley crop stubble burning ; comparing with control). The grazing are 

for three days. 
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Statistical design and analysis: 

Using on - farm trails in farming systems research (FSR). The basic of FSR are to 

determine the problems facing the small farmer and to develop technologies for 
improving the return to small farmers (sands. 1986). It depends on feed back both from 

farmers to identify problems and no station research to develop possible solutions 
(collison.1987). Thus the on - farm FSR trail essentially involves only two treatments 
(weed species: grasses and broad leaved weeds); farmerspractice (f) and improved 

practice (N). use two large plot (20 X 50) 1000m2 for each plot for each integrated 
management with one without management as control for comparing that mean 4 

practicesX 2 =8 plot with an area 1000m2 for each one separated by 10 meter apart the 
previous crop are barley along three years sequentiallywithout weeds control .The tillage 
practice was during the 18th of November; crop stubble burning was after harvesting the 

crop at the end of may. Using 60 animals of 30 sheep's and 30 goats divided into two 
groups 30 for grazing the weeds 10 days before flowering plot and 30 for grazing the 

weeds 10 days after flowering plots along three days for both grazing the field or plots 
left without and practice except the under study. Fix 5 places in each plot with an area 
1m2 for each point to count the weed seedling after practices application the influence of 

practices were analyses by analysis of variance procedure as used by sands (1986) and 
collison (1987) with helpful of SAS (1998) and if there are significant difference, the 

means compared by least significance difference, (Lsd) at 5 of probability (p<0.05). 
 
Results and discussion: 

The effect of the elements of weeds management of the study of weed species was highly 
significant at 1 % level of significant because dominancy of grasses 81.75 seedlings m2 

comparing to broad leaved weeds 58.75 seedling m-2 (table2) . Similar trend, weeds 
management showed a significant differences between the elements of the management 
(p<0.01). The control exhibited the greatest seedlings per m2 78.25 comparing to surface 

tillage 35, 75, 6.75 seedling grazing before flowering, however, 6.25 seedling m-2because 
grazing after flowering and 13 seedling m2 by crop stubble burning (table 2). Similar 

findings reported by (curran and macnaeidhe. 1986). Effect of tillage may be leader to 
buried the weed seeds where by reduce seedlings emergence as reported by (cousens and 
moss. 1990); (froud-williams et al. 1984). The sheep and goat grazing either before or 

after weeds flowering leader to reduce counts of seedling per m2 because reduce the 
seeds produce by plant when lost the flowering buds by grazing. These findings were in 

line with those reported sharkey et al. 1964; (panetta et al. 1993) and wood (1987). 
During the growth of crop and as a direct result of harvesting will kill many weed seeds 
depending to situation or conditions of burning or be leader to stimulate some to 

germinate that mean poorer weed control. This finding is supported by moss (1979; 
1987). 
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Table (2).The count of weeds Seedlings result from weeds management practices and 
their inter actions. 

 

The interaction of management contents X weed species was significant difference. 
(p<0.01>). 

The least count 1, 3.5 seedlings per m2 were from interaction of grazing grass weeds after 
flowering and burning the crop subbles regarding to the broad leaf weeds, respectively. 
Comparing to the control 44.00 and 34.25 seedling of grass and broad leaf weeds, 

respectively very (table 1). During this study time there an able observe the decline of 
weed species from unaffected from control> to tillage of soil surface< grazing before 

flowering< grazing after flowering in weed grass species and from control< soil surface 
tillage <grazing before or after flowering <crop stubble burning the might be to palatable 
for grazing likeLolium sp; phalaris minor, Avena fatua or due to contents of woody parts 

such as in Brassica tournifertti and Malvaparviflora. This finding is in accordance with 
chancellor (1986) who study the change of weeds in the fields for 20 years in uk. 

 

Conclusion 

It is concluded that grazing the fields by sheep's and goats were the best integrated 

management practices either before or after flowering time, to decline grass weeds 
density per m2.Therfore grazing can be successfully control the grass weeds meanwhile 

crop stubble burning was the best practice to reduce broad leaved weeds density in the 
next when soil cultivation was avoided. 
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Abstract 

Background: Mellitus Diabetes mellitus (DM) is a series of a metabolic disorder 

associated with high glucose level due to either defect in insulin secretion, insulin action 

or both, the problem of diabetes mellitus is increasing at world level. It is common for 

both gender i.e male and female. The main factors responsible for this worldwide 

problem are genetic disorder, behavioral and environmental risk factors.  

Material and method:  this study was carried out during the period from May 2020 

To November of 2020, Target patient for this study around 75 cases with type 1 and 

type 2 diabetes mellitus.  Result The available literature has shown that heredity, 

unhealthy feeding and stresses   all are main causes of diabetes were the 50% of diabetes 

caused by unhealthy feeding ,20%of diabetes caused by stress and 30% of diabetes 

recorded by genetic,  Conclusion Based on findings the researcher  concluded  that 

weight gain, obesity, and genetic  may cause diabetes mellitus among the masses.  

Keywords: Diabètes  Mellites, Causes and Masses  

1.1. Introduction 

1.1.1. Background 

Diabetes has become a major global public health problem. The reasons For the 

fast expansion of this pandemic is partly to be found in urbanization and a general 

acceptance of so called ,,Western  life Style, ,Due to aging, accelerated  population  

growth, urbanization  and  high Prevalence of obesity and an  inactive lifestyle, the 

number of people with diabetes  is  increasing  globally  at  a  rapid  speed.  The 

prevalence of diabetes worldwide was estimated at 4% in 1995 and is expected to rise 

to 5.4% by the year 2025(Amos AF ' McCarty DJ and Zimmet P 1997). 

According to WHO  estimates in 2000 the burden  of  diabetes is  massive   

globally  with  20-35%  of  the diabetes patients  suffering  from  neuropathy, 30-45%  

with  retinopathy,  10-20%with nephropathy, and  from  10 to 25% having 

cardiovascular disease(Cook AR 1901). 

Thus, the  effect  of  diabetes  on   mortality  and  morbidity,  its  rapidly Growing   

prevalence,  and   the  high  economic  and  human  cost  give emphasis on diabetes as 

a major global public health problem (Sobngwi E ' Mauvais-Jarvis F 2001). 

One   of the biggest] challenges for health care   providers   today is addressing 

the continued needs and demands of individuals with chronic illnesses like diabetes. 

The importance of regular follow-up of diabetic patients with the health care provider 

mailto:elguttsam@Gmail.Com
mailto:lys244455@gmail.com
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is of great significance in averting any long term complications. Studies have reported 

that strict metabolic control can delay or prevent the progression of complications 

associated with diabetes. The needs of diabetic patients are not only limited to adequate   

glycemic   control   but   also   correspond with preventing complications; disability 

limitation and rehabilitation. Some of the Indian studies revealed very poor adherence 

to treatment regimens due to poor attitude towards the disease and poor health literacy 

among the general Public. The introduction of home blood glucose monitors and wide 

spread use of glycol slated hemoglobin as an indicator of metabolic control has 

contributed  to  self-car  in diabetes and thus shifted  more responsibility to the patient 

.In a study done in Scotland, it was suggested that the role of the  health  professional   

is  crucial  to patients understanding of their blood glucose fluctuations with an  

appropriate self-care action(Amos AF ' McCarty DJ and Zimmet P 1997). 

1.1.2. Diabetes mellitus in Africa 

In Africa, at the start of the past century, DM was seen as a rare medical 

condition. Albert Cook, a medical missionary, in stated in 1901 that diabetes is rather 

uncommon and very fatal (Cook AR 1901). 

The prevalence of DM in Africa is following the international trends. 

Literature review 

High prevalence and incidence of the disease are expected (king H, AubertR.E and 

Herman WH 1998).in parallel to the decrease in fertility and infectious diseases the 

increase in non-communicable diseases, life expectancy and changes in lifestyle 

(Sobngwi E ' Mauvais-Jarvis F 2001). 

The majority of people in Africa with diabetes is between 45 and 64 year of age. 

African patients are to 70-90% composed by type 2 diabetes and25% type 1 diabetes1 

(Papoz L. 1998)(5).(Elbagir MN. 1998). 

The prevalence of type 2 DM in the adult population ranges from  0%  in Togo 

to 10.4% in Northern Sudan, and the Prevalence of type 1 DM in all ages  ranges  from  

0.3/1000  in  Nigeria  to0,95/1000  in Sudan (Motala AA. Omar MA and Pirie FJ. 

2003). 

DM in Africa is more often taking a severe course and   a shows  high  rates of 

acute and chronic  complications  and a poor outcome(diabetes international 

federation.2012).Although  these  fields  of  diabetes  suffer  from  paucity of 

information,  it  has been shown  in a  study  by  Cameroon  that  50% of diabetes care 

is paid by the patients, 44% by the family, 2% by the employer,2% charities and others, 

and  2%  by the government(Mbanya JC andMbanya D. 2003). 

1.1.3. Diabetes mellitus in Libya 

Libya is one of the 20 countries of the International Diabetes Federation (IDF), 

Middle East North Africa (M---ENA) region. More than371million people have 

diabetes in the world and more than 34.2 million people in the MENA Region; by 2030 

this will rise to 120.9 million. There were 343.150 cases of diabetes in Libya in 

2012(Mbanya JC and Mbanya D. 2003). 
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1.1.4. Causes of the Diabetes Mellitus  

1.1.4.1. Genetic causes of diabetes mellitus 

Most researchers agreed that heredity plays a large role in the causation of 

diabetes mellitus and Numerous reports have Shown that the strongest indication of a 

person's risk of developing type 2 diabetes mellitus is whether their family members 

have had this disease in the past .and In spite of this, the exact status of Inheriting the 

disease has not yet been fully determined, mainly due to incompatibility of the genotype 

and phenotype of diabetes mellitus(Watson EM, Thompson MW. 1951).(Steinberg, 

A. G. 1955). 

1.1.4.2. Unhealthy feeding causes of diabetes mellitus 

A number of factors influence glycemic response to food, including the amount 

of carbohydrate type of sugar nature of the starch cooking and food processing and food 

structure as well as other food components (fat and natural substances that slow 

digestion).Fasting and pre-prandial glucose concentrations the severity of glucose 

intolerance and the second meal or lent effect are other factors affecting the glycemic 

response to food (Marion J. Franz, RD, John P 2002). 

1.1.4.3. Effect of stress on diabetes mellitus 

 Research indicates that there may be a link between the stresses of life and the 

emergence of diabetes and stress can be a major barrier to effective glucose control as 

stress hormones in your body directly affect glucose levels, as stress actually does not 

cause diabetes but rather accelerates its appearance (medically reviewed by Debra 

Sullivan PhD MSN CNE COL   on April 29-2016). 

1.1.4.4. Other causes of diabetes mellitus 

There are other causes that increase the risk of developing diabetes. The most 

important of these reasons are autoimmune, inflammation of beta cells, Toxins and drug 

, bacteria and viruses , endocrine disorders(Franz, M.J' Bantle, J. 2002). 

1.2. Aim of the study 

This study aimed to evaluate the causes of diabetes mellitus among patient in 

the Alkhomus area. 

1.3. Objectives 

1.3.1. General objective 

-To evaluate the causes of the apparitional among patient of the diabetes mellitus. 

1.3.2Specific objectives 

-To evaluate the genetic causes   of the diabetes mellitus   patients. 

-To evaluate the Unhealthy feeding causes of the   diabetes mellitus patients. 

-To evaluate the stress causes of the   diabetes mellitus patients. 

2.1literature review 

2.1.1Diabetes mellitus 

It is a group of diseases that affect and affect the way the body uses blood 

glucose, which is a chronic condition of increasing the level of glucose in the blood. 
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This may result from many genetic or environmental factors that often interfere with 

each other (Al-Majd, 2007). 

2.1.2. Physiology of diabetes 

Sugar in the body is of particular importance, as it is considered an 

important source of energy and heat generation in the body, which makes it 

able to do all vital work and nutrition of brain cells and muscles, but if the 

amount of sugar in the blood exceeds the normal rate, the person becomes 

infected with what is known as diabetes, and there is a close relationship 

between this disease The pancreas gland is located behind and below the 

stomach, where this gland has many cells known as islands that do not draw 

Hans, which are carried out by them and store and secrete insulin, which is 

one of the hormones important in the regulation of blood sugar and any 

defect in it will be used at the level of blood sugar(Al-Hamid, 2007 ) 

The normal blood sugar level ranges between "80-120 mg%", and 

insulin deficiency or lack leads to high blood glucose levels When blood 

glucose rises more than 180 mg% blood glucose appears in the urine and the 

person becomes diabetic, and when the blood sugar level is less than 50 mg% 

The patient may be exposed to what is known as hypoglycemia. 

Most of the diabetes manifestations are due to one of the main effects 

of insulin deficiency Decreased use of glucose in the cells of the body, which 

generates an increase in blood glucose to a rate of up to 1200-300dl / Mg. 

Penetration of body tissue proteins (Amjad, 2007). 

2.1.3. Classification 

2.1.3.1. Type 1 Diabetes Miletus  

(IDDMInsulin Depended Diabetes Miletus)  

Type 1 diabetes mellitus is characterized by loss of the insulin-producing beta 

cells of the pancreatic islets, leading to insulin deficiency. This type can be further 

classified as immune-mediated or idiopathic. The majority of type 1 diabetes is of the 

immune-mediated nature, in which a T cell-mediated autoimmune attack leads to the 

loss of beta cells and thus insulin It causes approximately 10% of diabetes mellitus 

cases in North America and Europe. Most affected people are otherwise healthy and of 

a healthy weight when onset occurs. Sensitivity and responsiveness to insulin are 

usually normal, especially in the early stages. Type 1 diabetes can affect children or 

adults, but was traditionally termed "juvenile diabetes" because a majority of these 

diabetes cases were in children. (Hossam A. Shouip on 02 January 2015). 

Brittle diabetes, also known as unstable diabetes or labile diabetes, is a term that 

was traditionally used to describe the dramatic and recurrent swings in glucose levels, 

often occurring for no apparent reason in insulin-dependent diabetes. This term, 

however, has no biologic basis and should not be used. Still, type 1 diabetes can be 

accompanied by irregular and unpredictable high blood sugar levels, frequently with 

ketosis, and sometimes with serious low blood sugar levels. Other complications 

https://en.wikipedia.org/wiki/Beta_cell
https://en.wikipedia.org/wiki/Beta_cell
https://en.wikipedia.org/wiki/Pancreatic_islets
https://en.wikipedia.org/wiki/T_cell
https://en.wikipedia.org/wiki/Autoimmunity
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Insulin
https://en.wikipedia.org/wiki/Hyperglycemia
https://en.wikipedia.org/wiki/Ketosis
https://en.wikipedia.org/wiki/Hypoglycemia
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include an impaired counter-regulatory response to low blood sugar, infection, gastro 

paresis (which leads to erratic absorption of dietary carbohydrates), and 

endocrineopathies (Addison's disease). These phenomena are believed to occur no more 

frequently than in 1% to 2% of persons with type 1 diabetes. 

Type 1 diabetes is partly inherited, with multiple genes, including certain HLA 

genotypes, known to influence the risk of diabetes. In genetically susceptible people, 

the onset of diabetes can be triggered by one or more environmental factors, such as a 

viral infection or diet. Several viruses have been implicated, but to date there is no 

stringent evidence to support this hypothesis in humans. Among dietary factors, data 

suggest that   

gliadin (a protein present in gluten) may play a role in the development of type 1 

diabetes, but the mechanism is not fully understood.(Hossam A. Shouip on 02 

January 2015). 

2.1.3.2 .Type 2 Diabetes Miletus 

(NIDD None Insulin Depended Diabetes Miletus) 

Type 2 diabetes mellitus is characterized by insulin resistance, which may be 

combined with relatively reduced insulin secretion. The defective responsiveness of 

body tissues to insulin is believed to involve the insulin receptor. However, the specific 

defects are not known. Diabetes mellitus cases due to a known defect are classified 

separately. Type 2 diabetes is the most common type. In the early stage of type 2, the 

predominant abnormality is reduced insulin sensitivity. At this stage, hyperglycemia 

can be reversed by a variety of measures and medications that improve insulin 

sensitivity or reduce glucose production by the liver. Type 2 diabetes is due primarily 

to lifestyle factors and genetics. A number of lifestyle factors are known to be important 

to the development of type 2 diabetes, including obesity (defined by a body mass index 

of greater than thirty), lack of physical activity, poor diet, stress, and urbanization. 

Excess body fat is associated 

with 30% of cases in those of Chinese and Japanese descent, 60-80% of cases in those 

of European and African descent, and 100% of Pima Indians and Pacific Islanders. 

Those who are not obese often have a high waist–hip ratio. 

Literature review 

Dietary factors also influence the risk of developing type 2 diabetes. 

Consumption of sugar-sweetened drinks in excess is associated with an increased 

risk.The type of fats in the diet is also important, with saturated fats and trans fatty acids 

increasing the risk and polyunsaturated and monounsaturated fat decreasing the risk 

.Eating lots of white rice appears to also play a role in increasing risk A lack of exercise 

is believed to cause 7 of cases.(Hossam A. Shouip on 02 January 2015). 

2.1.4 Symptoms of diabetes  

Severe thirst (Polydipsia) and drinking lots of water, especially iced water. 

Thirst is caused by the osmotic effect. As the large increase in the level of sugar in the 

blood (above the kidney limit of sugar) is produced by the kidneys, but this needs water 

https://en.wikipedia.org/wiki/Gastroparesis
https://en.wikipedia.org/wiki/Gastroparesis
https://en.wikipedia.org/wiki/Addison%27s_disease
https://en.wikipedia.org/wiki/Human_leukocyte_antigen
https://en.wikipedia.org/wiki/Human_leukocyte_antigen
https://en.wikipedia.org/wiki/Gliadin
https://en.wikipedia.org/wiki/Gluten
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to carry it, and therefore this leads to a great loss of fluids from the body that must be 

replaced by the water present in the cells of the body. This in turn leads to dehydration. 

Increased appetite for food (polyphagia), especially sweets and sugars. 

In the first type of sugar, a decrease in body weight can occur without a clear cause 

despite natural eating or even increased eating in a person, due to the secretion of the 

glucagon (anti-insulin), which is also excreted from the pancreas. This hormone breaks 

down proteins and fats and turns them into sugar, which causes weight loss. Weight 

loss is also due.(Al-Hamid, 2007, Muhammad, 2007). 

The first type of sugar can be accompanied by a feeling of laziness, weakness, 

lethargy, and the inability to tolerate the muscular effort. Here, care must be taken to 

do medical analyzes instead of looking for a   stimulant drug or vitamins that the patient 

thinks are fortified, and in fact it delays the date of his discovery of the truth of the 

disease that he is already complaining about. Blurred vision, dizziness, or head ache 

Diabetic ketoacidosis may be the first indication of diabetes, especially in young people 

with type 1 diabetes. Keto-diabetic coma is caused by the breakdown of fat cells and 

the production of compounds called ketogenic compounds. Ketones supply cells with 

some energy, but they make ketoacidosis, and without therapeutic intervention, diabetic 

ketoacidosis can lead to diabetic coma and death, which may sometimes occur within 

limited hours. Because of the production of some insulin in infected people Increased 

susceptibility to microbial infections, as sugar is a substance that helps the growth of 

germs, so infections are frequent in wet areas of the body such as the genitals (especially 

in women), the skin. It also helps reduce the body's resistance to germs in other 

locations of the body. 

 Delayed wound healing and trauma when they occur (foot ulcers) 

 Anxiety, psychological disturbance, unwillingness to work ... insomnia. And 

irregular bowel movements. (Al-Hamid, 2007, Muhammad, 2007). 

3.1 Materials and Methods 

3.1.1. Study approach 

Observation research approach. 

3.1.2. Study design 

Descriptive study 

3.1.3. Study area 

This study was carried in alkhomus diabetes center 

3.1.4. Study duration 

This study was carried out during the period from May 2020 To November of 

2020  

3.1.5. Target population and sample size  

Target patient for this study around 75 cases with type 1 and type 2 diabetes 

mellitus. Were recording the 40 of cases male and 35 are female  

3.1.6. Inclusion criteria 

For this study the diagnosis causes of diabetes mellitus with type 1 and type 2. 
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3.1.7. Exclusion criteria  

For the test of non-diabetic individuals. 

3.1.5 Ethical consideration 

- Permission of this study was obtained from local authorities in the area of the 

study in Alkhomus city. 

- The objective of the study was explained to all individual in this study. 

- Written consent was obtained from all participants in this study. 

3.1.6. Data collection and analysis 

Results and Discussion 

After studying the previous research studies it was found out by the researcher that 

genetic, stress and weight gain and obesity are the main causes of diabetes mellitus. 

Such emerging concept was supported by [3] by indicating that the main causes of 

diabetes mellitus are genetic, weight gain and obesity.   Hypertension and stress are 

often causes of the diabetes.   The present review study shows on 75 case of   diabetes 

mellitus  were the results recording  that the unhealthy feeding is a main causes of DM 

(50)%,stress (20)%,genetic (50)% .It is indicated by the study conducted by [. Mokdad 

AH 2001] that Obesity and diabetes are major causes of morbidity and mortality in the 

United States. Obesity and weight gain, both are associated with an increased risk of 

diabetes among the people. The impairment of pancreatic β cell function notably shows 

progression over time in type 2 diabetes. Although aging, obesity, insufficient energy 

consumption, alcohol drinking, smoking, etc are independent risk factors of the 

pathogenesis of type 2 diabetes mellitus. Over eating, Smoking, increase in alcohol 

intake, disorders of nervous and endocrine systems, increase in cortisol, abnormality in 

sex hormone secretion, lowered energy consumption due to a lack of exercise and 

Genetic factors such as aging can cause diabetes mellitus(DM) [. Kaku K 2010]. 

According to [Ozougwu 2013] Factors such as aging, obesity, insufficient consumption 

of energy, smoking and alcohol drinking etc play important role in pathogenesis of type 

I or II diabetes mellitus. 

 
Figure: distribution of the causes of diabetes mellitus according to the genetic, stress 

and unhealthy feeding    
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Conclusion 

Based on findings the researcher arrived at the conclusion that diabetes is a serious 

problem having a very great effect on the overall functioning of the body parts. It was 

also concluded by the researcher that weight gain, obesity, and genetic may cause 

diabetes mellitus among the masses.   

Recommendations  

Based on finding and conclusion the researcher recommended that  

- People may be made aware about the causes and complication of diabetes mellitus  

- People may be motivated toward daily exercise for controlling weight gain.  
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Abstract 

The main aim of this paper is to generalize the result of Shamila et al. [1] by using, in 

general, any number of self-maps instead of six self-maps, in order to prove a common 

fixed point theorem in fuzzy metric space via notion of pairwise weak-compatible 

maps, semi-compatible maps and reciprocal continuous maps satisfying a contractive 

condition.  

Keywords: Fuzzy metric space, common fixed point, weak-compatible maps, semi-

compatible maps and reciprocal continuous maps. 

1. Introduction 

The concept of fuzzy set was introduced by Zadeh [10] in 1965. Since then, to 

use this concept in topology and analysis many authors have expansively developed 

the theory of fuzzy sets and applications. Especially, George and Veeramani [2] whose 

modified the concept of fuzzy metric space, that was introduced by Kramosil and 

Michaleck [9], with the help of continuous t-norm. The study of common fixed points 

of maps satisfying some contractive conditions has been at the center of vigorous 

research activities, and a number of interesting results have been obtained by various 

authors, most of these results deal either with compatible maps, which introduced by 

Mishra et al. [13], or assume the notion of weak-compatible maps which formulated 

by Jungck [6]. Afterwards, the concept of semi-compatible maps was introduced by 

Cho et al. [15] in d-topological space, after that, Singh and Jain [3] defined the concept 

of semi-compatible maps in fuzzy metric space. Pant [12] introduced the concept of 

reciprocal continuity of maps in metric spaces. Recently, several authors have proved 

common fixed point theorems in fuzzy metric spaces for many kinds of generalized 

contractive conditions involving maps with the sense of continuity and compatibility, 

for details, we refer to ( [4], [5], [8], [11]). In this paper, our objective is to prove the 

existence and uniqueness of a common fixed point theorem in fuzzy metric space by 

extending the number of self-maps that employing the conditions of weak-compatible 

maps, semi-compatible maps and reciprocal continuous maps. Our result generalizes 

the result of Shamila et al. [1]. 
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2. Preliminaries 

Definition 2.1. A binary operation ∗ : [0,1] × [0,1] → [0,1] is a continuous t-norm if it 

satisfies the following conditions: 

(1) ∗ is associative and commutative,  

(2) ∗ is continuous function, 

(3) 𝑎 ∗ 1 = 𝑎 for all 𝑎 ∈ [0,1], 

(4)  𝑎 ∗ 𝑏 ≤ 𝑐 ∗ 𝑑 whenever 𝑎 ≤ 𝑐 and 𝑏 ≤ 𝑑 for all 𝑎, 𝑏, 𝑐, 𝑑 ∈ [0,1]. 

 Examples of t-norm are 𝑎 ∗ 𝑏 = 𝑎𝑏  and 𝑎 ∗ 𝑏 = 𝑚𝑖𝑛 {𝑎, 𝑏}. 

Definition 2.2. The triplet (𝑋, 𝑀,∗) is called a fuzzy metric space if 𝑋 is an arbitrary 

set, ∗ is a continuous t-norm and 𝑀 is a fuzzy set in 𝑋 × 𝑋 × [0, ∞) satisfying the 

following conditions for all 𝑥,𝑦, 𝑧 ∈ 𝑋 and 𝑡, 𝑠 > 0 

(1) 𝑀(𝑥, 𝑦, 𝑡) > 0,  

(2) 𝑀(𝑥, 𝑦, 𝑡) = 1 for all 𝑡 > 0 if and only if 𝑥 = 𝑦,  

(3) 𝑀(𝑥, 𝑦, 𝑡) = 𝑀(𝑦, 𝑥, 𝑡),  

(4) 𝑀(𝑥, 𝑧, 𝑡 + 𝑠) ≥ 𝑀(𝑥,𝑦, 𝑡) ∗ 𝑀(𝑦,𝑧, 𝑠),  

(5) 𝑀(𝑥, 𝑦, . ): [0, ∞) → [0, 1] is a left continuous function. 

Note that, the function value 𝑀(𝑥,𝑦, 𝑡) can be considered as the degree of nearness 

between 𝑥 and 𝑦 with respect to 𝑡.  

Remark: Every metric 𝑑(𝑥, 𝑦) induces a fuzzy metric 𝑀(𝑥, 𝑦, 𝑡) by the relation 

𝑀(𝑥, 𝑦, 𝑡) =
𝑡

𝑡+𝑑(𝑥,𝑦)
 such a fuzzy metric is called standard fuzzy metric. 

Definition 2.3. A sequence {𝑥𝑛} in a fuzzy metric space (𝑋, 𝑀,∗) is said to converge 

to 𝑥 in 𝑋 if and only if  𝑀 (𝑥𝑛,𝑥, 𝑡) = 1   ∀ 𝑡 > 0. 

Definition 2.4. Let (𝑋, 𝑀,∗) be a fuzzy metric space. A sequence {𝑥𝑛} in 𝑋 is called a 

Cauchy sequence if and only if 𝑀 (𝑥𝑛,𝑥𝑛+𝑚 , 𝑡) = 1   ∀  𝑡 > 0 and  𝑚 ∈ 𝑁.    

Definition 2.5. A fuzzy metric space (𝑋, 𝑀,∗) is said to be complete if and only if every 

Cauchy sequence in 𝑋 is convergent in 𝑋.   

Definition 2.6. A pair (𝐴, 𝐵) of self-maps of a fuzzy metric space (𝑋, 𝑀,∗) is called 

weak-compatible if they commute at coincidence points. i.e. 

𝐴𝑥 = 𝐵𝑥  implies 𝐴𝐵𝑥 = 𝐵𝐴𝑥. 

Definition 2.7. A pair (𝐴, 𝑆) of self-maps of a fuzzy metric space (𝑋, 𝑀,∗) is called 

semi-compatible if 𝐴𝑆𝑥𝑛  = 𝑆𝑥  whenever there exists a sequence {𝑥𝑛} ∈ 𝑋 such that 

𝐴𝑥𝑛  = 𝑆𝑥𝑛  = 𝑥 for some 𝑥 ∈ 𝑋. 

Definition 2.8. A pair (𝐴, 𝑆) of self-maps of a fuzzy metric space (𝑋, 𝑀,∗) is called 

reciprocal continuous if  𝐴𝑆𝑥𝑛  = 𝐴𝑥 and  𝑆𝐴𝑥𝑛  = 𝑆𝑥 whenever there exists a 

sequence {𝑥𝑛} ∈ 𝑋  such that 𝐴𝑥𝑛  = 𝑆𝑥𝑛  = 𝑥 for some 𝑥 ∈ 𝑋. 
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Lemma 2.9. The mapping  𝑀(𝑥, 𝑦, 𝑡)  is non-decreasing for all , 𝑦 ∈ 𝑋 . 

Proof. Suppose 𝑀(𝑥,𝑦, 𝑡) > 𝑀(𝑥,𝑦, 𝑠)  for some0 < 𝑡 < 𝑠. Then  

𝑀(𝑥, 𝑦, 𝑡) ∗ 𝑀(𝑦, 𝑦, 𝑠 − 𝑡) ≤ 𝑀(𝑥, 𝑦, 𝑠) < 𝑀(𝑥, 𝑦, 𝑡) 

𝑀(𝑥, 𝑦, 𝑡) ∗ 1 ≤ 𝑀(𝑥, 𝑦, 𝑠) < 𝑀(𝑥, 𝑦, 𝑡) 

𝑀(𝑥, 𝑦, 𝑡) ≤ 𝑀(𝑥, 𝑦, 𝑠) < 𝑀(𝑥, 𝑦, 𝑡) 

which is a contradiction, so the proof is completed. 

Mishra et al. [14] proved the existence and uniqueness of a common fixed point for 

four self-maps that satisfying some conditions in the following theorem. 

Theorem 2.10. Let 𝐴, 𝐵, 𝑆 and 𝑇 be self-maps on a complete fuzzy metric space 

(𝑋, 𝑀,∗) where ∗ is a continuous t-norm defined by 𝑎 ∗ 𝑏 = 𝑚𝑖𝑛{𝑎, 𝑏} satisfying: 

(1) 𝐴(𝑋) ⊆ 𝑇(𝑋), 𝐵(𝑋) ⊆ 𝑆(𝑋), 

(2) (𝐵, 𝑇) is weak-compatible,  

(3) For all 𝑥, 𝑦 ∈ 𝑋and 𝑡 > 0,   𝑀(𝐴𝑥,𝐵𝑦, 𝑡) ≥ 𝜙(𝑀(𝑆𝑥,𝑇𝑦, 𝑡))where 𝜙: [0,1] →

[0,1] is a continuous function such that 𝜙(1) = 1, 𝜙(0) = 0 and 𝜙(𝑎) > 𝑎 for 

each  0 < 𝑎 < 1. 

If (𝐴, 𝑆) is semi-compatible pair of reciprocal continuous then 𝐴, 𝐵, 𝑆 and 𝑇 have a 

unique common fixed point. 

Shamila et al. [1] proved the existence and uniqueness of a common fixed point for six 

self-maps that satisfying some conditions in the following theorem. 

Theorem 2.11. Let 𝐴, 𝐵, 𝑆, 𝑇, 𝑃 and 𝑄 be self-maps on a complete fuzzy metric space 

(𝑋, 𝑀,∗) that satisfying the following conditions: 

(1) 𝐴(𝑋) ⊆ 𝑇(𝑋), 𝐵(𝑋) ⊆ 𝑆(𝑋), 𝑃(𝑋) ⊆ 𝑄(𝑋), 

(2) (𝐵, 𝑇) is weak-compatible,  

(3) (𝐴, 𝑆), (𝑃, 𝑆)  and (𝑄, 𝑇) are semi-compatible pairs of reciprocal continuous 

maps, 

(4) For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0 

  𝑀(𝐴𝑥, 𝐵𝑦,𝑡) ≥ 𝜙({𝑀(𝑆𝑥, 𝑇𝑦, 𝑡), 𝑀(𝑆𝑥, 𝐴𝑥, 𝑡), 𝑀(𝐴𝑥, 𝑇𝑦, 𝑡)} )  

where 𝜙: [0,1] → [0,1] is a continuous function such that 𝜙(1) = 1,   

 𝜙(0) = 0 and 𝜙(𝑎) > 𝑎 for each  0 < 𝑎 < 1. 

Then the six self-maps 𝐴, 𝐵,𝑆, 𝑇, 𝑃 and 𝑄 have a unique common fixed point. 

3. Main Result 

In the following theorem, we obtain a common fixed point for any number of self-maps 

satisfying some conditions. Our result generalizes the result of Shamila et al. [1] that is 

in the previous theorem, we extend their conditions and use the same contractive 

condition. 

Theorem 3.1. Let 𝐴𝑖 , 𝐵𝑖 , 𝑖 = 1, 2,… , 𝑚, where 𝑚 is an even number, be self-maps on 

a complete fuzzy metric space (𝑋, 𝑀,∗) that satisfying the following conditions: 
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(1) 𝐴1(𝑋) ⊆ 𝐵1(𝑋),𝐴2 (𝑋) ⊆ 𝐵2(𝑋), . . . , 𝐴𝑚 (𝑋) ⊆ 𝐵𝑚(𝑋), 

(2) (𝐴2, 𝐵1) is weak-compatible,  

(3) (𝐴1, 𝐵2),(𝐵2, 𝐴3), (𝐴3, 𝐵4),… , (𝐴𝑚−1, 𝐵𝑚), (𝐴2, 𝐵3), (𝐴2, 𝐵5), … , (𝐴2, 𝐵𝑚−1) 

and (𝐴2, 𝐴4), (𝐴2, 𝐴6), … , (𝐴2,𝐴𝑚 ) are semi-compatible pairs of reciprocal 

continuous maps, 

(4) For all 𝑥, 𝑦 ∈ 𝑋 and 𝑡 > 0 

  𝑀(𝐴1𝑥, 𝐴2𝑦, 𝑡) ≥ 𝜙({𝑀(𝐵2𝑥,𝐵1𝑦, 𝑡), 𝑀(𝐵2𝑥, 𝐴1𝑥, 𝑡), 𝑀(𝐴1𝑥, 𝐵1𝑦, 𝑡)} )  

where 𝜙: [0,1] → [0,1] is a continuous function such that 𝜙(1) = 1,   

 𝜙(0) = 0 and 𝜙(𝑎) > 𝑎 for each  0 < 𝑎 < 1. 

Then the 2𝑚 self-maps 𝐴𝑖 , 𝐵𝑖 , 𝑖 = 1, 2, … , 𝑚 have a unique common fixed point. 

Proof. If 𝑥𝑜 ∈ 𝑋 is any arbitrary point, then there exist 𝑥1,𝑥2, … , 𝑥𝑚 ∈ 𝑋 such that 

𝐴1𝑥𝑜 = 𝐵1𝑥1, 𝐴2𝑥1 = 𝐵2𝑥2, … , 𝐴𝑚𝑥𝑚−1 = 𝐵𝑚𝑥𝑚  therefore, we can construct a 

sequences {𝑦𝑛} and {𝑥𝑛} in 𝑋 such that  

𝑦2𝑛 = 𝐴1𝑥2𝑛 = 𝐵1𝑥2𝑛+1  

𝑦2𝑛+1 = 𝐴2𝑥2𝑛+1 = 𝐵2𝑥2𝑛+2  

𝑦2𝑛+𝑚−1 = 𝐴𝑚𝑥2𝑛+𝑚−1 = 𝐵𝑚𝑥2𝑛+𝑚  

for = 0, 1, 2,3, … . By using the contractive condition (4) we have 

𝑀(𝑦2𝑛 , 𝑦2𝑛+1, 𝑡) = 𝑀(𝐴1𝑥2𝑛, 𝐴2𝑥2𝑛+1, 𝑡) 

                               

≥ 𝜙({𝑀(𝐵2𝑥2𝑛, 𝐵1𝑥2𝑛+1, 𝑡), 𝑀(𝐵2𝑥2𝑛,𝐴1𝑥2𝑛, 𝑡) ,

𝑀(𝐴1𝑥2𝑛, 𝐵1𝑥2𝑛+1, 𝑡) } ) 

                              = 𝜙({𝑀(𝑦2𝑛 −1, 𝑦2𝑛 , 𝑡), 𝑀(𝑦2𝑛 −1, 𝑦2𝑛 , 𝑡) , 𝑀(𝑦2𝑛, 𝑦2𝑛 , 𝑡)} ) 

                              = 𝜙({𝑀(𝑦2𝑛−1, 𝑦2𝑛 , 𝑡), 1} )  = 𝜙(𝑀(𝑦2𝑛−1, 𝑦2𝑛 , 𝑡)) 

                              > 𝑀(𝑦2𝑛−1, 𝑦2𝑛 , 𝑡)             (since 𝜙(𝑎) > 𝑎 for each 0 < 𝑎 < 1) 

Similarly we can obtain the following 

𝑀(𝑦2𝑛 +2, 𝑦2𝑛 +3, 𝑡) > 𝑀(𝑦2𝑛+1, 𝑦2𝑛+2, 𝑡) 

In general 

𝑀(𝑦𝑛+1, 𝑦𝑛, 𝑡) ≥ 𝜙(𝑀(𝑦𝑛,𝑦𝑛−1 , 𝑡)) > 𝑀(𝑦𝑛,𝑦𝑛−1, 𝑡) 

Thus {𝑀(𝑦𝑛+1, 𝑦𝑛, 𝑡)} is an increasing sequence of positive real numbers in [0,1] and 

tends to limit 𝑙 ≤ 1. We claim that 𝑙 = 1. If 𝑙 < 1 then 

𝑀(𝑦𝑛+1, 𝑦𝑛, 𝑡) ≥ 𝜙(𝑀(𝑦𝑛,𝑦𝑛−1 , 𝑡)) 

Letting 𝑛 → ∞ we get 

𝑀(𝑦𝑛+1, 𝑦𝑛, 𝑡)  ≥ 𝜙(𝑀(𝑦𝑛,𝑦𝑛−1 , 𝑡) ) 

i.e. 𝑙 ≥ 𝜙(𝑙) > 𝑙 (since 𝜙(𝑎) > 𝑎 for each 0 < 𝑎 < 1) a contradiction. Now, for any 

integer 𝑝 > 0 we have 
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𝑀(𝑦𝑛, 𝑦𝑛+𝑝 , 𝑡) ≥ 𝑀 (𝑦𝑛, 𝑦𝑛+1 ,
𝑡

𝑝
) ∗ 𝑀 (𝑦𝑛+1, 𝑦𝑛+2,

𝑡

𝑝
) ∗ … ∗ 𝑀 (𝑦𝑛+𝑝−1, 𝑦𝑛+𝑝 ,

𝑡

𝑝
) 

Letting 𝑛 → ∞ we get 

𝑀(𝑦𝑛, 𝑦𝑛+𝑝 , 𝑡)  ≥ 1 ∗ 1 ∗ … ∗ 1 = 1 

i.e. 

𝑀(𝑦𝑛, 𝑦𝑛+𝑝 , 𝑡)  = 1 

Thus {𝑦𝑛} is Cauchy sequence in 𝑋. Since 𝑋 is complete fuzzy metric space then {𝑦𝑛} 

converges to a point 𝑧 ∈ 𝑋, so the subsequences 

{𝐴1𝑥2𝑛 }, {𝐵2𝑥2𝑛}, {𝐴3 𝑥2𝑛}, {𝐵4𝑥2𝑛}, … ,{𝐴𝑚−1𝑥2𝑛}, {𝐵𝑚𝑥2𝑛},  

{𝐴2 𝑥2𝑛+1}, {𝐵1𝑥2𝑛+1}, {𝐴4𝑥2𝑛+1}, {𝐵3𝑥2𝑛+1},… , {𝐴𝑚 𝑥2𝑛+1} and {𝐵𝑚−1𝑥2𝑛+1} 

also converge to 𝑧. Moreover, we know the maps 𝐴1 and 𝐵2 are reciprocal continuous 

and semi-compatible, hence we have  

𝐴1𝐵2𝑥2𝑛  = 𝐴1𝑧 , 𝐵2𝐴1𝑥2𝑛 = 𝐵2𝑧 , 𝐴1𝐵2𝑥2𝑛 = 𝐵2𝑧      

And from convergence definition we have 

𝑀(𝐴1𝐵2𝑥2𝑛, 𝐵2𝑧, 𝑡)  = 1 

𝑀(𝐴1𝑧,𝐵2 𝑧,𝑡) = 1 

Therefore, we get 𝐴1𝑧 = 𝐵2𝑧. By the same way we can obtain that 

𝐴1𝑧 = 𝐵2𝑧 = 𝐴3 𝑧 = ⋯ = 𝐴𝑚−1𝑧 = 𝐵𝑚𝑧 

and 

𝐴2𝑧 = 𝐵3𝑧 = 𝐵5𝑧 = ⋯ = 𝐵𝑚−1 𝑧 = 𝐴4 𝑧 = 𝐴6𝑧 = ⋯ = 𝐴𝑚 𝑧. 

Now, we will show that 𝐴1𝑧 = 𝑧,  𝑧 is a fixed point of the map 𝐴1, for that suppose the 

opposite 𝐴1𝑧 ≠ 𝑧, then by the contractive condition (4) we get 

𝑀(𝐴1𝑧, 𝐴2𝑥2𝑛+1, 𝑡)

≥ 𝜙({𝑀(𝐵2𝑧, 𝐵1𝑥2𝑛+1, 𝑡), 𝑀(𝐵2𝑧, 𝐴1𝑧, 𝑡), 𝑀(𝐴1𝑧,𝐵1𝑥2𝑛+1, 𝑡) } ) 

                                               = 𝜙(𝑀(𝐴1𝑧,𝐵1𝑥2𝑛+1, 𝑡)) 

Letting 𝑛 → ∞ we get 

𝑀(𝐴1𝑧,𝐴2 𝑥2𝑛+1 , 𝑡)  ≥ 𝜙(𝑀(𝐴1𝑧, 𝐵1𝑥2𝑛+1, 𝑡) ) 

𝑀(𝐴1𝑧,𝑧, 𝑡) ≥ 𝜙(𝑀(𝐴1𝑧,𝑧, 𝑡)) > 𝑀(𝐴1𝑧,𝑧, 𝑡)  

which is a contradiction. Thus, 𝐴1𝑧 = 𝐵2𝑧 = ⋯ = 𝐴𝑚−1𝑧 = 𝐵𝑚𝑧 = 𝑧. 

Since 𝐴1(𝑋) ⊆ 𝐵1(𝑋) then there exists 𝑢 ∈ 𝑋 such that 𝑧 = 𝐴1𝑧 = 𝐵1𝑢, putting 𝑥 =

𝑥2𝑛 and 𝑦 = 𝑢 we obtain 

𝑀(𝐴1𝑥2𝑛,𝐴2 𝑢, 𝑡)

≥ 𝜙({𝑀(𝐵2𝑥2𝑛, 𝐵1𝑢, 𝑡), 𝑀(𝐵2𝑥2𝑛, 𝐴1𝑥2𝑛, 𝑡), 𝑀(𝐴1𝑥2𝑛,𝐵1𝑢, 𝑡) } ) 

                          = 𝜙({𝑀(𝐵2𝑥2𝑛, 𝑧, 𝑡), 𝑀(𝐵2𝑥2𝑛, 𝐴1𝑥2𝑛, 𝑡), 𝑀(𝐴1𝑥2𝑛, 𝑧, 𝑡) } ) 

Letting 𝑛 → ∞ we get 

𝑀(𝑧,𝐴2 𝑢, 𝑡) ≥ 𝜙({𝑀(𝑧,𝑧, 𝑡),𝑀(𝑧, 𝑧, 𝑡), 𝑀(𝑧, 𝑧, 𝑡)} ) 
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𝑀(𝑧, 𝐴2𝑢, 𝑡) ≥ 𝜙(1) = 1 

𝑀(𝑧, 𝐴2𝑢, 𝑡) = 1 

𝐴2𝑢 = 𝑧 

i.e. 𝐴2𝑢 = 𝐵1𝑢 = 𝑧  and the weak compatibility of the pair (𝐴2, 𝐵1) gives that 

𝐵1𝐴2𝑢 = 𝐴2 𝐵1𝑢 implies that 𝐵1𝑧 = 𝐴2𝑧 

Therefore ,𝐵1𝑧 = 𝐴2𝑧 = 𝐵3𝑧 =  𝐵5𝑧 = ⋯ = 𝐵𝑚−1 𝑧 =  𝐴4𝑧 =  𝐴6𝑧 = ⋯ =  𝐴𝑚 𝑧. 

Again by the contractive condition (4) and assuming 𝐴1𝑧 ≠ 𝐴2 𝑧 we get 

𝑀(𝐴1𝑧, 𝐴2𝑧, 𝑡) ≥ 𝜙({𝑀(𝐵2𝑧,𝐵1𝑧, 𝑡), 𝑀(𝐵2𝑧, 𝐴1𝑧, 𝑡), 𝑀(𝐴1𝑧, 𝐵1𝑧,𝑡)} ) 

             𝑀(𝑧,𝐴2𝑧, 𝑡) ≥ 𝜙({𝑀(𝑧,𝐴2 𝑧, 𝑡), 𝑀(𝑧, 𝑧, 𝑡), 𝑀(𝑧,𝐴2 𝑧, 𝑡)} )  

                                  = 𝜙(𝑀(𝑧, 𝐴2𝑧, 𝑡)) > 𝑀(𝑧,𝐴2 𝑧, 𝑡)        

which is a contradiction, therefore, 𝐴2𝑧 = 𝐴1𝑧 = 𝑧. Finally, we obtain that  

𝐴1𝑧 = 𝐴2 𝑧 = ⋯ = 𝐴𝑚 𝑧 = 𝐵1𝑧 = 𝐵2𝑧 = ⋯ = 𝐵𝑚𝑧 = 𝑧 

Hence, 𝑧 is a common fixed point for the self-maps 𝐴𝑖 , 𝐵𝑖 , 𝑖 = 1, 2, … , 𝑚, where 𝑚 is 

an even number. Now, in order to prove the uniqueness of the common fixed point 

suppose that 𝑧∗ is another common fixed point for 𝐴𝑖 , 𝐵𝑖 , 𝑖 = 1,2, … , 𝑚 where 𝑚 is an 

even number, i.e.  

𝐴1𝑧∗ = 𝐴2𝑧∗ = ⋯ = 𝐴𝑚 𝑧∗ = 𝐵1𝑧∗ = 𝐵2𝑧∗ = ⋯ = 𝐵𝑚𝑧∗ = 𝑧∗ 

By assuming 𝑧 ≠ 𝑧∗ and putting 𝑥 = 𝑧 and 𝑦 = 𝑧∗ in the contractive condition (4) we 

have 

𝑀(𝐴1𝑧, 𝐴2𝑧∗, 𝑡) ≥ 𝜙({𝑀(𝐵2𝑧, 𝐵1𝑧∗, 𝑡) , 𝑀(𝐵2𝑧,𝐴1𝑧, 𝑡), 𝑀(𝐴1𝑧, 𝐵1𝑧∗, 𝑡)} ) 

                 𝑀(𝑧,𝑧∗, 𝑡) ≥ 𝜙({𝑀(𝑧,𝑧∗, 𝑡), 𝑀(𝑧, 𝑧, 𝑡), 𝑀(𝑧, 𝑧∗, 𝑡)} ) 

                                 = 𝜙(𝑀(𝑧,𝑧∗, 𝑡)) > 𝑀(𝑧, 𝑧∗, 𝑡) 

which is a contradiction. Hence, 𝑧 is the unique fixed point for all the mappings and 

that complete the proof. 

References 

[1] A. A. Shamila, F. M. Omiman & S. M. Abdurrahman, A Common Fixed Point 

Theorem for Semi-Compatible and Reciprocal Continuous Mappings in Fuzzy Metric 

Space, Journal of Educational, 17 (2020), 292-300. 

[2] A. George, P. Veeramani, on some results in fuzzy metric spaces, Fuzzy Sets and 

Systems, 64(1994), 395-399.  

[3] B. Singh & S.Jain. Semi-compatibility and fixed point theorems in fuzzy metric 

space using implicit relation, International Journal of Mathematics and Mathematical 

Sciences, 16(2005), 2617-2629. 

[4] C. S. Rao & M. V. Kumar, Fixed point theorem in fuzzy metric space using sub 

compatible and sub sequentially continuous maps, international J. of pure & engg. 

Mathematics, 1(2017), 15-26. 

[5] D. Sharma, Weakly, semi compatible mappings and common fixed points in fuzzy 



ويــتربــلة الــمج   

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                    665               

 

metric spaces, International Journal of engineering research & technology, 4(2017), 

884-887. 

[6] G. Jungck, common fixed points for noncontinuous nonself maps on non-metric 

spaces, Far East J. Math. Sci., 4(1996), 199-215. 

[7] G. Jungck, Compatible mappings and common fixed points, International Journal 

of Mathematics and Mathematical Sciences, 9(1986), 771-779. 

[8] K. Pardeep, H. Nawneet, K. Pankaj & K. Parveen, Fixed point theorem in fuzzy 

metric space, Advances in fuzzy mathematics, 2(2017), 177-187.  

[9] I. Kramosil & J. Michaleck, Fuzzy metric and statistical metric spaces, Kybernetika, 

11 (1975), 336-344. 

[10] L. A. Zadeh, Fuzzy sets, Information and Computation, 8 (1965), 338-353.  

[11] M. S. Sezen, Fixed point theorems for new type contractive mappings, Hindawi 

journal of function space, (2019), 1-6. 

[12] R. P. Pant, Common fixed points of four mappings, Bulletin of the Calcutta 

mathematical society,4(1998), 281-286. 

[13] S. N. Mishra, S. N. Sharma &S. L. Singh, Common fixed point of  maps in fuzzy 

metric spaces, International Journal of Mathematical Sciences,17(1994), 253-258.  

[14] U. Mishra, A. S. Ranadive & D. Gopal, Some fixed point theorems in fuzzy metric 

space, Tamkang Journai of Mathematics, 4(2008), 309-316.  

[15] Y. J. Cho, B. K. Sharma & D. R. Sahu, Semi-compatibility and fixed points, Math. 

Japonica, 42(1995), 91-98. 



 

ويــتربــلة الــمج  

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                              666       

  

CERTAIN CLASS OF GENERALIZED CLOSE TO CONVEX 
FUNCTIONS PRESERVING INTEGRAL OPERATOR 

Ebtisam Ali Eljamal 

Department of Mathematics, Faculty of Science, El-Mergib University 
Eaeljamal@elmergib.edu.ly 

 

Abstract: The main object of this paper, is to determine conditions an integral operator 

𝐹(𝑓, 𝑔)(𝑧) given by (1) to be in a certain class 𝐾(𝛼,𝛽) of generalized close-to-convex 

functions. 

Key Words and phrases: Analytic function, integral operator, close-to-convex function. 

 
1 Introduction 

Let 𝑈 be the unit disk of the complex plane: 

𝑈 =  {𝑧 ∶  |𝑧| <  1} 

Let 𝐻(𝑈) denote the class of analytic functions in 𝑈. Also let 

𝐴𝑛 = {𝑓 ∈  𝐻(𝑈), 𝑓(𝑧) =  𝑧 +  𝑎𝑛+1𝑧𝑛+1  + ⋯ , 𝑧 ∈  𝑈} 

with 𝐴1  =  𝐴. The class 𝑘(𝛼, 𝛽) of generalized close-to-convex functions was first 

defined by Sheil Small [3] as consisting of function  𝑓 ∈  𝐻(𝑈) such that  

𝑓(𝑧) = 1 + 𝑎1𝑧  +  𝑎2
𝑧2

 + ⋯  in 𝑈, with 𝑓(𝑧)  ≠  0 in 𝑈, satisfying 

−𝛼𝜋 ≤ ∫ ℜ {𝑟𝑒𝑖𝜃
𝑓 ′(𝑟𝑒𝑖𝜃)

𝑓(𝑟𝑒𝑖𝜃)
−

𝛼 − 𝛽

2
} 𝑑𝜃 ≤ 𝛽𝜋

𝜃2

𝜃1

 

for 𝛼 ≥ 0, 𝛽 ≥ 0, 0 ≤ |𝑧| and 𝜃1 < 𝜃2 < 𝜃1 + 2𝜋. Sheil-Small [3] was proved that 𝑓 ∈

𝐾(𝛼,𝛽) if and only if  𝑓(𝑧) = ∅(𝑧)ℎ(𝑧), where ∅ ∈ Πα−β satisfying 

ℜ
𝑧∅(𝑧)

∅(𝑧)
{
<

𝛼−𝛽

2
,                   𝑖𝑓 𝛼>𝛽

>
𝛼−𝛽

2
,                  𝑖𝑓 𝛼<𝛽

 

and 

|𝑎𝑟𝑔𝑒𝑖𝜇ℎ(𝑧)| ≤
𝜋

2
  min (𝛼, 𝛽) 

for 𝑎 suitable real 𝜇. 

R. Parvatham and S. Radha in [2] was determined conditions on 𝑔 so that 

𝐹(𝑧) = 𝐼𝑔 (𝑓)(𝑧) =
1

𝑔(𝑧)
∫ 𝑔′(𝑡)𝑓(𝑡)𝑑𝑡

𝑧

0

 

belongs to 𝐾(𝛼, 𝛽) whenever 𝑓 ∈ 𝐾(𝛼, 𝛽). 

In this paper, we will investigate the closure property for the class 𝐾(𝛼,𝛽) under the 

following integral operator 
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𝐼(𝑓,𝑔)(𝑧) =
𝛼 + 1

𝑧𝛼
∫ (𝑓(𝑡))𝛼𝑒𝑔(𝑡)𝑑(𝑡)𝑑(𝑡) = 𝑧 + ∑ 𝑐𝑛𝑧𝑛,                             (1)

∞

𝑛=2

𝑧

0

 

where 𝑓 and 𝑔 ∈ 𝐴. 

To prove our main result we need the following lemmas. 

 
Lemma 1.1. [1] Let 𝑢 and 𝑣 denote complex variables 𝑢 =  𝑢1 + 𝑖𝑢2, 𝑣 =  𝑣1 + 𝑖𝑣2 , 

and let 𝜓(𝑢, 𝑣) be a complex-valued function that satisfies the following conditions. 

(i)    𝜓(𝑢, 𝑣)  is continuous in domain D of complex plane, 

(ii)  (0,1)  ∈ 𝐷 and 𝜓(1,0) > 0 

(iii)  ℜ𝜓(𝑖𝑢2,𝑣1 ) ≤ 0  whenever (𝑖𝑢2,𝑣1) ∈ 𝐷 and 𝑣, 1 ≤ −
1+𝑢2

2

2
. 

If  𝑝(𝑧) =  1 +  𝑝1𝑧 + ⋯ is an analytic function in 𝑈 such that (𝑝(𝑧),𝑧𝑝′(𝑧)) ∈  𝐷 and 

ℜ{𝜓(𝑝(𝑧),𝑧𝑝′(𝑧))} > 0 holds for all 𝑧 ∈  𝑈, then ℜ𝑝(𝑧) >  0 in 𝑈. 

 
Lemma 1.2. [2] Let 𝛽, 𝛾 be complex numbers and h(𝑧) =  1 + ℎ1𝑧 + ⋯  ∈  𝐻(𝑈) be 

convex univalent in 𝑈 and ℜ(𝛽ℎ(𝑧) + 𝛾) > 0 in 𝑈. Further, let 𝑞 ∈ 𝑈 with 𝑞(0) =  1 

and ℜ(𝛽𝑞(𝑧) + 𝛾) > 0 in 𝑈. If 𝑝(𝑧) =  1 +  𝑝1 𝑧 + ⋯  ∈  𝑈, then 

𝑝(𝑧) +
𝑧𝑝′(𝑧)

𝛽𝑞(𝑧) + 𝛾
≺ ℎ(𝑧) ⟹ 𝑝(𝑧) ≺ ℎ(𝑧). 

2 Main Result 

 

We begin by rewrite the integral operator 𝐼(𝑓, 𝑔)(𝑧) which defined in (1) as following 

form : 

𝐹(𝑧) = 𝐼(𝑓, 𝐺)(𝑧) =
1

𝑘(𝑧)
∫ (𝑓(𝑡))𝛼𝐺(𝑡)𝑑(𝑡),          𝑧 ∈ 𝑈                      

𝑧

0
                                

(2) 

where 

𝑒𝑔(𝑧) = 𝐺(𝑧) with 𝐺(0) = 𝐺′(0) = 1 and 𝑘(𝑧) =
𝑧𝛼

𝛼+1
 

 
Theorem 2.1. Let 𝜙 ∈ Π𝜆, 𝜆 < 0 and 𝑓 ∈ 𝐴 satisfying the following conditions 

(i)   ℜ
𝑧𝑘′ (𝑧)

𝑘 (𝑧)
<

𝜆

2
. 

(ii)   ℜ(1 +
𝛼𝑧 𝑓′ (𝑧)

𝑓(𝑧)
≥ (

𝜆2+𝜆−1

2𝜆
).  

Then 

𝐼(𝑓, Π𝜆 ) ⊂ Π𝜆  

 

Proof. Since 𝜙 ∈ Π𝜆  and 𝜆 < 0, ℜ {
𝑧∅′(𝑧)

∅(𝑧)
} >

𝜆

2
. Let 

𝜙(𝑧) = 𝐼(𝑓, 𝜙)(𝑧) =
1

𝑘(𝑧)
∫ (𝑓(𝑡))𝛼𝜙(𝑡)𝑑𝑡

𝑧

0
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by differentiation last equation with respect to z we get 

𝑘(𝑧)𝜙′(𝑧) + 𝑘′(𝑧)𝜙(𝑧) = (𝑓(𝑧))𝛼𝜙(𝑧)                                                            (3) 
which can written as 

𝑘(𝑧)

𝑧
𝜙(𝑧)[𝑝(𝑧) + 𝑞(𝑧)] = (𝑓(𝑧))𝛼𝜙(𝑧)                                                              (4) 

where 

𝑝(𝑧) =
𝑧𝜙′ (𝑧)

𝜙 (𝑧)
  and  𝑞(𝑧) =

𝑧𝑘′ (𝑧)

𝑘(𝑧)
. 

By the first condition of Theorem 2.1 we get, ℜ𝑞(𝑧) <
𝜆

2
  in 𝑈. 

Now taking the logarithmic differentiation of (4) we get 

𝑝(𝑧) + 𝑞(𝑧) +
𝑧[𝑝′(𝑧) + 𝑞 ′(𝑧)]

𝑝(𝑧) + 𝑞(𝑧)
= (1 +

𝛼𝑧𝑓 ′(𝑧)

𝑓(𝑧)
) +

𝑧𝜙′ (𝑧)

𝜙(𝑧)
.                              (5)  

Let 

𝑃(𝑧) =
𝑝(𝑧) + 𝑞(𝑧) − 𝜆

(1 − 𝜆)
. 

Then 𝑝(𝑧) + 𝑞(𝑧) = (1 − 𝜆)𝑃(𝑧) + 𝜆 and  𝑝′(𝑧) + 𝑞 ′(𝑧) = (1 − 𝜆)𝑃′(𝑧). 

Now we can write (5) as 

𝑃(𝑧) +
𝑧𝑃′(𝑧)

(1 − 𝜆)𝑃(𝑧) + 𝜆
−

1

1 − 𝜆
(1 +

𝛼𝑧𝑓 ′(𝑧)

𝑓(𝑧)
) =

1

1 − 𝜆

𝑧𝜙′ (𝑧)

𝜙(𝑧)
−

𝜆

1 − 𝜆
.         (6) 

Now set 

𝜓(𝑢, 𝑣) = 𝑢 +
𝑣

(1 − 𝜆)𝑢 + 𝜆
−

1

1 − 𝜆
(1 +

𝛼𝑧𝑓 ′(𝑧)

𝑓(𝑧)
) 

and 

Ω = {𝜇: ℜ𝜇 >
−𝜆

2(1 − 𝜆)
}. 

Since 𝜙 ∈ Π𝜆 , then (6) is aquivalent to 

ℜ{𝜓(𝑃(𝑧),𝑧𝑃′(𝑧))} >
1

1 − 𝜆
(

𝜆

2
) −

𝜆

1 − 𝜆
=

−𝜆

2(1 − 𝜆)
. 

Then for all real 𝑟 and all 𝑠 such that 𝑠 ≤ −
1+𝑟2

2
, we have 

𝑠𝜆

𝜆2 + 𝑟2(1 − 𝜆)2
−

1

1 − 𝜆
ℜ (1 +

𝛼𝑧𝑓 ′(𝑧)

𝑓(𝑧)
) 

≤
−𝜆(1 − 𝑟2 )

2(𝜆2 + 𝑟2 (1 − 𝜆)2)
−

1

1 − 𝜆
(

𝜆2 + 𝜆 − 1

2𝜆
) 

≤
−1

2𝜆
−

1

(1 − 𝜆)
(

𝜆2 + 𝜆 − 1

2𝜆
) = −

𝜆

2(1 − 𝜆)
. 

So 𝜓(𝑖𝑟, 𝑠) is not in Ω. Hence, by Lemma 1.1, ℜ𝑃(𝑧) > 0 in 𝑈 or equivalent, 

ℜ(𝑝(𝑧) + 𝑞(𝑧)) > 𝜆.  

Since ℜ𝑞(𝑧) <
𝜆

2
 in 𝑈, we have  ℜ𝑝(𝑧) > 𝜆 − ℜ𝑞(𝑧) > 𝜆 −

𝜆

2
=

𝜆

2 
 , which means 𝜙(𝑧) ∈

Πλ. 
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Theorem 2.2. Under the stated conditions on 𝑘(𝑧) of Theorem 2.1 with  𝜆 = 𝛼 − 𝛽 , we 

have 

𝐼(𝑓, 𝐾(𝛼, 𝛽)) ⊂ 𝐾(𝛼,𝛽) 

Proof. Differentiating (2) with respect to 𝑧, we get 

𝐹 ′(𝑧)𝑘(𝑧) + 𝑘′(𝑧)𝐹(𝑧) = (𝑓(𝑧))𝛼𝐺(𝑧).                                (7) 

Suppose that 𝐺(𝑧) ∈ 𝐾(𝛼,𝛽). Then we have 𝐺(𝑧) = 𝜙(𝑧)ℎ(𝑧), where 

ℜ
𝑧𝜙′(𝑧)

𝜙(𝑧)
>

𝛼 − 𝛽

2
, |𝑎𝑟𝑔𝑒𝑖𝜂ℎ(𝑧)| <

𝛼𝜋

2
. 

Let 𝜙(𝑧) = 𝐼(𝑓, 𝜙(𝑧)). By theorem 2.1, 𝜙(𝑧) ∈ Πλ. Now let 𝐹(𝑧) = 𝜙(𝑧)H(z). 

Substituting in (7) for 𝐹(𝑧) and 𝐹 ′(𝑧), we get 

𝐻 ′(𝑧),𝜙(𝑧)𝑘(𝑧) + 𝜙′ (𝑧)𝐻(𝑧)𝑘(𝑧) + 𝑘 ′(𝑧),𝜙(𝑧)𝐻(𝑧) = (𝑓(𝑧))𝛼𝐺(𝑧),  

it is equivalent to 

𝑘(𝑧)𝜙(𝑧)[
𝑧𝐻 ′(𝑧)

{𝑧𝜙′ (𝑧) 𝜙(𝑧)}⁄
+ 𝐻(𝑧) +

𝑧𝑘 ′(𝑧)𝜙(𝑧)

𝑧𝑘(𝑧)𝜙′(𝑧)
𝐻(𝑧)] = (𝑓(𝑧))𝛼𝐺(𝑧), 

which yields 

𝑧𝐻 ′(𝑧)

𝑧𝜙′(𝑧)
𝜙(𝑧)

[1 +
𝑧𝑘 ′(𝑧)𝜙(𝑧)
𝑧𝑘(𝑧)𝜙′(𝑧)

]
+ 𝐻(𝑧) =

(𝑓(𝑧))𝛼𝐺(𝑧)

𝑘(𝑧)𝜙′(𝑧) + 𝑘 ′(𝑧)𝜙(𝑧)′
    , 

by using (3) we get 

𝑧𝐻 ′(𝑧)

𝑧𝜙′(𝑧)
𝜙(𝑧) +

𝑧𝑘 ′(𝑧)
𝑘(𝑧)

+ 𝐻(𝑧) =
(𝑓(𝑧))𝛼𝐺(𝑧)

(𝑓(𝑧))𝛼𝜙(𝑧)
=

𝐺(𝑧)

𝜙(𝑧)
= ℎ(𝑧). 

Since 𝐺(𝑧) ∈ 𝐾(𝛼, 𝛽), deduce that 

|𝑎𝑟𝑔 {
𝑒𝑖𝜂𝑧𝐻 ′(𝑧)

𝑧𝜙′ (𝑧)
𝜙(𝑧)

+
𝑧𝑘′(𝑧)
𝑘(𝑧)

+ 𝑒𝑖𝜂𝐻(𝑧)}| = |𝑎𝑟𝑔𝑒𝑖𝜂| <
𝛼𝜋

2
. 

Using last inequality and the fact that 

ℜ {
𝑧𝜙′(𝑧)

𝜙(𝑧)
+

𝑧𝑘 ′(𝑧)

𝑘(𝑧)
} > 0 
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and by applying  Lemma 1.2, we obtain |𝑎𝑟𝑔𝑒𝑖𝜂𝐻(𝑧)| <
𝛼𝜋

2
 in 𝑈. This completes the 

proof of theorem 2.2. 
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Abstract: The purpose of this paper is to study fibrewise compactness modulo in 

fibrewise ideal topological spaces which is called   fibrewise 𝐼-compact space. Also 

we study some of their properties with some of the results in fibrewise compact space 

have been generalized of fibrewise I- compact space. 

Keywords: fibrewise 𝐼- compact, open cover, projection function. 

 

1. Introduction 

A fibrewise topological space over B is a topological space X with a continuous 

function P: X →B called the projection, and B called the base space. Most of the 

results can be found in James [6] 1984 ,[7] 1991 .The topic of ideal in topological 

space is introduced by Kuratowski[9] in 1933 and [10] in 1966 .In 1945 [14] 

introduced the concept of a local function and a kuratowskiclosure operator . If I is an 

ideal on a topological space (X,τ), then we can construct a topology on X which 

denoted by τ∗ (I), that is in[8] . The concept of compactness modulo an ideal is 

introduced by Newcomb[12], and had been studied by Rancin[13] . In this paper we 

define a concept called fibrewise I-compact topological space over B. Also we study 

and discuss some of their properties, in particular we use the notion of fibrewise g-

closed sets to prove theorem [3.6]with some corollaries. 

 

2 . Some preliminary and Definitions  

Definition2.1.[𝟕]: Let B be any set. Then fibrewise set over B consists of a set X 

together with a function p: X→B which is called the projection function. 

For b ∊ B, the fibre over  b  is the subset Xb  = P−1(b) of X . Also for each B ′ ⊂ B , 

then XB′  = p−1(B ′) is called a fibrewise set over B with the projection P . If X′⊂X 

thenX′is a fibrewise set over B with projection P|X′  . 

Definition2.2. [𝟕]:  If X and Y are fibrewise sets over B, with projections p and q 

respectively, a function f: X→ Y is said to be fibrewise function if qf =p, that is f(Xb  ) 

⊆Yb  for each b∊B. 

Definition2.3. [𝟕]:Let B be a topological space. Then a fibrewise topology on a 

fibrewise set  X over B is any topology on X for which the projection p is continuous. 

mailto:1nsalem1962008@yahoo.com
mailto:2alelouleamal@gmail.com
mailto:3Alhanfi2000@gmail.com
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A fibrewise topological space over the space B is defined to be a fibrewise set over B 

with fibrewise topology. 

Definition2.4. [𝟔]: Let X be a fibrewise topological space over B. Then X is 

fibrewise compact if for every fibreXbof X,b∊B and every covering Γ of Xb  by open 

sets of X  there exists a neighborhood W of b in B and a finite subset Γ0 of Γ covers 

XW  . 

Definition2.5. [𝟔]: Let X be fibrewise topological space over B and let A⊆ X . Then 

A is fibrewise compact subset of X if for every Ab  ,b∊B where Ab   = A ∩ Xb and 

every covering Γ of Abby open sets of X , there exists a neighborhood W of b and a 

finite subset Γ0 of Γ covers AW where AW = A ∩ XW . 

Definition2.6. [𝟏]:   A fibrewise ideal on a fibrewise topological space (X, τ ) over B 

is a nonempty collection I of subsets of X which satisfies  

(i) A∊ I and B⊆A   then B∊ I 

(ii) A∊ I and B∊ I  then A∪B∊ I 

 

Lemma2.7. [𝟏]: Let f : X→ Y be a fibrewise injection, where Xand Y are fibrewise 

sets over B . If I is any fibrewise ideal on X then f(I) ={f(I1): I1 ∊ I}is a fibrewise 

ideal on Y . 

If Iis a fibrewise ideal on X and Y⊆X , then J= {Y ∩ I1 , I1  ∊  I} is a fibrewise ideal on 

Y . 

If (X, τ ) is a fibrewise topological space over B and I is a fibrewise ideal on X , then 

the triplet (X, τ, I ) is called a fibrewise ideal topological space over B . 

Definition2.8.[𝟏]:  Let (X, τ, I )be a fibrewise ideal topological space over B, then for 

any A∊P(X), 

A∗ (I ,τ ) = {x ∊ X ∶ A ∩ U ∉  I . for each  neighborhood U of x}is called a fibrewise 

local function of A with respect to I and τ,we will write A∗  for A∗ (I , τ ) . 

Definition2.9. [𝟏]:   Let (X, τ, I ) be a fibrewise ideal topological space over B . Then 

the map cl∗( ) : P (X ) → P (X) which is defined by  

cl∗ (A) =A ∪ A∗ for all A∊ P(X) is a kuratowski closure operator , we will denote by 

τ∗(I) the topology generated by cl∗ ( ) , that is  

τ∗(I)={U ⊆ X: cl∗(X − U) = X − U} which is finer than τ where the collection β(I , τ) 

={U − I1: U is a neighborhood of x ,x ∊ X , I1 ∊ I} is a basis for a topology τ∗(I) . We 

will write τ∗ for τ∗(I) . 

Remark2.10.[𝟏]:Let τ∗be the topology induced by the fibrewise ideal I on (X, τ ). We 

note that this topology is finer than the topology τ and since τ is fibrewise topology, 

then the projection p : X →B is continuous relative to τ since τ∗is finer that τ then the 

projection P is also continuous relative to τ∗this means that τ∗is a fibrewise topology 

on X . 

Example2.11.[𝟏]: Let (X ,τ , I ) be a fibrewise ideal topological space over B and A a 

subset of X , then : 
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(i) If  I= {∅}  ,  then  A∗  = cl(A) . 

(ii) If  I= P(X) ,  then A∗   = ∅ . 

Note .x∉A∗ if and only if (U- J)∩ A=∅, where U is aneighborhood of x and J∊I . 

Lemma2.12. [𝟏]:Let (X ,τ , I ) be a fibrewise ideal topological space over B and  let A 

be  a subset of X , then :  

(i) A∗ = cl(A∗) ⊆ cl(A); 

(ii) A is fibrewise τ∗ - closed if and only if A∗⊆ A .  

 Definition2.13. [𝟒]: Let (X, τ, I )  be an ideal topological space. Then X is I –

compact space if for every covering {Uλ, λ ∊ Γ} of X by open sets of X there exists a 

finite subset Γ0 of Γ such that X-(∪λϵΓ0
Uλ )ϵI . 

                                

3 .Fibrewise I –compact space  

Definition3.1: A subset A of a topological space is   said to be g-closed set if clA⊆U 

whenever, A⊆U and U∊τ .  

Definition3.2: A  subset  A of a fibrewise topological space over B is   said to be 

fibrewise g-closed set if clAb⊆U whenever, b∊B,Ab⊆U and U∊τ . 

Note: Every closed set A is fibrewise g-closed set. 

Definition3.3: Let (X, τ, I ) be a fibrewise ideal topological space over B. Then X is  

fibrewise  I-compact space if for every fiber Xbof X ,b∊B,and every covering 

{Uλ , λ ∊ Γ} of Xb  by open sets of X,there exists a neighborhood W of b in B and a 

finite subset Γ0 of Γ such that  XW − (∪λϵΓ0
Uλ)ϵI . 

The space (X, τ, I ) is called fibrewise I-compact space if X fibrewise I-compact . 

Example3.4: If (X,τ) fibrewise topological space with the fibrewise ideal I= {∅},then 

(X ,τ) is fibrewise compact space if and only if is(X ,τ)  fibrewise I-compact space . 

Definition3.5: Let (X, τ, I ) be a fibrewise ideal topological space over B and let A 

⊆X .Then A is fibrewise I-compact subset if for every Ab  of A , b ∊ B where Ab= A∩

Xb  and every covering {Uλ , λ ∊ Γ}of Abby open sets of X , there exists a neighborhood 

W of b in B and a finite subset Γ0 of Γ such that AW − (∪λϵΓ0
Uλ ) ∊ I where AW =

A ∩ XW  . 

Theorem3.6: Every fibrewise g- closed subset of fibrewise I-compact space is 

fibrewiseI- compact. 

Proof : Let A be fibrewise g- closed subset of (X , τ ,I ) . Let {Uλ, λϵΓ} be an open 

cover of Ab , b∊ B such that Ab ⊆∪λϵΓ Uλ  .Since X is fibrewise  

I-compact then {Uλ, λϵΓ} ∪ (Xb − clAb) is open cover of Xb , bϵB ,therefore there 

exists a neighborhood W of b in B and a finite subset Γ0 of Γ such that either XW −

({∪λϵΓ0
Uλ } ∪ (Xb − clAb))ϵI or  

XW − (∪λϵΓ0
Uλ ) ∊ I  .either [XW − ({∪λϵΓ0

Uλ} ∪ (Xb − clAb))] ∩ A 

⟹ (XW ∩ A) − (∪λϵΓ0
Uλ)ϵI ⟹ AW − (∪λϵΓ0

Uλ ) ∊ I or  

[XW − (∪λϵΓ0
Uλ)] ∩ A ⊂ XW − (∪λϵΓ0

Uλ ) ∊  I. 



 

 ويــتربــلة الــمج

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1 

81

 

http://tarbawej.elmergib.edu.ly                                                                                                        674            

  
 

So A ∩ XW − (∪λϵΓ0
Uλ) ∊ I and AW − (∪λϵΓ0

Uλ ) ∊ I .  Hence A is fibrewise I-

compact. 

From Theorem3.6.we have get the following corollaries. 

Corollary3.7: Every closed subset of fibrewise I - compact space is fibrewise I - 

compact. 

Corollary3.8: If F is closed subset and K is fibrewise I - compact subset of X . Then 

F ∩ K is fibrewise I - compact. 

Corollary 3.9: If A is a fibrewise I - compact in X and C is an open set such that C ⊆ 

A. Then A – C is fibrewise I - compact. 

Theorem3.10: Let f: X → Y be any continuous fibrewise bijection function where X, 

Y are fibrewise ideal topological spaces over B with fibrewise ideals I, f (I) on X, Y 

respectively. If X is fibrewise I –compact then Y is fibrewise I -compact. 

Proof. Let {Uλ , λϵΓ} be an open cover of f(Xb) = Yb ,bϵB .Since f is continuous 

fibrewise function, then {f −1(Uλ), λϵΓ} is an open cover of  Xb = f −1 (Yb) . Since X is 

fibrewise I-compact there exists a neighborhood W of b in B and a finite subset Γ0of Γ 

such that XW −∪λϵΓ0
f −1(Uλ)ϵI . Now (f(XW ) −∪λϵΓ0

f −1(Uλ))ϵf(I), but  

f(XW) − f(∪λϵΓ0
f −1 (Uλ)) ⊂ f(XW −∪λϵΓ0

f −1(Uλ)) .This implies f(XW) −

f (∪λϵΓ0
f −1(Uλ )) ϵf(I) where f(I) is a fibrewise ideal on Y by Lemma 2.7. 

As(f(XW) −∪λϵΓ0
Uλ) ⊆ (f(XW) − f (∪λϵΓ0

f −1(Uλ))) , so (YW − (∪λϵΓ0
Uλ))ϵf(I) . 

This means that Y is fibrewise I- compact. 

Theorem 3.11: Let (X,τ, I) be any fibrewise ideal topological space over B and let A 

be a subset of X such that for every open set U with A⊆ U there is fibrewise I- 

compact set C with A⊆ C ⊆ U . Then A is fibrewise I- compact. 

Proof. Let {Uλ , λϵΓ}be a τA– open cover of Ab , Where b∊B ,then there is open sets 

{Vλ, λϵΓ: Vλϵτ} in X such that Uλ = Vλ ∩ A. By the given condition, there exists a 

fibrewise I- compact subset C of X such that A ⊆ C ⊆∪λϵΓ Vλ.Then {Vλ ∩ C, λϵΓ} is a 

τC  _ open cover of Cb ,bϵB . As C is fibrewise I-compact, there exists a neighborhood 

W of b in B and a finite subset Γ0of Γ such that CW −∪λϵΓ0
(Vλ ∩ C)ϵI where  

CW = C ∩ XW , IC = {I1 ∩ C, I1ϵI} .Let CW −∪λϵΓ0
(Vλ ∩ C) = I1 ∩ C . 

Since CW =∪λϵΓ0
(Vλ ∩ C) ∪ (I1 ∩ C) , then CW ∩ A = [∪λϵΓ0

(Vλ ∩ C) ∪ (I1 ∩ C)] ∩

A ⟹ CW ∩ A = [∪λϵΓ0
(Vλ ∩ C ∩ A)] ∪ [I1 ∩ C ∩ A] .  

⟹ AW = [∪λϵΓ0
(Vλ ∩ A)] ∪ [I1 ∩ A] ⟹ AW −∪λϵΓ0

(Vλ ∩ A) = I1 ∩ AϵIA . 

Implying that A is fibrewise I- compact. 

Corollary3.12: If every open subset of X is fibrewise I- compact, then every subset of 

X contained in open subset is fibrewise I- compact. 

Theorem3.13: If A and C are fibrewise I- compact subsets of ideal topological space 

(X,τ, I)  over B ,then A ∪ C is fibrewise I-compact in X. 
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Proof. Let {Uλ , λϵΓ} be an open cover of (A ∪ C)b = Ab ∪ Cbin X where b∊B,then 

{Uλ , λϵΓ}is open cover of Aband Cb since  A and C are fibrewise I-compact ,there 

exist two neighborhoods W1and W2 of b in B , I1, I2ϵI and finite subset Γ0and Γ1 such 

that AW1
− (∪λiϵΓ0

Uλi
) = I1 ,where AW1

= A ∩ XW1
 and  CW2

− (∪λkϵΓ1
Uλk

) = I2 

where  

CW2
= C ∩ XW2

, AW1
= [∪λiϵΓ0

Uλi
] ∪ I1andCW2

= [∪λk ϵΓ1
Uλk

] ∪ I2 .Now AW1
∪

CW2
= [∪λiϵΓ0

Uλi
] ∪ [∪λk ϵΓ1

Uλk
] ∪ [I1 ∪ I2] =∪λiϵΓ0,λk ϵΓ1

[Uλi
∪ Uλk

] ∪ (I1 ∪ I2 ) 

,where I1 ∪ I2 ϵI , and W1 ∩ W2 is a neighborhood of b in B ,so we have  

(AW1
∪ CW2

) −∪λiϵΓ0 ,λk ϵΓ1
[Uλi

∪ Uλk
]ϵI .Since  

(A ∪ C)W1∩W2
⊆ AW1

∪ CW2
,so(A ∪ C)W1 ∩W2

−∪λiϵΓ0 ,λk ϵΓ1
[Uλi

∪ UλK
]ϵI , that is 

A ∪ C  is fibrewise I- compact. 

Theorem3.14: Every fibrewise compact space X over B is fibrewise I- compact for 

any fibrewise ideal on X. 

Proof .Let (X, τ ) be a fibrewise compact space X over B,let I be any fibrewise ideal 

on X and {Uλ, λϵΓ} open cover of Xb , b ∊ B,since (X, τ )is fibrewise compact space, 

so there exists a neighborhood W of b in B and a finite subset Γ0of Γ such 

thatXW ⊆(∪λϵΓ0
Uλ ) and XW − (∪λϵΓ0

Uλ) = ∅ϵ I.Therefor X is fibrewise I- compact. 

Theorem3.15: Let (X,τ, I)be an I- compact space, then  (X,τ, I) is fibrewise I- 

compact space. 

Proof .Let  (X,τ, I) be I- compact space, let{Uλ , λϵΓj} be an open cover of Xbj
,bj∊ B 

,j∊ J,so ∪λϵΓj
Uλ , j∊J is open cover  of X where ∪λϵΓj

Uλ =∪λϵ∧ Uλ  (by taking 

∪jϵJ Γj=∧, since 

(X,τ, I)is I −  compact space , there exists a finite subset ∧0 of ∧ such that X −

(∪λϵ∧0
Uλ )ϵ I ,since XWj

⊆ X for some neighborhood Wjof 

bj in B ,j∊J,so we have XWj
− (∪λϵ∧0

Uλ)ϵ I.Hence (X,τ, I) is fibrewise I- compact. 

Theorem3.16: The following are equivalent for a fibrewise topological ideal space 

(X,τ, I): 

(i) (X,τ, I) is fibrewise I- compact. 

(ii) (X,τ∗, I) is fibrewise I-compact. 

(iii) For any family {Fλ, λϵΓ} of closed sets of Xb  where b ∊ B such that 

∩λϵΓ Fλ = ∅ ,there exists a neighborhood W of b in B and a finite 

subset Γ0of Γ such that ∩λϵΓ0
(FW)λϵI where (FW)λ = XW ∩ Fλ 

Proof .(i) ⇒ (ii)  Let {Uλ, λϵΓ} be a τ∗_open cover of Xb , bϵB such that Uλ = Vλ − Eλ 

,where Vλ are open sets in X and Eλ ϵI for all λϵΓ . Now {Vλ, λϵΓ}is open cover of Xb  , 

so there exists a neighborhood W of b in B and a finite subset Γ0of Γ   such that XW −

(∪λϵΓ0
Vλ)ϵI. This implies that XW − (∪λϵΓ0

Vλ) ⊂ [XW − (∪λϵΓ0
Vλ)] ∪ [∪λϵΓ0

Eλ]ϵI. 

Therefore  (X,τ∗,I)  is fibrewise I- compact . 

(ii) ⟹ (i) it follow from τ ⊂ τ∗ . 
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(i) ⟹ (iii) Let {Fλ, λϵΓ} be a family of closed sets of X such that ∩λϵΓ Fλ = ∅ . Then 

{X − Fλ, λϵΓ} is an open cover of Xb , bϵB . By (i) since (X,τ,I) is fibrewise I- compact 

,there exists a neighborhood W of b in B and a finite subset Γ0of Γ such that XW −

(∪λϵΓ0
(X − Fλ))ϵI ⟹ XW ∩ (∩λϵΓ0

Fλ) =∩λϵΓ0
[XW ∩ Fλ] =∩λϵΓ0

FWλ
∈ I. 

(iii) ⟹ (i)Let {Uλ, λϵΓ} be an open cover of Xbwhere b∊B, then {X − Uλ, λϵΓ} is a 

collection of closed sets and ∩λϵΓ (X − Uλ ) = ∅ . Hence there exists a neighborhood 

W of b in B and a finite subset Γ0 of Γ  scuh that ∩λϵΓ0
[XW ∩ (X − Uλ)]ϵI,that is 

XW − (∪λϵΓ0
Uλ )ϵ I. This show that (X,τ,I) is fibrewise I- compact . 

 

Conclusion 

We defined and discussed compactness modulo in fibrewise ideal topological space 

which is called fibrewise I- compact with some results in fibrewise compact space 

which are generalized in fibrewise I- compact space. 
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Abstract: the Mahgoub transform is applied in this paper to find the exact solutions of 
some nonlinear Volterra integral equations of the first kind. 

 
Keywords: Mahgoub transform; Nonlinear Volterra integral equations. 
 

1. Introduction 

Integral transforms are highly efficient for solving many advanced problems of science 

and engineering such as radioactive decay problems, heat conduction problems, problem 
of motion of a particle under gravity, vibration problems of beam, electric circuit 
problems and population growth problems. Many researchers applied different integral 

transforms (Laplace transform, Fourier transform, Mahgoub transform, Kamal transform, 
Aboodh transform , Mohand transform, Elzaki transform, Shehu transform,  Sumudu 

transform, and Sawi transform ) and solved differential equations, delay differential 
equations, partial differential equations, integral equations, integro-differential equations 
and partial integro-differential equations, in particular the Mahgoub transform has been 

used before to solve ordinary differential equations [1,2], partial differential 
equations[3],etc.  

The main purpose of this paper is to show applicability of this interesting transform and 
its efficiency in solving some nonlinear Volterra integral equations of the first kind. 
 

2. Definitions and Standard results 

2.1 Mahgoub Transform [1-4] 

 Mahgoub transform is an integral transform defined for functions of exponential order, 
we consider functions in the set A defined by 

       1 2: , , 0, , 1 0,j

t

jk
A f t M K K f t M e if t

 
 

        
  

                                    (1) 

For a given function in the set A, The constant M must be finite number 1k  , 2k may be 

finite or infinite. The Mahgoub transform denoted by operator  M    defined by the 

integral: 

mailto:meattaweel@elmergib.edu.ly
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      1 2

0

, 0 ,vtM f t H v v f t e dt t K v K



                                                         (2) 

2.2  Some  Properties of Mahgoub Transform [1] 

1) Linearity Property :  

If Mahgoub transform of functions  1f t  and 
2( )f t  are  1H v  and  2H v  

respectively, then Mahgoub transform of     1 2a f t b f t    is given by

   1 2a H v b H v  , where ,a b  are arbitrary constants. 

2) Convolution Theorem: 

If Mahgoub transform of functions  1f t  and 
2( )f t  are  1H v  and  2H v  

respectively, then Mahgoub transform of     1 2f t f t    is given by 

        1 2 1 2

1
M f t f t H v H v

v
                                                                                 (3) 

where    1 2f t f t  is defined by 

           1 2 1 2 1 2
0 0

t t

f t f t f t x f x dx f x f t x dx                                       (4) 

3) Mahgoub Transform of  The Derivatives: 

If     M f t H v    , then 

i)      0M f t v H v v f                                                                                         (5) 

ii)        2 20 0M f t v H v v f v f                                                                        (6)  

2.3  Mahgoub Transform of Some Functions  [1,4] 

S. N.  f t     M f t H v    

1. 1  1  

2. t  
1

v
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3. 2t  2

2!

v
 

4. ,nt n  
!
n

n

v
 

5. ate  
v

v a
 

6. sin at  
 2 2

av

a v
 

7. cosat  

 

2

2 2

v

a v
 

8. sinhat   2 2

av

v a
 

9. coshat  
 

2

2 2

v

v a
 

 

3. Applications  [5] 
Example (3.1)   

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 

transform  

                                 
 6 2 ( )

0

1 1

5 5

t
t st t y se e e e ds


                                                            (7) 

Solution:  

We first set  

                             2 ( ) , ln ( )y tt e y t t                                                       (8) 

To carry out (7) into 

                          
   6

0

1 1

5 5

t
t st te e e s ds


                                                        (9) 

Taking Mahgoub transform of both sides of (9) yields  

                             ( )
6

v
M t

v
 


                                                                 (10) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  
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                           6tt e                                                                       (11) 

The exact solution is therefore given by  

                              3y t t                                                                   (12) 

Example (3.2)  

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 

transform  

                2 3 4 5 3

0

1 1 1 1

2 2 4 20

t

t t t t t s y s ds                                          (13) 

Solution:  

We first set  

     3 3, ( )t y t y t t                                               (14) 

To carry out (13) into 

                  2 3 4 5

0

1 1 1 1

2 2 4 20

t

t t t t t s s ds                                           (15) 

Taking the Mahgoub transform of both sides of (15) yields  

          2 3

3 3! 3!
( ) 1M t

v v v
                                                          (16) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                             
3

1t t                                                               (17) 

The exact solution is therefore given by  

                               1y t t                                                             (18) 

Example (3.3)  

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 
transform  

                2 2 2

0

1 1 1 1
sin sin 2 1

4 2 4 4

t

t t t t t s y s ds                                      (19) 
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Solution:  

We first set  

     2 2, ( )t y t y t t                                                               (20) 

To carry out (19) into 

                  2 2

0

1 1 1 1
sin sin 2 1

4 2 4 4

t

t t t t t s s ds                                      (21) 

Taking the Mahgoub transform of both sides of (21) yields  

         
2

2

1 1
( )

2 2 4

v
M t

v
  


                                                        (22) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            2sint t                                                             (23) 

The exact solutions are therefore given by  

                              siny t t                                                               (24) 

Example (3.4) 

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 
transform  

                2

0

2 1
sin sin 2 cos

3 3

t

t t t s y s ds                                             (25) 

Solution:  

We first set  

     2 2, ( )t y t y t t                                                       (26) 

To carry out (25) into 

                  
0

2 1
sin sin 2 cos

3 3

t

t t t s s ds                                          (27) 
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Taking the Mahgoub transform of both sides of (27) yields  

         
2

2

1 1
( )

2 2 4

v
M t

v
  


                                                       (28) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            2sint t                                                      (29) 

The exact solutions are therefore given by  

                              siny t t                                                        (30) 

 Example (3.5) 

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 

transform  

              6 2 (s)

0

1 1 1

36 6 36

t

t ye t t s e ds                                               (31) 

Solution:  

We first set  

   2 ( ) , ln ( )y tt e y t t                                                    (32) 

To carry out (31) into 

                6

0

1 1 1
( )

36 6 36

t

te t t s s ds                                         (33) 

Taking the Mahgoub transform of both sides of (33) yields  

         ( )
6

v
M t

v
 


                                                                              (34) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            6tt e                                                                                (35) 

The exact solution is therefore given by  



ويــتربــلة الــمج   

Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                             683       

 

                              3y t t                                                                              (36) 

Example (3.6)  

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 
transform  

             
   4 2

0

1 1

3 3

t
t st te e e y s ds


                                                  (37) 

Solution:  

We first set  

     2 2, ( )t y t y t t                                                       (38) 

To carry out (37) into 

               
   4

0

1 1

3 3

t
t st te e e s ds


                                               (39) 

Taking the Mahgoub transform of both sides of (39) yields  

         ( )
4

v
M t

v
 


                                                                (40) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            4tt e                                                                  (41) 

The exact solutions are therefore given by  

                              2ty t e                                                           (42) 

Example (3.7) 

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 
transform  

                2

0

2 2
sin cos cos(2 ) cos

3 3

t

t t t t s y s ds                             (43) 

Solution:  
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We first set  

     2 2, ( )t y t y t t                                                     (44) 

To carry out (43) into 

                  
0

2 2
sin cos cos(2 ) cos

3 3

t

t t t t s s ds                                 (45) 

Taking the Mahgoub transform of both sides of (45) yields  

          2

2
( ) 1

4

v
M t

v
  


                                               (46) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            1 sin2t t                                                            (47) 

The exact solutions are therefore given by  

                              (sin cos )y t t t                                                       (48) 

Example (3.8)  

Solve the nonlinear Volterra integral equation of the first kind by using Mahgoub 
transform  

                2 3 4 2

0

1 1 1

2 3 12

t

t t t t s y s ds                             (49) 

Solution:  

We first set  

     2 2, ( )t y t y t t                                                     (50) 

To carry out (49) into 

                  2 3 4

0

1 1 1

2 3 12

t

t t t t s s ds                                 (51) 

Taking the Mahgoub transform of both sides of (51) yields  
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          2

2 2
( ) 1M t

v v
                                                   (52) 

Taking the inverse Mahgoub transform of both sides of the last equation gives  

                            2(1 )t t                                                            (53) 

The exact solutions are therefore given by  

                              (1 )y t t                                                       (54) 

4. Conclusion 

In this paper, the Mahgoub Transformation method has been successfully applied to 
obtain exact solutions of some nonlinear Volterra integral equations of first kind. Some 
fundamental properties of Mahgoub Transform necessary in solving such equations are 

included.By solving the illustrative examples, it is concluded that the Mahgoub Transform 
is efficient, reliable and powerful for finding analytic solution of some nonlinear Volterra 

integral equations of first kind. 
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CHAOTIC BIFURCATIONS OF DISCRETE DYNAMIC 
SYSTEMS WITH A COMPLEX VARIABLE 
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Abstract: A dynamical system is a system whose evolution in time is uniquely 

determined by the current state, time can be discrete or continuous. In this paper, we 
are focusing on discrete time, we will provide the equivalent system of complex logistic 

equation. We study some dynamic properties such as fixed points and their asymptotic 
stability, Lyapunov exponents, chaos and bifurcation. Numerical results which confirm 
the theoretical analysis are presented. It is noted that dispersion and chaos have accured. 

We have used AL-Matlab to clarify the bifurcation diagrams and chaos both in 2D and 
3D.  

 

Key words: logistic equation, fixed points, stability, Lyapunov exponent, bifurcation, 
chaos, chaotic attractor.   

  
Introduction: 

The Logistic equation: In the past     𝑥𝑛+1 = 𝜌𝑥𝑛(1 − 𝑥𝑛)        𝑛 = 0,1,2,…….        (1) 

where 𝜌 is a complex number  𝜌 = 𝑎 + 𝑖𝑏 ;  a, b ∈ R, this equation is applied to the real 
numbers, so we find that it does not challenge chaos, but if we change the real variable 

with a complex variable, the equation (1) becomes  

𝑧𝑛+1 = 𝜌𝑧𝑛(1 − 𝑧𝑛)              𝑛 = 0,1,2, … … … . . (2) 

The complex Logistic equation (2)  has been studied in,  [see 4]. 

Our aim of this paper is to study the dynamic behavior of the discrete dynamical system 

with complex number parameter   

𝜌 = 𝑎 + 𝑖𝑏. 

𝑧𝑛+1 = 𝜌 𝑧̅𝑛 (1 − 𝑧𝑛
2),           𝑛 = 0,1,2,…      (3) 

where 𝑧𝑛 = 𝑥𝑛 + 𝑖𝑦𝑛; 𝑥, 𝑦 ∈ R , with initial conditions  𝑧0 = 𝑥0 + 𝑖𝑦0,  |𝑧| ≤1 . 

The case of complex variable system with complex parameter 𝜌 will be studied also. 

  * The System with real parameter: 

When we convert equation (3) into a system of equations, as follow  

xn+1 + iyn+1 = 𝜌(𝑥𝑛 + 𝑦𝑛)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ (1 − (𝑥𝑛 + 𝑦𝑛)2); 

𝑥𝑛+1 + 𝑖y𝑛+1 = 𝜌(𝑥𝑛 − 𝑦𝑛)(1 − (𝑥𝑛 + 𝑦𝑛)2). 

Then the equation (3)  can be written on the form 

mailto:ahalrifae@elmergib.edu.ly1
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{
𝑥𝑛+1 = 𝜌𝑥𝑛(1 − 𝑥𝑛

2 − 𝑦𝑛
2),

𝑦𝑛+1 = 𝜌𝑦𝑛(−1 + 𝑥𝑛
2 + 𝑦𝑛

2).
                  (4) 

The fixed points of the equation (3)  is the solution of the system (4),[see 6] 

{
𝑥 = 𝜌 x (1 − 𝑥 2 − 𝑦2),                                                          

                                                                                                                
y = 𝜌  y(−1 − 𝑥 2 − 𝑦2).                                                           

 

Then: 
Let  𝑥 = 0  we get  

{
0 = 𝜌(0)(1 − 0 − 𝑦2),

𝑦 = 𝜌𝑦(−1 − 0 + 𝑦2).
 

1 = 𝜌(−1 + 𝑦2) 

Then we get 

𝑦1,2 = ±√1 +
1

𝜌
 

Now let  𝑦 = 0  for the system we get 

{
𝑥 = 𝜌𝑥(1 − 𝑥 2 − 0)

0 = 𝜌(0)(1 − 𝑥 2 − 0)
 

Then we get  

𝑥1,2 = ±√1 −
1

𝜌
 

Thus we get four fixed points by adding the neutral point we choose some fixed points. 
We will choose some of them to test their stabillity, namely  

 

 𝑓𝑖𝑥1 = (0,0), 
 

 𝑓𝑖𝑥2 = (√1 −
1

𝜌
, 0), 

 

 𝑓𝑖𝑥3 = (−√1 −
1

𝜌
, 0). 

 
By considering a Jacobian matrix for each of these fixed points and calculating their 
eigenvalues , we can investigate the stability of each fixed point based on the roots of 

the system characteristic equation. (see [3]) 
 The Jacobian matrix is given by 

  
 

J=(

𝜕𝑓1

𝜕𝑥

𝜕 𝑓1

𝜕𝑦

𝜕𝑓2

𝜕𝑥

𝜕 𝑓2

𝜕𝑦

) = (
𝜌 − 3𝜌𝑥 2 − 𝜌𝑦2 −2𝜌𝑥𝑦

2𝜌𝑥𝑦 −𝜌 − 𝜌𝑥 2 + 3𝜌𝑦2) 

 

The Jacobian matrix at  𝑓𝑖𝑥1 = (0,0)   is 
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𝐽(0,0) = (
𝜌 0
0 −𝜌

). 

The eigenvalues of this matrix are given by 
 

|𝐽 − 𝜆𝐼| = 0 = |
𝜌 − 𝜆          0

      0     − 𝜌 − 𝜆
|. 

 
Thus the characteristic equation reads 

 
𝑃(𝜆) = 𝜆2 − 𝜌2 = 0 

 
and has the roots 

 

𝜆1,2 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 

=
0 ± √0 + 4𝜌2

2
 

 
= 𝜌. 

Thus the  first  fixed  point  is  stable  if  

 |𝜆𝑖| < 1   (𝑖 = 1,2)  [see 5], this mean that:  
 |𝜌| < 1  that is  −1 < 𝜌 < 1. 

While the  𝑓𝑖𝑥2 = (√1 −
1

𝜌
, 0)  yields the following characteristic equation 

 

𝐹(𝜆) = 𝜆2 + (4𝜌 − 4)𝜆 − (4𝜌2 + 3 + 4𝜌) = 0.                   
Then the second fixed point is stable if|𝜆1| < 1; |𝜆2| < 1, That is 2 > 𝜌 > 1 

It is pretty clear that the  𝑓𝑖𝑥3 = (−√
𝜌−1

𝜌
, 0)   yields the same characteristic equation.  

So, the 𝑓𝑖𝑥3 is stable if  2 > 𝜌 > 1. 

We will explain the stability of this fixed points from through Figure (2). 
 

1- Lyapunov exponent 

The Lyapunov characteristic Exponents (LCEs) play a key role in the study of nonlinear 

dynamical systems and they are measure of the sensitivity of the solutions of a given 
dynamical system to small changes in the initial conditions. One feature of chaos is the 
sensitive dependence on initial conditions; for a chaotic dynamical system at least one 

LCE must be positive.  Since for non-chaotic systems all LCEs are non-positive, the 
presence of a positive LCE has often been used to help determine if a system is chaotic 

or not.[see 7] 
Figure  (1)  shows  the  LCEs for  the system  (4)  with  the parameter values  𝜌 and 

initial  condition  (𝑥0, 𝑦0) = (0.2, 0) , We  find that LCE1 = 1.1038   and    LCE2 = 0 . 
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Figure 1: Lyapunov exponent of the system (4). 

2- Bifurcation and chaos 

In this section, the numerical experiments show the dynamical behavior  of  the discrete 
dynamical  system  (4)  as follows: 

 

Figure2: Bifurcation diagram 0f (4) x vs. 𝜌. 

We see clearly in Figure (2) the fixed point is stable at  𝜌 between [-1,1], and stable 

also from 𝜌 between [1,2],  the bifurcation from  a stable fixed point to a stable orbit of 

period (2) at 𝜌 = 2.2 ,and then the bifurcation from period two to period four at 𝜌 
between [2.4,2.5]. The further period doubling occur at decreasing increments in  𝜌 and 

the orbit becomes chaotic for 𝜌 ≅ 2.6. 

 
Figure3 Figure4 

                  

Figure (3) shows the bifurcation diagram of y versus 𝜌, while Figure (4)  shows the 

bifurcation diagram of |𝑧|  versus  𝜌. 
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3- Chaotic attractor: 

In this section we are interested in studying the chaotic attractor for the system  (4) . 

 

 

Figure5: chaotic attractor of (4) 

 

 

Figure6: Bifurcation diagram 0f (4) in 3D 

*The System with complex parameter:  

The equation (3) with complex parameter  ρ = a + ib, where  a , b 𝜖𝑅 can be written 
on the form: 

 

{

𝑥𝑛+1 = 𝑎𝑥𝑛(1 − 𝑥𝑛
2 − 𝑦𝑛

2) + 𝑏𝑦𝑛(1 − 𝑥𝑛
2−𝑦𝑛

2),                          
                                                                                                                        (5)

𝑦𝑛+1 = 𝑎𝑦𝑛(−1 + 𝑥𝑛
2 + 𝑦𝑛

2) + 𝑏𝑥𝑛(1 − 𝑥𝑛
2 − 𝑦𝑛

2).                          

 

 

The system (5) has one fixed point only (0,0) , to study the stability of this fixed point, 

we first calculate the Jacobian matrix at (0,0). The Jacobian matrix is given by 

𝐽(0,0) = (𝑎 𝑏
𝑏 −𝑎

) 

The eigenvalues of this matrix are given by 

|𝐽 − 𝜆Ι| = 0 = |𝑎 − 𝜆 𝑏
𝑏 −𝑎 − 𝜆

| 

Thus the characteristic equation reads 

𝑝(𝜆) = 𝜆2 − (𝑎2 + 𝑏2) = 0 
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and has the roots 

𝜆1,2 = ±√𝑎2 + 𝑏2  

 

Thus the fixed point is stable if |𝜆𝑖| < 1  ; 𝑖 = 1,2. 
The stability region is a circle 𝑎2 + 𝑏2 = 0 as shown in Figure(8). 

1-  Lyapunov exponents: 

Figure (7) shows the LCEs for the system (5) with the parameters 
 𝜌 = 𝑎 + 𝑖𝑏 and  initial  conditions  (𝑥0, 𝑦0) = (0.1, 0), we find that  

𝐿𝐶𝐸1 = 0.0002  and  𝐿𝐶𝐸2 = 0. 
 

 
Figure7: Lyapunov exponent of the system (5) where a=0.1. 

2- Bifurcation and chaos 

In this section, The numerical experiments show the dynamical behaviors of the system 
(5): 

 

Figure8: Bifurcation diagram 0f (5) x vs. 𝑏. 

We see clearly in Figure (8) the fixed point is stable at  𝑏 between [-1,1], inside the 

circle,  the bifurcation from  a stable fixed point to a stable orbit of period (2) at 𝑏 = 2.1 
,and then the bifurcation from period two to period four at 𝑏 between [2.2,2.4]. The 

further period doubling occur at decreasing increments in  𝑏, and the orbit becomes 

chaotic for 𝜌 ≅ 2.5. 
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Figure9                                      Figure10 

Figure (9) shows the bifurcation diagram of  y versus b, while Figure (10) shows 

bifurcation diagram of  |𝒛|  versus b . 

3- Chaotic attractor 

In this section we are interested in studying the chaotic attractor for the system (5) . 

 

Figure11: chaotic attractor of (5). 

 

 

Figure12: Bifurcation diagram 0f (5) in 3D. 
 

Conclusion:  

When solving the system by numerical analysis, it gives the location of the stability of 

the system at certain points only, while when solving the same system using the AL-
Matlab program, it gives the whole system shape from stability to the bifurcation and 
then to the chaotic form. 
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The discrete dynamical systems with real parameter have different dynamic behavior 
from that system with complex parameter, the stability region of the system shrinked 

in case of complex parameters. 
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Abstract: 

 Let 𝒜0 denotes the class of analytic functions defined by 𝑓(𝑧) = 𝑧 + ∑ 𝑎𝑛
∞
𝑛=2 𝑧𝑛 and 

𝑧 belongs to the open unit disk 𝕌 = {𝑧: |𝑧| < 1}. The sharp bound is obtained for the 

coefficient functional |𝑎3 −𝜇𝑎2
2 |, where 𝜇 ∈ ℂ or ℝ and 𝑎2, 𝑎3 are respectively the 

second and the third coefficient for 𝑓 belonging to a certain subclass ℛ𝛼,𝛽(𝜆, 𝜌) defined 

by a fractional operator. By specializing the parameters 𝛼, 𝛽, 𝜆 and 𝜌, many 

consequence results are obtained. Further, an improvement for the estimation of 
|𝑎3 −𝜇𝑎2

2 | is investigated by dividing the intervals of  𝜇 ∈ ℝ . In addition, sharp 

estimates for the first few coefficients of the inverse functions of ℛ𝛼,𝛽(𝜆, 𝜌) are derived. 

 

Keywords: Fekete-Szeg𝑜̈ inequality, Hankel determinant, Fractional derivative, 

Coefficient inequality. 
 
1    Introduction 

Let 𝒜 be the class of functions analytic in the open unit disk 𝕌 ∶= {𝑧: |𝑧| < 1} and let 

𝒮 be the family of univalent functions 𝑓 in 𝒜 of the form 
                    𝑓(𝑧) = 𝑧 +∑ 𝑎𝑛𝑧

𝑛∞
𝑛=2 , (𝑧 ∈ 𝕌)                                                                      (1) 

For the functions 𝑓 and 𝑔 given by the power series   

𝑓(𝑧) =∑ 𝑎𝑛𝑧
𝑛,

∞

𝑛=0

      𝑔(𝑧)𝑑 =∑ 𝑏𝑛

∞

𝑛=0

 𝑧𝑛   (𝑧 ∈ 𝕌), 

Their Hadamard product (or convolution), denoted by 𝑓 ∗ 𝑔, is defined by  
(𝑓 ∗ 𝑔)(𝑧) = ∑ 𝑎𝑛

∞
𝑛=0 𝑏𝑛𝑧

𝑛    (𝑧 ∈ 𝕌). 
Note that 𝑓 ∗ 𝑔 ∈ 𝒜.   By making use of the Hadamard product, Carlson-Shaffer (1984) 
defined the liner operator  ℒ(𝑎, 𝑏):𝒜 ⟶𝒜 

 By 
                                  ℒ(a,b)f(z) ≔ φ(a, b;z) ∗ f(z)    (f ∈ 𝒜),                                   (2) 

where, φ(a,b; z) be given by              

                                𝜑(𝑎, 𝑏; 𝑧) ∶= ∑
(𝑎)𝑛
(𝑏)𝑛

∞
𝑛=0 𝑧𝑛+1  (𝑧 ∈ 𝕌, 𝑏 0,−1, −2, … ), 

And (𝑥)𝑛 is the Pohhammer symbol defined by  
                                                                          

(𝑥)𝑛 ∶=  
Γ(𝑥+𝑛)

Γ(𝑥)
      =  {

1,                                               𝑛 = 0,
𝑥(𝑥 + 1)…(𝑥 + 𝑛 − 1),        𝑛 ∈ ℕ

 . 

 
      Not that ℒ(𝑎,𝑎) is the identity operator and  

ℒ(𝑎, 𝑐) = ℒ(𝑎, 𝑏)ℒ(𝑏, 𝑐), (𝑏, 𝑐 ≠ −1,−2,… ) 
It is well known that if 𝑏 > 𝑎 > 0, then ℒ maps 𝒜 into itself.  
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The following definitions will be used in our paper.  
Definition 1. (Owa & Srivastava, 1987; Owa, 1978, see also Srivastava & Owa, 1984; 

1989). Let the function 𝑓(𝑧) be analytic in a simply-connected domain of the z-plane 
containing the origin. The fractional derivative of  𝑓 of order 𝛼 is defined by  

𝐷𝑧
𝛼 𝑓(𝑧) =  

1

Γ(1−𝛼)
 
𝑑

𝑑𝑧
∫

𝑓(𝜉)

(𝑧−𝜉)𝛼
 𝑑𝜉,   0 ≤ 𝛼 ≤ 1,

𝑧

0
                                                                   (3)                                                                  

where and the multiplicity of   (𝑧 − 𝜉)−𝛼 is removed by requiring 𝑙𝑜𝑔(𝑧 − 𝜉) to be real 
when 𝑧 − 𝜉 > 0.  
Using Definition 1 and its known extensions involving fractional derivatives and 

fractional integrals, Owa and Srivastava (1987) introduced the fractional differintegral 
operator Ω𝛼 ∶ 𝒜 → 𝒜 defined by  

Ω𝛼 𝑓(𝑧)  =   Γ(2 − 𝛼)𝑧𝛼𝐷𝑧
𝛼𝑓(𝑧),    𝛼 ≠ 2,3, …                                                                   (4)                 

                  =   𝑧+∑
Γ(𝑛+ 1)Γ(2 − 𝛼)

Γ(𝑛 + 1− 𝛼)

∞

𝑛=2

𝑎𝑛 𝑧
𝑛 

                  =  𝜑(2,2 − 𝛼; 𝑧) ∗ 𝑓(𝑧) 
                  =    ℒ(2,2 − 𝛼)𝑓(𝑧). 

Note that Ω0𝑓(𝑧) = 𝑓(𝑧)  and Ω1𝑓(𝑧) = 𝑧𝑓 ′(𝑧) . 
Recently, Al-Refai and Darus (2009 a) generalized the Owa-Srivastava operator as 

follows: 
Definition 2. (see Al-Refai & Darus 2009 b). let f  be in 𝒜. Then the operator 

Θ𝛼,𝛽 : 𝒜 ⟶𝒜 is defined by  

(Θ𝛼,𝛽𝑓)(𝑧) = Γ(2 − 𝛼)𝑧𝛼𝐷𝑧
𝛼 (Γ(2− 𝛽)𝑧𝛽𝐷𝑧

𝛽𝑓(𝑧)), (𝛼, 𝛽 ≠ 2,3, … ), where 𝐷𝑧
𝛾 is the 

fractional derivative of  f  of order 𝛾. 
     From the definition, we note that  

Θ𝛼,𝛽𝑓(𝑧) = Θ𝛽,𝛼𝑓(𝑧),    Θ0,0𝑓(𝑧) = 𝑓(𝑧),  
Θ𝛼,0𝑓(𝑧) = Ω𝛼𝑓(𝑧),      Θ𝛼,1𝑓(𝑧) = 𝑧(Ω𝛼𝑓(𝑧))′,  

and  

Θ𝛼,𝛽𝑓(𝑧) = 𝑧 +

 ∑ {
Γ(𝑛+1)Γ(2−𝛼)

Γ(𝑛+1−𝛼)
  
Γ(n+1)Γ(2−β)

Γ(n+1−β)
 }∞

𝑛=2 𝑎𝑛𝑧
𝑛                                                                           (5) 

                       =  ℒ(2,2 − 𝛽)Ω𝛼𝑓(𝑧) 
                       =  Ω𝛽(𝑧 (1− 𝑧)⁄ ) ∗ Ω𝛼𝑓(𝑧) 

                       = Ω𝛽(Ω𝛼𝑓(𝑧)) 

                      =  Ω𝛼 (Ω𝛽𝑓(𝑧)).  

Making use of Definition 2, Al-Refai and Darus have studied interesting classes of 

analytic univalent functions for various geometric properties (Al-Refai & Darus 2009a, 
2009b, 2008). Moreover, they defined and studied the following class of analytic 
univalent functions which will be studied in this study for the Fekete-Szego ̈ problem: 

Definition 3.  (Al-Refai & Darus 2009a) The function 𝑓 ∈ 𝒜0 is said to be in the class 

ℛ𝛼,𝛽(𝜆, 𝜌)   (0 ≤ 𝛼 < 1, 0 ≤ 𝛽 < 1,−
𝜋

2
< 𝜆 <

𝜋

2
, 0 ≤ 𝜌 ≤ 1) it satisfies the 

inequality  

Re{𝑒𝑖𝜆
Θα,β𝑓(𝑧)

z
} > 𝜌 𝑐𝑜𝑠 𝜆 ,    (𝑧 ∈).                                                                                    (6) 

Write  

     ℛ𝛼,0(0, 𝜌) = ℛ𝛼(𝜌), and ℛ𝛼,0(𝜆,𝜌) = ℛ𝛼(𝜆, 𝜌). 
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 Le 𝒫 be the family of functions 𝑝 ∈ 𝒜 satisfying 𝑝(0) = 1 and R𝑒(𝑝(𝑧)) > 0 , 𝑧 ∈

𝕌.   
It is known from (Al-Refai & Darus 2009 a) that  

𝑓 ∈ ℛ𝛼,𝛽(𝜆,𝜌) ⟺ 𝑒𝑖𝜆
Θ𝛼,𝛽𝑓(𝑧)

𝑧
=  [(1 − 𝜌)𝑝(𝑧)𝜌]cos𝜆 + 𝑖 sin 𝜆 ,                                        

(7) 

where  −
𝜋

2
< 𝜆 <

𝜋

2
, and 𝑝 ∈ 𝒫. 

we note that,  

ℛ𝛼,𝛽(0, 𝜌) ≔ {𝑓 ∈ 𝒜0:R𝑒{Θ
𝛼,𝛽𝑓(𝑧)/𝑧} > 𝜌},                                                                      (8) 

ℛ𝛼,1(𝜆, 𝜌) ≔ {𝑓 ∈ 𝒜0: R𝑒{𝑒
𝑖𝜆 [

(1−𝛼)Ω𝛼+1𝑓(𝑧)

𝑧
+  𝛼Ω𝛼𝑓(𝑧)]} > 𝜌 cos𝜆}                    (9) 

The classes ℛ𝛼(𝜌) and ℛ𝛼(𝜆, 𝜌) have been studied in (Ling &Ding, 1994) and (Mishra 
& Gochhayat, 2008) respectively. 

Definition 4.  (Noonan & Thomas, 1976). For the function  f  given by (1) and 𝑞 ∈ ℕ ≔
 {1,2,3, … }, the 𝒒𝑡ℎ Hankel determinant of  f  is defined by  
 

1 1

1 2

1 2 2

n n n q

n n n q

n q n q n q

a a a

a a a

a a a

  

  

                                                                                                  (10) 
 

It is well known (Duren 1983) that for 𝑓 ∈ 𝒮 and given by (1.1), the sharp inequality 
|𝑎3 −𝑎2

2 | ≤ 1 holds. This corresponds to the Hankel determinant with 𝑞 = 2 and 𝑛 =
1.  For a given family ℱof functions in 𝒮, the more general problem of finding sharp 

estimates for |𝜇𝑎2
2 −𝑎3| (𝜇 ∈ ℝ 𝑜𝑟 𝜇 ∈ ℂ) is popularly known as the Fekete-

Szego ̈ problem for ℱ. In fact, for the general class 𝒮, we have  

Theorem 5. (Fekete & Szeg𝑜 ̈ 1933). For each  𝑓 ∈ 𝒮, 

|𝑎3 −𝜇𝑎2
2|  ≤  {

4𝜇 − 3,                        𝜇 ≥ 1

1 + 2𝑒
−2𝜇

1−𝜇⁄ , 0 ≤ 𝜇 ≤ 1
3 − 4𝜇,                         𝜇 ≤ 0

 

The inequality is sharp. 
 The Fekete-Szego ̈  problem for the families  𝒮, 𝒮∗,   𝒞, 𝓚  has been completely solved 

by many authors including (Fekete& Szego ̈ , 1933) and (Keogh &Merkes, 1969; Koepf, 

1987a; Koepf, 1987 b). 
 2    The Fekete-Szeg𝐨 ̈ problem for the Class  ℛ𝛼,𝛽(𝜆, 𝜌) 

To establish our results, we need the following: 
Lemma 2.1.  (Duren 1983). Let the function 𝑝 ∈ 𝒫 and be given by the series 

                𝑝(𝑧) = 1+ 𝑐1𝑧 + 𝑐2𝑧
2 +⋯,(𝑧 ∈ 𝕌).                                                                    (11) 

Then, the sharp estimate   
|𝑐𝑘| ≤ 2  (𝑘 ∈ ℕ), 
holds.  
Lemma 2.2. (Ravichandran at al. 2005). Let the function 𝑝 ∈ 𝒫 be given by 

                  𝑝(𝑧) = 1+ 𝑐1𝑧 + 𝑐2  𝑧
2 +⋯ , (𝑧 ∈ 𝕌).  

Then, for any complex number 𝜇, 
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                 |𝑐2 −𝜇𝑐1
2 | ≤ 𝑚𝑎𝑥 {1, |2𝜇 − 1|},                                                                            (12) 

and the result is sharp for the functions given by 

𝑝(𝑧) =
1+ 𝑧2

1 − 𝑧2
 , 𝑝(𝑧) =

1 + 𝑧

1 − 𝑧
. 

 

Lemma 2.3. (Duren 1983). Let 𝑝 ∈ 𝒫, where 

                     𝑝(𝑧) = 1 + 𝑐1𝑧 + 𝑐2𝑧
2 +⋯,   (𝑧 ∈ 𝕌). 

Then  

           |𝑐2 −
1

2  
𝜇𝑐1

2| ≤ 2 +
1

2
(|𝜇 − 1| − 1)|𝑐1|

2.                                                                    (13) 

 

3    Investigating the problem where 𝝁 ∈ ℂ 

We prove the following: 

Theorem  3.  1. Let the function f given by (1) in the class ℛ𝛼 ,𝛽(𝜆, 𝜌)    (0 ≤ 𝛼 <

1, 0 ≤ 𝛽 < 1,−
𝜋

2
< 𝜆 <

𝜋

2
, 0 ≤ 𝜌 ≤ 1). Then  

|𝑎3 −𝜇𝑎2
2 | ≤

       (2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌) cos𝜆

36
   𝑚𝑎𝑥 {1 , |

  9(2−𝛼)(2−𝛽)(1−𝜌)𝜇𝑒𝑖𝜆 cos𝜆

2(3−𝛼)(3−𝛽)
−

1|}   The result is sharp.  

Proof. 

Let  𝑓 ∈  ℛ𝛼,𝛽(𝜆, 𝜌) (0 ≤ 𝛼 < 1, 0 ≤ 𝛽 <        1,−
𝜋

2
< 𝜆 <

𝜋

2
, 0 ≤ 𝜌 ≤ 1) . 

Then, by (1.7),  

𝑒𝑖𝜆
Θ𝛼,𝛽𝑓(𝑧)

𝑧
= [(1− 𝜌)𝑝(𝑧) + 𝜌] cos𝜆 + 𝑖 sin 𝜆,                                                                  (14) 

where 𝑝 ∈ 𝒫 and is given by (11). Using (5), we rewrite (14 ) as  

𝑒𝑖𝜆 {1 + ∑
(Γ(𝑛+1))

2
Γ(2−𝛼)Γ(2−𝛽)

Γ (𝑛+1−𝛼)Γ(𝑛+1−𝛽)
∞
𝑛=2 𝑎𝑛𝑧

𝑛−1} = {(1 − 𝜌)(1 + ∑ 𝑐𝑛 + 𝜌
∞
𝑛=1

)} cos 𝜆 + 𝑖 sin𝜆              (15) 

Comparing the coefficient, we get 

𝑎2 =
(2−𝛼)(2−𝛽)(1−𝜌) cos𝜆

4𝑒𝑖𝜆
 𝑐1 ,                                                                                         (16) 

𝑎3 =
(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌) cos𝜆

36𝑒𝑖𝜆
 𝑐2,                                                                                 (17) 

Therefore, using (16) and (17), we after simplification  get 

|𝑎3 −𝜇𝑎2
2  | =

(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌) cos𝜆

36
  |𝑐2 − 𝜈𝑐1

2 |           

where  

            𝜐 =
9(2−𝛼)(2−𝛽)(1−𝜌)𝜇𝑒−𝑖𝜆 cos𝜆

4(3−𝛼)(3−𝛽)
. 

 
Therefore, using Lemma 2. 2, we obtain 

 
|𝑎3 −𝜇𝑎2

2 | ≤   
(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌) cos𝜆

36
 𝑚𝑎𝑥 {1, |

9(2−𝛼)(2−𝛽)(1−𝜌)𝜇𝑒𝑖𝜆 cos 𝜆

2(3−𝛼)(3−𝛽)
1|},              (18) 

                                                                                                                               

Where the equality occurs for the function f  given be 

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(−𝛽, 2) {𝑧𝑒−𝑖𝜆 [(1 − 𝜌)
1 + z

1 − z
+ 𝜌] cos𝜆 + 𝑖 sin𝜆}, 
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and also for  

            𝑓(𝑧) = ℒ(−𝛼,2) ℒ(−𝛽, 2) {𝑧𝑒−𝑖𝜆 [(1 − 𝜌)
1 + 𝑧2

1 − 𝑧2
+ 𝜌] cos𝜆 + 𝑖 sin 𝜆}. 

The Proof of the Theorem 3.1 is complete.  

The choice 𝜆 = 0 yields what follows: 
Corollary  3. 2.  Let the function  f  given by (1) be a member of the class ℛ𝛼,𝛽(0, 𝜌). 

Then,  

|𝑎3 −𝜇𝑎2
2 | ≤

(2 − 𝛼)(2 − 𝛽)(3 − 𝛼)(3 − 𝛽)(1 − 𝜌)

36
 

 
  

max  {1, |
9(2 − 𝛼)(2 − 𝛽)(1− 𝜌)𝜇

2(3 − 𝛼)(3 − 𝛽)
− 1|}. 

Equality holds for the function 

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(−𝛽, 2) {z [(1 − 𝜌)
1 + z

1 − z
+ 𝜌]}. 

For  𝛽 = 0, we obtain the following:  

Corollary  3.3.  Let the function  f  given by (1) be a member of the class ℛ𝛼,0(𝜆, 𝜌). 
Then,  

|𝑎3 −𝜇𝑎2
2 | ≤  

(2−𝛼)(3−𝛼)(1−𝜌) cos𝜆

6
max{1, |

9(2−𝛼)(1−𝜌)𝜇𝑒−𝑖𝜆 cos𝜆

(3−𝛼)
− 1|}. 

 
Equality holds for the function 

 

𝑓(𝑧) = ℒ(2 − α, 2) {𝑧𝑒−𝑖𝜆 [(1 − 𝜌)
1 + 𝑧

1 − 𝑧
+ 𝜌] cos 𝜆 + 𝑖 sin 𝜆}. 

Letting  𝛽 = 1, we have  

Corollary 3.4.  Let the function  f  given by (1) be a member of the class ℛ𝛼,1(𝜆, 𝜌). 

Then,  
|𝑎3 −𝜇𝑎2

2 | ≤ 

 
(2−𝛼)(3−𝛼)(1−𝜌) cos𝜆

18
max {1, |

9(2−𝛼)(1−𝜌)𝜇𝑒−𝑖𝜆 cos𝜆

2 (3−𝛼)
−1|}, 

Equality holds for the function 

𝑧𝑓 ′(𝑧) = ℒ(2 − 𝛼, 2) {𝑧𝑒−𝑖𝜆 [(1 − 𝜌)
1 + 𝑧

1 − 𝑧
+ 𝜌] cos𝜆 + 𝑖 sin 𝜆}. 

 
For 𝜌 = 0, we obtain  

Corollary 3.5.  Let the function f given by (1) be a member of the class ℛ𝛼,𝛽(𝜆, 0). 

Then,       
|𝑎3 −𝜇𝑎2

2 | ≤ 

(2 − α)(2 − β)(3− α)(3 − β) cos𝜆

36
max{1, |

9(2 − α)(2 − β)𝜇𝑒−𝑖𝜆 cos𝜆

2(3 − α)(3 − β)
−   1|}. 

Equality holds for the function 

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(−𝛽, 2) {𝑧𝑒−𝑖𝜆 [
1+z2

1−z2
+] cos𝜆 + 𝑖 sin 𝜆}. 
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4   Investigating the problem where 𝝁 ∈ ℝ 

For 𝜆 = 0 and  𝜇 ∈ ℝ, we have the following 
Theorem 4.1. Let the function 𝑓 ∈ 𝒜0 be in the class ℛ𝛼,𝛽(𝜌).  Then,    

|𝑎3 −𝜇𝑎2
2 | ≤

{
 
 

 
 

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
(
9(2−α)(2−β)(1−ρ)𝜇

(3−α)(3−β)
− 2) ,              (μ ≥ σ) ,

(2−α)(2−β)(3−α)(3−β)(1−ρ)

18
,                                                              (0 ≤ μ ≤ 𝜎),              

 
(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
(2 −

9(2−α)(2−β)(1−ρ)𝜇

(3−α)(3−β)
),              (μ ≤ 0),

    (19) 

 
where for convenience, 

 

                                 𝜎 =
4(3−α)(3−β)

9(2−α)(2−β)(1−ρ)
.                                                                             (20) 

Each of the estimates in (19) is sharp. 
Proof.  using (16) and (17), we write  

|𝑎3 −𝜇𝑎2
2 | =  

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
|𝜐𝑐1−

2 𝑐2|                                                             (21) 

𝜐 =
9(2−α)(2−β)(1−ρ)𝜇

4(3−α)(3−β)
.  

Using an application of triangle inequality, we have 

|𝜇𝑎2
2 − 𝑎3| ≤  

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
(|𝑐1

2− 𝑐2| +  |𝜈 − 1||𝑐1|
2).                                      (22) 

If  𝜇 ≥ 𝜎 , then 𝜐 ≥ 1. Thus, applying Lemma 2.2 and Lemma 2.3, we get  

|𝜇𝑎2
2 − 𝑎3| ≤  

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
(
9(2−α)(2−β)(1−ρ)μ

(3−α)(3−β)
− 2).                                                         (23)  

which is the first part of assertion  (19) . Equality in (22) or equivalently (23) holds true 
if and only if  |𝑐2| = 2. Thus the function  f  is   

𝑓(𝑧) = ℒ(2 − α, 2) ℒ(2 − β,2) {𝑧 [(1 − 𝜌)
1+𝑧

1−𝑧
+  𝜌]} , 

or one of its rotations for 𝜇 > 𝜎. 

Next, if 𝜇 ≤ 0, we use application to triangle inequality for (21) to obtain 

    |𝜇𝑎2
2 − 𝑎3| ≤

(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌)

36
(|𝑐2| − 𝜐|𝑐1|

2).                                (24)  

The estimates |𝑐2 | ≤ 2  and |𝑐1| ≤ 2, after simplification, yield the second part of the 

assertion (19), in which equality holds true if and only if  f  is a rotation of  

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(2 − 𝛽, 2) {𝑧 [(1 − 𝜌)
1+𝑧

1−𝑧
+ 𝜌]}  

for 𝜇 > 0. if 𝜇 = 0, then equality holds  true if and only if |𝑐2 | = 2 . Equivalently, we 

have  

𝑝1 (𝑧) =
1+2𝑡𝑧+𝑧2

1−𝑧2
,   (0 ≤ 𝑡 ≤ 1; 𝑧 ∈ 𝕌). 

Thus, the function  f  is  

𝑓(𝑧) = ℒ(2 − α, 2)ℒ(2 − β, 2) {𝑧 [(1− 𝜌)
1+2𝑡𝑧+𝑧2

1−𝑧2
+  𝜌]} , (0 ≤ 𝑡 ≤ 1; 𝑧 ∈ 𝕌),  

or one of its rotations. If  𝜇 = 𝜎, then 𝜐 = 1.  therefore, equality holds true if and only 

if            |𝑐1
2 − 𝑐2| = 2.  This happens if and only if  

     𝑝1 (z) =
1−z2

1+2tz+z2
,                   (0 ≤ 𝑡 ≤ 1;𝑧 ∈ 𝕌). 

Thus the function  f  is  

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(2 − 𝛽, 2) {𝑧 [(1 −   𝜌)
1−𝑧2

1+2𝑡𝑧+𝑧2
+𝜌]},   (0 ≤ 𝑡 ≤ 1),   

or one of rotation.  Finally, we see that  
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|𝜇𝑎2
2 − 𝑎3| =

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
|𝑐2 − 𝑐1

2 + (1 − 𝜐)𝑐1
2|,  

and  

max| 1 − 𝜐| ≤ 1,     (0 ≤ 𝜇 ≤ 𝜎). 
 

Therefore, using Lemma 2.3, we get  

|𝜇𝑎2
2 − 𝑎3| ≤       

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
{2 − |𝑐1|

2 + |𝑐1|
2}  

=   
     (2−α)(2−β)(3−α)(3−β)(1−ρ)

18
,    (0 < 𝜇 ≤ 𝜎). 

If 𝜎1 < 𝜇 < 𝜎2  then equality holds true if and only if |𝑐1| = 0 and  |𝑐2| = 0. 

Equivalently, we have  

𝑝1 (𝑧) =
1+𝑡𝑧2

1−𝑡𝑧2  
,   (0 ≤ 𝑡 ≤ 1; 𝑧 ∈ 𝕌). 

Thus the function f  is   

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(2 − 𝛽, 2) {𝑧 [(1 − 𝜌)
1+𝑡𝑧2

1−𝑡𝑧2
+   𝜌]} ,    (0 < 𝑡 < 1; 𝑧 ∈ 𝕌), 

or one of this rotations.  The proof of Theorem 4.1 is evidently complete. 

Furthermore, by setting  𝛽 = 1 ,  𝛽 = 0 and 𝜌 = 0 in Theorem 4.1 respectively, we 
readily obtain the following corollaries: 

 
Corollary 4.2.  Let the function  f  given by (1) be a member of the class  ℛ𝛼,1(𝜌).  
Then,  

|𝑎3 − 𝜇𝑎2
2| ≤  

{
  
 

  
 
(2 − α)(3 − α)(1 − ρ)

18
(
9(2 − α)(1 − ρ)μ

2(3 − α)
− 2) ,                          (𝜇 ≥ 𝜎),

(2 − α)(3 − α)(1 − ρ)

9
,                                                                 (0 ≤ 𝜇 ≤ 𝜎),    

(2 − α)(3 − α)(1 − ρ)

18
(2 −

9(2 − α)(1 − ρ)μ

2(3 − α)
) ,                          (𝜇 ≤ 0),

 

 
Corollary 4.3.  Let the function f given by (1) be a member of the class ℛ𝛼,0(𝜌). Then,  

|𝑎3 − 𝜇𝑎2
2| ≤  

{
  
 

  
 
(2 − α)(3 − α)(1 − ρ)

6
(
6(2 − α)(1 − ρ)μ

(3 − α)
− 2) ,                          (𝜇 ≥ 𝜎),

(2 − 𝛼)(3 −𝛼)(1 − 𝜌)

3
,                                                                 (0 ≤ 𝜇 ≤ 𝜎),    

(2 − α)(3 − α)(1 − ρ)

6
(2 −

6(2 − α)(1 − ρ)μ

(3 − α)
) ,                          (𝜇 ≤ 0),

 

Corollary 4.4.  Let the function  f  given by (1) be a member of the class ℛ𝛼,𝛽(0). Then,  

|𝑎3 − 𝜇𝑎2
2| ≤  

{
  
 

  
 
(2 − α)(2 − β)(3 − α)(3 − β)

36
(
9(2 − α)(2 − β)μ

(3 − α)(3 − β)
− 2) ,                          (𝜇 ≥ 𝜎),

(2 − α)(2 − β)(3 −α)(3 −β)

18
,                                                                 (0 ≤ 𝜇 ≤ 𝜎),    

(2 − α)(2 − β)(3 − α)(3 − β)

36
(2 −

9(2 − α)(2 − β)μ

(3 − α)(3 − β)
) ,                          (𝜇 ≤ 0),

 

5     Improvement for the estimation 

The second part of assertion (19) can be improved as follows: 
Theorem 5.1.  Let   𝑓 ∈ ℛ𝛼,𝛽(𝜌) (0 ≤ 𝛼 < 1, 0 ≤ 𝛽 < 1,     0 ≤ 𝜌 ≤ 1).  

    If (σ/2≤ μ ≤ σ),then                                     

       |𝜇𝑎2
2 −𝑎3 | + {

4(3−α)(3−β)

9(1−ρ)(2−α)(2−β)
− 𝜇} |𝑎2|

2 ≤  
(2−α)(2−β)(3−α)(3−β)(1−ρ)

18
                              (25)                                                                   
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and  
If (0≤ μ ≤ σ/2), then  

 |𝜇𝑎2
2 − 𝑎3| + 𝜇|𝑎2 |

2 ≤
(2−α)(2−β)(3−α)(3−β)(1−ρ)

18
                                                     (26)                                                          

   

  Where, for convenience,  

𝜎 =
4(3−α)(3−β)

9(2−α)(2−β)(1−ρ)
. 

Proof.  For the values of 𝜇  prescribed in (25), we have   

|𝜇𝑎2
2 −𝑎3| + {

4(3 − α)(3 − β)

9(1 − ρ)(2− α)(2− β)
− 𝜇}|𝑎2 |

2 

 

 

=   
 (2−α)(2−β)(3−α)(3−β)(1−ρ)

36
 {|𝑐2 − 

9(2−α)(2−β)(1−ρ)μ

4 (3−α)(3−β)
𝑐1
2 | 

                      +      (1−
9(2−α)(2−β)(1−ρ)μ

4(3−α)(3−β)
 )|𝑐1|

2} 

 

                   ≤     
(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
{2 +  (

9(2−α)(2−β)(1−ρ)μ

4(3−α)(3−β)
−1) |𝑐1|

2 + (1−

                                     
  9(2−α)(2−β)(1−ρ)μ

4(3−α)(3−β)
) |𝑐1|

2}  

 

 =      
       (2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌)

18
,         (𝜎/2 ≤ 𝜇 ≤ 𝜎)   

 
which establishes (25). Similarly, for the value of  𝜇 prescribed in (26), we have  

|𝜇𝑎2
2 − 𝑎3| + 𝜇|𝑎2 |

2 

           =        
(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌)

36
 {|𝑐2 − 

9(2−𝛼)(2−𝛽)(1−𝜌)𝜇

4(3−𝛼)(3−𝛽)
𝑐1
2| 

                 +       (
9(2−𝛼)(2−𝛽)(1−𝜌)𝜇

4(3−𝛼)(3−𝛽)
 |𝑐1|

2}              

                                       

                ≤         |𝑐1|
2   
(2 − 𝛼)(2 − 𝛽)(3 − 𝛼)(3 − 𝛽)(1 − 𝜌)

36
  

                                              {2   −
9(2−𝛼)(2−𝛽)(1−𝜌)𝜇

4(3−𝛼)(3−𝛽)
+   

9(2−𝛼)(2−𝛽)(1−𝜌)𝜇

4(3−𝛼)(3−𝛽)
 |𝑐1|

2} 

             =       
(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌)

18
,     (0 ≤ 𝜇 ≤ 𝜎/2),  

 

which proves (26). 
For  𝛽 = 0, we obtain the following:  

Corollary 5.1.  Let the function  f  given by (1) be a member of the class ℛ𝛼,0(𝜌). Then, 

    |𝜇𝑎2
2 − 𝑎3| + {

2(3−α)

3(1−ρ)(2−α)
−𝜇} |𝑎2|

2 ≤   
(2−α)(3−α)(1−ρ)

3
. 

and  

|𝜇𝑎2
2 − 𝑎3| + 𝜇|𝑎2 |

2 ≤
(2−α)(3−α)(1−ρ)

3
  

Letting  𝛽 = 1, we have  

Corollary 5.2.  Let the function  f  given by (1) be a member of the class ℛ𝛼,1(𝜌). Then,  

  |𝜇𝑎2
2 − 𝑎3| + {

8(3−α)

9(1−ρ)(2−α)
− 𝜇} |𝑎2|

2 ≤   
(2−α)(3−α)(1−ρ)

9
. 
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and  

   |𝜇𝑎2
2 − 𝑎3| + 𝜇|𝑎2 |

2 ≤
(2−α)(3−α)(1−ρ)

9
. 

For  𝜌 = 0r, we get 
Corollary 5.3.  Let the function  f  given by (1) be a member of the class ℛ𝛼,𝛽(0). Then,  

|𝜇𝑎2
2 − 𝑎3| + {

4(3−α)(3−β)

9(2−α)(2−β)
−𝜇} |𝑎2|

2 ≤   
(2−α)(2−β)(3−α)(3−β)

18
  

and  

|𝜇𝑎2
2 − 𝑎3| + 𝜇|𝑎2 |

2 ≤
(2−α)(2−β)(3−α)(3−β)

18
 .    

6   Coefficient bounds for the inverse functions of  𝓡𝜶,𝜷(𝝆) 
        We first state the following theorem.     

Theorem 6.1. Let the function  f  given by (1), be in the class ℛ𝛼,𝛽(𝜌)  . Also let the 

function 𝑓−1  , defined by 

                                 𝑓−1(𝑓(𝑧)) = 𝑧 = 𝑓(𝑓−1(𝑧)), 
be the inverse of  f . If  

𝑓−1(𝑤) = 𝑤+ ∑ 𝑑𝑛𝑤
𝑛∞

𝑛=2 ,  (|𝑤| < 𝑟0 ; 𝑟0 >
1

4
)                                                                  (27) 

                                        

Then,  

                |𝑑2| ≤
(2−α)(2−β)(1−ρ)

2
 .                                                                                   (28) 

 

|𝑑3 | ≤ {

(2−α)(2−β)(3−α)(3−β)(1−ρ)

36
(
18(2−α)(2−β)(1−ρ)

(3−α)(3−β)
−2) ,            2 ≥ 𝜎 

(2−α)(2−β)(3−α)(3−β)(1−ρ)

18
,                                                          2 ≤ 𝜎

.               (29)                 

 
each of the estimates in (28)  and (29) is sharp.  
 

Proof.  Relation (27) gives  

                             𝑑2 = −𝑎2, and  𝑑3 = 2𝑎2
2 −𝑎3 . 

Thus, making use of (16) and (17), we get 

                                           |𝑑2 | = |−
(2−α)(2−β)(1−ρ)

4
 𝑐1|. 

Using the estimate|𝑐1| ≤ 2, we  obtain           

                          |𝑑2| ≤
(2−α)(2−β)(1−ρ)

2
 . 

Equality occurs for the inverse of  

           𝑓(𝑧) = ℒ(2 − α, 2)ℒ(2 − β, 2) {𝑧 [(1−  𝜌)
1+𝑧

1−𝑧
+𝜌]} 

By using Theorem 4.1, we have  

 

|𝑑3 | ≤
(2−𝛼)(2−𝛽)(3−𝛼)(3−𝛽)(1−𝜌)

36
(
18(2−𝛼)(2−𝛽)(1−𝜌)

(3−𝛼)(3−𝛽)
−  2), 

when 𝜎 ≤  2, 

and 

     |𝑑3| ≤
(2−α)(2−β)(3−α)(3−β)(1−ρ)

18
 

When 𝜎  ≥ 2 ,  

where 𝜎 ≔
4(3−α)(3−β)

9(2−α)(2−β)(1−ρ)
. 
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Since each estimate of  Theorem 4.1 is sharp, then the estimate of |𝑑3 | is also sharp. 

For 𝜎 > 2,  the equality occurs for 

𝑓(𝑧) = ℒ(2 − 𝛼, 2)ℒ(2 − 𝛽, 2) {𝑧 [(1 − 𝜌)
1+𝑡𝑧2

1−𝑡𝑧2
+  𝜌]} ,    (0 < 𝑡 < 1; 𝑧 ∈ 𝕌), 

For 𝜎 = 2 the equality occurs for 

𝑓(𝑧) = ℒ(2 − α, 2)ℒ(2 − β, 2) {𝑧 [(1− 𝜌)
1+2𝑡𝑧+𝑧2

1−𝑧2
+  𝜌]} , (0 ≤ 𝑡 ≤ 1; 𝑧 ∈ 𝕌),              

For 𝜎 < 2  the equality occurs for 

          𝑓(𝑧) = ℒ(2 − α, 2)ℒ(2 − β, 2) {𝑧 [(1− 𝜌)
1+𝑧

1−𝑧
+ 𝜌]}  , 

The proof of Theorem 6.1 is evidently complete. 
For  𝛽 = 0,  𝛽 = 1,  𝜌 = 0,    we obtain the following:  

Corollary  6. 2.  Let the function  𝑓−1 given by (1) be a member of the class ℛ𝛼,0(𝜌). 
Then,                                                                                                                                          

      |𝑑2 | ≤ (2 − 𝛼)(2 − 𝜌)         
 

|𝑑3 |  ≤

{
 
 

 
 (2 − α)(3− α)(1 − ρ)

6
(
18(2 − α)(1− ρ)

(3 − α)
− 2) 2 ≥ 𝜎

(2 − α)(3 − α)(1 − ρ)

3
2 ≤ 𝜎

 

 

Corollary  6. 3.  Let the function  𝑓−1 given by (1) be a member of the class ℛ𝛼,1(𝜌). 
Then                                                                                                  

             |𝑑2 | ≤
(2−𝛼)(2−𝜌)

2
 

and 
 

|𝑑3 | ≤ {

(2−α)(3−α)(1−ρ)

18
(
9(2−α)(1−ρ)

(3−α)
− 2) ,            2 ≥ 𝜎 

(2−α)(3−α)(1−ρ)

6
,                                                 2 ≤ 𝜎

. 

 

Corollary  6. 4.  Let the function  𝑓−1 given by (1) be a member of the class ℛ𝛼,𝛽(0).  

Then,      |𝑑2|  ≤  
(2−α)(2−β)

2
 .    

and  

            

|𝑑3| ≤

{
 
 

 
 (2 − α)(2 − β)(3 − α)(3 − β)

36
(
18(2 − α)(2 − β)

(3 − α)(3 − β)
− 2) ,       2 ≥ σ 

(2 − α)(2 − β)(3 − α)(3 − β)

18
,                            2 ≤ σ

. 
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Abstract: The generalized Riccati equation mapping method is applied in this article 

to construct many new exact traveling wave solutions for the generalized nonlinear 
Gardner equation and the generalized KdV-mKdV equation with higher-order 

nonlinear terms. Solation wave solutions of these equations are obtained. This method 
is straightforward and concise. It gives much more general results than the well-known 
results obtaining by other methods. With the aid of Maple, some graphical 

representations for some results are presented by tic choosing suitable values of 
parameters. 

Keywords: Exact traveling wave solutions; the generalized Riccati equation mapping 
methods; the generalized nonlinear Gardner equation; the generalized KdV-mkdV 
equation with higher-order nonlinear terms. 

 

Introduction 

The investigation of exact traveling wave solutions to nonlinear PDEs plays an 
important role in the study of nonlinear wave physical phenomena. Nonlinear wave 
phenomena appears in various scientific and engineering fields such as fluids 

mechanics, plasma physics, optical fiber, biology, solidstate physics, chemical 
kinematics, chemical physics and geochemistry. Nonlinear wave phenomena of 

dispersion, dissipation, diffusion, reaction and convection are very important in 
nonlinear wave equations. In recent decades, many effective methods have been 
established to obtain exact solutions of nonlinear PDEs, such as the inverse scattering 

transform [1], the Hirota methods[2], the truncated Painlevé expansion method [3], the 
Backlund transform method [1,4,5], theexp-function methods[6-8], the simplest 

equation method [9,10], the Jacobi elliptic function method [11-14],thetanh-function 

methods[15,16],the (
𝐺`

𝐺
)-expansion method [17-20], the modified simple equation 

method [21,22], the Kudryashov method [23-25], the (
𝐺`

𝐺
,
1

𝐺
)-expansion method [26-29], 

the generalized Riccati equation mapping method [30-35] and so on. 
The objective of this article is to use the generalized Riccati equation mapping method 
to construct new exact traveling wave solutions of the following two higher-order 

nonlinear PDEs: 
1- The generalized nonlinear Gardner equation [36] in the form: 

 
𝑢𝑡 +𝛼𝑢

𝑛𝑢𝑥+ 𝛽𝑢
2𝑛 𝑢𝑥+ 𝛾𝑢𝑥𝑥𝑥                                                      (1.1) 
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Where 𝛼, 𝛽, 𝛾 positive parameters, and n are is a positive integer. Eq. (1.1) is one 

model inplasma physics and solid physics [3]. 
 
2-  The generalized KdV-mKdV equation with higher-order nonlinear terms [20, 26, 

36]  in the form: 
 

𝑢𝑡 + (𝜆 + 𝜇𝑢
𝑚 + 𝛿𝑢2𝑚 )𝑢𝑥 +𝑢𝑥𝑥𝑥                            (1.2) 

 

where𝜆, 𝜇, 𝛿are constants and m is a positive integer. This equation may describe the 

wavepropagation of thebound particle. sound wave, and thermal pulse. It is most 
popular solution equation and often exists practical problem,  such as fluid physics 
and quantum field theory. 

This paper is organized as follows: In Sec. 2, the description of the generalized 
Riccati equation mapping method is given. In Sec. 3, we use the given method 

described in sec.2,to find many new exact traveling wave solutions of the nonlinear 
Eqs. (1.1) and (1-2).In Sec. 4, physical  
explanation of some results are presented. In Sec. 5. some conclusions are obtained. 

2. Description of the generalized Riccati equation mappingmethod 
Suppose that we have the following nonlinear PDE: 

 
𝐹(𝑢, 𝑢𝑡,𝑢𝑥 ,𝑢𝑡𝑡 ,𝑢𝑥𝑥𝑥 ,…… . ) = 0,                     (2.1) 

 
where F is a polynomial in u(x, t) and its partial derivatives, in which the highest order 

derivatives and the nonlinear terms are involved. In the following, we give tile main 
steps of thismethod [30-35]: 
Step 1 . Using the wave transformation 

 
u(x,t)=u(𝜉)                         (2.2) 

where c is a constant, to reduce Eq. (2.1) to the following  ODE: 
P(u, u', u'',…) = 0,              (2.3) 

where P is a polynomial 1 L u(𝜉) and its total derivatives while '=
𝑑

𝑑𝜉
 

Step 2. Assume that Eq. (2.3) has the formal solution 

 

𝑢(𝜉) =∑𝑎𝑖𝜙

𝑁

𝑖=0

(𝜉)𝑖 ,                              (2.4) 

where 𝑎𝑖 are constants to he determined, such that 𝑎𝑁 ≠ 0 0 , while 𝜙(𝜉)satisfies the 

generalized Riccati equation: 
 

𝜙′(𝜉) = 𝑟 + 𝑝𝜙(𝜉) + 𝑞𝜙(𝜉)2,              (2.5) 
where p. q are constants, such that 𝑞 ≠ 0. 

It is well-known [30-35] that Eq. (2.5) has many families of solutions as follows: 

Family 1. When  p2-4qr >0 and pq≠ 0or qr≠ 0 qr, we have 
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𝜙1(𝜉) =
1

2𝑞
(𝑝 + √𝑝2 −4𝑞𝑟 tanh (

√𝑝2 −4𝑞𝑟

2
𝜉), 

𝜙2(𝜉) =
1

2𝑞
(𝑝 +√𝑝2 − 4𝑞𝑟 coth(

√𝑝2 −4𝑞𝑟

2
𝜉), 

𝜙3(𝜉) =
1

2𝑞
(𝑝 +√𝑝2 − 4𝑞𝑟(coth (√𝑝2 − 4𝑞𝑟𝜉) ∓ csch(√𝑝2 − 4𝑞𝑟 𝜉))), 

𝜙4(𝜉) =
1

4𝑞
(2𝑝+ √𝑝2− 4𝑞𝑟(tanh (

√𝑝2 − 4𝑞𝑟

4
𝜉)  +  tanh(

√𝑝2 −4𝑞𝑟

4
𝜉))), 

𝜙5(𝜉) =
1

2𝑞
(−𝑝 +

∓√(𝑅2 + 𝑀2)(𝑃2 − 4𝑞𝑟)− 𝑅√(𝑃2 − 4𝑞𝑟)𝑐𝑜𝑠ℎ√𝑃2 − 4𝑞𝑟𝜉)

𝑅𝑠𝑖𝑛ℎ(√𝑝2 − 4𝑞𝑟 𝜉) +𝑀
) 

𝜙6(𝜉) =
1

2𝑞
(−𝑝 +

∓√(𝑅2 + 𝑀2)(𝑃2 − 4𝑞𝑟)− 𝑅√𝑃2 − 4𝑞𝑟 cosh (√𝑃2 −4𝑞𝑟𝜉)

𝑅𝑠𝑖𝑛ℎ(√𝑝2 −4𝑞𝑟 𝜉)+ 𝑀
) 

 
Where R and M are nonzero real constant. 

𝜙7(𝜉) =
2𝑟 cosh(

√𝑝2−4𝑞𝑟

2
𝜉)

√𝑝2 −4𝑞𝑟 sinh (
√𝑝2−4𝑞𝑟

2
𝜉) − 𝑝cosh(

√𝑝2−4𝑞𝑟

2
𝜉)

 

𝜙8(𝜉) =
−2𝑟 sinh (

√𝑝2−4𝑞𝑟

2
𝜉)

𝑝 sinh (
√𝑝2−4𝑞𝑟

2
𝜉) −√𝑝2 − 4𝑞𝑟 cosh(

√𝑝2−4𝑞𝑟

2
𝜉)

 

𝜙9(𝜉) =
2𝑟 sinh(√𝑝2 − 4𝑞𝑟 𝜉)

−𝑝 sinh(√𝑝2 −4𝑞𝑟 𝜉)+ √𝑝2 −4𝑞𝑟 cosh(√𝑝2 −4𝑞𝑟 𝜉)∓ √𝑝2 −4𝑞𝑟
 

𝜙10(𝜉)

=
4𝑟 sinh(

1

4
√𝑝2− 4𝑞𝑟 𝜉) 𝑐𝑜𝑠ℎ (

1

4
√𝑝2 − 4𝑞𝑟 𝜉)

−2𝑝 sinh(√𝑝2 −4𝑞𝑟  𝜉) cosh(√𝑝2− 4𝑞𝑟 𝜉) + 2√𝑝2− 4𝑞𝑟 cosh2(√𝑝2 − 4𝑞𝑟 𝜉) − √𝑝2− 4𝑞𝑟
 

 
Family 2. When 𝑝2 −4𝑞𝑟< 0 and pq≠ 0 or qr ≠ 0, we have: 

 

𝜙11(𝜉) =
1

2𝑞
(−𝑝 +√4𝑞𝑟 − 𝑝2 tan (

√4𝑞𝑟− 𝑝2

2
𝜉)), 

 

𝜙12(𝜉) =
1

2𝑞
(𝑝 +√4𝑞𝑟 − 𝑝2 cot (

√4𝑞𝑟− 𝑝2

2
𝜉)), 

𝜙13(𝜉) =
1

2𝑞
(−𝑝 +√4𝑞𝑟 − 𝑝2(tan (√4𝑞𝑟 − 𝑝2𝜉) ∓ 𝑠𝑒𝑐 (√4𝑞𝑟− 𝑝2𝜉) )), 

 
 

𝜙14(𝜉) = −
1

2𝑞
(𝑝+ √4𝑞𝑟 − 𝑝2(cot (√4𝑞𝑟 − 𝑝2𝜉) ∓ 𝑐𝑠𝑐 (√4𝑞𝑟 − 𝑝2𝜉)) ) 
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𝜙15(𝜉) = −
1

4𝑞
(−2𝑝+ √4𝑞𝑟 − 𝑝2(tan(

√4𝑞𝑟 − 𝑝2

4
𝜉) − 𝑐𝑜𝑡 (

√4𝑞𝑟− 𝑝2

4
𝜉)) ) 

 

𝜙16(𝜉) =
1

2𝑞
(−𝑝 +

∓√(𝑅2 − 𝑀2)(4𝑞𝑟− 𝑃2)− 𝑅√4𝑞𝑟 − 𝑃2cos (√4𝑞𝑟 − 𝑃2𝜉)

𝑅𝑠𝑖𝑛(√4𝑞𝑟− 𝑝2 𝜉) + 𝑀
) 

𝜙17(𝜉) =
1

2𝑞
(−𝑝 −

∓√(𝑅2 − 𝑀2)(4𝑞𝑟− 𝑃2)− 𝑅√4𝑞𝑟 − 𝑃2cos (√4𝑞𝑟 − 𝑃2𝜉)

𝑅𝑠𝑖𝑛(√4𝑞𝑟− 𝑝2 𝜉) + 𝑀
) 

 
Where R and M are two nonzero real constants satisfying 𝑅2 −𝑀2 > 0 

 

𝜙18(𝜉) =
−2𝑟 𝑐𝑜𝑠 (

√4𝑞𝑟−𝑝2

2
𝜉)

√4𝑞𝑟 − 𝑝2 sin (
√4𝑞𝑟−𝑝2

2
𝜉) + 𝑝 cos(

√4𝑞𝑟−𝑝2

2
𝜉)

 

𝜙19(𝜉) =
−2𝑟 𝑠𝑖𝑛 (

√4𝑞𝑟−𝑝2

2
𝜉)

−𝑝 sin (
√4𝑞𝑟−𝑝2

2
𝜉) + √4𝑞𝑟 − 𝑝2 cos(

√4𝑞𝑟−𝑝2

2
𝜉)

 

 

𝜙20(𝜉) =
−2𝑟 cos(√4𝑞𝑟 − 𝑝2𝜉)

√4𝑞𝑟 − 𝑝2 sin(√4𝑞𝑟 − 𝑝2𝜉) + 𝑝 cos(√4𝑞𝑟 − 𝑝2𝜉) ∓ √4𝑞𝑟 − 𝑝2
 

𝜙21(𝜉) =
−2𝑟 cos(√4𝑞𝑟 − 𝑝2𝜉)

−𝑝 sin(√4𝑞𝑟 − 𝑝2𝜉) + √4𝑞𝑟− 𝑝2 cos(√4𝑞𝑟 − 𝑝2𝜉) ∓√4𝑞𝑟 − 𝑝2
 

𝜙22(𝜉)

=
−2𝑟 cos(√4𝑞𝑟 − 𝑝2𝜉)

−2𝑝 sin(
1

4
√4𝑞𝑟 − 𝑝2𝜉)cos (

1

4
√4𝑞𝑟 − 𝑝2𝜉) + 2√4𝑞𝑟 − 𝑝2 cos2(√4𝑞𝑟 − 𝑝2𝜉) − √4𝑞𝑟 − 𝑝2

 

 
Family 3. When r=0 and pq≠ 0 , we have 

 

𝜙23 (𝜉) =
−𝑝𝑑

𝑞(𝑑 + cosh(𝑝𝜉) − sinh(𝑝𝜉)
 

 

 

𝜙24 (𝜉) =
−𝑝(cosh(𝑝𝜉) + sinh(𝑝𝜉)) 

𝑞(𝑑 + cosh(𝑝𝜉) − sinh(𝑝𝜉)
 

Where d is an arbitrary constant. 
Family 4. When 𝑞 ≠ 0 and r = p = 0, we have 

𝜙24(𝜉) =
−1

𝑞𝜉 + 𝑐1
 

Where 𝑐1 is an arbitrary constant. 
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Step 3. We determine the positive integer N in (2.4) by using the homogeneous balance 
betweenthe highest-order derivatives and the nonlinear terms in Eq. (2.3), More 

precisely we define thedegree of 𝑢𝜉  as D[u(𝑢𝜉)]=N which gives rise to the degree of 
other expressions as follows: 

 

𝐷 [
𝑑𝑙𝑢

𝑑𝜉𝑙
] = 𝑁 + 𝑙, 

𝐷 [𝑢𝑚 (
𝑑𝑙𝑢

𝑑𝜉𝑙
)

𝑠

] = 𝑁𝑚 + 𝑠(𝑙 +𝑁)., 

 

Therefore, we can get the value of N in (2. .(4  
Step 4. We substitute (2.4) along with Eq. (2.5) into Eq. (2.3), collect all the term with 

the same powers of𝜙𝑖 (𝜉) and set them to zero, we Obtain a system of algebraic 
equations, which can be solved by Maple to get the values of 𝑎𝑖. k and 𝜔. Consequently, 

we obtain t theexact traveling wave solutions of Eq. (2.1). 
3 .Applications 

In this section, we apply the so-called generalizedRiccati equation mapping method of 
See. 2,to find the exact Solutions of the Eqs. (1.1) and (1.2) in the following subsections: 

1.3 On solving Eq. (1.1) using the method of section 2. 
In this subsection, we will apply the method described in Sec. 2 to find the exact 
travelingwave solutions of the generalized nonlinear Gardner equation (1.1). To this 

aim, we usethe wavetransformation (2,2) to reduce Eq. (1. 1) to the following ODE: 
 

−𝑐𝑢(𝜉) +
𝛼

𝑛 + 1
𝑢𝑛+1(𝜉) + +

𝛽

2𝑛 + 1
𝑢2𝑛+1(𝜉) + 𝛾𝑢′′(𝜉) = 0 

 

By balancing 𝑢′′(𝜉) with𝑢2𝑛+1(𝜉) (é) in Eq. (3.1.1). we get 𝑁 =
1

𝑛
 

Since the balance number N is not integer, then we use the following new 
transformation: 
 

𝑢(𝜉) = [𝑣(𝜉)]
1

𝑛 

 
 

where v is a new function of 𝜉.Substituting (3.1 .2) into (3.1.1), we have the new 
equation  

 

−𝑐𝑣(𝜉) +
𝛼

𝑛 + 1
𝑣3(𝜉) + +

𝛽

2𝑛 + 1
𝑣4(𝜉) −

𝛾(𝑛 − 1)

𝑛2
[𝑣 ′(𝜉)]2 +

𝛾

𝑛
𝑣(𝜉)𝑣′′(𝜉) = 0 

Balancing the 𝑣(𝜉)𝑣′′(𝜉) and 𝑣4(𝜉) in (3.1.3), then the following  relation is obtained 
 

𝑁 +𝑁 + 2 = 4𝑁 ⇒ 𝑁 = 1 

 
From (2.1) the formal solution of eq. (3.1.4) has the form: 
 

𝑐𝑣𝑢 = 𝑎0 +𝑎1∅(𝜉) 
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where 𝑎0, 𝑎1 are constants to he deterunued, such that 𝑎1 ≠ .while ∅(𝜉) is given by 

(2.5). 
Now, substituting (3.1.5) along with Eqs. (2.5) into (3.1.3) , collecting tile coefficients 

of ∅𝑖(𝜉)andsetting then 1 to zero, we get the following system of algebraic equations: 

 

∅4 =
𝑎1

4𝛽

2𝑛 + 1
+
𝛾𝑞2𝑎1

2

𝑛2
+
𝛾𝑞2𝑎1

2

𝑛
= 0 

 

∅3 =
𝑎1

3𝛼

𝑛 + 1
+
4𝑎0𝑎1

3𝛽

2𝑛 + 1
+
2𝛾𝑎1

2𝑝𝑞

𝑛2
+
3𝛾𝑎1

2𝑝𝑞 + 2𝛾𝑞2𝑎0𝑎1
𝑛

−
2𝛾𝑎1

2𝑝𝑞

𝑛
= 0 

 

∅2 = −𝑐𝑎1
2 +

3𝑎0𝑎1
3𝛼

𝑛 + 1
+
6𝛾𝑎0

2𝑎1
2𝛽

2𝑛 + 1
+
3𝑎0𝛾𝑝𝑞𝑎1 +𝑎1𝛾(𝑞

2𝑎1 + 2𝑞𝑟𝑎1)

𝑛

+
𝛾(𝑞2𝑎1

2 + 2𝑞𝑟𝑎1
2)

𝑛2
−
𝛾(𝑞2𝑎1

2 + 2𝑞𝑟𝑎1
2)

𝑛
= 0 

 

∅ = −2𝑐𝑎0𝑎1 +
3𝑎0

2𝑎1𝛼

𝑛 + 1
+
4𝑎0

3𝑎1𝛽

2𝑛 + 1
+
2𝛾𝑎1

2𝑟𝑝

𝑛2
+
𝑎0𝛾(𝑝

2𝑎1 + 2𝑞𝑟𝑎1) + 𝛾𝑎1
2𝑟𝑝

𝑛

−
2𝛾𝑎1

2𝑟𝑝

𝑛
= 0 

 

∅0 = −𝑐𝑎0
2 +

𝛾𝑎1
2𝑟2

𝑛2
+

𝑎0
4𝛽

2𝑛 + 1
+
𝑎0

3𝛼

𝑛 + 1
+
𝑎0𝛾𝑎1𝑝𝑟

𝑛
−
𝛾𝑎1

2𝑟2

𝑛
= 0 

 
On solving the. above algebraic equations with the aid of Maple or Mathematica, we 
have the following result: 

 

𝑎0 =
𝛾(𝑛 + 2)(𝑛+ 1)(Ω± 𝑝√Ω)

2𝛼𝑛2
,          𝑎1 = ±

𝛾√Ω(𝑛+ 1)(𝑛+ 2)𝑞

𝛼𝑛2
 

 

𝑐 =
Ω𝛾

𝑛2
,    𝛽 = −

𝛼2(2𝑛+ 1)𝑛2

𝛾(𝑛+ 1)(𝑛+ 2)2Ω
 

 
where Ω = 𝑝2 −4𝑞𝑟 > 0. Consequently, we have two types of the exact traveling 

wave solutions of Eq. (1.1) as follows: 

Type 1. When  Ω > 0 and qr ≠ 0, we have: 
 

𝑢1(𝜉) = {
𝛾(𝑛 + 2)(𝑛+ 1)Ω

2𝛼𝑛2
(1 ± tanh (

√Ω

2
𝜉))}

1

𝑛

 

𝑢2(𝜉) = {
𝛾(𝑛 + 2)(𝑛+ 1)Ω

2𝛼𝑛2
(1 ± coth (

√Ω

2
𝜉))}

1

𝑛

 

𝑢3(𝜉) = {
𝛾(𝑛 + 2)(𝑛+ 1)Ω

2𝛼𝑛2
[1 ± (coth(√Ω𝜉)+ 𝑐𝑠𝑐ℎ(√Ω𝜉))]}

1

𝑛
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𝑢4(𝜉) = {
𝛾(𝑛 + 2)(𝑛+ 1)Ω

4𝛼𝑛2
[2 ± (tanh(

√Ω

4
𝜉) + 𝑐𝑜𝑡ℎ (

√Ω

4
𝜉))]}

1

𝑛

 

𝑢6(𝜉) = {
𝛾(𝑛+ 2)(𝑛+ 1)

2𝛼𝑛2
[Ω− 𝑝√Ω− (

4𝑟𝑝√Ω𝑐𝑜𝑠ℎ (
√Ω

2
𝜉)

√Ω𝑠𝑖𝑛ℎ(
√Ω

2
𝜉) − 𝑝 𝑐𝑜𝑠ℎ (

√Ω

2
𝜉)
)]}

1

𝑛

 

𝑢7(𝜉) = {
𝛾(𝑛+ 2)(𝑛+ 1)

2𝛼𝑛2
[Ω − 𝑝√Ω− (

4𝑟𝑝√Ω𝑠𝑖𝑛ℎ (
√Ω

2
𝜉)

𝑝𝑠𝑖𝑛ℎ (
√Ω

2
𝜉) − √Ω 𝑐𝑜𝑠ℎ(

√Ω

2
𝜉)
)]}

1

𝑛

 

 

 

𝑢8(𝜉) = {
𝛾(𝑛+ 2)(𝑛+ 1)Ω

2𝛼𝑛2
[
Ω − 𝑝√Ω

2

+ (
−2𝑟𝑝√Ω𝑠𝑖𝑛ℎ(√Ω𝜉)

√Ω𝑐𝑜𝑠ℎ(√Ω𝜉)− 𝑝 𝑠𝑖𝑛ℎ(√Ω𝜉) + √Ω
)]}

1

𝑛

 

𝑢9(𝜉) = {
−𝑝𝑑

𝑞(𝑑 + cosh(𝑝𝜉) − sinh(𝑝𝜉))
}

1

𝑛

 

𝑢10(𝜉) = {
−𝑝(cosh(𝑝𝜉) − sinh(𝑝𝜉)

𝑞(𝑑 + cosh(𝑝𝜉) − sinh(𝑝𝜉))
}

1

𝑛

 

 
 

where 𝜉 = 𝑥 −
Ω𝛾

𝑛2
𝑡 

 

2.3. On solving Eq. (1.2) using the method of section 2. 

Here, we will apply the method described in Sec. 2 to find the exact traveling wave 

solutions of the generalized KdV-mKdV equation with any-order nonlinear terms (1.2). 
To this aim, we use the wave transformation (2.2) to reduce Eq. (1.2) to the following 
ODE: 

 
𝑢′′′ + (𝜆+ 𝜇𝑢𝑚 + 𝛿𝑢2𝑚)𝑢′ − 𝑐𝑢′ = 0 

 

By balancing 𝑢′′′ with 𝑢2𝑚𝑢′ in Eq. (3.1), we get N =
1

𝑚
 . According to step 3, we use 

thetransformation 

 

𝑢(𝜉) = 𝑣
1

𝑚(𝜉) 
 
where 𝑣(𝜉) is a new function of 𝜉. Substituting (3.2.2) into Eq. (3.2.1), we get the new 

ODE: 
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𝑚2𝑣2𝑣 ′′′ + (𝜆+ 𝜇𝑣 + 𝛿𝑣 − 𝑐)𝑚2𝑣2𝑣 ′ +3𝑚(1 −𝑚)𝑣𝑣 ′𝑣 ′′+ (2𝑚2 −3𝑚
+ 1)(𝑣 ′)3 = 0 

 
 
Balancing 𝑣2𝑣 ′′′ with 𝑣4𝑣 ′ in Eq. (3.2.3) gives N = 1. Consequently, we get the solution  

 

𝑣(𝜉) = 𝑎0 +𝑎1𝜙(𝜉) 
 
where 𝑎0, 𝑎1 are constants to be determined, such that 𝑎1 ≠ 0while𝜙(𝜉) is given by 

(2.5). 
Now, substituting (3.2.4) along with Eqs. (2.5) into (3.2.3) , collecting the coefficients 

of 𝜙𝑖 (𝜉)and setting them to zero, we get a system of algebraic equations in 𝑎0, 𝑎1and c 

which are omitted here for simplicity. On using the Maple or Mathemuatica we have 
found the following results: 

 

𝑢1(𝜉) =

{
 

 √Ω
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
(tanh (

√Ω

2
𝜉) − 1 )

}
 

 

1

𝑚

 

𝑢2(𝜉) =

{
 

 √−Ω
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
(coth (

√Ω

2
𝜉) − 1 )

}
 

 

1

𝑚

 

𝑢3(𝜉) =

{
 

 √−Ω
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
(csch(√Ω𝜉)+ 𝑐𝑜𝑡ℎ(√Ω𝜉) − 1 )

}
 

 

1

𝑚

 

𝑢4(𝜉) =

{
 

 √−Ω
(𝑚+1)(2𝑚+1)

𝛿

4𝑚
(tanh (

√Ω

4
𝜉) + coth(

√Ω

4
𝜉) − 2 )

}
 

 

1

𝑚

 

 

𝑢5(𝜉) =

{
 

 √−Ω
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
(1−

√(𝑚2 + 𝑅2) − 𝑅 cosh (√Ω𝜉)

𝑅𝑠𝑖𝑛ℎ(√Ω𝜉)+ 𝑀
)

}
 

 

1

𝑚

 

 

𝑢6(𝜉) =

{
 

 √−Ω
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
[((p + √Ω)+(

4𝑟𝑝√Ω𝑠𝑖𝑛ℎ (
√Ω

2
𝜉)

√Ω𝑠𝑖𝑛ℎ (
√Ω

2
𝜉) − 𝑝 𝑐𝑜𝑠ℎ(

√Ω

2
𝜉)
)]

}
 

 

1

𝑚
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𝑢7(𝜉) =

{
 

 √−
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
[((p +√Ω) +(

4𝑟𝑝𝑠𝑖𝑛ℎ (
√Ω

2
𝜉)

𝑝𝑠𝑖𝑛ℎ (
√Ω

2
𝜉) −√Ω 𝑐𝑜𝑠ℎ(

√Ω

2
𝜉)
)]

}
 

 

1

𝑚

 

𝑢8(𝜉) =

{
 

 √−
(𝑚+1)(2𝑚+1)

𝛿

2𝑚
[((p +√Ω)

+(
4𝑟𝑝𝑠𝑖𝑛ℎ (

√Ω

2
𝜉)

𝑝𝑠𝑖𝑛ℎ(√Ω𝜉) −√Ω 𝑐𝑜𝑠ℎ(√Ω𝜉)+√Ω
)]

}
 

 

1

𝑚

 

 

𝑢9(𝜉) =

{
 

 √−
(𝑚+1)(2𝑚+1)

𝛿

𝑚
[(𝑝 −

𝑝𝑑

𝑑 + cosh(𝑝𝜉) − 𝑠𝑖𝑛ℎ(𝑝𝜉)
)]

}
 

 

1

𝑚

 

𝑢10(𝜉) =

{
 

 √−
(𝑚+1)(2𝑚+1)

𝛿

𝑚
[(𝑝 −

𝑝(cosh(𝑝𝜉) − 𝑠𝑖𝑛ℎ(𝑝𝜉))

𝑑 + cosh(𝑝𝜉) − 𝑠𝑖𝑛ℎ(𝑝𝜉)
)]

}
 

 

1

𝑚

 

 

where 𝜉 = 𝑥 − (𝜆 +
Ω𝛾

𝑚
) 𝑡 

4. Graphical representation of some solution 

In this section, we present the graphs of some solutions for Eqs. (1.1) and (1.2). Let us 
now examine Figs. 1-3 as it illustrates some of our solutions obtained in this paper. 

Tothis aim, we select some special values of the obtained parameters. 
For Eq. (1.1), we have drawn Figs. 1 and 2. 

 
(a) Fig. 1 of the solution (3.2.7) with Ω = 1, γ = 8, α = 1 , n=2 

 
 

Fig 1. The plot of solution (3.2.7) 
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(b) Fig. 2 of the solution (3.2.13) with 
Ω = α = n = r = q = 1,p = 2 ,γ = 8.  

 

 
Fig. 2. The plot of solution (3.2.13) 

 
For Eq. (1.2), we have drawn Fig. 3. 

 
(c) Fig. 3 of the solution (3.2.8) with Ω = α = n = 1 ,γ = −2.  

 

 
 

Fig. 3. The plot of solution (3.2.8) 
 

5. Conclusions 

In this article, we have employed the generalized Riccati equation mapping method to 
obtain many new exact traveling wave solutions of the generalized nonlinear Gardner 

equationand the generalized KdV-mKdV equation with higher-order nonlinear terms. 
The generalized Riccati equation method obtained in this article is more effective and 

gives more exact solutions. Further, all solutions obtained in this article have been 
checked with the Maple by putting them back into the original equations. Finally, the 
proposed method in this article can be applied to many other nonlinear PDEs in 

mathematical physics, which will be done in forthcoming papers. 
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Abstract: Life microorganisms, which have positive effects on the nutrition of their 

host, are called probiotics. There are many potential types of insulation for these 
bacteria. This research uses the pharmaceutical probiotic sachet as a source of isolation. 
The aim of this research is to investigate the ability of probiotic bacteria and the 

probiotic properties of isolates. For isolation of bacteria, nine different samples of 3 
types of sachet were used, isolates were tested based on their probiotic properties. 

Probiotic properties such as pH and bile tolerance, antagonistic activity and antibiotic 
resistance of isolated bacteria such as Lactobacillus acidophilus, Lactobacillus 
rhamnose and Bifidobacterium bifidum was done.  Bill resistance and PH resistance 

were measured with the aid of coefficient of inhibition of growth if their coefficient of 
inhibition of growth was lower than the organism was measured as pH and bile 

resistance.   The strains of Lactobacillus acidophilus and Lactobacillus rhamnosus and 
Bifidobacterium bifidum show best result at the pH acidic to neutral 2 and show a bile 
tolerance 1%, 2%, 3%, 4%. All the isolated bacteria show the inhibition against urine 

sample bacteria Serattia odorifera, Klebcilla oxytoca and Proteus mirabilis. Maximum 
inhibition against Serattia odorifera by Lactobacillus strains but the Bifidobacterium 

show minimum inhibition against Proteus mirabilis. Most of the isolates demonastrate 
resistance to antibiotics. From this study it can be completed that pharmaceutical 
probiotic products used in the study were performance acceptable value and possible 

probiotic strain.   
 
Key words: Probiotic, Lactobacillus, Bifidobacterium, urine bacteria, inhibition zone. 

 

1.      Introduction 

Probiotics are defined as live microorganisms that confer a health benefit on the host 
when sufficient quantities are administered. (FAO / WHO) 2002. Lactobacillus and 
bifidobacterium are broadly used probiotic (Kleerebezem and Vaughan, 2009).          

Probiotic bacteria should be resistant of low PH and bile toxicity as present in the upper 
gastrointestinal system (Tuomola et al., 2001).  In addition, probiotic strains with 

antibiotic resistance should be studied in order to determine their safety prior to use as 
food additives (Parvez et al. 2006). Some of LAB Bifidobacterium naturally have an 
innate susceptibility to a wide variety of antibiotics. (Argyri et al. 2013 & Saarela et al. 

2000). Probiotic products consist of a variety of vitamins, enzymes, tablets or capsules 
and certain fermented foods containing microorganisms that have useful effects on the 

health of the host. Many of the products used for human use are fermented milk or 
powdered or tablet- coated. Such capsules and tablets are not used for medical purposes. 
They are simply used as products that promote health the oral ingestion of probiotic 

microorganism has a beneficial effect on the gut flora. For traveler's diarrhea, antibiotic 
related diarrhea, and acute diarrhea, probiotic formulations are used, demonstrating that 

they have a positive therapeutic impact. Detailed experiments to assess their protection 
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and probiotic potential, they need to be. In sachets or tablets, most probiotic starter 

cultures are available in freeze-dried powder form (Forssten et al. 2011; Zarate and 
Nader-Macias 2006). The purpose of this research was to evaluate the probiotic 

characteristics of various isolates and compares their potential probiotic properties, 
such as bile tolerance for pH, antimicrobial activity and pattern of antibiotic portability 
style. 

2.     materials and methods 

Samples Collection 

For the study three separate product samples of pharmaceutical probiotic sachet were 
selected from local retailer medical shop of Alkhums area,( Libya).  This commodity 
includes bacteria (Lactobacillus acidophilus, Lactobacillus rhamnosus and 

Bifidobacterium bifidum). These sachets were kept at 4 ͦ C until going to work. 
 

Isolation of Bacteria from sachet 

About 1 gram of each sample was aseptically measured and homogenized into 99 ml of 

sterilized  Ringer’s solution .the sample was solubilized for approximately 5 minutes. 
Then up to 10-6 ten flood dilution was prepared to separate the species using the pour 
plate technique.  The MRS (Man, Rogosa and Sharpe) agar (pH 6.2) and Tripticase 

phyton yeast (TPY) agar (pH6.2) for lactobacillus and Bifidobacterium respectively 
were placed into 1 ml dilutions of the samples. The plates were incubated under 

anaerobic conditions (in anaerobic jars) at 37ºc for 24-48 hours. Specific colonies were 
picked and moved to sterile broth media after incubation. By selecting colonies with 
the streak plate technique, the isolates were purified.    

 
Isolate identification 

Characterization of colony/ culture  

The isolates were accelerated and incubated on MRS agar at 37ºC for 24 hours. Isolated 
colonies were examined for striking differences in size, shape, margin, elevation, 

consistency, texture, pigmentation which assist in identification of different group of 
microorganism. The form, organization and gram nature of morphological 

characterization isolates have been studied with gram staining. 

Characterization of biochemical 

Different biochemical experiments were conducted such as fermentation of 

carbohydrates, catalase test, oxidase test, nitrate reduction and motility test 
identification exam. 

Characterizations of Probiotic 

        -Tolerance to Acidic pH Values  

Overnight colonies were applied to lactobacilli stains and Bifidobacterium modified for 

MRS broth and TPY broth at pH 2 with 1 N Hcl. The broths were incubated at 37ºC for 
3 hours it was culture turbidity. Hourly analysis with the support of a spectrophotometer 

at 620 nm initial. A test against control broth and final culture growth was measured 
against control broth.   
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      -Bile tolerance 

Strains in MRS were developed overnight to determine bile salt tolerance broth with 
TPY. 1% (v/v) of each isolated growth culture overnight was applied to 10 mL of fresh  

MRS broth and TPY broth containing 1% , 2% , 3% and 4%  (w/v) bile (sodium 
taurocholate). The broth was incubated at 37ºC for 3 hours. With the help of a 
spectrophotometer (Eppendorf Asia Pacific Sdn. Bhd), cultural turbidity was monitored 

at 600nm. 
 

Calculation of Coefficient of Growth Inhibition 
The inhibition Coefficient was determined using the following calculations of formula 
 

 
                       CInh= 

 
 
Here Cinh Coefficient of Growth Inhibition  

A 600nm=Optical density at 600 nm 

 

Antimicrobial Activity of probiotic isolates 

The antimicrobial activity was determined by the agar well diffusion test. The 
lactobacilli isolates and Bifidobacterium isolate were cultivated overnight in MRS 

broth and TPY broth, and the pathogens were grown in the nutrient agar. The pathogens 
bacteria were applied to the surface of nutrient agar plates overnight. Wells with a 

diameter of 6 mm is cut from the ager plate using stainless steel borer of cork. 0.1ml of 
CFS (Cells Free Supernatant) obtained by centrifugation. The wells were added to the 
culture at 8000rpm for 15 minutes. The plates were incubated at 37 °C for 24-48 hours. 

The diameter of inhibition zone around each well was observed. The pathogens tested 
includes Klebcilla oxytoca ATCC 13182, Serattia odorifera ATCC 33077, Proteus 
mirabilis ATCC 29906 which were isolated from urine sample bacteria collected from  

patients of Al Khoms teaching hospital by isolating method on nutrient agar. 
 

3-    Results  

- Characterization of colony/ culture 

Nine LAB isolates were isolated from samples of pharmaceutical probiotic sachet 

showed clear zone on modified MRS-CaCO3 agar. The isolates were gram positive 
bacilli, single or in chain of few have white to creamy colony (Table 1). 

 
Table (1) Phenotypic Characteristics of LAB Isolated. 

LAB code Colony color Gram reaction Cell morphology 

PM1 White + Short rod 

PM2 White + Short rod 

PM3 Creamy + Short rod, , cluster 

PM4 Creamy + Chine bacilli 

PM5 Creamy + Chine bacilli 

PM6 White + Chine bacilli 

PM7 White + Cocci 

PM8 Creamy + Short rod, cluster 

PM9 Creamy + Short rod, 

 

A 600 Bile/ pH  -A 600nm control  

A 600nm control 
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- Characterization of biochemical  

A total of nine isolates were obtained on MRS selective medium, and 3 on the TPY 
selective medium. Among which 6 isolates 3 where Lactobacilli acidophilus, and 3 

where Lactobacillus rhamnosuson MRS selective medium. On TPY selective medium 
the 3 isoaltes of Bifidobecterium bifidum isolated by biochemical characterization Table 
(2). The isolates did not show positive reaction to Catalase, Oxidase, motility and nitrate 

reduction tests. In carbohydrate fermentation tests, the Lactobacillus acidophilus 
isolates reduced Fructose, Galactose, Glucose, Lactose, Sucrose, Mannose, Maltose but 

were failed to utilize Mannitol, Ribose and Arabinose. But in the case of Lactobacillus 
rhamosus they reduced all the considered sugar (Fructose, Galactose, Glucose, Lactose, 
Sucrose, Mannose, Maltose, Mannitol, Ribose and Arabinose). Bifidobacterium 

bifidum showed the different pattern of sugar utilization they only reduced the Fructose, 
Galactose, Glucose, Lactose, and Sucrose. Biochemically, all isolates were relatively 

homogenous and produced acid only and no gas production was observed this work is 
to evaluation the certain probiotic properties of L. acidophilus strains and 
Bifidobacterium strain important for their survival in pathogenic bacteria has been 

carried out.  

Table (2) Characterization of biochemical test of LAB isolates. 
Type of test Isolates code 

PM1 PM2 PM3 PM4 PM5 PM6 PM7 PM8 PM9 

Catalase test - - - - - - - - - 

Motility - - - - - - - - - 

Oxidase  - - - - - - - - - 

ONPG test + + + + + + + + + 

ADH test + - - + + + - - - 

LDC test - - - - - - - - - 

ODC test - - - - - - - - - 

CIT test + + + + + + + + + 

H2S test - - - - - - - - - 

URE test - - - - - - - - - 

TDA test - - - - - - - - - 

IND test - - - - - - - - - 

VP test - - - - - - - - - 

GEL tset + - + - - - - - - 

GLU test + - + - + + + + + 

MAN test + - + - - + + - + 

INO test - - - - - - + + - 

SOR test - - + - - - - + - 

RHA test + - - - - - + - - 

SAC test - - + - - + - + + 

MEL test + - + - + - + + - 

AMY test - - - - - - + - - 

ARA test - - - - - - - + - 

ONPG:O-Nitrophenyl-β-α-galactoside., ADH: Arginine dehydrolase., LDC:Lysine 
decarboxylase., ODC:Ornithine decarboxylase., CIT: Citrate utilization., H2S: H2S 
production., URA: Urease., TDA: Treptophan deaminase., IND: Indole production., 

VP., Acetoin production., GLE., Gelatenase., GLU: Glucose fermentation., MAN: 
Mannitol fermentation., INO: Inositol fermentation., SOR: Sorbitol fermentation., 
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RHA : Rhamnose fermentation., SAC: Sucrose fermentation., MEL; Melibiose 

fermentation., AMY: Amygaline fermentation., ARA: Arabinose fermentation.  

Characterizations of  Probiotic 

- Tolerance to Acidic pH Values  

The viable counts of the  nine LAB isolates are shown in Table (3). All tested strains 
showed resistance to low pH. The possible counts of every strains were found  to be 

more than 106 CFU/ml after incubation at pH 2 at 37°C for 3 h. in general, all strains 
showed high resistance to low pH at the range from 0.288 to 0.229. The unlike survival 

strain of LAB strains recommended that the survival activity was strain specific. 
 

Table (3): Survival of pH-stressed LAB isolates Incubated at 37°C at 3 hours 
 

LAB isolates 

Time (h) 

0 1 2 3 

PM1 0.384 0.338 0.341 0.288 

PM2 0.123 0.122 0.148 0.048 

PM3 0.261 0.189 0.049 0.033 

PM4 0.244 0.239 0.231 0.229 

PM5 0.345 0.310 0.221 0.201 

PM6 0.231 0.210 0.205 0.203 

PM7 0.134 0.131 0.126 0.117 

PM8 0.357 0.322 0.318 0.304 

PM9 0.258 0.242 0.236 0.213 
aGrowth LAB was monitored at OD 600 nm after 24 h incubation at 37°C. 

b pH of MRS broth was adjusted with 1 M HCl. 

- Bile tolerance 

The growth potentially of nine previously selected strains under 1,2,3,4% bile salt 
condition was determined by absorbance at 600 nm after 3 hours incubation time at 

37°C as shown in Table (4). The results of determination of feasible counts and survival 
rates showed that all tested strains were founded to be resistant to bile salt specially at 
4%. 

 

Table(4) Survival of LAB isolates in MRS Broth with 1,2,3,4% of Bile Incubated at 

37°C. 
Bile Duration Lactobacillus acidophilus Lactobacillus rhamnosus Bifidobacterium bifidum 

Bile

% 

Time h) PM1 PM2 PM3 PM4 PM5 PM6 PM7 PM8 PM9 

1% 1 0.120 81..0 2280. 0.111 0.188 0.160 0.010 0.238 0.244 

 2 0.123 0.100 0.140 0.222 0.021 0.111 0.043 0.159 0.223 

 3 0.024 0.084 0.089 0.082 0.123 0.013 0.170 0.204 0.190 

2% 1 0.135 0.140 0.157 0.130 0.285 0.123 0.218 0.239 0.444 

 2 0.155 0.215 0.280 0.122 0.250 0.214 0.192 0.236 0.416 

 3 0.108 0.176 0.287 0.163 0.222 0.301 0.318 0.500 0.380 

3% 1 0.215 0.175 0.400 0.250 0.265 0.282 0.285 0.417 0.462 

 2 0.277 0.228 0.384 0.223 0.254 0.059 0.264 0.364 0.500 

 3 0.251 0.216 0.350 0.229 0.500 0.255 0.250 0.378 0.431 

4% 1 0.466 0.500 0.520 0.542 0.465 0.500 0.463 0.643 0.688 

 2 0.450 0.468 0.500 0.568 0.454 0.500 0.465 0.580 0.667 

 3 0.423 0.172 0.480 0.535 0.432 0.478 0.428 0.554 0.650 

a Growth was monitored at OD 6000 nm. 
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-Antimicrobial Activity of probiotic isolates 

The nine LAB isolates showed different inhibitory activities against the target bacteria 
by the dual agar overlay method. Serattia odorifera was greatly inhibited by all LAB 

isolates as shown by the inhibitory zone greater than 25 mm while Klebcilla oxytoca 
was inhibited but to a lesser inhibitory effects (Table 5). The LAB-PM3 isolate showed 
the highest inhibitory activity (35 mm) against Serattia odorifera followed by LAB-

PM6 (32mm), LAB-PM5 (30.3 mm) and LAB-PM7 (28mm), then LAB- PM3 (22 mm) 
against Proteus mirabilis, and PM3 against Klebcilla oxytoca by (20mm), subsequently 

PM3 strain was the effective lactic acid strain.  ( figure 1,2,3). 
   
Table(5) The growth inhibition zone of target bacteria by probiotic isolates of Sachets. 

 

 

Target bacteria 

Inhibiton zone of LAB isolate 

Lactobacillus acidophilus Lactobacillus 

rhamnosus 

Bifidobacterium 

bifidum 

PM1 PM2 PM3 PM4 PM5 PM6 PM7 PM8 PM9 

Klebcilla oxytoca 15 16 20 16.2 14 18 17.5 7.5 12.5 

Serattia odorifera 23 25 35 30 30.3 32 28 25 26 

Proteus mirabilis 18 20 22 16.5 31.5 18.5 16.5 11.5 16.5 

 

 
Figure (1) antimicrobial activity of LAB isolates against Klebcilla.oxytoca 

 

 
Figure (2) antimicrobial activity of LAB isolates against Serattia odorifera 

 

 
Figure (3) antimicrobial activity of LAB isolates against Proteus mirabilis 
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4-     Discussion 

In this present study, nine LAB strains isolated from samples of pharmaceutical 
probiotic sachet were investigated for their probiotic properties. Tolerance to acidic 

condition is the most commonly used method to detect the viability and activity of 
probiotic bacteria in the small intestine and stomach. According to a previous study 
(Azat et al ; 2016 and Shokryazdan et al ; 2014).The survival rate at pH 2 is considered 

as optimal acid tolerance for probiotic strains. All strains from this study were able to 
tolerance pH 2 among survival LAB stain ranged from 0.288 to 0.229, so they can be 

considered as acid-tolerant LAB strains. 
 

The bile tolerance of the selective LAB bacteria was performed. After analyzing 

the coefficient of growth inhibition ,it can be concluded that strains of the L. 
acidophilus, L. rhamosus and B. bifidum strains was considered as bile tolerant up to 

4% (Table 4) because their growth inhibition coefficient was less than 0.5 (Gopal et al., 
1996). But in the case of PM2 it was establish that the coefficient of growth inhibition 
was excided from 0.5 at 4% concentration. In L.rhamnosus strains the PM4 showed 

sensitive near 4% bile. the B.bifidum strain PM8 and PM9 showed same type of pattern 
of bile tolerance. According to the Buck & Gilliland (1994) the tolerance to bile of the 

L. acidophilus isolated from faeces. None of the bacterial isolates showed higher 
tolerance to bile in comparison with the model strain of L. acidophilus 
ATCC 43121. As a potential probiotic, antimicrobial activity is one important property 

to avoid gastrointestinal infection Kanmani  et al ,2013.  
 

Isolates of Lactobacillus and Bifidobacterium collected from probiotic sachet 
were screened for antimicrobial activity against Serattia odorifera,  Klebcilla oxytoca 
and Proteus mirabilis using disk diffusion assay. The result of L.acidophilus showed 

that the maximum activity was observed against Serattia odorifera (35 mm) by PM3 
strain while minimum activity was observed against Klebcilla oxytoca (15 mm) by 
PM1. But in the case of L. rhamnosus the maximum activity was observed against 

Klebcilla oxytoca (30.3 mm) by PM5 strain while minimum activity was observed 
against Serattia odorifera (14 mm) by PM5. Bifidobacterium strain PM7 showed 

maximum activity against Serattia odorifera (28mm) while minimum activity was 
observed against Klebcilla oxytoca (7mm). Ozbas & Aytac (1998) said that 
Lactobacillus acidophilus use antagonistic produce on the growth of pathogens such as 

Staphylococcus aureus, Salmonella typhimurium, Yersinia enterocolitica and 
Clostridium perfrigens. According to Mishra & lanbert (1996) probiotic bacteria 

enhance resistance against intestinal pathogens via antimicrobial mechanism, these 
include competitive colonization and production of organic acid, such as lactic acid and 
acetic acid ,bacteriocin and production of organic solvent, H2O2 .Anand  et al.(1984) 

reported that B. bifidum strains inhibit the growth of B.cereus, Salmonella typhi, 
Shigella dysenteriae, E.coli, Micrococcus flavus, Staphylococcus aureus and 

Pseudomonas fluorescence effectively.  
 
According to, the result of study  of Azat et al (2016)  witch found LAB 

antimicrobial effect of LAB is suitable the production of  secondary metabolites 
compounds, such as lactic acid, acetic acid, diacetyl, fatty acids, aldehydes bacteriocins 

and other compound, among which, lactic acid, acetic acid and bacteriocins are the 
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majority potent antimicrobial agents and are production of the probiotics. This study 

suggested that many compounds are responsible for the antimicrobial activity and the 
pharmaceutical probiotic sachets were investigated for their probiotic properties safe to 

use. 
 
5-    Conclusion 

From the above studied it can be concluded that various Lactobacillus and 
Bifidobacterium bifidum isolated strains do exist in the sample pharmaceutical probiotic 

sachet, the isolates be oppressed as a probiotic after examining its beneficial 
characteristics. The isolate performs the compulsories quality for a Lactobacillus 
sp.,and Bifidobacterium bifidum such as tolerance to conditions such as acidic (pH), 

Bile, Production of extracellular antibacterial compounds that inhibits  pathogenic test 
organisms. As a result from this study it is believed that the all isolate can be possible 

use as probiotic organism and safe for using up. 
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Abstract: The cyclones (preheater) of LEBDA Cement Plant was taken in this research as 
case study. The aim of this study is to determine the actual burning efficiency of cyclones. 

In order to achieve the aim of this project, two samples taken from the preheater to be tested 
and analyzed, in order to determine the total efficiency of the preheater. Samples were 
analyzed for composition and encountered a sequent Loss on Ignition test (LOI) in order 

to identify the burning efficiency of the preheater units. 
Each sample exposed to the same tests as the other one. In addition, the temperatures 

profiles used in the Loss on Ignition tests were taken from two different sources. The first 
temperature profile (Actual Profile) was directly measured from the preheater units. 
Moreover, the second profile (Designing Profile) was taken from the plant manufacturer’s 

hand book. 
After the burning efficiency was determined, the results indicated the weak points in 

cyclones and the reasons for the quality and amount drop of the final product (The research 
point). Therefore, the results obtained can led to the final optimization, by fixing the 
weakness in the stages identified to increase the burning efficiency. Moreover, the optimum 

operating conditions for the preheater can be achieved (future research point). 
 

Keywords: Cement plant, cyclones, actual burning efficiency. 
 

1 Introduction 

The essential component of infrastructural development is Cement, and it is by far the most 
important material in the construction industry, wither it was in the government’s 

infrastructure and housing programs. Also, it is the second most consumed material on 
Earth [1].  
Preheating the raw materials (Figure 1) [2] is the most sensitive process through the raw 

material preparing system. It prepares the raw material for entering the kiln at a proper 
temperature, calcination and weight "Feed rate" [3]. 

After final grinding, the material is ready to face the pre-heating chamber. Pre-heater 
chamber consists of series of vertical cyclones from where the raw material passes before 
facing the kiln. Pre-heating chamber utilizes the emitting hot gases from kiln, and it saves 

the energy and make the plant environmental friendly [4]. 
 

mailto:ebrahimalguky@yahoo.co
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Figure 1: Preaheating process 

 

Preheating champers (Will be mentioned as Cyclones later), consists of several processes, 
both Thermal and mechanical. Thermal processes as of heating up the raw materials to face 

the kiln high temperature, and the mechanical process of separating the produced gases 
plus the inlet heating gas that comes from the kiln along the cyclones stages separated solid 
materials [5]. 

The thermal process that occurs in the cyclones have the next energy calculations: 
1- Energy required by the raw materials to heat up to the next temperature in the next 

stage. 
2- Energy given by the heating gases. 
3- Energy leaked outside the cyclones by convection due to the insulation efficiency. 

These energies are required to complete the heating process, also to calculate the amount 
of heating gases feed rate required for it. 

The other thermal process is the initial calcination, in which it is the amount of total 
carbonates that will be forming to dust gases CO2, and H2O in the first stage [6]. 
The pre-calcination is important for the efficiency of the final calcination in the kiln that 

will form the clinker. The initial calcination is given by the next reactions: 
 

MgCO3                  MgO + CO2 + ΔH 
CaCO3                  CaO   + CO2 + ΔH 

 

The oxides that is formed by these reaction is important for the total material balance in 
each cyclone and therefore the energy balance in which it determines the amount of heating 

needed to accomplish the process. 
In addition, the CO2 formed is involved in the material balance in which it also affects the 
amount of raw materials separated by the cyclones that it can carry it out. 

The amount of raw materials separated by the cyclones differs between the types of 
cyclones [6]. Determining the actual efficiency of the cyclones is pretty important, and that 

operation shows the weak-spots of the system and how to avoid it. 
The actual efficiency is the data analysis for the current situation of the system, and it needs 
a references to be compared with, that reference is the designing efficiency, in which it is 



 

ويــتربــلة الــمج  

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                             727 

  

been worked out and calculated as well as the actual efficiency, but in the optimum 
conditions as it has been sat by the plant constructor. 

While the burning efficiency is measuring the burning percentage on each cyclone, in 
which it affects the pre-calcination operation that affect the amount of the raw materials 

finally enters the kiln, and by far it also affects the operating efficiency. The operating 
efficiency is all about the amount of raw materials delivered to the kiln, and the amount of 
energy consumed by the preheater. 

In order to calculate the actual efficiency, actual conditions need to be identified. The real 
temperature is totally critical for determining efficiency of the system. And to measure it, 

a special equipment need to be used. Starting from the safety kit, and to the measuring 
device that is been used. 
The critical point in calculating both the actual and designing efficiency is that the measures 

needs to be absolutely correct, and for that reason, the first part of the practical part has 
been completely done twice in order to be totally confirmed. 

The rest of the practical part was done on the first experiments after it had been confirmed 
by the second ones. 
 

2 Materials and Methods 

To accomplish the research objective, the following points are considered and followed: 

1- Collect data and samples from the preheater. 
2- Perform LOI “Loss On Ignition” experiment. 
3- Determine the burning efficiency. 

2.1 Data collection 

Collecting data from cyclones was done on each stage and each cyclone separately. LCP 

(Lebda Cement Plant) cyclones as mentioned before (Figure 1), they are a Suspended 
Preheater. 
The temperature measuring device used in this project is (ELD Mod. 9710) shown in the 

figure below: 

 
Figure 2: Thermometer to measure the temperature in cyclones 

 
Temperature readings were taken from the sample's apertures at first. But, because of the 
sudden cooling occurs when open the apertures, the readings weren’t correct. So, the 

readings then were taken from the thermocouples apertures, and the thermometer stays up 
to 1min in the cyclone in order to get the most correct reading from the device. Figure (3) 

shows how the temperature readings were taken using the thermocouple. 
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Figure 3: Taking readings from the thermocouple apertures 

 

Because of the high temperatures in the lower stages, the residence time of the thermometer 
in the cyclone shrank to 15sec. That is because of possible damage would occur on the 

researcher and the device. 

2.2 Loss on Ignition (LOI) Experiment 

Sequential Loss on Ignition (LOI) is a common and widely used method to estimate the 

organic and carbonate content of sediments [7]. A compositional profile can be generated 
at this test. 

The results are accurate to 1-2% for organic matter and carbonate in sediment with over 
10% organic matter [8]. In clay –or diatom- rich sediment, the water of hydration is lost 
during the carbonate burn, resulting in errors of up to 5% for carbonate analysis (and “false 

positive” carbonate content in carbonate-free sediments) [9]. 
A Fisher Scientific ISO-temp Programmable Muffle Furnace (Figure 4) is used for the 

temperature elevation steps. This is a multiple mode instrument capable of reaching 1300 
°C and controlling temperature to better than ±1°C with a ±10°C temperature uniformity. 
The programmable circuit will provide the necessary corrections to maintain temperatures 

at established set point [8]. 
 

 
Figure 4: Scientific ISO-temp Programmable Muffle Furnace 

Sample to be put in the furnace needs a special crucible to be put in, this crucible needs to 

be extremely thermo-resistant and chemically inactive. Because if it wasn’t, at high 
temperatures it can react with the sample and ruin the test. 

The crucible used is Platinum crucible and weight exactly 24.5688g. Thus the samples were 
taken are adjusted to the weight of ~10g. 
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2.2.1 Sample Collection  

In the raw materials feeding system as in (Figure 1), the raw materials after it comes out of 

the pre-preheater finishing grinding unit, it goes for the top of the preheater to enter at 
cyclone stage I.  Before it goes up the preheater it been weighed at a two identical split-

scale units at the bottom of the pre-heater to estimate the total amount of raw materials 
enters the preheater. The raw material in that exact spot is the one that we collected samples 
from, because of its condition after went through all the preparation and nothing else needs 

to be done to it. This scale has the ability to collect samples from at the back of it as shown 
next below: 

 
Figure 5: Sample Collection from Pre-Preheater Scale (LCP) 

Samples was taken twice at different dates and different condition in order to redo the 

experiment to insure the results are totally correct. 
The first sample (Sample NO. I) was taken two months before the second sample, and this 

is the one that the rest of this project will be based on. And, the second sample (Sample 
NO. II), was the sample as we mentioned above is to ensure the LOI experiment data 
validity. 

Both samples are analysed and been through completely the same experimental conditions. 
The analysis had been done using the LCP Lap X-Ray analysing device, and the results are 

approved by the ‘Production Quality and Laps Control Department. 
 

2.2.2 Sample preparation 

Samples after being taken from the samples aperture in the scale, it immediately been held 
at an insulated container to prevent humidity suturing.  

Therefore, the sample been prepared for the furnace. This preparation contains measuring 
its weight and prepare the crucible and measure its weight also. 
 

 
Figure (6): Sample preparation in platinum crucible 
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2.2.3  Running the experiment 

To run the experiment, we need to set a schedule to work on, conditions to set and work 

stages. Each sample had been tested separately and stage-continuously at the pre-sat 
temperatures. Each stage holds the sample for 1hr, and the sample weight will be measured 

exactly before and after the stage test. 
Weight measurement needs to be done very quickly in order to prevent the moisture 
saturation of the sample. Thus the experiment can be done correctly by following the steps 

below:  
1- Weight the crucible empty. 

2- Weight the crucible and sample and set the weight to 10g for sample. 
3- Set the furnace to the current stage temperature. 
4- Put the sample in the furnace for 1hr at the current stage temperature. 

5- After 1hr get the sample out of the furnace and then immediately weight the crucible 
with the sample in it. 

6- If it is not the final stage, then set the furnace at the new stage temperature. 
7- Repeat steps 3 to 6. 
8- After the test is finished, the next sample will be done. 

The temperatures in these tests are two types. The first one is the actual temperature in 
which we measured using the thermometer directly from the preheater stages. And these 
temperatures in the LOI test representing the actual conditions where the raw materials go 

through in the preheater. 
 The second one is the designing temperatures sat by the manufactured company. These 

temperatures represent the must-to-be conditions for the plant. 
This varying in the temperature range is to determine the actual efficiency of the preheater 
by using the designing temperatures as a reference to compare with. 

The data collected from the LOI test is registered and analysed for each sample and for 
each temperature range.  

 

3 Results and Discussion 

In this section the results will be divided into two main section, the first one will present 

the results obtained from the experiment of “loss on ignition” and the second section will 
present the calculations of the actual burning efficiency which directly depending on the 

loss on ignition results. 
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3.1 Results of Loss on Ignition Experiment 

3.1.1      Results of sample no. 1 

Table 1 below shows the results obtained from testing the sample no. 1  
 

Table 1:  LOI Experiment Results, Sample NO. I. Actual Temperatures 
LOI % W4 (gm) W3 (gm) W2 (gm) W1 (gm) In – out 

temp. 

Stage 

1.4794 9.8028 34.3716 9.9500 34.5188 40-318 I. A 

0.9500 9.9052 34.4740 10.0002 34.5690 40-309 I.B 

0.6000 9.7431 34.3119 9.8028 34.3716 318-520 II. A 

1.1370 9.7915 34.3603 9.9052 34.4740 309-526 II. B 

3.8734 9.3577 33.9265 9.7431 34.3119 520-690 III. A 

3.1829 9.4732 34.0420 9.7915 34.3603 526-670 III. B 

8.7387 8.4882 33.0570 9.3577 33.9265 690-795 IV. A 

6.1599 8.8572 33.4260 9.4732 34.0420 670-775 IV. B 

20.5126 6.4472 31.0160 8.4882 33.0570 785-885 Smoke Box (A) 

20.0696 6.8502 31.4190 8.8572 33.4260 785-885 Smoke Box (B) 

33.5762 6.6447 31.2135 10.0035 34.5723 40-885 Preheater 

 
 W1 = Initial weight of crucible and sample. 

 W2 = Initial weight of sample9. 
 W3 = Final weight of crucible and sample. 
 W4 = Final weight of sample. 

LOI percentage is calculated as follows: 
 

𝐿𝑂𝐼% =
𝑊2 − 𝑊4

𝑊2(𝑆𝑡𝑎𝑔𝑒 𝐼)
∗ 100 

 

 
Figure 7: LOI Percentage in Sample NO. I. at Actual T 

Figure 7 above shows that there is a significant increasing in the LOI percentage with the 
increase of the temperature. This means that the amount of raw material burned will 

increase through the preheater. From the results above we can see that the LOI% on each 
stage is different from the others, and to see which one is more efficient we need a reference 
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to compare to. This reference is mentioned above is the designing temperatures results as 
follows. 

 
Table 2:   LOI Experiment Results, Sample NO. I. Designing Temperatures 

LOI % W4 (gm) W3 (gm) W2 (gm) W1 (gm) In – out 

temp. 

Cyclone 

1.0349 9.8972 34.4660 10.0007 34.5695 40-350 I. 

1.0199 9.7952 34.3640 9.8972 34.4660 350-500 II. 

2.7598 9.5192 34.0880 9.7952 34.3640 500-650 III. 

9.6193 8.5572 33.1260 9.5192 34.0880 650-800 IV. 

20.1486 6.5422 31.1110 8.5572 33.1260 800-1050 Smoke Box 

37.1397 6.2925 30.8613 10.0103 34.5791 40-1050 Preheater 

 

 

 

 

 

 

 

Figure 8: LOI Percentage in Sample NO. I. at Designing T 

3.1.2    Results of sample no. 2 

After completing Sample (NO. I) LOI experiment, the experiment been done again with 

the sample (NO. II), in order to insure that the results are correct as mentioned above. Table 
3 below shows the results at actual temperatures. 
 

Table 3:  LOI Experiment Results, Sample NO. II. Actual Temperatures 
LOI % W4 (gm) W3 (gm) W2 (gm) W1 (gm) In – out 

temp 

Stage 

1.3345 9.8404 34.4092 9.9735 34.5423 40-318 I. A 

0.9240 9.8974 34.4662 9.9897 34.5585 40-309 I.B 

0.4853 9.7920 34.3608 9.8404 34.4092 318-520 II. A 

1.0791 9.7896 34.3584 9.8974 34.4662 309-526 II. B 

3.9364 9.3994 33.9682 9.7920 34.3608 520-690 III. A 

3.3665 9.4533 34.0221 9.7896 34.3584 526-670 III. B 

8.6980 8.5319 33.1007 9.3994 33.9682 690-795 IV. A 

6.3285 8.8211 33.3899 9.4533 34.0221 670-775 IV. B 

21.0398 6.4335 31.0023 8.5319 33.1007 785-885 Smoke Box (A) 

21.0467 6.7186 31.2874 8.8211 33.3899 785-885 Smoke Box (B) 

33.6182 6.6557 31.2245 10.0264 34.5952 40-885 Preheater 
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Figure 9: LOI Percentage in Sample NO. II. at Actual T 

Figure 9 shows that there is a significant increasing in the LOI percentage with the increase 
of the temperature. This means that the amount of raw material burned will increase 

through the preheater. 
In addition, for this sample, tests were done again using the designing temperatures and 
these results comes as follow. 

 
Table 4: LOI Experiment Results, Sample NO. II. Designing Temperatures 

LOI % W4 (gm) W3 (gm) W2 (gm) W1 (gm) In – out 

temp. 

Cyclone 

1.1118 9.8635 34.4323 9.9744 34.5432 40-350 I. 

1.1339 9.7504 34.3192 9.8635 34.4323 350-500 II. 

2.2177 9.5292 34.0980 9.7504 34.3192 500-650 III. 

10.0768 8.5241 33.0929 9.5292 34.0980 650-800 IV. 

19.9541 6.5338 31.1026 8.5241 33.0929 800-1050 Smoke Box 

37.0642 6.3265 30.8953 10.0523 34.6211 40-1050 Preheater 

       

 
Figure 10:  LOI Percentage in Sample NO. II. at Designing T 

3.2 Results of burning efficiency  

Burning efficiency in both samples (NO. I and NO. II) had been determined according to 
their reference LOI data (Designing Data), and it had been calculated using the next 

formula (Peray 1979): 
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ŋ =  
𝐿𝑂𝐼% − 𝐷. 𝐿𝑂𝐼%

𝐿𝑂𝐼%
∗ 100 

 LOI%: Actual LOI Percentage 
 D.LOI%: Designing LOI Percentage (Reference) 

As we use the reference to determine the efficiency, we will set that the efficiency percent 

due to the reference efficiency most be = 0% in order for the cyclone to be burn functioning 
at 100% efficiency. That is because the burning efficiency calculated is related to both the 

LOI of cyclone at designing temperature and at the actual temperature. 

3.2.1 Burning efficiency for Sample NO. I: 

3.2.1.1 Section (A) Efficiency: 

 

Table 5: Burning Efficiency, Sample NO. I. Section (A) 
B. ŋ D.LOI LOI T /C Stages NO. 

30.0458 1.0349 1.4794 318 I 1 

-69.9833 1.0199 0.6000 520 II 2 

28.7493 2.7598 3.8734 690 III 3 

-10.0771 9.6193 8.7387 795 IV 4 

1.7743 20.1486 20.5126 885 Smoke Box 5 

 B. ŋ: Burning efficiency. 
 

 
Figure 11: Burning Efficiency, Sample NO. I. Section (A) 

 
From the results above, the first stage at section (A) “Cyclone I. A” is over efficient by 

30.04%, and that causes over-burning in which as mentioned above is a fuel consuming. 
That over-efficiency also affects the total amount of raw materials in significant percentage 

that goes to the next stage. There is a severe dysfunctionality in cyclone NO. II.A. It works 
with an efficiency of -69.98%. That means its burning are not completed by that 
percentage, in which that causes a lack of precalcination and temperature raising for the 

raw material. 
Cyclone III.A is over-efficient almost as same as the cyclone I.A, it is efficiency percentage 

is 28.74%, and that causes over-burning in which as mentioned above is a fuel consuming. 
That over-efficiency also affects the total amount of raw materials in significant percentage 
that goes to the next stage. Cyclone IV. A, has an efficiency of -10.07%, it is a significant 

dysfunction affects also the amount of raw materials enters the next stage, and causes a 
lack of precalcination as well. 
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Smoke box at is the only stage in section (A) with an excellent efficiency, it handles the 
materials from section (A) with a burning efficiency of 1.77%. Its over-burning has a small 

significant negative effect at the raw materials amount and precalcination. In general, the 
total efficiency in section (A) is pulsing and not even close to stable. 

3.2.1.2 Section (B) Efficiency: 
 

Table 6: Burning Efficiency, Sample NO. I. Section (B) 
B. ŋ D.LOI LOI T /C Stages NO. 

-8.9390 1.0349 0.9500 309 I 1 

10.2972 1.0199 1.1370 526 II 2 

13.2939 2.7598 3.1829 670 III 3 

-56.1606 9.6193 6.1599 775 IV 4 

-0.3936 20.1486 20.0696 885 Smoke Box 5 

 

 
Figure 12: Burning Efficiency, Sample NO. I. Section (B) 

From the previous results, cyclone I. B, has a lack of efficiency by 8.93%. This dropping 

affects the overall precalcination process positively, and the total amount of raw materials 
delivered to the next stage. Cyclone II. B has a significant increase in efficiency by 10.29% 

and it has an effect of over-precalcination. In addition, so does the cyclone III. B, in which 
it has a similar significant increase by 13.29%, so it has a similar effect on the process. 
Cyclone IV. B, has an efficiency drop by -56.16%, in which it is considered very low. 

However, this decrease in efficiency has a negative effect of the precalcination process and 
increases the amount of raw materials delivered to next stage as well as it is not at a proper 

condition. Smoke Box rather way handles the efficiency best of the rest of the section; it 
has a non-significant efficiency drop by -0.39%. This drop has nearly no negative effect of 
the overall precalcination process. 
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3.2.2 Burning efficiency for Sample NO. II: 

3.2.2.1 Section (A) Efficiency: 

 

Table 7: Burning Efficiency, Sample NO. II. Section (A) 
B. ŋ D.LOI LOI T /C Stages NO. 

16.6902 1.1118 1.3345 318 I 1 

-133.6560 1.1339 0.4853 520 II 2 

43.6622 2.2177 3.9364 690 III 3 

-15.8513 10.0768 8.6980 795 IV 4 

5.1600 19.9541 21.0398 885 Smoke Box 5 

 

 
Figure 13: Burning Efficiency, Sample NO. II. Section (A) 

Cyclone I. A, has a significant over-efficiency by 16.69% and it has a positive effect in the 
precalcination process, but a negative effect on the amount of raw material delivered to the 

next stage. Cyclone II. A, has a very significant lack of efficiency by -133.65%. This 
dysfunctionality has a significantly large negative effect on the overall precalcination 

process, and the amount of raw material delivered to the next stage. Cyclone III. A, has an 
over-efficiency of 43.66%. This high over-burning efficiency has a significant negative 
effect at the amount of raw materials delivered to the next stage, and a slightly positive 

effect at the precalcination process. Cyclone IV. A, has an efficiency decrease by -15.85%, 
also it has a significant negative effect on the overall precalcination process. It also has a 

significant effect on the amount of raw material delivered to the next stage. Smoke Box 
has a slight significant efficiency increase; it does not handle the burning process very well 
but a little over-burning. The amount of materials delivered also affected by the over-

efficient. 

3.2.2.2 Section (B) Efficiency: 

 
Table 8: Burning Efficiency, Sample NO. II. Section (B) 

B. ŋ D.LOI LOI T /C Stages NO. 

-20.3310 1.1118 0.9240 309 I 1 

-5.0772 1.1339 1.0791 526 II 2 

34.1238 2.2177 3.3665 670 III 3 

-59.2284 10.0768 6.3285 775 IV 4 

5.1912 19.9541 21.0467 885 Smoke Box 5 
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Figure 14: Burning Efficiency, Sample NO. II. Section (B) 

 
Cyclone I. B, has a significant efficiency decreasing by -20.33%, in which it has a 

significantly negative effect on the overall precalcination process, also it increases the 
amount of raw materials delivered to the next stage but at the wrong condition. Cyclone II. 
B, has a less significant efficiency decreasing by -5.07%, of course it has a slight significant 

negative effect on the overall precalcination process. In addition, it increases the amount 
of raw materials delivered to the next stage a little but at the wrong condition. Cyclone III. 

B, has a significant over-efficiency by 34.12%, in which it has a very significant effect on 
the overall precalcination process. In addition, it decreases the amount of raw material 
delivered to the next stage as well. Cyclone IV. B, has a large significant efficiency-

decreasing by 59.22%. Thus, it affects the overall precalcination process very negatively, 
and increases the total amount of raw material delivered to the next stage, at the wrong 

condition. Smoke box at the (B) section sample has an efficiency increase by 5.19%. This 
increase has a slight significant increase on the overall precalcination process, and it 
decreases the total amount of raw materials delivered to the next stage in non-significant 

amount. 
 

4 Conclusions 

The overall burning efficiency is badly decreased in almost all the cyclones and this can be 
clear in results discussion. Thus, this decreasing in burning efficiency will make the 

production rate is also in severe decreasing compared to the designing conditions in which 
it should be applied. The overall conclusion from this research is that the preheater of Lebda 

Cement Plant is under-efficient, and it needs an emergency maintenance to detect the main 
causes of the current situation and fix it as soon as possible. 
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Abstract: Various indices are used for assessing vegetation and soil properties in 
satellite remote sensing applications. Some indices, such as NDVI and NDWI, are 

defined based on the sensitivity and significance of specific bands. Nowadays, remote 
sensing capability with a good number of bands and high spatial resolution is available. 

Instead of classification based on indices, this paper explores direct classification using 
selected bands. Recently launched Sentinel-2A is adopted as a case study. Three 
methods are compared, where the first approach utilizes traditional indices and the latter 

two approaches adopt specific bands (Red, NIR, and SWIR) and full bands of on-board 
sensors, respectively. It is shown that a better classification performance can be 

achieved by directly using the three selected bands compared with the one using indices, 
while the use of all 13 bands can further improve the performance. Therefore, it is 
recommended the new approach can be applied for Sentinel-2A image analysis and 

other wide applications. 

Keywords: Sentinel-2A;NDVI,NDWI,Khuoms,Libya. 

I. INTRODUCTION 

Over the past few decades, satellite remote sensing has been playing a crucial role in 
forest monitoring, disaster management and agricultural applications [1-3]. Various 

satellites possess different retrieval characteristics due to their customized sensors. 
Remote sensing images may be produced by optical sensors with a good number of 

spectral bands and require tailored analysis depending on specific applications. So far, 
a widely used approach in satellite remote sensing is to define various indices to 
facilitate the classification of diverse land covers or plants under various stresses (e.g. 

Normalized Difference Vegetation Index (NDVI) and Normalized Difference Water 
Index (NDWI)). NDVI proposed by Rouse et al [4] has the ability to classify land covers 

in remote sensing area, as well as vegetation vitality. This index is defined by the 
reflectance of red (RED) band and near infrared (NIR) band since they sense very 
different depths through vegetation canopies. RED channel locates in the strong 

chlorophyll absorption region while NIR channel has high vegetation canopy 
reflectance in this area [5]. Thus, this index can be applied to classify land covers. 

NDWI was proposed by Gao [6] to assess water status by the combination of NIR and 
short wave infrared (SWIR) 

Channel because both are located in the high reflectance plateau of vegetation canopies 
and sense similar depth in vegetation canopies. Absorption by vegetation liquid water 

near NIR is negligible, and weak liquid absorption near SWIR is present. Therefore, 
canopy scattering enhances the water performance. In the past, lots of research has been 

mailto:al_ag2008@yahoo.com
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conducted to link these two indices with other indices of interest (e.g. Vegetation Water 
Content (VWC), or Equivalent Water Thickness (EWT)) to generate a classification 

map of interest [7-10]. For remote sensing applications, band information is of 
paramount importance in the phase of satellite data analysis and interpretation. The 
launch of Sentinel-2A is a key part of Global Monitoring for Environment and Security 

(GMES) program supported by the European Space Agency (ESA) and European 
Commission (EC) ensuring a better data continuity than other relevant satellites, such 

as SPOT-5 and Landsat satellite series, due to its high spatial resolution and short revisit 
time. To obtain more retrieval information, its Multispectral Instrument (MSI) is an 
important component on this satellite as shown in Figure. 1. The MSI holds an an 

astigmatic telescope with three mirrors with a pupil diameter of about 150mm 
minimizing thermos-elastic distortions, and the optical design has been optimized to 

achieve state-of-the-art imaging quality across its 290km field of view [11-12]. MSI 
also features 13 spectral bands ranging from visible, NIR to SWIR at different 
resolutions. This configuration is selected as the best compromise between user 

requirements and mission performance. Four bands at 10m resolution meet the basic 
requirements for land classification; six bands at 20m resolution provide additional 

information on vegetation detecting. The remaining three bands at 60m contribute to 
atmospheric and geophysical parameters [12]. The launch of Sentinel-2B in March, 
2017 shorten the revisit time into 5 days, which means Sentinel-2 series have the 

shortest revisit time among mainstream freely available satellites until now. In the 
aforementioned literature, most of the research is focused on the NDVI or NDWI 

calculation and their usefulness in land cover classification, water content evaluation, 
etc., by exploiting the specific spectral bands of satellites. Although the NDVI and 
NDWI have been widely used due to their simplicity along with clear physical 

meanings, there still exist several limitations. For example, in land cover classifications 
[5], NDVI usually saturates when vegetation coverage become dense (i.e., Leaf Area 

Index (LAI), i.e., the one-sided green leaf area per unit ground surface area, reaches 
around 3) and no longer sensitive to vegetation changes [5]. Although compared with 
NDVI, NDWI saturates at a later stage, it also results in limited performance [6]. 

Besides, it is generally not an easy task to determine an appropriate threshold for index-
based classification approaches. To avoid the problems in index-based classification 

approaches and further explore the potential of all the latest available capabilities of 
new satellites, the benefit of using selected or even all spectral bands of Sentinel-2A 
will be investigated using machine leaning techniques in land cover classifications. 

On the other hand, little has been done in the literature to classify Sentinel-2A images 

by using machine learning methods and explore the benefits of the availability of more 
spectral bands of this satellite in classification. Consequently, this paper will compare 

different classification approaches according to indices and different bands. Three 
approaches are studied and compared where in the first approach, NDVI and NDWI are 
treated as the features, in the second approach the three bands are directly adopted 

including Red, Near Infrared (NIR) and Short Wave Infrared (SWIR), and in the third 
approach all 13 bands available on Sentinel-2A satellite are used. It is discovered that 

in comparison with the index-based approach, a better classification performance can 
be achieved by directly adopting the three selected bands. Moreover, the use of all 13 
bands can further improve the classification performance due to increased bands and 

consequently information. The rest of this paper is organized as follows. Data source 
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acquisition is discussed in Section II. The methodology is described in Section III. 
NDVI/NDWI index-based classification and the spectral bands based classification 

algorithms are conducted and compared in Section IV. Finally, conclusions are drawn 
in Section V along with future work. 

1.2 Sentinal-2A satellite: 

Sentinel-2A is advanced satellite with freely available data for long-term high-

frequency remote sensing applications. The former one was launched in 2013 with 
Operational Land Imager (OLI) sensor offering high quality multispectral images at 
15m, 30m, 100m and with a 16 days revisit time [13-15]. The latter one consists of 

Sentinel-2A and Sentinel-2B equipped with Multispectral Instruments (MSI) capable 
of acquiring 13 bands information at different spatial resolutions (10m, 20m and 60 m). 

The band information for Landsat8 and Sentinel2A are shown in Figure (2). Sentinel-
2A is provides more details in NIR band range and SWIR band range, which is helpful 
for agriculture, forest monitoring, and natural disaster management applications. 

Sentinel-2A is without thermal infrared bands. Number of band and spatial and 
temporal resolution determine the quality of spectral image; consequently, Sentinel-2A 

satellite is more suitable for remote sensing applications [14]. 

All Sentinel-2A satellite images could be freely downloaded from Sentinel Hub, which 
was developed by ESA (https://scihub.copernicus.eu/). Besides, freely available 
satellite information analysis software SNAP is also provided, which in comparison 

with QGIS and ENVI, is specially customized for Sentinel series. This software could 
read all the information Sentinel series provide and export any data to other relative 

analysis software in next steps. 

2. STUDY AREA AND DATA 

2.1  Site selection: 

Study area is approximately 1879 km2. Bounded on the north by Mediterranean Sea and 

south by Mergheb hills, on both sides of it, the valleys penetrate it in the east and west. 
It is dominated by the Mediterranean climate and its vegetation is weak, as it is 
dominated by pastoral areas and some agricultural areas that are characterized by 

cultivation of olive trees, palm trees, vineyards, almonds and some other seasonal crops, 
the most famous of which are barley, grapes, melons and fodder.(Figure.1) 

 

 

Figure.1 Site selected for the case study 
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Figure.2: Land cover information s of study area 
 
2.2 Datasets 

In the analyses, Sentinel 2A MSI data (from Copernicus Open Access Hub) acquired 

respectively in 1992-2020 periods, were used to monitor and evaluate the annual 
environmental changes caused by the IGA construction in the study area (Table 1). The 

cloudless datasets belonging to approximately same season were selected to avoid the 
seasonal changes as much as possible. The characteristic of the Sentinel 2A MSI 
datasets used as shown in following table 1; 

 

Table 1.The acquisition dates of datasets used. 
 

 

 

3. Method: 

Sentinel-2A bands (Table 2) used in this study for the basic imagery processing, and 

applied steps in flowchart study(figure 3) used to determine and analysis the changes 
in vegetation due to human activates and population growth. 

Table.2 Bands for Sentinel-2A 

 

Period Sentinel 2A images data 

1992-2000 1990-1991 not found 

2001-2010 Found with clouded images into winter season 

2011-2020 Found with clouded images into winter season 
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To achieve the best results for NDVI and NDWI calculation, RED band is chosen as 
Band 4, NIR band and SWIR band are selected as Band 8a and Band 11 respectively in 

Sentinel-2A. 

Overall procedure:  

The whole process of land cover classification using satellite remote sensing images 
can be divided into pre-processing and data analysis stage, as shown in Figure 4. SNAP 

software used to pre-process the data downloaded from Sentinel and calculate the 
relationship 

 

Figure.3 Flowchart for land cover classification using Sentinel-2A data 

3.1 Pre-processing: 

Since all Landsat 8 OLI/TIRS images downloaded from the USGS archive were already 
orthorectified, as a first step, the study area (800 x 800 pixels - 567000 km2 in total) 

was subsetted from all the Landsat 8 dataset used. The Sentinel 2A MSI was also 
subsetted in a same manner after being rectified to Landsat 8 dataset. Since these 2 data 
sets having different spatial and spectral resolutions, the analysis was conducted for two 

different data sets. In the processing, as a first image dataset, Landsat 8 data with first 
7 spectral bands having 30m resolution was used to detect the annual gradual changes. 

For the second dataset, the spectral bands of Landsat 8 data having similar spectral band 
ranges with Sentinel 2A were selected and used to assess the efficiency of two datasets 
in thematic mapping. Radiometric correction has not been made since image analyses 

is performed by post-classification change detection analysis done using cloudless 
image datasets. 

 

 

Multi temporal 
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Pre-processing
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3.1.1 Geometric Correction: 

To analyse the image pixel by pixel, registration process is performed to conform the 
pixel grids of one image to another using ground control points (GCPs) which were 

chosen adequately throughout the images. Geometric correction was performed for all 
Sentinel 2A images by taking the 2013 Landsat 8 image as a reference (master) image. 

Image to image registration was performed with ±0.5 root-mean-square (± rms) 
accuracy. As a resampling method, the Nearest Neighbour resampling algorithm was 
chosen not to alter the value of the original input pixels. 

3.2 Spectral Indices: 

To indicate relative abundance of features of interest, spectral indices which are 

combinations of surface reflectance at two or more spectral bands are widely used in 
image processing. Although the vegetation indices such as NDVI are the most popular 

type, also being used to distinguish different features in the image indices.  

 

Figure.4.Terrain map of study location from Sential-2A for the chosen site after 

atmospheric correction 

Some specific areas could be labelled on the original data, such that the NDVI and 
NDWI data can be exported in excel format. The data analysis stage is performed by 

MATLAB using different classification algorithms. Resampling, Atmospheric 
Correction and Subset selection are necessary in pre-processing satellite images. 
Resampling ensures that images of each band have the same resolution and number of 

pixels. Subset selection allows re-choosing specific areas of interests. Atmospheric 
Correction algorithms are based on the Atmospheric/Topographic Correction for 

Satellite Imagery by Richter [16]. This method performs atmospheric correction 
according to libRadtran radiative transfer model that is run to generate a large look-up 
table accounting for various atmospheric conditions, solar geometries and ground 

elevations [17]. This simplified model runs much faster than a full model to invert the 
radiative transfer equation and to calculate bottom-of atmosphere reflectance. 

Therefore, all gaseous and aerosol properties of the atmosphere are both derived by the 
algorithm and aerosol optical thickness or water vapor content are derived from the 
images respectively. SNAP software offers a plugin to make atmospheric corrections 

called Sen2Cor [18]. Atmospheric correction is an integrated part in the process of 
Sentinel-2A satellite image processing. Figure.5 provides the NDVI maps of sentinel-

2A data for the selected site after atmospheric corrections. 
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NDVI and NDWI: Index-based classification requires NDVI and NDWI as features; 
consequently, they were first calculated in SNAP. As mentioned in Section II, Band 4, 

Band 8A and Band 11 are chosen as RED, NIR and SWIR band,respectively.According 
to the formula in Eq. (1) and (2), NDVI and NDWI can be calculated and their maps 
are shown in Fig. 6 and Fig. 7 respectively. It can be seen that NDVI ranges from -0.26 

to 0.748 and NDWI ranges from -0.169 to 0.576, where various colors represent 
different values with corresponding “color map”.  

NDVI = (Band 8A - Band 4) / (Band 8A + Band 4) (1) 

NDWI = (Band 8A - Band 11) / (Band 8A + Band 11) (2) 

3.4 Classification algorithms: 

At first, classification by using one index (i.e., NDVI or NDWI) is performed. However, 
it is discovered that one index results in very poor result (the result is omitted due to 
lack of space), this is mainly due to the fact that one feature is not enough for the land 

cover classification problem with four different classes in this study. Consequently, 
only the classification methods with relatively satisfying performance are presented in 

this paper. According to the different features selected for classification, three different 
classification methods are studied and compared in this paper, where the first approach 
treats NDVI and NDWI as feature vector, the second one directly adopts the three 

specific relevant bands including Red, Near Infrared (NIR) and Short Wave Infrared 
(SWIR) as features, and in the third approach all 13 bands available on Sentinel-2A 

satellite are used 

4. Results and discussions: 

At first, classification by using one index (i.e., NDVI or NDWI) is performed. NDVI 
performs well in land cover classification, specially for vegetation/non vegetation area 
and vitality/non vitality status. NDWI is good at classifying water status under different 

levels. In this study, there are five classes to be classificied, hence, NDVI and NDWI 
indices are not a good solution to directly make a classification. It is discovered that 

one index results in very poor result (NDVI classification accuracy with 63.2%; NDWI 
classification accuracy with 42.7%, so that the result analysis is omitted due to time. 
This is mainly due to the fact that one feature is not enough for the land cover 

classification problem with ten different classes in this study. In this analysis, the values 
are implemented, particularly the performance of four different feature classes are 

evaluated by using Chromatography. In this analysis, there are three colors, each color 
corresponds to main color. The visible colors including red, yellow, green and blue are 
directly adopted as features for classification. The classification results. . Comparing 

these classification of these two approaches, one can discover that classification by 
directly using Red color is more effective than green color in NDVI and NDWI 

classification. Therefore, classifying Sentinel-2A spectral images by using visible band 
is an effective approach. 
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The results in NDVI assessment obvious that 96.74% from study area is bare soil; and 
0.056% is vegetation:land use 2.86% . Moreover, the bare soil classification accuracy 

at the NDWI was 91.8%, and 0.023% is vegetation:land use 1.57% . So NDVI values 
observed higher than NDWI rates. This means that the water content of the vegetation 
was less than that of chlorophyll in the study area.This means that   the land cover 

classification performance can be compared clearly by Sentinel-2A satellite 

It should be noted that the spectral bands on Sentinel-2A satellite, which provides a 
great amount of information for this study. It would be of interest to verify whether full 

band information can further improve the performance or not. To this end, all 10 bands 
are further treated as features for classification , where the classification results shown 

in Figure 5, the overall accuracy to NDVI increases to 97.9% from 95.8%. Moreover, 
the misclassification rates between soil class and tree class for NDWI reduce obviously. 
This demonstrates that incorporating more related band information can further 

improve the classification performance, however, the improvement is marginal. The 
following observations can be drawn: 

1. Classification using NDVI and NDWI indices based on terms of overall 

accuracy was 87.7%. This is mainly due to the increased to information period.  
2. Different in information period depend on   major bands, and classification by 

using selected top bands can further improve the classification performance.   

3. Classification by using all 10 bands available on Sentinel-2A satellite can 
further improve the classification performance.  The substantially increased 

number of bands usually require extra data transmission, which may be not 
necessary or desirable in this study. 

4. In addition to classification accuracy,  performance indices such as 

classification time  

Overall speaking, machine learning based classification by using the spectral bands of 
Sentinel-2A satellite is one promising solution for agriculture remote sensing 

applications (i.e., land cover classification including crop classification), in particular  

The approach based on feature selection by using mutual information is recommended. 
were lower under drought conditions during the summer and autumn(NDVI = 0.5 and 
NDWI = 0.3) than under non-drought conditions (NDVI>0.6 and NDWI>0.4) during 

the winter and spring. Because of the variability of drought conditions across the larger 
area, the relationships between NDVI, NDWI, and drought over the study area. The 

NDVI-NDWI difference increased during the summer months of study years 
suggesting once again that NDVI and NDWI indicates may be a more sensitive 
indicator for drought monitoring. 

 

 

 

 

a) 

b) 

d) 
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Figure 5. NDVI and NDWI maps by Senential-2A datasets. (a) 1992-2000.(b) 2000-
2010 (c) 2011-2005. (d) 2006-2010. (e) 2011-2019. 

To illustrate the relationship between NDVI and NDWI during drought conditions, 

eight NDVI and NDWI maps for the study area are shown in Figures 6, 7 for non-
drought drought during years 1992 to 2000 and drought during years 2001 to 2020 
during the summer months of June to September. Figure 5 shows that NDVI values 

were much higher from NDWI values for the drought years than for the non-drought 
years, and shows that NDWI values were much higher from NDVI values for the non-

drought years particularly for the August and September time periods, which illustrates 
the potential value of the NDWI for large-area drought monitoring. 
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Figure 6. The annual change rates of NDVI measurements to the main classes 
determined in each time periods. 

 

Figure 7. The annual change rates of NDWI measurements to the main classes 
determined in each time periods. 

In the present study, long time classification approach is applied to increase the 

accuracy of supervised classification of Khoums city vegetation area. Accurate 
information of NDVI/NDWI maps are essential to detect long term trend and impact of 
vegetation management measures. The Sentinel-2A data of this vegetation is suffers 

from the spectral overlap among different NDVI/NDWI classes.  

In brief,NDWI and NDVI individually added to original bands do not show much 
variation in overall accuracy of classification. All layers combination provides good 

overall accuracy as compared to the classification based on only four original color 
combination. In case of crops, urban land, and barren lands Producer’s accuracy 
moderately increases for NDVI bands as compared to NDWI bands combination. 

Agricultural land class showed considerable low from 91.45 to 36.72% in NDVI values. 
This clearly indicates that the land cover classification of NDWI values in agricultural 

land has been rised,where observed from 95.23 to 52.48%. There is marginal decrease 
in the value of producer’s accuracy for vegetation, this is due to misclassification 
persistence between the vegetation and the terrain of valleys and hills of the study area. 

It is observed that, NDVI and NDWI layers help to improve the misclassification 
accuracy in homogeneous landscape. Also observed significant harmony between crop 

lands and poor agricultural land classes (fallow land) due to overlapping of spectral 
signatures.  
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5. Conclusion: 

This paper develops a novel approach to analysis satellite remote sensing images, 
particularly Sentinel-2A satellite images using machine learning techniques. Four 

feature selection methods applying to classification problem are studied and compared 
here, namely index-based classification (NDVI, NDWI), index related band based 

classification (Band 4, Band 8A, Band 11), MI scored band based classification (Band 
6, Band 7, Band 8, Band 8A, Band 9, Band 5 and Band 3) and all available bands based 
classification. By using a case study of land cover classification with five classes, it is 

shown that the method employing all available bands of Sentinel-2A satellite result in 
the best performance while the use of MI scored bands with highly relevance also yields 

quite promising results. Overall the classification methods directly using specific 
relevant bands with supervised learning outperform the classic index based 
classification methods. Some limits of the index based classification could be removed 

by the direct use of spectral bands of Sentinel-2A. The proposed method can also be 
applied to forest vegetation monitoring, vegetation physiological status detecting and 

irrigation decisions [30, 31]. Future work on this direction is summarized in the 
following aspects: 1) In addition to spectral band information, other types of 
information may also be considered, such as texture information. 2) More advanced 

classification algorithms can be considered, such as random forest and their variants. 
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ILLEGAL IMMIGRATION TO EU FROM AFRICA USING LIBYA AS 

TRANSIT COUNTRY 

 

 
Abstract: This paper is investigating the problem of growing number of illegal 

immigrants from African continent to European Union (EU) states. For our study 
particular importance and interest has illegal migrations that uses Libya as transit. We 
analyzed reasons for raising numbers of illegal immigrants, such as economy issues, 

political and environmental issues. We paid attention on opportunities that immigrants 
seeing in EU, like, better working opportunities, a relatively peaceful environment in 

contrast to the political upheavals and conflicts that unfortunately, have become a symbol 
of the African continent. Climate changes and growing population increased pressure on 
natural resources also raised the rate of immigrants who wants to illegally cross to the 

European continent. Since Libya has been one of the transit points of migrants from 
northern Africa, the EU has in the recent past intensified its cooperation with this 

country. Consequently, there are intervention measures necessary for Libya, the EU and 
international community to mitigate negative effects of this social phenomenon. 

 

Keywords: Illegal immigrants, African continent, European Union, working 
opportunities, revolutions in Africa, transit through Libya, intervention measures 

 
Introduction 

 Illegal immigration is a problem that presents a big challenge for many countries 

globally. From the border of the United States and Mexico to the Mediterranean Sea, 
many countries are grappling with the problem of increased numbers and different forms 

of illegal immigration. Just like drug trafficking, illegal immigration has turned into a 
complex net of illegal immigrants and transport cartels [16]. Of particular importance and 
interest to this paper is the rate of illegal immigrants from North Africa to the European 

Union states. Particularly, this paper is concerned with the alarming rates of illegal 
immigrants that use Libya as a transit point.  

There are many issues attached to illegal immigrants in the northern African 
country and their target land, the EU states. Against the backdrop of many news reports 
indicating that thousands of illegal immigrants perish in the Mediterranean before 

reaching their destination. The exact number of individuals that perish every year trying 
to cross through high seas is not easy to estimate. In addition, the activities happening 

within the immigrant routes are highly unmonitored [23]. As a result, the immigrants are 
usually vulnerable to exploitation by dealers looking to earn money even when there are 
genuine concerns on the part of immigrants. Conversely, many refugees, migrants and 
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asylum seekers have to contend with smugglers on their journey to seek new lives 
elsewhere.   

Even though they coerce the immigrants to pay fees for assistance across 
international borders, the experience such individuals get are usually inhuman even when 

most cases result in fatalities. It is, therefore, important to review the whole issue of 
illegal immigration and what should be done to improve on the situation given that many 
lives continue to be at risk as similar activities continue to intensify in Northern African 

Maghreb countries like Libya.  
 

 
Figure1: Key migrant routes from Africa to Europe 

 

Methodology 

In doing this paper, there are certain assumptions, which are regarded as inherent in the 
paper. The first assumption is that illegal immigration is not only the concern of the 

Europe (EU), but it is also a global concern. The second assumption is that Africans are 
not the only people who are entering the Europe illegally. Other countries like the 
Turkey, Afghans, Iranians, Iraqis, and Syrians are responsible for many illegal 

immigrants coming to the EU However, the focus has been given to the “illegal African 
Immigrants to EU through Libya” because of the continuous increase in the numbers of 

illegal African migrants, and Finally, various failed laws and policies enacted previously, 
in order to address illegal immigration show there is no “one size fits all” to solve this 
problem. Consequently, there is a need for a framework that respects the dignity and 

humanity of illegal immigrants while at the same time applies the law judiciously and 
preserves national sovereignty. 

The aim of this study is to understand illegal African immigration to the Europe, The 
purpose of this paper can be attained by doing a single case study on Libya. In the case 
study, the mixed methodology is utilised for research design. As such, a combination of 

critical literature review and qualitative research has been adopted for this research. 
Although generally, research methods use a quantitative research and an qualitative 

research, it is most used prospectively. Data come largely from documentation, books, 
archival records, direct observations, participant observation and physical artifacts (Yin, 
1994). 
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Immigration and Policy 

 With regards to legal foundations, immigration has been a thorny issue for most 

nations. This is because the nation on the receiving end always resorts to strict measures 
only meant to protect its boarders and therefore looking at immigration as a security 

issue. On the flip side, immigration can be attached to social, economic, political and 
environmental issues. Ignoring such issues usually result in a violation of the rights of 
immigrants even when their acts may be illegal or against certain laws. Even though laws 

and policies vary from nation to nation, there are 8 major principles in which foreigners 
may be considered to be illegal immigrants in a given country. 

 First is the obvious entry through the boarder by illegal means. Actually, boarder 
entries constitute the easier alternative for refugees and asylum seekers and therefore 
exploited by illegal cartels who take part in smuggling. Secondly, there is entry through 

falsified documents. In most cases, immigrants of this nature may use stolen or forged 
identification documents like passports and visas to gain entry into another country. 

Third, there are instances where individuals may gain entry using the right or legal 
documents but provide misleading information in such documents. Depending on 
regulation, some countries may provide conditions that must be fulfilled like say an age 

limit.  
It is, therefore, common to find individuals who are not in a position to fulfill the 

stated legal conditions providing incorrect information during application. Another way is 
through surpassing the allowed period of stay. For example, the foreigners may over stay 
their visa-free periods or have passed their temporary resident permit days but still want 

to remain in the country. Others include loss of status due to non-renewal of stay 
documents, irregular birth status, absconding registration procedures and failure by state 

to enforce a return decision. However, this paper is majorly interested in the first method 
that is the entry through crossing international boarders without following proper 
procedure [22].  

 Most importantly, it is important to understand the policy issues behind 
immigration that makes Libya one of the largest transit points in the migrant prone North 

Africa region. To begin, Libya has mainly employed the avenue of international 
cooperation to help curb the incidences of illegal immigrants using the country as an 
entry point to the EU states. This is because immigration is an issue of two countries or 

regions, the origin or transit point and the target destination. As a result, Libya has a 
history of cooperation with Italy, which is the main arrival point by immigrants looking 

to gain illegal entry in the EU. Through the city of Malta, Italy has continued to receive 
thousands of illegal immigrants crossing into the country and subsequently looking to 
seek refuge or Asylum in many places or even countries within the larger EU region.   

 For instance, in the year 2005, reports estimate that about 3000 boat arrivals had 
been received in Malta from the year 2002 alone. In response, there have been many 

meetings concerning this issue among the two nations [27]. A key one took place in the 
year 2002 when the then president of Libya Colonel al-Gaddafi and his counterpart, the 
Italian Prime Minister Silvio Berlusconi signed an agreement that among other things, 

was meant to fight against illegal immigration activities between the two nations.  In 
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culmination of such efforts, there was an establishment of a permanent liaison that 
facilitated co-operation and vigilance of the two countries’ police organs to help 

eliminate immigration activities between the two nations.  
 The two nation’s effort to curb illegal immigration can also be seen through an 

economic angle. An example is the pledge by the Italian interior ministry to give Libya 
15 million Euros within a three year period to help in the fight against illegal immigrant 
activities in the country’s borders. The Italian apparent resoluteness in helping to curb 

this vice and the effects that come with it is even more pronounced considering other 
measures they have been ready to take. One of them has been the country’s efforts to 

facilitate improved technology use that might as well help in the rescue of illegal 
immigrants while at sea and thereby prevent many deaths that occur there. The two 
nations have also recognized the need to curb the vice by tackling the smuggling gangs in 

the two regions. The establishment of camps for illegal immigrants and the formation of 
joint operations to crack down on the smuggling networks has also remained a major 

priority for the two nations as a result.  
 However, despite the many efforts Libyan and Italian authorities have taken to 
reduce the number of illegal immigrants trooping into the EU nation, there have been 

concerns raised on their policy of action. First, there are human rights violation concerns 
particularly raised on how illegal immigrants have been handled by the two nations. It is 

indicated that during peak seasons, refugees and asylum seekers may arrive in Italy in 
large numbers. Considering that the hundreds of immigrants usually are women, men and 
children, harsh treatment they are given can be treated as a violation of their basic rights.  

 For instance, on arrival they are usually detained on temporary stay assistance 
centers where their cases are processed. The conditions in such centers may be deplorable 

for the individuals considering that they might have had rough times at sea. Secondly, 
there is an issue of mass deportations from Italy to Libya. During this activity, the 
immigrants are subjected to torture and other forms of ill treatment, making their plight 

even worse even though they may be at fault. Another issue comes through the legality of 
such activities.  

For instance, the issue of Italy’s lack of conformity with national and international 
laws has been of great concern to interested parties like nongovernmental organizations 
that handle immigrant issues. The failure by the Italian government to resort to mass 

deportation and not review the case of each individual independently is an apparent 
violation of asylum and refugee laws. As a result, the EU parliament passed the 

‘resolution on Lampedusa’, which compels the two nations to follow the UNHCR 
process. This also raises another important aspect to the issue of increased immigration to 
the EU and that is the European Union’s response. 

 
EU – Libya Cooperation 

 Generally, the EU concerns on the biting issue of raising numbers of illegal 
immigrants have led to its cooperation with southern Mediterranean countries. Since 
Libya has been one of the transit points of migrants from northern Africa, the EU has in 

the recent past intensified its cooperation with the Arabian nation. Even though Libya and 
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the EU do not have formal agreements to curb the vice, there have been concerted efforts 
by the union to help eradicate it. However, with the numerous sanctions Libya has been 

imposed on by the United Nations, there has been a change in approach in the recent 
years. 

 The process of formalization of the two parties began in the year 2004 with the 
then Libyan president, Gaddafi, visiting EU headquarters. As a result, there might be a 
lack of formalized agreement but cooperation of Libya with EU member states has 

improved in the recent years. As a matter of principle, in the year 2002, the EU council 
which is the union’s top decision making organ observed that there was need to enhance 

cooperation with Libya in the face of growing number of immigrants from third world 
nations into the EU nations [25].  
 Among other things, the EU is concerned with the facilitation of cooperation 

between Libya and the neighboring nations. Immigrants using the Libyan route to Italy 
and other parts of Europe do not necessarily originate from the country. There are even 

indications that the country is usually made of many foreign immigrants from 
neighboring states, looking to exploit the opportunities of immigrating abroad due to the 
country’s proximity to Italy and as an extension, the European Union. To be able to 

strengthen this cooperation, the EU has also brought dialogue to the African Union 
member states to help eliminate this great challenge. In addition, through the ARGO 

Work Programme, the EU has allocated a large chunk of its budget to help in anti illegal 
immigration efforts by both sides.  
 

Migration Push Factors 

 As illustrated above, the problem of illegal immigration can be therefore stated to 

exist on either side of the North African and EU boarders. A big question explored by 
many analysts and policy makers is that of the factors that contribute to increased levels 
of immigration from Africa to the EU. Generally, the push factors can be categorized into 

four main areas as shall be discussed in this section.  
 

Demographic Factors 

 A broad picture as to why numbers from Africa may be increasingly trooping to 
EU countries may be portrayed by the continent’s demographics. Indications are that the 

natural increase in the African continent has been expected to double from 1 billion in the 
year 2010 to 2 billion by the year 2020 [27]. This is attributed to the relatively higher 

fertility levels in the African continent compared to that of EU countries. As a result, the 
numbers in both continents have been contrasting in terms of growth. With populations 
growing in Africa, the available facilities for education and other social amenities 

continue to be pressured.  
With this pressure on resources projected to continue with the increase in 

numbers, it is essential that the respective countries also continue to reciprocate. 
However, the development levels in most African nations still remain below the expected 
levels [24]. Many educated youth, for example, continue to be added to economies 

without additional job opportunities being created. In contrast, most EU nations have had 
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good economies making their citizens empowered. However, their demographic patterns 
in terms of the ratio of youth to the old have been skewed towards many elderly citizens.  

To be able to offset this, there have been demands for labor in the African nations. 
Illegal immigration has therefore been one way in which desperate individuals have 

resorted to in order to look for such opportunities in the EU. Moreover, growing conflicts 
as a result of competition for resources has also contributed to the growing number of 
refugees and asylum seekers looking to settle in the relatively peaceful EU nations.  

 
Economic Factors 

 On the other hand, economic conditions in Africa and EU have been a contrasting 
one. African nations have been on an economic growth in the recent years with the 
benefits of globalization and advanced technologies catching up with the continent. Even 

though this has been the case, many nations in Africa still remain behind in economic 
terms. For North African nations, the state of affairs is surprisingly deplorable given the 

wealth of resources they have. Even where opportunities are available in terms of jobs for 
the youth, the labor markets are still underdeveloped and therefore cases of lower pay 
compounded with poor working conditions still remain a challenge. 

 The contrasting situation in the EU country states creates an enticement for 
potential migrants in these countries therefore. Even with the Eurozone crisis and the 

global financial crisis, many European nations have made a lot of progress in the path 
towards full recovery. On the other hand, with the gap of economic growth for African 
and EU nations indicated to be growing, uncertainty for the African population will 

continue to increase. Compounding this situation is the fact that many African nations 
have few rich families who influence virtually every sector of the economy on one hand, 

and the poor majority on the other. As a result, the urge to immigrate to other lands, 
regardless of the means, will continue to remain high between the Mediterranean region 
African states and those of the EU. 

 
Political Factors 

 Politics has equally played a great role in increasing role in the increased rates of 
immigrants looking to cross the Mediterranean Sea. The Arab Spring or “Jasmine 
Revolution” that began in Tunisia is one of the major causes of political adjustments in 

the North African region that has resulted in instability in the region. Political instability 
in the region results in uncertainty that may be unfavorable for human survival or 

harmonious co-existence. Generally, the political environment in the African continent 
heavily contrasts with that of the EU. The North African states are generally in a constant 
conflict with cases of bad governance and blatant abuse of human rights. Law and order 

has been one of the challenges many governments in the North African states and other 
AU states have had to grapple with.  

 On the other side, EU states are recognized as mature democracies where issues 
of human rights, good governance and security among others are constantly developed to 
cater for diversity and different population requirements. The international community 

has made several efforts to ensure stability in the African countries. As a result, stability 



 

ويــتربــلة الــمج  

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                             757 

has been achieved to some extent. However, the situation still remains unfavorable for 
many women, men and children who might find themselves on the wrong side of the 

greater political divide. Asylum seeking individuals and refugees has therefore been 
increasing [28]. With efforts to stabilize many nations in North Africa still undergoing, 

the urge will continue to exist among individuals who are looking for good times 
elsewhere. Additionally, instability in North African countries like Libya has made acts 
of illegality like smuggling of immigrants more favorable than ever before.  

Ecological Push Factors 

 Apart from politics, demography and economy, ecology also acts as a motivating 

factor in the increasing number of immigrants from northern Africa to the EU countries. 
Climate change and the already mentioned increased pressure on natural resources due to 
the growing population are the major ecological factors that will continue to accelerate 

the rate at which immigrants will want to illegally cross to the European continent. Since 
the two factors may not sound genuine enough for international immigration officials, 

due process may not be part of the potential immigrants. First, with climate change, the 
ecological situation in most regions in the African continent has been deplorable for 
hospitable living.  

Extreme weather in the continent has been something the populations have had to 
live with. Droughts, floods, cyclones, storms and other effects of climate change have 

been experienced in the African continent greater than in any other continent. Coupled by 
a sharp decrease in the carrying capacity of natural resources, this situation may continue 
to worsen. Moreover, the northern African region majorly lies in the Sahara desert. The 

climate in the desert may not actually be able to support or sustain life. This situation 
contrasts with the climate in the EU which is mainly that of the tropics.  

Therefore, as many people in Africa continue to look for better alternatives, 
illegal immigration will still remain a challenge. Immigration soft spots like Libya are 
therefore extremely important to such individuals. As a result, it is important to 

understand why Libya will continue to remain a focal point for illegal immigrants.  
 

The Libyan Factor 

 Even for a deeper understanding of the dynamics that make Libya a major 
immigrant hub for the EU, it is important to outline the specifics of this North African 

nation. From political instability in the aftermath of the ouster of Gaddafi’s regime to the 
country’s geographical proximity to Italy, it is important to determine the characteristics 

of this nation that might have resulted in it being chosen as ‘hub’ for illegal immigrants to 
EU states [13]. It is only through this understanding that lasting and effective solutions 
will be established to help control the number of immigrants flowing through this country 

to Europe.  
 

Revolution and Instability 

 From the onset of a much talked about Arab spring or revolt against oppressive 
governments that began in Tunisia and the subsequent fall of president Gaddafi’s led 

administration, the country has faced a lot of instability in the recent past [8]. Of great 
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impact to the country’s political stability is the war that broke out in the country in the 
quest to oust the then president who was termed as dictatorial and as having pure 

disregard to human rights. The eastern, western and southern parts of the country had 
rival factions all in conflict with one another and in rebellion against the ruling 

administration. As a result, the country was politically disintegrated even before the fall 
of Gaddafi’s regime.  
 As a result of political power fragmentation, the country’s central state machine 

that was responsible to bring law and order became even weaker with the country going 
into a transitional period after change of regime. Resistance and lack of cooperation 

among factions and the Gaddafi regime’s sympathizers even continue to make the 
country more vulnerable to a lack of law and order. With different factions controlling 
their regions without regards to national or international interests, illegal activities like 

immigrant smuggling are bound to thrive in the country. This is because some of the 
rebellious groups may see this venture as an economic activity. Instability also causes a 

rise in the number of refugees or asylum seekers from the country looking to find peace 
elsewhere.  
 

Paralyzed Economy 

 In the aftermath of the aforementioned revolt, the country’s economic outlook 

seems paralyzed. Even though Libya is known for its oil resources, the rest of the nation’s 
economy remains stagnated. This has been compounded by the number of sanctions 
imposed on the country during president Gaddafi’s regime who seemed to had a policy of 

non- conformance to international treaties and conventions especially those that touched 
on democracy and protection of human rights. This has left Libya highly dependent on 

the oil sector alone. With a dictatorial government in place in the past and a highly 
disintegrated political power presently, the benefits of the oil resource can also not be 
said to have an impact on the lives of many people. 

 The rest of the economy largely depended on investors who were either driven out 
or shied away during the war to oust the dictatorial administration. With the current NTC 

government not yet in control, many investors still are not sure of returning to the 
country, making the economy as stagnant and vulnerable as it could get [1]. For instance, 
the construction sector in the country creates a lot of jobs but has been unable to pick up 

since the war ended. There have been efforts by the current regime to encourage 
investments in the country through joint ventures. However, little can be said to have 

been achieved. Many youth continue to remain jobless and desperate. As a result, the 
urge to look for other alternatives will continue to remain alive.  
 

Land Routes and Porous Borders 

Traditionally, Libyan territory is also at the heart of the greater Sahel-Saharan 

trading zone that is known for smuggling and proliferation of firearms. As a result of it 
being on a trading route that leads to the sea, smugglers find the country as a relatively 
easier alternative for smuggling goods and even illegal immigrants to European nations. 

It is therefore common for individuals coming from as far as West African nations like 
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Nigeria and Ghana being smuggled to Europe through the country. Secondly, the country 
has highly uncontrolled boarders in the aftermath of the war. Initially, only Syrian 

nationals were allowed to enter into the country without visas [1]. Any other foreigner 
found would be arrested and kept in detention camps.  

 

 
Figure 2: Transit routes 

 
The Syrians majorly use the eastern border to enter the country. However, the 

country’s southern border is the most porous even though the most dangerous to go 

through. The complexity of this boarder may be a great contributor to why it might be the 
most preferred or vulnerable. First, there is the southwestern border with Algeria, Niger 

and Chad and the south eastern boarder with Egypt, Chad and Sudan. This makes the 
southern boarder a wide zone that is highly uncontrolled and that requires cooperation 
with five different countries that have shown a lot of instability of their own, to be able to 

control immigrants.  
Virtually all Libyan neighbors to the south have all had conflicts in the past and 

continue to have more even presently. To many people in these countries, finding a way 
through Libya to other destinations in the EU presents their only chances of survival and 
even improving the welfare of their families back at home. With Libya’s southern border 

control lacking in resources, smugglers will continue to operate freely through it.  
 

Absence of Policy 

 Since the outbreak of conflict and rebellion in Libya, there is no policy oriented 
effort to deal with the issue of immigrants. The only way they can be dealt with is 

through criminalizing them through generalizations and not being guided by specific 
policy frameworks to be able to effectively handle the situation. Most of the functioning 

systems only deal with illegal immigrants in the country as threats to security. There is no 
single functioning judiciary authority to be able to look into the numerous cases of 
arbitrary arrests, massive detention, imprisonment and deportation of immigrants. 

Application of the rule of law is therefore impossible leaving the sub-Saharan migrants 
culpable of violation by the different militia groups in the country. 

 Even with the ouster of the Gaddafi regime, the gains made on cooperation front 
towards the elimination of this problem have been eroded. The different militia groups 
continue to violate the rights of immigrants through abuse and torture. On the other hand, 

the smuggling activities are also controlled by same militia groups who are looking for 
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financial gains to survive [12]. As a result, even in the midst of torture and violation of 
international agreements, cooperating with the groups still remain an alternative for the 

many individuals looking to establish their own lives elsewhere. They are ready to risk 
anything just to get away through the highly dangerous Libyan territory.  

 
Libya as an Immigration Destination 

 Despite the fact that Libya serves as a route for immigrants, the country also acts 

as a destination for many migrants looking for economic welfare improvement. 
Particularly with the Gaddafi era where the economy was gradually flourishing, citizens 

from the bordering nations continued to seek refuge in the country and offer themselves 
as workers of any kind, just to get enough money to take care of themselves and even 
their families [10]. This is because the Libyan currency was relatively stable and stronger 

than those of the other countries. As a result, these immigrants provided a cheaper source 
of labor for Libyan cities of Tripoli and Benghazi [12].  

 During and after the war, many migrants escaped or were held in detention 
camps. Some of them were even used by rival groups to help fight for them during the 
war. As a result, they still have influence on the operations in some regions of the 

country. With the end of the war, the situation has not been back to normalcy. It may be 
even getting worse considering that there are more and more cases of blackmail, 

violence and exploitation against foreign immigrants. While most immigrants are 
looking to get back to their countries of origin, some may be tempted to find other places 
and the Italy alternative is quite tempting for them. 

 
Country of arrival Country of nationality Number %  

Egypt Egypt 

TCNs 

Total 

97,407 

74,911 

172,318 

18.3 

14.1 

32.4 

Tunisia Tunisia 

TCNs 

Total 

47,414 

185,442 

232,856 

8.9 

34.9 

43.8 

Algeria Algeria 

TCNs 

Total 

1,081 

11,324 

12,405 

0.2 

2.1 

2.3 

Niger Niger 

TCNs 

Total 

65,750 

3,678 

69,428 

12.4 

0.7 

13.1 

Chad Chad 

TCNs 

Total 

26,761 

307 

27,068 

5.0 

0.1 

5.1 

Sudan Total 2,800 0.5 

Italy Total 13,110 2.5 

Malta Total 1,454 0.3 

Total Total 531,439 100.0 

Of which TCNs Total 290,226 54.6 

Table 1: Migrants fled from Libya since 20th February to 26th May 2011by country of 

arrival and country of nationality [6] 
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Long Standing Disharmony between Libya and EU 

 As already outlined in this paper, Libya has not formalized any agreement with 

the EU owing to the country’s long standing hatred of western ideologies. However, with 
a lot of pressure from the international communities, President Gaddafi was beginning to 

make some efforts of improving on this situation [4]. The EU as a result was beginning to 
also soften its stance by encouraging its member states to cooperate with Libya, mostly 
for the purpose of controlling illegal immigration activities in the Mediterranean region. 

However, during and after the war that resulted in the removal of Gaddafi’s regime, the 
situation has turned to be worse than expected. 

 The different rival groups are highly in conflict and therefore may not have time 
to observe the agreements already made. The EU can also not work with the government 
due to its lack of control in the country. As a result, smuggling activities continue to take 

place and even increase everyday without any effort to control it. In addition, the lives of 
the immigrants who might be genuine refugees or asylum seekers continue to be 

endangered more than it was in the past.  
Human and Social Costs of Immigrant Smuggling 

 Having looked at the Libyan axis of migration and the factors behind its thriving 

nature, it is important to look at the costs of immigrant smuggling on a human as well as 
a social point of view. As already hinted in the previous sections, the experience of illegal 

immigrants may range from traumatizing to tragic. The fact that immigrants are already 
engaging in illegality leaves them at the mercy of smugglers and other corrupt law 
enforcement agencies at key transit points in the long journey to their preferred 

destinations. Apart from human violations, smuggling in itself has a negative influence 
on the regions it is rampant.  

 First, it is important to highlight the suffering immigrants go through in their 
quest to ‘liberate’ themselves. Be it refugees or asylum seekers, choosing the smuggling 
option is always a risky one however easy it may seem at first. Reports indicate that 

thousands of people die each year trying to cross the Mediterranean. Drowning in the sea 
is one major cause of loss of many people’s lives in their attempt to reach the EU nations 

of Spain and Italy. In addition, the routes commonly used may be from time to time 
discovered by boarder authorities of the destination countries [21].  As a result, many 
deaths are also likely to occur due to the smugglers’ attempts to look for other routes, 

which are usually longer and riskier.  
This presents a humanitarian situation in the region with many individuals looking 

to cross the desert and the sea usually losing their lives mainly by succumbing to the 
harsh conditions of the two environments.  
The Desert Experience 

 Northern African countries like Libya are virtually in the Saharan desert. Desert 
areas are highly unguarded providing opportunities for smugglers to exploit. However, 

the inhuman conditions in the desert can raise the risk of losing many people who think 
that they are in a journey to save or improve their lives. Apart from harsh climatic 
conditions of the Saharan desert, travelling through the vast bare and sandy land can be 
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dangerous due to the type of animals found there. The desert experience, as usually 
narrated by immigrants that are lucky to cross through to Italy, can be quite traumatizing.  

 Lorries are the common means of transport here. They are often overloaded with a 
single convoy having as many as 160 men, women and even children. Overloading makes 

it easy for some people to fall off the lorries travelling in the rough terrains of the desert. 
Those having a higher financial might are able to board minibuses at extra costs. 
However, still the journey may not be as comfortable as it normally feels in conventional 

buses. This is because the vans, minibuses and lorries used in such journeys are usually in 
bad conditions apart from being overloaded more than usual. It is therefore common to 

find several grounded lorries abandoned in the desert indicating one of those trips that did 
not go according to plan.  
 Away from the means of transport in the desert, there is thirst, hunger and even 

hypothermia that immigrants have to contend. The dry conditions in the desert mean that 
getting sufficient water to cover the whole journey may prove quite difficult. In addition, 

there is little settlement or human development in deserts meaning that the immigrants 
have to travel for long distances without stopping over. Hunger therefore provides 
another challenge for the smuggled immigrants [11]. The long waiting period before the 

travel period and the bareness of the Saharan region means that lack of something to eat, 
leave alone to drink is common. Even the food or drink reserves are likely to run out days 

before the final destination is reached. For those who are not strong enough, dying out of 
constipation or hunger is a common phenomenon. 
 Apart from hunger and thirst, there is also an imminent threat from different 

bandits who are always ready to pounce on the travelers at any time of the journey. These 
organized groups of people are able to attack the convoy and rob them of possessions and 

little money they have. This also usually results in many forms of violence like assault, 
rape and sometimes even murder. As a result of cases of violence like this, the journey 
can be abandoned even before the smuggled immigrants are halfway through the desert. 

Lack of control in the region and the lack of accountability by the smugglers may 
therefore lead to many deaths and suffering. The trip across the desert is therefore a 

dangerous and scary one too. Those who are lucky to make it through have something 
else to contend with – an equally dangerous and harsh trip across the sea.  
Crossing the Mediterranean 

 Reports of immigrants’ boats capsizing frequently when they are crossing the sea 
have been common in the recent years. This is despite the fact that modernity has made 

the journey across the sea more comfortable and enjoyable than it was before [7]. For the 
smuggled immigrants, the lack of a legal backing to their journey makes their choice of 
travel more tricky and therefore riskier than it should be. A lack of control in the sea, 

particularly measures taken to look out for the vulnerable immigrants has resulted in 
many lives lost at high seas. Fishermen only recover wrecked boats when doing their 

trade and reports therefore reach the media even weeks after a fatality has been 
experienced by the poor immigrants [9]. 
 Just like the lorries, the boats are also crowded despite a persisting lack of food 

and drinking water. There are instances where the nights are extremely cold that many 
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fall sick. The hygiene situation in the boats is also deplorable given the crowding. The 
potential threat of the sea environment characterized by large waves and strong winds 

also adds to another challenge the immigrants have to face in order to reach their 
‘promised lands’. Even in the sea, the fear of arrest and torture at sea by reckless 

authorities usually remain high. As a result, the likelihood of failure to reach the desired 
destination is usually high. The figure below summarizes the situation as indicated by 
UNODC statistics. 

 
Figure 3: Common factors affecting immigrants’ journey 

  

 The chart therefore is a stark reminder of how survival on transit as an immigrant 
is subject to many anomalies. As a result of these anomalies usually unforeseen by 
immigrants and neglected by the smugglers, the chances of failure is usually very high. 

Social Costs of Failure 

 The choice of migrating to another country is usually a visionary project for the 

immigrants. The immigrants are always looking to improve their lives and that of their 
families, mostly through economic empowerment in the event that they succeed to get 
sources of income elsewhere. The smugglers therefore usually charge a lot of money 

considered as an investment by the family and friends of the smuggled individual. This is 
because if all goes well, remittances made to those who contributed to his or her journey 

may prove quite rewarding. However, with high chances of failure, the social costs can be 
very high on the communities who sponsor their sons or daughters to cross the 
Mediterranean to Europe [15].  

 Most immigrants leave with whatever the little savings and even loans their 
families are able to afford after some struggle. Problems experienced in the middle of the 

journey additionally requires more funding from their families who are likely to borrow 
funds even further. The smugglers also take advantage knowing that the whole issue is 
viewed as a long term investment. Conversely, the likelihood of failure to reach the 

transit city can be disastrous. The social costs of failure therefore can be very high on the 
communities. The debts they owe people may make them even more impoverished than 

they were before. They may even live to pay the debts for the rest of their lives. Irregular 
migration therefore results in poverty, segregation, abuse and exploitation. This is due to 
the dynamism that exists between the smuggler, the immigrant and his community. While 

the community looks to ‘invest’, the smuggler sees an opportunity to exploit. 
 Smuggling can also result in the increase of organized crime in the transit regions. 

Given that the cost of transporting the immigrants is lower compared to the benefits 
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obtained, the business can be attractive to many. As a result, the possibility of a 
smuggling network forming is also high. Smugglers may also decide to engage in other 

illegal trade apart from smuggling of immigrants. Drug trafficking and slave trade may 
also go unnoticed in the whole business since there is little or no control on such 

activities. As a smuggling network continues to expand, the social costs therefore become 
even higher than it initially seems. 
Life of Migrants in Transit Cities 

 Even when migrants survive the entire ordeal in land and at sea, life is usually 
gloomy on the other side of the boarder. Residing into an intermediate country without 

the required documentation and without having someone who could help can be quite 
dangerous for the immigrants. Even in instances where the immigrants are genuine, the 
chances of them being considered or converted to an irregular immigrant status are very 

high. There are many disadvantages the immigrants have in such cities given that they 
lack proper documentation. Daily survival is hard given that access to basic amenities 

may be difficult [5].  
 The first and foremost problem is getting shelter. A social connection to a migrant 
like a friend or a relative already living in the city may come in handy. In some cases, 

there are NGOs to take care of immigrants in such cities as well. Migrants may also get 
accommodation in local churches. However, the number of people usually looking for 

such opportunities is usually large. Conversely, the likelihood of being hosted for a 
longer period of time is minimal. As early as three days, immigrants find themselves 
looking for appropriate shelter of their own. Even in the promise of getting a good life, 

shelter is the most basic and hence a first step in that long journey. It is therefore 
convenient to resort to cheap hotels and illicit lodging facilities available locally. 

 However, this also depends on the financial status of immigrants when they reach 
the transit city. An immigrant is therefore left to look into ways of finding a temporary 
solution. Some of the immigrants are armed with a list of contacts that they have to look 

for. When such attempts fail, there are consequences. To begin, there is an increased 
likelihood of being arrested by authorities. Arrests are likely to result in torture, longer 

detention in holding camps and subsequent deportation [3]. In this way, the long term 
plan of the immigrants is likely to be thwarted. Another opportunity that usually presents 
itself for the immigrants is the availability of agents who are willing to find paying jobs 

that may eventually uplift their status to a resident of the city. 
 There are even networks of other labor smugglers who are willing to find other 

jobs elsewhere within the EU. Apart from low paying jobs with poor working conditions, 
some immigrants are likely to fall in crime networks. These are mostly drug peddlers and 
prostitution nets that take advantage of the immigrant status of the individuals to coerce 

them in the trade in exchange of shelter and ‘protection’ from the authorities. Earning a 
living is therefore an important priority for the immigrants even after they have acquired 

whatever shelter they may have. 
 However, financial passage of the immigrants can be challenging. Some of them 
may get lucky to be funded by their friends or relatives already living there. However, it 

may be difficult for others who have to do menial jobs and go through abuse and 
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discrimination in order for their lives to move on. Taking in mind that the families back 
in their original land are also looking for their share of the bargain, this experience can be 

demanding on the immigrants.  
Apparent Impact of Migration on Economies 

 An interesting dynamic to illegal immigration is the apparent impact on 
economies of the transit cities. Just like legal forms of migration, the potential of one side 
loosing and another gaining is even higher. Normally, migration is meant to benefit all, 

the migrant nation and the destined one. While on one hand the immigrant provides the 
needed labor for the foreign nation and hence increased production and growth of the 

economy, on the other hand, the migrant’s also benefits through remittances. However, 
this is not the case because of the conflicting and selfish interests involved. Deterrence 
and anti-migrant policies by the EU states is an example of how this balance has been 

prevented in many years. This is because the policies encourage irregular migration, 
which is in turn likely to lead to exploitation and marginalization of migrants.  

 The result is what has been commonly referred to as ‘brain drain’. By allowing 
immigrants into the EU nations and other western countries and restricting the way they 
could channel the value back to the African economies, there is an imbalance created. As 

the EU states continue to thrive from the input of African immigrants, the African ones 
continue to be deprived and hence stagnate economic wise. One good example is the 

massive trooping of highly skilled professionals like doctors and nurses to such countries. 
While the African countries continue to invest a lot in human resources through training, 
the benefits are unfairly transferred to the other nations. Even though immigrants move 

because of instability in their countries, the restrictive policies of the foreign countries 
creates an unfavorable exchange on the part of the immigrant’s original economy. 

 Furthermore, this burden has been found to have high values. The UNCTAD 
estimates that the African nations lose approximately 184 thousand US dollars for every 
single academician lost to the foreign economies. As thousands continue to migrate to the 

EU and other developed countries, the African nations will continue to remain poor while 
their counterparts gain even more from this apparent brain drain. Table 1 below indicates 

the level of skill transferred to developed nations by African nations according to 
statistics obtained within a two year period.  
 

 1990 2000 

Level of skill Level of skill 

Low Medium High All Low Medium High All 

Western Africa 0.3 1.1 20.7 0.5 0.3 2.8 26.7 0.8 

Eastern Africa 0.2 1.0 15.5 0.4 0.2 1.6 18.4 0.6 

Central Africa 0.5 1.0 9.8 0.6 0.4 1.3 13.3 0.8 

Northern Africa 2.2 1.8 6.8 2.4 2.3 1.5 6.2 2.5 

Southern Africa 0.1 0.5 6.9 0.5 0.3 0.5 5.3 0.9 

Table2: Immigration Rate and Level of Skill of Africans (25+ years; in % of Local Work Force [13] 
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 However, on the flip side, there are those who contend that brain drain also has 
social impacts on the African nations despite of the glaring disparity. Some of the 

positive impacts have been identified as the transfer of innovation and the extension of 
foreign trade relations. Apart from the mentioned, the migrants usually acquire new 

approaches, ideologies and social orientations that may be used to spur development in 
their home countries when they finally get back home. The evidence of this effect lies in 
the history of African liberation heroes like Kwame Nkrumah, Leopold and Fanon among 

others whose education in European universities enlightened them to provide leadership 
in their countries. 

 Most importantly, in the recent years remittances have continued to flow from the 
developed world due to a globalised world economy. While the Africans in other nations 
across Europe and the United States continue to establish themselves, they have persisted 

in sending financial support to their families back at home. Even though remittances may 
seem to benefit only those families whose receive them, the economic impact of 

remittances cannot be overlooked. For illegal immigrants, the real value of such 
remittances is difficult to evaluate since they are likely to use informal channels rather 
than use the modern financial system that is likely to lead to their identification and 

repatriation.  
 Moreover, even more established Africans are likely to invest back at home. As a 

result, the economy benefits from the jobs created and empowered citizens. Even though 
the EU and other nations of destination may seem to benefit from immigrants, they are 
also likely to bear the burden in some cases. For instance, the criminalization of irregular 

immigrants and high barriers for entry results in formation of informal settlements, which 
are drawback in their urban development agendas.  

Recommendations: Curbing Illegal Immigration 

 For Libya and the EU, curbing an apparent increase in the number of immigrants 
in the Mediterranean region will therefore require concerted efforts. As already discussed 

in this paper, there are many faces of this phenomenon. First, there is a Libyan problem 
mainly affected by the Arab spring, which has led to a destabilized nation not able to 

control its borders. Secondly, there is a problem of instability in North African countries 
and in extension, the other African countries, which has made life unbearable in all 
aspects – politically, socially and economically [29]. Lastly, the EU has also contributed 

to this situation through its policies and approaches towards increased illegal immigrants 
into its territory. For instance, its zero-immigration policy encourages irregular forms of 

immigration making immigrant smuggling a thriving trade. As a result, any action taken 
should look at the three facets to this problem. 
Libya’s Responsibility 

 The problem of illegal immigration is a highly complex one that cannot be tackled 
on either of the facets. Conversely, there are intervention measures necessary for Libya, 

the EU and international community at large. First, the Libyan community needs to make 
steps towards stabilization in the spirit of revolution they are believed to have fought for 
in the events leading to the ouster of Colonel Gaddafi. The warring factions in the 

country should give dialogue a chance and find ways in which they could solve their own 
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problems for the benefit of the country’s welfare. The transitional government may be 
weak but will still need to provide leadership or go down as a failure and a letdown to 

those who shed blood and even lost their loved ones in the quest to make the country a 
better place.  

 Instead of being aggressive, the government should sensitize the public on the 
importance of peace. The government should be ready to involve all internal stakeholders 
in finding a lasting solution through peace conventions and treaties with the different 

anti-government regions. In this way, the government will gradually regain the control 
they need through trust and not use of force [17]. Finding an internal solution to an 

internal problem will go a long way in the fight against migrant smuggling in the country 
that has already led to loss of lives. The country will be able to secure its boarders and 
crackdown against the individuals behind immigrant smuggling through the country. 

Instability will also create a good environment for economic activities like trade and 
investments to grow and hence decrease the urge to cross the Mediterranean in such of 

jobs.   
 Law and order in the country will also benefit the country in many ways. For 
instance, Libya will be able to initiate cooperation with its neighbors to help in the fight 

against illegal immigration. Given that cases of illegal immigration cannot be fully 
eliminated, the country will be well placed to intervene and save lives in the desert and at 

sea. Even as Libyans will need to find a lasting solution to peace in their country, the 
international community has a duty to play in the crisis and should therefore help in the 
process. 

The EU’s Role 

 The EU will play an important role in the reduction of illegal immigration if it is 

ready to take note of the following issues: 
 

 Improper co-operation between transit cities on either sides of Mediterranean 

[14]. 

 Inefficient migration flow management and control 

 Reluctance to participate in improving the lives of North Africans as a means of 
reducing the migration potential 

 Discrimination of African country nations and criminalizing them even when they 
are genuine refugees or asylum seekers [24]. 

The Role of International Community 

 In line with many treaties and conventions, the international community has a 

wide scope to cover in the quest to create stability not only in Libya but also in other 
African nations. Given that stability and economic development in many African nations 
is likely to reduce the rate of illegal migrants who are in most cases refugees and asylum 

seekers, it is important that implementation of various initiatives be enhanced [18]. Be it 
through the African union, IGAD, NEPAD and other UN led initiatives, a partnership 

between African countries should ensure than some important goals are achieved. 
 First, it is important that peace and security in all African nations and in 
particular, the North African nations are promoted by all. The effect of the Arab 
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revolution in Tunisia, Libya, Sudan, Egypt and other nations has brought a lot of 
instability that has in turn affected peace in the region. It is only through direct 

participation and involvement of all parties that lasting solutions can be found [2]. Even 
more, it is important that even after agreements have been made, international 

participants continue to monitor implementation and commitment of all parties to that 
agreement or there will be a risk of backlash like in the case of Sudan. 
Additionally, it is important that the international community ensure that: 

 Governments and empowerment institutions are supported and strengthened 

 Sustainable trade and investment initiatives are initiated in African nations to 

improve livelihoods and reduce the urge to migrate [19]. 

 Substantial investments are made in education and health sectors 

 There is enough support for agricultural productivity to reduce overdependence 
on mineral resources  

 There is improved water and sanitation in major settlement areas 

 Removal of restricted entries and establishment of repatriation protocols that are 

guided by the principle of respect to human dignity [24]. 
Conclusion 

 Illegal immigration is the Sahara-Sahel axis will continue to grow if concerted 
efforts are not taken by both sides of the divide. As have been noted in the analysis, the 

push factors to migration are still a reality in many part of North Africa. Particularly is 
the destabilizing effect of the Arab Spring that has created conducive environment for 
smugglers to carry out their business. The ouster of Gadaffi regime may have come as a 

curse rather than a blessing to Libya, making it a soft spot for illegal trade and 
immigration. If internal and external solutions are not found, the number of immigrants is 

likely to increase and taking into account the risks involved, many lives will continue to 
be lost while thousands will continue to go through inhuman conditions.  
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Abstract: In current years, an enormous research has been done in the research field of 

Mobile Ad Hoc Networks (MANETs). Routing process is a critical issue in MANET 
due to the lack of immobile infrastructure and centralized management. Thus, numerous 
routing protocols have been suggested to determine the optimized route from source 

node to the intended destination node. In this paper, firstly we provide a review of well-
known reactive routing protocols (namely DSR, AODV and TORA) with a particular 

focus on their features and functionality. The routing issues of these protocols are also 
discussed. Then the comparison is presented based on the routing methods and 
information utilized to make routing decisions. Furthermore the reviewed protocols can 

assist designers and researchers for improving their new routing protocols for 
MANETs.  

Key Words: Mobile Ad-hoc Networks, Reactive Routing Protocols, AODV, DSR, 

TORA. 

1. Introduction to Mobile Ad Hoc Networks  

Basically, Mobile Ad-hoc NETworks (MANETs) is a collection of wireless portable 
devices (which are known as nodes); in which nodes cooperate with each other by 
forwarding data and control packets to permit them to communicate within 

infrastructure-less environment (Shantaf et al., 2020) (liu et al., 2019). Since MANETs 
necessitate no centralized management or fixed network infrastructure for instance base 

stations or access points. Moreover, A MANET is an autonomous collection of mobile 
nodes that communicate over logically measured wireless links as shown in Figure 1. 
In addition, the system topology of MANET might vary quickly along with 

unpredictably over time, as the wireless nodes are movable. However, MANETs may 
work in a standalone manner, or may be linked to the superior Internet. They need least 

configuration, and can be organized rapidly; therefore they are appropriate to be utilized 
in circumstances like earthquakes, military clashes, medical emergencies etc. 
Furthermore, MANETs are prepared for dealing with topology changes and failures in 

network reconfigurations. For this concern, different kind of routing protocols have 
been created for maintaining connections in MANETs (Quy et al.,2019), for instance 

reactive, proactive and hybrid routing protocols (Mohammed and Al-Ghrairi, 2019). 
Practically, these routing protocols provide varying degrees of efficiency. In this work, 
we review, critique and compare well-known reactive routing protocols. 

In this review paper, first of all, in Part 2, we conducted a brief review about the routing 
process in MANET. Then, in Part 3, we performed a classification of standard routing 

protocols recommended for MANETs. In Part 4, we performed a brief description 
concerning reactive routing protocols. While Part 5 shows a review and critique of 
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reactive routing protocols. And in Part 6, we compared the performance of well-known 
reactive routing protocols with different features, while Part 7 is present the research 

recommendations, and Part 8 is the conclusion and direction for further research. 

 
Fig. 1: Mobile Ad-Hoc Networks 

2- Routing in Mobile Ad Hoc Networks  

The topology of MANETs has numerous and arbitrary changes, which cause the routing 
task to became more complicated and difficult among the portable devices within the 

network (Shantaf et al., 2020) (Mohammed and Al-Ghrairi, 2019). Consequently the 
design of a well-organized and reliable routing protocol is big challenge into the 
environment of MANETs. Due to this, the routing task has become a popular research 

topic in MANETs (Quy et al., 2019). However, several routing protocols have been 
proposed based on comparable sets of hypotheses. For instance, the majority of routing 

protocols suppose that all mobile nodes have standardized resources and abilities. Such 
as the transmission range and bidirectional link of the nodes. However, various routing 
protocols are already tested using different simulators for MANET. Fundamentally, out 

of all offered routing protocols for MANETs, the reactive routing protocols outperform 
other routing protocols within different environments. However, reactive routing 

protocols demonstrate superior performance even in large and dynamic networks. As 
well, reactive routing protocols transmit high ratio of data packets because these kind 
of protocols have multiple routes for future use (Tyagi and Chauhan, 2010) (Shantaf et 

al., 2020). In the recent past, routing dilemma was addressed by various research efforts, 
resulting in a large part of literature. In this context, this work reviews and critique well-

known reactive routing protocols for MANET (i.e. AODV, DSR and TORA). 

3- MANET Routing Protocols 
Basically, various routing protocols have been suggested for MANETs (Mishra et al., 

2019) (Quy et al.,2019) (Shantaf et al., 2020), and figure 1 shows a number of routing 
protocols for MANET. Since these routing protocols could be separated into three 

types: proactive, reactive, and hybrid protocols. 
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Figure 1: MANET Routing Protocols 

   
A) Reactive Protocols: as well called "on-demand" routing protocols. These kind of 

routing protocols are based on demand for data transmission in MANETs, for 

example: AODV (Perkins and Elizabeth, 1999), DSR (Johnson, 1996), and TORA 
protocol (Park and Corson, 1997). Reactive protocols can considerably decrease the 

control overhead in the MANET especially when the data traffic is not heavy and 
the topology changes less frequently. Moreover, reactive protocols do not require to 
periodically updating their routing information, as well as do not require finding and 

maintaining the paths when there is no data traffic in the MANET (Shantaf et al., 
2020) (Manikanta and Pallam, 2018). However, the differences amid reactive 

protocols be positioned in the implementation of the route discovery system in the 
MANET (Mishra et al., 2019).  

B) Proactive Protocols: in addition called "table driven" protocols (Mohammed and 

Al-Ghrairi, 2019). Fundamentally, proactive protocols (for instance Destination-
Sequenced Distance Vector routing protocol (DSDV) (Perkins and Pravin, 1994), 

and the Wireless Routing Protocol (WRP) (Murthy et al., 1996)) frequently waste 
limited bandwidth by incessantly maintain all routing information regarding the 
entire MANET. Also, proactive protocols continually respond to topology changes, 

since this action lead to increase the control overhead in the MANET (Goyal et al., 
2011) (Shantaf et al., 2020).  

C) Hybrid Protocols: this category of protocols merges both proactive and reactive 
manners to discover the intended paths between the source and destination in the 
MANET (Mishra et al., 2019) (Shantaf et al., 2020). Such as: Zone-Based 

Hierarchical Link State Routing (ZHLS) (Joa-Ng and Lu, 2006) and Zone Routing 
Protocol (ZRP) (Beijar, 2002) are well-known hybrid routing protocols. For example 

in ZHLS, the entire network is separated into non-overlapping zones. Basically, 
ZHLS is proactive if the intended destination node is inside the same zone of the 
source node in the MANET (Palma and Marilia, 2013), whereas ZHLS seems to be 

reactive protocol because a location search is required to find the zone of the 
intended destination in the network (Hu et al., 2020). 
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4. Reactive Routing Protocols 

In the main, a different manner for routing in mobile ad-hoc networks is “reactive 

routing” (Manikanta and Pallam, 2018) (Tabbana, 2020) (Mishra et al., 2019). This 
approach is described by the elimination of the typical routing tables at mobile nodes, 
and consequently the need of their updates to follow changes in the MANET topology 

(Mohapatra and Kanungo, 2012). Practically, reactive routing protocols estimate the 
route to the intended destination before data transmission. Since, if data traffic is not 

generated by nodes, subsequently the routing activity is absolutely missing. For this 
motivation, they are named reactive/on-demand protocols (Akhilesh and Shivani, 
2018). On the other hand, the reactive routing protocols have two main processes:  

- Route discovery system: When a source node needs to send data packets to a 
destination node, it runs the route discovery system on demand basis ((Mohammed 

and Al-Ghrairi, 2019) (Hussiena et al., 2017). Initially, the source node checks its 
route cache for the available route to the intended destination, otherwise if the required 
route is not available it starts route discovery. The source node before floods the route 

request packet (R.RQ) in the MANET, it includes its address as well as the destination 
address of the node (Ilyas, 2002) (Kaur and Rai, 2012), in addition to some other route 

information related to the routing policy of the protocol. When the destination node 
or an intermediate node that has a route to the intended destination receives the R.RQ 
packet, a route reply (R.RP) packet is generated and forwarded back to the source 

node (Sargolzaey et al,2009). However, these protocols need each node to prepare one 
or more (routing tables / route cache) to keep up to date routing information and to 

broadcast updates throughout the MANET for future use (Gupta and et al, 2011; 
Akhilesh and Shivani, 2018). 

- Route maintenance system: Basically, once a route has been discovered, it is 

maintained by a route maintenance system (Tabbana, 2020) (Mohammed and Al-
Ghrairi, 2019). However, during transmitting data packets to its destination, reactive 

protocols run this process only in case of failure link of the active route. However, 
reactive protocols have acknowledgement mechanism due to which route 
maintenance is possible (Manikanta and Pallam, 2018). Practically, when a node 

notices a link disconnection of the active route, it propagates a route error (R.ER) 
packet to its neighbors, and the affected routes by the disconnected link will be 

deleted. Subsequently, the affected source node can re-run a route discovery system 
if the route is still required (Akhilesh and Shivani, 2018). 

Basically, the data forwarding system of reactive routing protocols is accomplished 

based on two major processes as next: 
a) Source routing: In this kind of routing, each data packets carry the entire 

addresses of the source and destination node. Thus, each intermediate node of the 
preferred route forwards the data packets according to the routing information that 
reserved in the header of each packet (Kushwaha et al., 2013) (Mishra et al., 2019). 

Since the intermediate nodes do not necessitate maintaining up-to-date routing 
information for each operated route to forward the data packet towards the intended 

destination. In addition, nodes do not require maintaining neighbor connectivity 
during periodic beaconing packets. However, the most important issue with source 
routing protocols, they do not work well in large size of MANETs. This is because of 

the number of middle nodes in each source route are growing, which leads to increase 
the probability of route breaks. On the other hand, the benefit of this approach is that 
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source routes are adjustable to the dynamically environment of MANETs, this is 
because nodes can update their routing information table as soon as they receive recent 

information of the network topology, and thus forward the data packets over recent 
and shortest source routes (Akhilesh and Shivani, 2018) (liu et al., 2019). 

b) Hop-by-hop: In this category, each node only preserves restricted state 

information for next node toward the destination. Basically, routing decisions are 
made based only on the limited routing information that a node maintains (Mishra et 

al., 2019) (Mohammed and Al-Ghrairi, 2019). Formally, each data packet only carries 
the address for the destination, and the next hop forward the intended (Kushwaha et 
al., 2013) (Akhilesh and Shivani, 2018). However, this category has its advantage of 

more adaptable routes in dramatically varying environment of MANETs. Each node 
can send the data packets over fresher and better routes as it can update its routing 

table when they receive or discover a new recent route. On the other hand, the 
weakness of Hop-by-Hop category is that some saved routes might never be utilized. 
Also, another issue is that the propagation of routing information will exhaust the 

limited bandwidth of the wireless network, which arise when the link state and 
network topology change fast. For instance, the strategy 

of hop by hop routing in AODV reactive protocol (Sharma et al., 2013).  

  In the recent past, a number of dissimilar reactive routing protocols have been 
proposed to enhance the performance of MANETs (Perkins and Elizabeth, 1999) 

(Johnson, 1996) (Park and Corson, 1997) (Ilyas, 2002) (Akhilesh and Shivani, 2018). 
However, the typical reactive routing protocols such as AODV, DSR and TORA. 

5. Review and Critiques of Reactive routing protocols 

Basically, most of typical reactive routing protocols of MANET, such as DSR, AODV 
and TORA, the source node runs the route discover system for discover a such route to 

the intended destination node (Akhilesh and Shivani, 2018) (Manikanta and Pallam, 
2018) (Mishra et al., 2019). The route discovery system establishes by flooding R.REQ 

messages in the MANET, flowed by receiving numerous R.RP messages (Mohammed 
and Al-Ghrairi, 2019). Subsequently the source node chooses a one route to send its 
data packets to the desired destination. On the other hand, subsequent to the succeed 

route discovery, the route selection manner is prepared based on a shortest-route 
algorithm (i.e. the replied route with the least number of hops). 

Generally, for a MANET with low mobility and system load, the reactive protocols 
produce less control messages (e.g. R.REQ, R.REP and R.ER), in addition to give a 
better performance compared to proactive and hybrid routing protocols (Goyal et al., 

2011) (Srivastava et al., 2013). On the other hand, particular a MANET with high 
mobility and large traffic, the cost of route discovery process and route maintenance 

process will increase obviously (Yi et al., 2011). This scenario leads to raises the routing 
overhead in dramatic way, since the routing overhead that caused by route discovery 
and route maintenance processes grow high and might be greater than proactive 

protocols (Akhtar and Sahoo, 2013). As well, multiple R.RP messages in answer to a 
single R.RQ message can lead to critical routing overheads in MANET. In this manner, 

this will force to generating extra delays when the size of MANET rises, which reduce 
the packets delivery fraction (Qadri and Antonio, 2010) (Kaur and Rai, 2012). As 
example, if the number of source nodes raises, the number of R.RQ messages also 

raises, and consequently the routing overhead raises rapidly, besides the R.RP messages 
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sent backward by destination nodes may cause more collisions in the MANET (Zhang 
et al., 2013). 

From another point of view, reactive protocols have other concerns related to route 
selection manner (Santhi and Punithavalli, 2012). Fundamentally, the route section 
approach of these protocols is based on the shortest-route mode, where the preferred 

route has the least number of hops (Prakash et al., 2013). Unfortunately, some 
intermediate nodes of the preferred route may utilize only as they have strategic position 

in the MANET (Chettibi, 2009). According to previous concerns and issues of reactive 
protocols, the routing dilemma is no guarantee that the preferred shortest-route be the 
best route and absolutely does not include broken links (Bairagi and Yadav, 2013). 

Consequently, none of the offered reactive routing protocols is good enough in all 
environment scenarios (e.g. network size, mobility and number of nodes in the 

MANET), and they still have a number of routing concerns, such as route selection 
way, cache strategy and route reply storm that require more study, and are considered 
as open research issues in MANET society.  

5.1. Review and Critiques of Dynamic Source Routing Protocol (DSR)  
Basically, the DSR is a reactive (or on-demand) routing protocol; it was designed by D. 

B. Johnson, Maltz and Broch for MANET. Practically, when a source node desire to 
send data packets to a destination node which is not present in its route cache, the source 
node will buffer the data packets and flood a R.REQ message into the MANET, and 

then the neighbor nodes broadcast the R.REQ message for the intended destination node 
in MANET (Manikanta and Pallam, 2018) (Mishra et al., 2019). On the other hand, as 

soon as the destination node receives R.REQ message; it will send a uni-cast R.REP 
message on the reverse route back to the original source node (Akhilesh and Shivani, 
2018). However, if no R.REP message is received by the source node after a fixed 

number of tries and within the NTT (Net _Traversal _Time), the intermediate nodes 
will delete the data packets from their buffer, while if more data packets are remained 

at the buffer of source node, a new path discovery system will be re-initiated to transmit 
the remaining data packets. However, whereas the source node receives the R.REP 
message, it will cache the replied route in the route cache, along with sends its data 

packets through it to the intended destination node. In case of broken route, the 
intermediate nodes send back Route Error (R.ER) message to the source node, flowed 

by recall a new route discovery by the source node (Mohammed and Al-Ghrairi, 2019). 
In case of route discovery of DSR, the source node restarts its route discovery by 
flooding the MANET with R.REQ messages (Manikanta and Pallam, 2018) (Shantaf et 

al., 2020). As soon as a succeed R.RQ message, the R.REP message send backward to 
the source node either by destination node or an intermediate node. Consequently, the 

ability for nodes to respond to a R. REQ message based on their routing information 
could result in a probable R.REP storm in the MANET (Ahn and Kim, 2017). 
Specifically, if a source node propagates a R. REQ message to its neighbour nodes for 

a destination node, each neighbour node possibly will answer back by a R.REP 
message, this action forces the source node to receive a huge number of R.REP 

messages (it called R.REP storm issue) (Akhilesh and Shivani, 2018). In practical, this 
incident leads to wasting bandwidth, as well as probably raising the collisions in the 
MANET. 

In case of route selection system, DSR runs the route selection algorithm based on the 
shortest-route policy (Mohammed and Al-Ghrairi, 2019) (Hussiena et al., 2017). 
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Basically, the source node chooses a route having the least number of hops from its 
routing table (or cache). Routing tables/caches are continually updated and reordered 

their routes based on shortest path policy for future use. Despite these advantages, 
offered route selection approaches of reactive protocols has some routing weaknesses, 
since the route selection does not take in its account the shortest-recent route as routing 

metric in the MANET, while it seems significant routing metric for route selection 
system.  

In case of DSR route caching strategy, the route cache allows the storage of multiple 
routes per a destination for future use (Ahn and Kim, 2017). Practically, while 
intermediate nodes receive data packets that are sent for other destination nodes, these 

intermediate nodes will consume extra power due to their overhearing process for 
ensuring data packets delivery to the intended destination (Devaraj et al., 2016). 

However, DSR protocol does not have a well-organized route caching approach to 
update and reorder its routes. Also, DSR needs a good scheme to decrease the effect of 
unconstrained overhearing operations, in addition to avoid the stale routes in the 

MANET. In addition, the route caching strategy of DSR is not perfect suitable to be 
utilized in very dynamic topologies (Ahn and Kim, 2017).  

In DSR route maintenance stage, when an intermediate node discovers a failure link on 
the active route, it releases the affected routes from its route cache, along with send 
back a route error (R.ER) message to the source node (Akhilesh and Shivani, 2018) 

(Manikanta and Pallam, 2018). Consequently, the broken routes have a significant 
negative impact on data packets delivery rate in MANET. In addition, this technique 

has only one chance for salvaging the transmitted data packets. In case of failure 
salvaging first attempt, it removes the ineffective data packets immediately (Singh et 
al., 2013), along with ignore that stream of data packets which previously sent forward 

to the destination node, flowed by recall the route discovery method again. This reaction 
is the main reason of the routing overhead problem in MANET (Babu and Rao, 2013). 

5.2. Review and Critiques of Ad-hoc On-demand Distance Vector (AODV) 

Ad hoc On-demand Distance Vector (AODV) is a commonly accepted reactive routing 
protocol in ad hoc networks; it was designed by C. E. Perkins and E. M.Royer. 

Generally, AODV is a combination of both DSR and DSDV protocols (Shantaf et al., 
2020) (Gupta and et al, 2011). The AODV protocol creates a route to a destination node 

only on demand in the MANET (Akhilesh and Shivani, 2018). In this kind of protocols, 
the MANET is silent till a connection is required. As soon as a source node needs a 
connection, it starts propagates a R.REQ message to the intended destination node in 

the network (Mishra et al., 2019). Other neighbored nodes (if it was not the destination) 
forward the received R.REQ message, in addition to record the node that they received 

it from. Whilst an intermediate node receives a R.REQ message and already has a route 
to the intended destination node, it sends a R.REP message backwards to the original 
source node. On the other hand, when the source node receives one or more R.REP 

message, it selects the replied route that has the littlest number of hops. In the routing 
tables, unemployed saved routes are recycled after a specific time (Prakash et al., 2013). 

In case of link failures, a R.ERR message sends back to the source node. As soon as the 
source node received the R.ERR message, it recalls the route discovery process. In the 
route discovery manner, routes are created and destination sequence numbers are 

utilized to discover the recent route to the intended destination node in MANET.  

http://en.wikipedia.org/wiki/Broadcasting_(computing)
http://en.wikipedia.org/wiki/Routing_table
http://en.wikipedia.org/wiki/Routing_table
http://en.wikipedia.org/wiki/Data_link
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One of the drawbacks of AODV protocol is that middle nodes can cause to unstable 
routes if the source sequence number is outdated, and the middle nodes have a higher 

but not the recent destination sequence number, thus routing tables are having failure 
routes (Singh et al., 2012). In addition, multiple R.REP messages in answer to a single 
R.REQ message can cause to serious routing overhead. One more drawback of AODV 

protocol is that the periodic beaconing generates redundant bandwidth consumption in 
MANETs (Yadav and Pankaj, 2013). However, AODV protocol is an on-demand 

manner but still utilizes periodic propagate of Hello-Message to monitor neighboring 
nodes (Akhilesh and Shivani, 2018). Since, this periodic broadcast increases the total 
routing overhead in MANETs. Furthermore, an intended route has to discover previous 

to the verified data packets transmission. Consequently, this initial search latency 
possibly will reduce the performance of reactive applications. In addition, the quality 

of routes has to be observed via all middle nodes in an active session, which require 
more cost of additional delay and control overhead (Singh et al., 2012; Yadav and 
Pankaj, 2013). In addition, AODV cannot deal with routes with asymmetric links; 

therefore it requires symmetric links between mobile nodes (Kurniawan et al., 2020).  

5.3. Review and Critiques of Temporary Ordered Routing Algorithm (TORA) 

Basically, TORA Algorithm is a reactive routing protocol founded on the theory of link 
reversal (Park and Corson, 1997) (Mishra et al., 2019). TORA develops the fractional 
link reversal manner via detecting partitions and stopping non-productive link reversals. 

TORA routing protocol can be employed for highly dynamic environments of 
MANETs. However, TORA utilizes Directed Acyclic Graphs (DAG) to describe the 

routes either as upstream or downstream (Sari et al., 2020). Essentially, DAG allows 
TORA to offer better route assist for MANETs with dense, large number of nodes. 
Besides, DAG gives TORA the ability that numerous nodes can send data packets to an 

intended destination node, in addition to guarantee that all routes are loop-free in the 
MANET (Sandhu and Sukesha, 2013). On the other hand, TORA is a quite complicated 

routing protocol but what prepares it unique and significant is its major feature of 
broadcast of control packets only around the position of failure when a link failure 
occurs (Gupta et al., 2013). In comparison, all the other reactive protocols require to 

recall a new route discovery process when a link fails but TORA would be able to repair 
the failure link of the active route. However, this attribute of TORA enables to scale up 

to larger MANETs but has higher routing overhead for smaller MANETs. In particular, 
TORA protocol depends on four major routing processes: creating, repairing, removing 
and optimizing routes. Fundamentally, each node must have a height according to its 

neighbored nodes, sine any node does not have a height will assumed as a removed 
node, as well as its height is assumed as null.  

In the route creation process, TORA protocol begins with setting the height of the 
destination node to Zero, while the heights of the remaining nodes to NULL (Sari et al., 
2020) (Gupta et al., 2013). To discover a new route to a suggested destination, the 

source node propagates a QRY (Query) message including the destination node’s ID. 
However, a node with a non-NULL height reacts by propagating a UPD (Update) 

message including the height of its own, while when a node receives a UPD message, 
it adjusts its height to one more than that of the UPD creator. A node with higher height 
is considered as upstream node, whereas the node with lower height is considered as 

downstream node. In this manner, a DAG is created from the source node to the 
destination node and multiple routes probably will exist. On the other hand, the DAG 



ويــتربــلة الــمج   

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1  

81

 

http://tarbawej.elmergib.edu.ly                                                                                                       778          

  

in TORA may be isolated due to node mobility. In case of optimization of routes, TORA 
protocol suggests nodes new heights to progress the linking structure.  

However, TORA protocol runs route maintenance process in case of broken link in 
MANET. Since TORA protocol has the unique characteristic that manage packets are 
localized into a small group of nodes near the appearance of topology changes (Bakht, 

2011). After a node misplaces its previous downstream link, it creates a new reference 
level and propagates the reference to its neighbor nodes. Thus, links will be reversed to 

invert the topology adjusts, in addition to adapt to the new reference level in the 
MANET. In case of removing process, TORA protocol propagates CLR (Clear) 
messages in the MANET and deletes invalid routes (Park and Corson, 1997; Alahdal 

and Mohammad, 2013). 
The major disadvantage of TORA protocol is the exorbitant assumptions that it makes. 

Not only does it require bi-directional links and a link-level protocol but it actually 
depends on correct and in-order transmission of all messages (Sandhu and Sukesha, 
2013). TORA protocol utilizes internodal coordination in MANET. Thus there is a 

possible for oscillations to happen particularly when multiple groups of organizing 
nodes are simultaneously noticing partitions, removing routes, with constructing new 

routes based on each other. However, such oscillations are momentary, also route 
intersection will ultimately happen, it causes real risk to employ TORA protocol at its 
full (Bakht, 2011) (Prakash et al., 2013). In addition, TORA protocol is one of the 

largest protocols thus requires extra memory for different routing processes. Since, 
every node has to preserve a structure characterizing the node’s height and the case of 

each connected link through the MANET (Raja and Santhosh, 2013). Furthermore, 
TORA protocol necessitates each node to be in stable organization with its neighbored 
nodes, to expose topology changes and behavior which cause high bandwidth and 

processor requirements. And the source node should often send R.REQ messages in 
transferring some data packets to the destination node, since the shortest establish route 

is not the major priority of this protocol. Therefore, the old route will cause some delay 
or even the loss of data packets (Sari et al., 2020). 

6. Comparison of Reactive Routing Protocols 

Various reactive routing protocols for MANETs have been discussed in this section. 
However, this section provides a brief comparative of the typical reactive routing 

protocols that presented in this review, in addition to list the main differences between 
them as shown in Table(1). 

 

Table 1: Comparison of the Typical Reactive Routing Protocols for MANETs 

References 
Performance 

Parameters 
DSR AODV TORA 

(Mishra et al., 2019) (Shantaf 

et al., 2020) (Kaur and Naresh, 

2013). 

Route Creation Source Source Neighbors 

(Garcia and Hemmati, 2019) 

(Wali et al., 2019) (Mishra et 

al., 2019) 

Loop Free Yes Yes Yes 

(Shantaf et al., 2020) (Raja and 

Santhosh, 2013) (Mishra et al., 

2019) 

Update period Event driven 
Event 

driven 

Event 

driven 
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(Marina et al.,2002) 

(Ashraf et al., 2019) 

Unidirectional 

Link 
Yes No Yes 

(Shantaf et al., 2020) 

(Mohammed and Al-Ghrairi, 

2019) (Bilandi et al., 2013) 

Multicast 

capability 
No Yes No 

(Shantaf et al., 2020) (Sharma, 

2013) (Kaur and Naresh, 

2013). 

Hello message 

requirement 
No Yes No 

(Quy et al.,2019) (Mishra et 

al., 2019) (Dhanda and Shikha, 

2013). 

Route metric Shortest path 
Shortest 

path 

Shortest 

path 

(Zafar, 2016) (Ali and 

Kulkarni, 2017) (Mohamed, 

2016) (Shantaf et al., 2020) 

Throughput Low High Low 

(Garg et al., 2014) (Thamalaka 

et al., 2018) (Saleh, 2017) 

Caching 

Overhead 
High Low Medium 

(Qian et al., 2018) (Mishra et 

al., 2019)(Manohar and Setty, 

2018) (Sarao, 2018) 

Routing 

Overhead 
High High High 

(Shantaf et al., 2020)) (Yadav 

and Pankaj, 2013) (Kaur and 

Naresh, 2013). 

Route Storage Route cache Route table Route table 

(Shantaf et al., 2020) (Prakash 

et al., 2012) (Raja and 

Santhosh, 2013) 

Possibility of 

Multipath 
Yes No Yes 

(Shantaf et al., 2020) (Soni and 

Sukhvir, 2012) (Reddy et al., 

2013). 

Route Repairing 

Methodology 

Remove route; 

Notify source 

Remove 

route; 

Notify 

source 

Link 

reversal; 

Route 

repair 

(Shantaf et al., 2020) (Yadav 

and Pankaj, 2013) (Raja and 

Santhosh, 2013). 

Operates: Route 

Cache/Table 

Expire Time 

Route Cache 
Route 

Table 
No 

(Mohammed and Al-Ghrairi, 

2019) (Raja and Santhosh, 

2013) (Reddy et al., 2013). 

Path 

Information 

Full path 

(From source 

to Destination) 

Next hop 

for desired 

destination 

The height 

information 

of all 

neighbors 

(Shantaf et al., 2020) 

(Mohammed and Al-Ghrairi, 

2019) (Faisal et al., 2012). 

Source Routing Yes No No 

(Mishra et al., 2019) 

(Mohammed and Al-Ghrairi, 

2019) (Bilandi et al., 2013). 

Update Method Unicast Unicast Multihop 

 

7. Research Recommendation 
In MANET, routing issues are basically the difficulty of discovering and maintaining 
the efficient route between mobile nodes. Thus some recommended concepts are 

addressed by this review for researchers as follow: 
• Using a routing metric for the mechanism of route selection based on the fresh-shortest 

path principle in MANET.  
• Control the overhearing mode of route discovery mechanism in order to reduce stale 

routes in the routing cache (or routing table). 

• Utilizing an effective strategy to avoid the routes replay storm problem (as soon as 
possible) in route discovery processes. 
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• Design a method to monitor the quality of the selected active route via all middle 
nodes for future use.  

• Improve the local repair approach of the route maintenance mechanism in reactive 
protocols. 

8. Conclusion 

   In this paper, we reviewed, critiqued and compared well-known reactive routing 
protocols for MANETs (i.e. DSR, AODV and TORA). While there are still various 

challenges facing MANETs related to routing processes. In MANETs, each routing 
protocol has unique features. The major differentiating issue between these routing 
protocols is the techniques of discovering and repairing the routes between source 

destination couples. In this paper, almost all the reactive routing protocols we discussed, 
reviewed and critiqued have their own characteristic attributes and performance factor 

combinations where they exceed their challengers. However, each of the protocols 
studied performs well in some circumstances and has certain weakness in others. 
Mainly, the review and critiques we have presented indicates that the design of an 

efficient routing protocol represents a challenging research dilemma in MANETs. After 
all, we hope that the presented review is very helpful to research community to propose 

and progress new reactive routing protocols and implement research in MANETs. 
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Abstract: IT sector has a major role in improvement and development of countries, The 

current development of the world is significantly related to the development of this 
sector, It is considered a major driver of the development process within societies ,This 
study mainly aims at the role that information technology plays in the development of 

universities, as this study is part of the scientific attempts to define and understand the 
role of information technology, its importance and various tools, and how we can 

deepen the role of this new technology in light of the concept of a knowledge society 
and how to use (IT) to develop society. One of the most important results of this study 
is that the use of information technology has a fundamental role in universities. 

This paper discusses the information technology cycle inside Faculty of Education El-
Mergib University in terms of all the positive and negative aspects and its impact on 

development within the Faculty. 
 
1 Introduction: 

Computer is considered the most important aspect of technological development of this 
century; it’s being used in many fields of our lives, particularly IT. Its importance in 

universities has emerged just after the discovery of e-mail network and Internet. 
Therefore, many universities in many countries around the world are being connected 
with each other and with information centers via this developed network. It turns to be 

an integral part of the common school culture and it becomes an important source of 
teaching and learning inside the class due to the capability of this technique to provide 

information from all over the world and make it accessible for both of the teacher and 
the learner through the computer screen. The modern technology has brought about a 
revolution in how education works. In the future, both teaching and learning processes 

is going to depend mainly on the computer. It allows self-study and personal training, 
contrary to the past era where education was limited to rich people. 

Information technology is any technology that works to achieve the possibility of 
storing, processing and flowing information within an organization, with everything 
related to computers, programs, internal networks, websites, servers, databases as well 

as wired and wireless communications. 
Information technology has imposed its importance in all different institutions that need 

this science continuously, especially in the era in which we live today, and all sectors 
are not without the computer department.  
Information technology is used to store, protect, process, secure information, as well as 

transfer, receive and retrieve information, as it is used in commercial enterprises to 
solve mathematical and logical problems, and it helps in project management systems; 
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Where first planning is done, then data are collected, sorted and processed, leading to 
the creation of results. Likewise, information technology helps workers and their 

managers inquire about a specific problem and realize its complexity, as well as create 
new products and services, thus improving productivity and yield. 
As for the field of education, its importance lies through its real-time access to various 

educational resources by students and teachers, with the great importance attached to 
the comfort and ease factor during the search process, and learners can adopt multiple 

communication methods through chatting sites, forums and messages E-mail, etc., in 
addition to the ability for students to access the books and references they need via the 
Internet, all of this made an important and effective achievement in the field of 

education. 
Information technology has also helped people find a cure for many diseases, which 

helped serve humanity in many ways, in addition to the various types of programs 
provided to individuals with visual and hearing disabilities, thus providing assistance 
to them to achieve their passion for learning new things and concepts and collecting 

information. Regarding their interests. 
Previous Studies: 

There are many studies and researches that dealt with the role of information technology 
in development, the most important of which are: 
1- A study (Akbaba-Altun, 2006). The study aimed to identify issues related to the 

employment of computer technology in a central education system, and the study used 
the descriptive approach, and to collect data, the researcher used the interview and 

questionnaire, where the study sample consisted of 17 school principals, 15 computer 
coordinators, 151 educational supervisors in a Turkish city west of the Black Sea. 
The results of the study showed that employing computer technology in education 

requires the successful development of: school infrastructure, personnel, curricula, 
administration, and supervision, and that these matters cannot be separated from the 

problems of public education. The results also showed the small number of computers 
and their accessories, and the scarcity of Software available in the local language, as 
well as weak internet lines in schools. 

The study recommended the necessity of good planning for employing computers in 
education, and providing continuous training to keep pace with technological 

development for school administrators, computer coordinators and educational 
supervisors. 
2- The Researcher (Al-Jaboury, 2007) discussed the purposes and findings of the 

concrete changings in the information system’s structure based on the usage of IT. 
These evolving attempts lead to the development of technological data processing and 

to the break out of a new deviation that matches the revolution’s methods, styles and 
qualities at designing an accounting information system. The intensive usage of IT in 
accounting information system has led also to the birth of new processing styles, models 

and untraditional communicating channels to conduct accounting information. There is 
a range of logical reasons that lie behind the consideration of IT as unqualified designed 

coefficient for building modern accounting information system. One of the most 
important reasons to be mentioned is the competitive advantages that are used as 
qualified usages of IT especially in cost discounting, as well as increasing the business 

organizations’ incomes. In addition, this research covers the changes in accounting 
information system’s structure especially in accounting data array’s skills, culture and 

education. 
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3- The researcher (al-jedah, 2008) studied the role of ICTs. The purpose of this study 
was to identify the level of ICTs tools used in Jordanian industrial companies and 

analyzing the relationship between these tools and the organizational performance. The 
FAX was ranked (number one) for being used in the Jordanian industrial company's 
dealings with their suppliers. Whereas, the phone possessed the first rank in the 

information exchanges among the working teams and their administration, exchanging 
special information about manufacturing operations, exchanging strategic information, 

company dealings with customers and communications between circuits and 
departments. It was proved that there were positive relations between the use of ICTs 
tools and the entire performance of business. There was also a correlative positive 

relation between Internet use and working as one team. 
4- The study of the researchers (Salhieh & Abu-Doleh, 2007) focuses on the 

investigation of the Psychometric balance of “IT usage” tool and “IT Satisfaction” tools 
(The Pativia's and Palivia's (1999), when applied to the Jordanian user. This study also 
used legal analytical method to investigate the causation relation proposed by success 

model. The results of the study showed the reliable measurement of the two tools, which 
enhance their generality. From another point of view, the legal analysis has shown a 

causal relationship between using IT and level of satisfaction to the Information 
Technology, and the results illustrate some differences between the useful and unusual 
variants in both two tools.  

5- (Salam’s, 2006) research aimed at proposing a model for an electronic learning 
environment of mobile learning in the universities of King Saud. The researcher used 

Delphi’s style for achieving these goals. The study community and the sample of the 
research are a group of IT experts and education technological experts from the Saudi 
Arabia Universities and the Jordanian Universities. An analytical descriptive method 

was used for being the appropriate method for such a study. The study came out with 
several findings; the most important are as follows:   

1. Identifying the educational standards in mobile learning environment.   
2. Identifying the technical standards in mobile environment science.  
3. Identifying features proposed for the model of mobile learning environment to The 

University of King Saud. According to the findings, the researcher recommended the 
followings:  

 The University of King Saud has to authorize this proposed environment of 
mobile learning model for its appropriate social status to the woman in the 
Kingdom.   

 The administration of the university has to look after several things before 
applying this model, such as: transforming current courses to digital courses; 

Spreading out the e-learning educational culture among the teaching stuff and 
students; Monitoring the budget required to apply this model.   

 The administration of the university has to conduct studies including: the 

application calendar of this model, attract the trends of faculty members and 
students toward it, and obstacles faced in applying it. 

6. Peterson, Robert Blair, (2000), Principals' perceptions of the technological 
knowledge and skills necessary for effective school leadership, Journal of Leadership 

and Organizational Studies, May 18, 2010 The study aimed to identify the technical 

skills necessary for an effective school principal, and the study attempted to reveal the 
knowledge, skills and technical competencies of the school principal so that he could 

achieve the national standards for the school principal. Data were collected from 385 



 

 ويــتربــلة الــمج

Journal of Educational 
ISSN: 2011- 421X  

Arcif Q3 

5.1 

81

 

484 http://tarbawej.elmergib.edu.ly                                                                                                      

 

school principals in Diego County in the United States, and the study indicated that 
there is no clear understanding. School principals have the knowledge, skill and 

technical competence, and that most school principals saw that e-mail and the Internet 
are important. Means for the principal to be technical, and to achieve national standards, 
in addition to word processing programs and electronic tables. 

7- A study by (Salamah, 2006) which aimed at identifying the technical reality of the 
teaching staff at the Faculty of Teachers in Al-Riyadh and he proposed a technical 

model for developing. The results indicate weakness of the current reality in the 
information and education technology of the teaching staff. According to these results 
and other studies, an appropriate technical model specified for the teaching staff at the 

Teachers College in AlRiyadh in particular, and for the Teachers College in Saudi 
Arabia in general was suggested.  

Research Methodology: 

Descriptive analytical methodology is used in this study for being the appropriate 
method to use for studying a phenomenon as in this research. Moreover, the descriptive 

method is a way of interpreting and analyzing scientifically and systematically for the 
proposes of accessing specific purposes of social or human problem. The adopted 

description expresses the phenomenon as well as its features; On the other hand, the 
quantitative description provides it with digital description and illustrating the quantity 
and size of this phenomenon as well as its degree of association with other phenomena. 

Secondary sources are used in this research such as books, specialized scientific 
magazines and network. While special questionnaire which was designed for this 

research as primary sources. 
Field of Study: 

This research determines the importance for usage by teaching stuff at Faculty of 

Education to use IT represented by modern technological tools such as computer 
hardware and data show during teaching process in all departments 

Research Questionnaire: 

The research aims to identify the importance of using information technology by faculty 
members in the College of Education, El-Mergib University 

A technical model is proposed for developing and achieving these goals, and 
questionnaires are distributed to the teaching stuff with different departments at Faculty 

of Education. More specifically, the study tries to answer the following questions 
- What is the importance of using IT by the teaching stuff at the Faculty of 

Education? To which extension does the teacher's inclination reaches in using 

educational technology At El-Mergib University  
- Are IT tools available at Faculty of Education? 

- What is the degree of IT usage by teaching stuff at Faculty of Education? 
- What are the best proposed methods of generalizing the aim of involving 

information technology in education by the teaching stuff inside Faculty of 

Education?  
Questionnaire Results: 

After distributing the questionnaire among the teaching stuff Faculty of Education El-
Mergib University the analysis of the questionnaire shows that: 

1- Different age groups apply information technology differently and there is no 

relationship between age and information technology usage 
2- It’s been found that 50% males are used IT tools comparing with 35% of 

females. 
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3- The research results divide the departments according to the use of IT tools such 
as follows: Only 55% of IT teaching stuff are used IT tools, while the percentage 

in the rest of the sections reaches 30%in all subjects. 
4- It’s been noticed that Ph.D. use IT tools by 33% while master degree holders 

use IT tools by 39%. 

5- - The most important difficulties in use of information is in the absence of tools, 
where 38% of by the teaching stuff at the Faculty of Education assure that 

unavailability of information technology. 
6- 51%by the teaching stuff at the Faculty of Education described that IT tools are 

not appropriate using with some courses. 

7- 33% by the teaching stuff at the Faculty of Education of declare that IT tools 
need large time to be prepared. 

8-  20% by the teaching stuff at the Faculty of Education of believe that there are 
no difficulties in using IT tools. 

7.   Conclusion: 

This study is a scientific purposive attempt to observe and assimilate the role of 
information technology represented by using data projector for teaching proposes at 

universities. The study shows that there is a huge number of by the teaching stuff at the 
Faculty of Education who use IT for teaching while another percentage shows the 
opposite here comes the importance of availing IT tools; therefore, the unavailability 

of these tools is considered as a main reason of non-use. This clarifies the essential need 
of encouraging IT tools application for teaching. A huge number of by the teaching 

stuff at the obligate the use of information technology in teaching while another ratio 
has been inspiring and encouraging the use of IT for teaching, and how to deepen the 
understanding of the role of this type of new technology in the concept light of the 

society knowledge and the development of society. One of the most important result 
reached in this research is that use of information technology in universities, which 

builds the true methodology rules of the society development. 
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1. Introduction 

Writing in a second language is not a straightforward task. According to previous 

studies, writing in English is a difficult area for Arab leaners of English. They commit 
various types of errors in their written tasks due to many factors. One of the most 

important factors is first language interference. Many studies have shown the role of 
interference in causing errors in writing. Derakhshan & Karimi's study (2015) 
attributes syntactic errors in writing to mother tongue interference.  Syntactic errors 

occur because learners lack the knowledge of the target structure and therefore they 
transfer the mother tongue structure into the target language. If the two structures are 

different, errors are produced. Raissah & Aziz (2020) states that lexical and semantic 
errors occur when learners attempt to express their thoughts in the target language but 
they do not know the right words or they might not have enough words to deliver the 

meaning. According to Mustafa (2017), other factors can be as important as the 
mother tongue interference in causing writing errors. These factors include misuse or 

overuse of the target rules, incomplete knowledge of the target language, and 
developmental errors that learners make as a result of learning. Moreover, a 
pedagogical factore could be behind the occurrence of writing errors. Alhaysony 

(2012) points out that teachers of English give more time and attention on teaching 
explicit grammar rules while neglecting writing practice with students. The intensive 

focus on teaching grammar rules separately from writing makes students fail to use 
these rules correctly in writing. This can explain why students manage to answer a 
drill or an exercise of a particular rule but at the same time, they fail to produce it 

correctly in writing. Therefore, teachers are recommended to find an appropriate 
method that allows their students to practice writing and help them rediscover their 

weaknesses. 

In order to have a comprehensive account of writing errors, many researchers 
conducted studies on writing errors using the method of Error Analysis (EA). This 
method has helped a great number of researchers and teachers to find out about errors' 

types and their sources.  
  

.1 1. Statement of the problem 

This study is concerned with analyzing and describing errors that Libyan learners of 
English commit in their written tasks. Therefore, the problem is stated as the 
following:  An Analysis of the major types of errors and the possible causes in the 

writing of Libyan Students of English.  
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1.2. Objectives of the study  

The aim of the study is to uncover the major types of errors that Libyan students 

commonly produce in writing. The current study is carried out to seek an answer to 
the following research questions: 
1) What are the different types of errors? Which type is the most common one? 

2) What are the major causes that could contribute to writing's errors? 

 
1.3. Significance of the study 

This study is significant because it addresses a very common problem encountered by 
Libyan students at the department of English of El-Mergib University. It is crucial for 
English majors to improve their writing skills in order to pass exams and fulfil various 

assignments. The results of this study are hoped to offer useful information to the 
English teachers at the department useful information. According to (Yaghi ans 

Abdullah ,2015), identifying errors is a fundamental step that indicates areas of 
difficulty and hence guides teachers in their search for suitable remedies.  
 

2. Literature review 

2.1. The significance of the study of errors 

Studying errors is the key to understand the learning process. One of the most 
recognized approaches of studying and analyzing learners' errors is Error analysis 
(EA). It has gained considerable significance for a number of reasons.  Al-Khresheh 

(2016) stated that EA is significant because it is concerned with concrete errors that 
learners make rather than possible errors that learners are predicted to make because 

of  mother tongue interference. According to (Al-Khresheh ,2016), the 
significance of EA comes from its ability to describe and analyze different types of 
errors while other theories only account for interference's errors.  

EA distinguishes two types of errors: inter-lingual and intra-lingual errors. The former 
is the result of mother tongue interference while the latter is the result of many 

factors. Interlingual errors occur when students transfer their mother tongue rules into 
the target language. If the rules of the mother tongue are different from the target 
language's rules, errors are produced.  

Intralingual errors result from many factors. These factors include lack or insufficient 
knowledge of the target language, learning strategies that learners apply such as 

overgeneralization of rules, and pedagogical methods used by language teachers.  The 
use of EA as an indicative tool contributes to provide the field of second language 
acquisition with deep insights on the cognitive side of learning. According to (Corder 

1981), learners' errors reflect how learners process rules, what strategies learners 
employ and what assumptions they hold about a second languages. (Corder 1974a: 

93), "a learner’s errors are significant in that they are evidence that he is in the process 
of acquiring language and indeed, for those who attempt to describe his knowledge of 
the language at any point in its development, it is the “errors” which provide the 

important evidence". (Alhaysony 2012) pointed out that errors are currently used as 
an evaluating tool of achievement in learning. (Alhaysony 2012) describes EA as a 

good method that gives a cognitive account on how and why errors emerge in 
learners' language. She points out that knowing the cause of the errors will help 
teachers know the nature of errors and hence put the right remedy for them.  
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EA has gained a pedagogical significance as well. Many teachers used EA as a 
diagnostic device to describe learners' errors and provided the field of teaching with 

useful information. According to (Ellis 2003) teachers who are involved in studying 
errors are more qualified to help students correct their own errors. (Vahdatinejad 
2008) emphasized the importance of using errors as an informative source that helps 

fill in the gaps in learners' competence. This aids teachers and syllabus designers to 
determine areas of difficulty and hence choose relevant materials that enable students 

to produce fewer errors. Many researchers pointed out that teachers should use errors 
as an evaluation device of class materials and teaching methods. (AbiSamra 2003) 
indicated that teachers could use errors as a feedback to assess the effectiveness and 

appropriateness of their teaching materials and pedagogical strategies.  
 

2.2 Previous studies 

A great number of studies conducted in the field of EA have reported different 
categories of errors such as grammatical, syntactic, and lexical and substance errors. 

Since the current study focuses on writing' errors, the studies that are chosen to be 
revised are concerned only with writing' errors. (Ridha 2012) conducted a study on 80 

college students and found that the category of grammatical errors had the most 
frequent errors in the writing samples. Moreover, she found that mother tongue 
interference is the main cause of errors in students' written samples. (Al-shammery et 

al 2020) conducted a study on 10 Iraqi students to find out what grammatical errors 
are the most frequent ones in students' written compositions. The results of the study 

reported different grammatical categories of errors such as tenses, verbs, prepositions, 
articles, active and passive voice. Most of these errors were related to interlinual 
transfer. (AbiSamra 2003) studied 10 students' writng in grade 9. The study showed 

different categories of writing errors including grammar, syntax, semantics and 
substance. The semantic and lexical errors were interlingual in nature whereas 

grammatical, syntactic and spelling errors were intralingual. The semantic and lexical 
errors represented one third of the errors whereas grammatical, syntactic and spelling 
errors represented (64.1%) of the errors. (Raissah & Aziz 2020) conducted a study on 

60 high school students in second year. The study revealed both interlingual and 
intralingual errors. The interlingual errors were mainly spelling, lexical and 

grammatical errors. The study classified the intralingual errors into four categories: 
overgeneralization, incomplete application of rules, false concepts hypothesis and 
ignorance of rule restriction. The number of interlingual errors, as reported in the 

study, was bigger than the number of intralingual errors. (Khatter 2019) carried out an 
analysis of 40 essays written by Saudi females studying English at university. The aim 

of her study was to discover what types of errors are the most common ones and what 
factors leads to their occurrences. The study revealed that punctuation and spelling 
errors are the recurrent errors. The study showed that both interlinual and intralingual 

transfer are major factors in causing errors. (Dweik and Aqel 2017) analyzed written 
samples of students enrolling in a language course for three years at AL-Quds Open 

University. The study aimed to pinpoint errors' types and the causes behind their 
production. The results showed that spelling errors were the most common errors. 
(Murad and Khalil 2015) investigated 22 Arab students who were English majors 

living in Israel. The study revealed lexical and grammatical errors with high 
percentages. The highest number of error occurred in spelling category. The study 

attributed the errors of Arab learners in Israel to interference and overgeneralization. 
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(Abushihab et al 2011) conducted a study on 62 students of the Department of English 
Literature and Translation at Alzaytoonah Private University of Jordan. The results of 

the study revealed grammatical and morphological errors in students' writing. The 
predominant errors were preposition errors. (Sawalmeh 2013) collected 32 samples of 
written essays from 32 Saudi students who joined the Preparatory Year Program at 

University of Ha'il. The results of this study showed interlingual errors in students' 
writing. The most frequent errors include verb tense, articles and spelling errors 

respectively. The study suggests that teachers should pay attention to interlingual 
errors and help students be self-corrective of their own errors. 
   

3. Methodology 

To answer the research questions, collected samples of written work were used as the 

data for this study. These samples were activities written by 30 first-year students at 
the department of English in Al-Adab College under the supervision of the teacher.  
The writing included short compositions on common topics, which were appropriate 

to students' level and age. All the participants graduated from Libyan secondary 
schools and share similar level of English. 

  
4. Results and discussion 

Research question 1: What are the different types of errors? Which type is the most 

common one? 
To answer this question, the errors are identified and classified as shown in table 1. 

Table 1 

Number of errors Type of error 

55 prepositions 

14 Articles 

55 Tense 

93 Verb to be 

60 Subject/ verb agreement 

78 spelling 

56 Wrong word 

 

Table 1 revealed a total of 396 errors in grammar, words and spelling categories. The 
most common errors' types according to table 1 are spelling, subject/ verb agreement, 

wrong word, prepositions, tense, articles and verb to be respectively.  

Research question 2: What are the major causes that could contribute to writing's 
errors? 

To answer this question, an account has given on each error type and the cause behind 

its occurrence with examples.   

Spelling errors 

The results of the current study revealed that spelling errors are the recurrent errors in 
the writing of Libyan students. The salient spelling error was omission of vowel 

letters e.g. befor (before) , lerned (learned) , phon (phone). Substitution of vowel 
letters are also found e.g. caffe (coffee), coular (colour) , becose (because). This result 
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is consistent with the results of (Dweik and Aqel 2017), (Murad and Khalil 2015), and 
(Raissah & Aziz 2020).   According to (Dweik and Aqel 2017), the main cause of 

spelling errors is the orthographic system of English that is different in nature from 
the writing system of Arabic. In Arabic, words are spelt according to how they are 
pronounced whereas in English there is no correspondence between the sounds of a 

word and its letters. This indicates that interlingial interference is behind the spelling 
errors in many cases.  

 
Lexical errors 

Table 2 shows examples of lexical errors. The errors include wrong choice of words 

and using wrong parts of speech. The type of these errors is either imterlingual or 
intralingual. 

Table 2 

Type of error Correction of error Sample of error 

interlingual I will study for the exam I will read the exam 

interlingual She doesn’t watch TV She doesn’t see TV 

intralingual I feel relaxed I feel relax 

 

According to (Raissah & Aziz 2020), the cause of lexical errors is the literal 
translation from the mother tongue into the target language. The examples I will read 

the exam and she does not see TV are good examples of literal translation from Arabic 
to English. The source of a lexical error could be attributed to intralingual interference 

as shown in the example I feel relax. Choosing a verb instead of an adjective is 
attributed to incomplete knowledge of the target language.  

Grammatical errors 

Libyan students in this study exhibited different types of grammatical errors. Table 1 

shows that the most frequent grammatical errors were: subject verb agreement, wrong 
form of tense, wrong use of prepositions, omission/ wrong insertion of articles, and 

omission/wrong insertion of verb to be respectively. Grammatical errors are identified 
into two types: interlingual and intralingual errors. Table 3 shows samples of the 
interlingual grammatical errors that are attributed to the mother tongue interference. 

 
Table 3 

Correction of error Sample of error 

She is talking to her friend She is talking with her friend 

I study at university I study in university 

Alkhoms is a quiet city Alkhoms is quiet city 

They were waiting at the airport They were waiting in the airport 
The people in the city are very kind The people in the city very kind 

I stay up at night I stay up in the night 

 

 The intralingual errors are classified into four categories i.e. over-generalization 
rules, ignorance of rule restrictions, incomplete application of rules, and false 

concepts hypothesized. Table 4 exemplifies samples of the intralingual errors in this 
study. 
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Table 4 

Error correction Sample of error 

I don’t like music I doesn’t like music 

She had learned English before she went to 
England 

She has lerned English befor she want 
to England 

My brother and I look like each other My brother and I looks like each other 

She can buy a dress She can buys dress 

We were waiting at the airport when they 
arrived 

They waiting in the airport when we 
arrived 

It started yesterday It was started yesterday 
I will go to Mori next summer I wanted to go to Mori next summer 

 

Overgeneralization errors "arise when the learner creates a deviant structure on the 

basis of other structures in the target language" Ellis (1994, p. 59).  This indicates that 
students learn a rule and extend it to other situations that impedes it. The addition of 
third person singular-s to the verb in the example she can buys dress is an 

overgeneralization error. Students who made this mistake thought that third person 
singular-s should be added to every singular subject and a verb in the present tense 

form regardless of what could impede that rule. 

The second intralingual error is ignorance of rule restriction. The example my brother 
and I looks like each other shows this type of error. The third person singular in the 

simple present tense-s is restricted to the singular subject, but some students ignore 
this restriction and add "s" to the plural subject. 

 The third intralingual error is incomplete application of rules. (Al-Khresheh 2016, 
p.56) defines this error as '' failure to achieve complete knowledge of the L2/FL. It 

occurs when a language learner finds that he/she can communicate successfully by 
using simple grammatical rules rather than more difficult ones''. It means that learners 

have not acquired the target rule completely. The example they waiting in the airport 
when we arrived shows incomplete structure of present continues. According to 
(Raissah & Aziz 2020), the confusion of using correct tense forms indicates that 

students are still struggling with tense uses.         

The fourth intralingual error is false concept hypothesized. It means that students 
develop misinterpretation of target rules. For example, the insertion of verb to be in 

sentences such as it was started yesterday refers that students use past forms of verb 
to be to express past actions. The reason behind this type of error might be a 
pedagogical one. Lim 1998, p. 9) (cited in Al-Khresheh (2016, p.56) traced this error 

to "classroom presentation, especially when excessive attention is paid to points of 
differences at the expense of realistic English".    

5. Conclusion and recommendation 

Based on the findings of this study, it could be concluded that Libyan students in this 
study committed seven major errors: spelling, subject/ verb agreement, wrong word, 
prepositions, tense, articles and verb to be. The types of these errors are interlingual 

and intralingual. The most common writing error is spelling. This indicates that the 
difference between the mother tongue (Arabic) and the target language (English) 
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could be a source of difficulty for Libyan students. It is recommended to conduct 
other studies on other groups of Libyan university students. This helps in revealing 

other types of errors that have not revealed in this study. Finally, the study 
recommends that teachers should pay more attention to students' errors and give the 
students bigger chance to practice writing and self-correction.  
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 Abstract: Libya is one of the Arab countries that teach English as main subject 

within the curriculum in primary school, secondary school as well as university, and 

teaching English in Libyan schools has a long history. However, there are not any 

studies that measure the spelling errors size of Libyan students. Consequently, this 

study conducted to investigate their knowledge about spelling errors. The purpose of 

this study is to investigate the causes of the spelling errors among students and to 

explore the possible remedies for the treatment of the misspellings. The sample of the 

study included 50 students (in questionnaire) and 24 students (in questionnaire test) in 

the faculty of Education at El-mergib University. A questionnaire was designed to 

cover the causes whereas an experimental test was prepared to measure how much 

progress they achieve in spelling proficiency as they acquire the spelling rules. The 

results show that the frequency of the spelling errors in student’s written production is 

high in pre-experimental test and show insignificant performance, but this 

performance shows a clear difference after they are getting the rules. This study 

shows some suggestions for remedy the spelling errors as recommendation for both 

teachers and students to follow them. 

 

Introduction 

 Spelling errors are the most common type of mistakes in the written word of 

English learners. Spelling is a particular problem because of the difference in the 

writing systems of Arabic and English. In addition, it is because in English the 

relationship between sounds and writing is not regular. 

 In investigating the causes of spelling errors among freshmen English 

department in the faculty of education it is essential to recognize the concept of 

spelling. Several writers define the term spelling differently. According to (Hornby, 

2000) spelling is the act of forming words correctly from individual letters. (Odish, 

1994) defines spelling as “the process of encoding, or of rendering spoken words into 

written symbols. This indicates that spelling demands matching the sounds of 

language with suitable letters in order to accurately and reliably conveys a message 

(Wanzek, Vaughn, Wexler, Swanson, Edmonds, Kim, 2006). In supporting this, 

Hodges (1984) defines spelling as a process of converting oral language to visual 

form by placing graphic symbols on some writing surface. (Wolff, 18, 1952) states 
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that spelling is an act of seeing or hearing accurately what may be written or spoken, 

and translating that visual or aural image into motor activity. 

 Spelling errors: any word that does not match the target word in part or in full 

is marked as a misspelling. Any faulty word, faulty grapheme (single vowel, single 

consonant, vowel digraphs, consonant digraphs, phonogram, suffix, or prefix) within a 

word is counted as error. It is a series of letters that represent no correctly spelled 

word of the same language at all (such as “liek” for “like” or a correct spelling of 

another word (Al-Jarf, 2008). 

 The Collins English dictionary defines spelling as the act or process of writing 

words by using the letters conventionally accepted for their information, orthography. 

The use of exact spelling is significant in order for dynamic connection to gather 

place. 

 Lado(1957) (cited in Samantha 2015) defines contrastive analysis as the study 

of two languages with the goal of identifying their variation and identical structure 

when freshman are spelling words they are sometimes mixed by the variation in their 

mother tongue and the target language. 

 Gass and Selinker (2008) define a second language as a language that is 

learned in addition to a person’s first language (L1). L2 acquisition is the process by 

which a person learn a second language. Second language learning is splitted into 

distinct points which are preproduction, early production, speech development, 

intermediate fluency and advanced fluency.A learner needs to recognize these points 

in order to know the L2 principles so that they can be capable to spell words correctly. 

 Many schools of thought accept the first main reasons of spelling errors are the 

irregularities of the English spelling system. What this means is that the path English 

words are spelt is complex and conflicted. Lounsbury (1990 cited in Samantha 2015) 

is of the view that English spelling is consistency. This means that sounds can be spelt 

in several ways, letters can perform several sounds and most spelling principles have 

many exceptions. 

 Anthony (2011) and Kemmer (2009) are of the view that the sounds of English 

language lagged behind those for pronunciation thus providing a source of variation 

of the written form from the spoken one. They are of the view that pronunciation 

changed drastically over the last centuries while spelling has remained the same. In 

the past about 300 to 500 years.Ago, the now silent letters in knife recognize were 

pronounced the “gh” in light and a guttural sound is no longer used in English. 

Therefore, students are confused when it comes to spelling these words. 

 Kemmer (2009) goes on to say that the lack of consistent norms for written 

representations and modifications that occurred over time in English language sound 

system were some of the forces that led to greater divergence of the written forms and 

the spoken forms of the language. This reason makes English spelling difficult for 

students to write English words in line with pronunciation. 
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 The second possible reason could be the root of English language. The root of 

English language comes from different language which include Greek, Latin and 

French. This produce words to shortage uniformity in their spelling rules. English 

language was originally written phonetically but with time (during the 11 – 

15thcentury) French influence played a significant role in the altering of the English 

language. Babkoff (2005) points out that the developments which later occurred in 

sciences whereby terms were created using Greek and Latin. Cummings (1988) 

therefore says, the spelling system has a phonetic demand (the consistent spelling of 

sounds among words) with a semantic demand (the consistent spelling of morphemes 

among words) Bell (2004) comments that the Latin alphabet, which was selected for 

writing English, did not fit in, the reason is that it has less letters than the English 

sounds have. The third reason which causes spelling errors in writing is the 

differences between the English language and the Arabic language, L1 and L2 

language respectively. A study on the positive impact of L1 and L2 literacy shows 

that L1 aids L2 learners with basic knowledge of written letters and their 

corresponding sounds. (Roberts, 1994). The interference of the mother tongue has a 

lot of impact on the spelling. Students try to write English words as they are 

pronounced and perform errors in the process. This kind of error is committed due to 

relocate which refers to the effect of L1 on the learning of L2. 

 Richards (1971) conducted a study on how best students can be taught spelling 

and he came up with the Old way / New way of teaching. According to Richard (ibid), 

this teaching method accent on what the student cannot do. In a normal teaching class 

the teacher can say ‘she cannot spell properly’ in the old way / New wayteaching a 

teacher would say, ‘she always spells it ‘believe’, she should be spelling it “believe”. 

This helps the student to feel encouraged to learn to correct spelling since the teacher 

would have written her off as someone who is not proficient of spelling. 

The Old way / New way has the following steps: 

1) Recognize and analyze the performance error. 

2) Recognize and establish the alternative action obligatory. 

3) Clarify, and elicit from the student, the essential physical and psychological 

differences between the right and the wrong ways of spelling the word. 

* Six steps towards refiling to find ways that can assist them progress their spelling. 

One such way suggested by Langan (2011) who highlighted six steps that can be 

taken by pupils as a way of refining their spelling. These are: 

1) Use dictionary. 

2) Keep a personal spelling list. 

3) Master commonly confused words. 

4) Learn key words in major subjects. 

5) Study a basic word list. 

6) Use electronic aids. 
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Material s and Methodology 

Research objectives 

This research contained three main objectives as follow: 

1- To discover the causes of spelling errors that freshmen students made in their 

writing. 

2- To discover the causes of spelling errors that constitute a problematic areas for the 

freshmen students of Faculty of Education. 

3- To provide recommendations to help freshmen students overcome errors in their 

writing. 

This part discusses the methodology used in collecting data of this study. It 

describes the research design, research participants, instruments, preparation, research 

(questionnaire and experiments test), produce and the statistical treatment used in the 

research. 

 The researchers used a descriptive design for this study. It involved a survey 

method to determine the spelling errors that the freshmen students made in the college 

of Education at Al-Mergib University. This study aims to provide answer to the 

following research questions: 

1- What are the most common spelling errors that freshmen made in their writing? 

2- What are the causes of the common spelling errors that freshmen made? 

3- Are there any ways that could help students to improve their spelling? 

- In questionnaire 

Research participants 

Year Number of participants Number of the questions 

First year 50 15 questions 

 

- In experimental test 

Research participants: 

Year Number of participants Number of the words 

First year 24 25 words 

  

The previous tables showed the size of sample of the study. There were (50) 

students in questionnaire, (24) students in experimental test from freshmen at Al-

Mergeb University and they were four groups (A, B, C and D). These students have 

been chosen randomly, as respondents. 

 The instrument used in this research were a questionnaire and an experimental 

test. These tools included theoretical side and practical side, they were applied to be 

all about the spelling errors. 

 In a questionnaire, the students were required to reply the questions by putting 

a tick under of the chosen answer, and there were instructions before answering.The 

participants were also asked to answer honestly. 
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 Purposely, the questionnaire aimed to collect information about the reasons of 

students' errors in spelling. The aim was also to know the exact and important errors 

and which find solutions for these difficulties. 

 In the experimental test, the students were required to write the words that 

they heard accurately.In addition, the set of words aimed to test students' ability in 

writing the correct spelling and it included two parts. Pre-experimental test to test 

freshmen before giving them the spelling rules and then post-experimental test to 

experiment freshmen after giving them the spelling rules with similar set of words. 

-  Preparation 

 In designing the tools (questionnaire and experimental test) of the survey 

study, the study aimed to find at difficulties that the freshmen students faced at 

college of education. In addition, the study analyzed these difficulties and tried to find 

an appropriate solution for these errors. 

- Research Method and Distribution 

 These methods were constructed by the researchers to get the purpose of this 

study. The idea of these two methods were to gather the difficulties that were 

encountered by freshmen in their spelling errors. 

 The distribution of questionnaire was in groups (A, B, C and D). The study 

explained the steps carefully to the freshmen. The questionnaire has 15 questions, 

every question has a multiple choices which are (strongly agree, agree, neutral, 

strongly disagree, disagree), and the students were required to put a tick under the 

chosen answer. 

 The distribution of experimental test was to 24 students, the researchers 

uttered the words to the student. The experimental test has 25 words, and the students 

wrote the words in an external paper. Both of two methods were applied during the 

lecture. 

- Procedures 

 The study reviewed various literature about the freshmen errors and how 

students could avoid these problems and the steps which they follow in their writing. 

 The questionnaire and experimental test were the best methods to collect data. 

The questionnaire is easy to analyze, it was distributed to 50 participants of groups 

(A, B, C and D) and explained in details. 

 In experimental test, it measured accurately the ability in spelling. The 

researchers uttered the words to the students and students were asked to write them in 

external paper. Both of these tools were checked and proved by the supervisor. 

 

Statistical analysis and results 

 This part presents the analysis and results of the study related to two methods. 

First method, is a questionnaire and the second is an experimental test. The responses 

of the participants were gathered, transcribed, and analyzed. The tables is exhibited to 

show how the scores are distributed. 
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- Statistical analysis 

 The average of questionnaire was computed of 50 participants. The average of 

experimental test was computed to measure the comparison of spelling errors made by 

24 students before and after giving spelling rules. 

The question 
Strongly 

agree 
Agree Neutral 

Strongly 
disagree 

Disagree 

1- I have difficulty with long spelling words. 60% 34% 6% 0% 0% 
2- I pronounce the words correctly, I can write 
them correctly as well. 

10% 35% 6% 0% 0% 

3- I use a spell checker on my computer to avoid 
spelling errors. 

40% 26% 24% 4% 6% 

4- I have always struggled with spelling. 28% 34% 30% 4% 4% 
5- To be a good speller you have to memorize 
words. 

40% 46% 8% 4% 2% 

6- knowing the causes of spelling errors helps us 
to determine our errors. 

40% 40% 16% 2% 2% 

7- Students have confusion with vowel digraph. 56% 24% 14% 4% 2% 

8- I often loose marks because of my poor 
spelling. 

56% 24% 14% 4% 2% 

9- Knowing the spelling rules helps me to spell 
many words. 

52% 34% 10% 4% 0% 

10- The more you write, the more your spelling 
improves. 

66% 26% 6% 0% 2% 

11- There is no need to learn how to spell words 
because there are computer programs that 
correct your spelling mistakes. 

10% 14% 10% 30% 36% 

12- I have confused with words that have silent 
letters. 

14% 30% 20% 12% 24% 

13- The most of my spelling errors is in the 
vowel letters. 

40% 25% 2% 8% 25% 

14- The first language impacts on the spelling of 
the second language. 

4% 16% 26% 16% 8% 

15- When I write I choose the words which I 
know their spelling. 

40% 46% 8% 4% 2% 

 

Results of questionnaire: 

1- I have difficulty with long spelling words. 

The response of the participants for this question, obtain 28 (56%) of the 

participants answered to strongly agree, whereas 19 (38%) of participants answered to 

agree, 3 (6%) answered neutral both answered zero (0%) for strongly disagree and 

disagree. So it is a good percent to choose strongly agree because they don’t know the 

rule of spelling structure. 

2- I pronounce the words correctly, I can write them correctly. 

 The response of the participants for this question, obtain 5 (10%) of the 

participants answered to strongly agree, whereas 19 (35%) of participants who 

answered to agree, 3 (6%) answered neutral, both answered zero (0%) for strongly 

disagree, because not all of students can pronounce the words correctly. 
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3- I use a spell checker on my computer to avoid spelling errors. 

 The response of participants for this question, obtain 20 (40%) answered to 

strongly agree, whereas 13 (26%) answered agree, 12 (24%) answered neutral, 2 (4%) 

answered strongly disagree, 3 (6%) of participants answered disagree, most of 

students answered strongly, because it is easier to use spell checker to prevent spell 

errors and do less effort. 

4- I have always struggled with spelling. 

 The response of participants for this question, obtain 14 (28%) answered 

strongly agree, whereas 17 (34%) answered agree, 15 (30%) answered neutral and 2 

(4%) answered disagree. Because English has thousands of words and it is difficult to 

know their spelling. 

5- To be a good speller you should to memorize huge number of words. 

  The response to this question showed, 20 (40%) of participants answered 

strongly agree, but 23 (46%) of participants showed agree, 4 (8%) of participants 

answered neutral, 2 (4%) answered strongly disagree, 1 (2%) answered disagree. Most 

of students answered agree, because this way depends on the students' ability to keep 

in their minds many words. 

6- Knowing the causes of spelling errors helps us to determine our errors.     

 The response of this question showed 22 (44%) of students answered strongly 

agree, 22 (44%) answered agree, while 4 (8%) answered neutral, 1 (2%) answered 

strongly disagree, 1 (2%) answered disagree. Because it depends on the level of 

students who made the errors. 

7- Students have confusion with vowel digraph. 

 In this question the 28 (56%) of participants answered strongly agree, 12 

(24%) of participants answered agree, whereas 7 (14%) of participants answered 

neutral, 2 (4%) of participants answered strongly disagree, whereas 1 (2%) of 

participants answered disagree, because of the difference between Arabic and English 

language. 

8- I often loose marks because of my poor spelling. 

 The response of this question showed 28 (56%) of participants answered 

strongly agree, 12 (24%) of participants answered agree, 7 (14%) participants 

answered neutral, while 2 (4%) answered strongly disagree, 1 (2%) answered 

disagree. Because after getting experience, it is easy to know the spelling correctly. 

9- Knowing the spelling rules help me to spell many words. 

 In this question, the 26 (52%) of participants answered strongly agree, 17 

(34%) answered agree, yet 5 (10%) answered neutral, (0%) of participants answered 

strongly disagree, 2 (4%) of participants answered disagree, of course the rules of 

spelling help students and learners to avoid spelling errors. 

10- The more you write, the more your spelling improves. 

 The response of this question showed 33 (66%) of participants answered 

strongly agree, 13 (26%) answered agree, 3 (6%) of participants answered neutral 
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(0%) of participants answered strongly disagree, while 1 (2%) of participants 

answered disagree. Because writing too much students write with less errors. 

11- There is no need to learn how to spell because there are computer program that 

correct your spelling. 

 The response of this question showed 5 (10%) of participants answered 

strongly agree, 7 (14%) of participants answered agree, while 5 (10%) answered 

neutral, 15 (30%) answered strongly disagree, 18 (36%) answered disagree. Most of 

students answered disagree because this program will not be with student all the time. 

12- I confused with words that have silent letter(s). 

 The response of this question showed 7 (14%) of participants answered 

strongly agree, 15 (30%) of participants answered agree, 10 (20%) of participants 

answered neutral, while 6 (12%) of participants answered strongly disagree, 12 (24%) 

answered disagree. Because spelling with new words the student do not distinguish 

between the silent letters and what they are. 

13- The most of my spelling errors is in the vowel letter(s). 

 In this question, the 21 (42%) of participants answered strongly agree, 26 

(52%) of participants answered agree, 1 (2%) answered neutral, while 15 (30%) of 

participants answered strongly disagree, 1 (25%) answered disagree. That is because 

the pronunciation differs from vowel to another and some vowels are silent at the end 

of words such as: are, with… etc. 

14- The mother tongue impact on the spelling on the English language. 

 In this question, the 2 (4%) of participants answered strongly agree, 8 (16%) 

of participants answered agree, 13 (26%) of participants answered neutral, while 8 

(16%) answered strongly disagree, 4 (8%) answered disagree. Because of the 

difference between the mother language and the second language, using the mother 

language all the time. 

15- When I write, I choose words which I know their spelling. 

 In this question, the 20 (40%) of participants answered strongly agree, 23 

(46%) of participants answered agree, while 4 (8%) answered neutral, 2 (4%) 

answered strongly disagree, 1 (2%) answered disagree. Because it is easier to use the 

known words more than the new learned words. 

Results of experimental test 

 Table 2 presents the summery of the data collected from pre-experimental test. 

Table 3 presents the summary of the data collected from post-experimental test. It 

presents the wrong and right consonant, then the wrong and right vowel, the last 

presents the completely correct. 

Before rules 

Word 
Right 

consonant 

Wrong 

consonant 

Right 

vowel 

Wrong 

vowel 

Completely 

correct 

Achieve 4 18 0 22 0 

Ancient 0 23 0 23 1 

Neighbor 1 18 0 19 5 
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Classes 0 13 2 11 11 

Heroes 7 9 0 16 8 

Tomatoes 16 6 0 22 2 

Employer 2 19 0 21 3 

Justifying 0 24 0 24 0 

Usable 7 17 0 24 0 

Judgment 4 19 1 22 1 

Managing 4 20 0 24 0 

Fitting 1 18 10 9 5 

Knotting 0 23 10 13 1 

Forgotten 1 23 1 23 0 

Starring 0 23 18 5 1 

Preferred 1 23 4 20 0 

Cancelling 0 23 9 14 1 

Levelling 0 24 7 17 0 

Travelling 0 20 9 11 4 

Argument 1 19 0 20 4 

Repetition 0 21 0 21 3 

Difference 3 15 0 18 6 

Design 1 23 3 21 0 

Island 0 22 5 17 2 

Disaster 8 12 0 20 4 

 

Conclusion 

 From the findings highlighted above, the researchers came up with the 

following conclusions. English spelling is an area that is difficult to master, especially 

to second language speakers of English. This is duo to the fact that English is derived 

from different language and this has made it to lack a uniform rule to spell words. 

 From the analysis of the focused group discussion the researchers discovered 

that the teaching of spelling skills was mainly ignored in the teaching process. 

Teachers mainly focused on the teaching of language skills like reading, writing, 

speaking and listening. 

 Furthermore, the curriculum of the education system in the country does not 

encourage teaching spelling of English words in detail. Therefore, the most English 

textbooks give more attention for other skills and neglect practical spelling exercise. 

 The researcher’s also concluded that English is a complex language and this 

makes it difficult for students to spell words correctly. Some words are not spelt the 

way they sound and others have silent letters. This inconsistency misleads students to 

write words with many spellings coupled with the students’ lack of interest to learn 

spelling. 
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Abstract: Since reading is a crucial skill, which has recently become necessary for 
academic and social demands, this paper highlights pleasure reading, reading attitudes 
and achievement in the L2 of ESL students. It includes diverse evidence concerning 

pleasure reading, reading attitudes, and their influence on students’ achievements. It 
also provides some information about factors that aid learners in their reading process. 

The main factors are enjoyment, reading materials, and surrounded reinforcement. 
These three main factors are supported by sub-factors such as parents, home 
environment, teachers, types of books or texts, classroom environment, and many other 

influential elements. Moreover, it reviewed the benefits that a learner can get out of 
reading for leisure, as well as it discussed the importance of motivation on reading 

attitudes and academic achievement. 
  
Keywords: Pleasure reading, reading attitude, behaviour 

 
Introduction 

This review study attempts to clarify the factors influencing reading attitudes. In other 
words, it examines the affect of pleasure reading on ESL students’ reading attitudes. 
It also tries to connect L2 reading for pleasure and L2 reading attitudes with the 

students’ L2 proficiency (linguistic threshold), which requires foundation of linguistic 
competence/knowledge on the part of learner. Thus, it will investigate whether a 

learner’s L2 proficiency in comprehension and vocabulary is a significant factor that 
strongly influences the learners’ attitudes toward L2 reading. Reading is a primary 
skill that involves learning improvements. Hence, it is important to investigate the two 

previously mentioned factors/variables and how they influence learners’ attitudes 
toward L2 reading. According to Krashen (1993, p. 85): When children read for 

pleasure, when they get ‘hooked on books’, they acquire, involuntarily and without 
conscious effort, nearly all of the so-called ‘language skills’ many people are so 
concerned about: they will become adequate readers, acquire a large vocabulary, 

develop the ability to understand and use complex grammatical constructions, develop 
a good writing style, and become good (but not necessarily perfect) spellers. Although 
free voluntary reading alone will not ensure attainment of the highest levels of literacy, 

it will at least ensure an acceptable level. Without it, I suspect that children simply do 
not have a chance. Yamashita (2007) pointed out that although the L2 

proficiency/linguistic threshold does not have to do with the reading transfer from L1 
to L2, it has been found that L2 proficiency is demanded to maintain a successful 
reading and comprehension of the text. Krashen (2004) discussed how important 

pleasure reading is for aspects of thorough language competence such as writing, 

mailto:aelfagaeh@yahoo.com
mailto:maabdoalsmee@elmergib.edu.ly
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grammar, comprehension, and spelling, which in turn, increases a learner’s desire to 
read more. Zimbardo & Ebbesen (1969) stated that attitudes are like a mirror reflecting 

a learner’s inside “state” that reveals manageable “control over behavior.” Nell (1988) 
referred to what Caillois wrote (1961) that “pleasure reading is a form of play. It is 

a free activity standing outside ordinary life; it absorbs the player completely, is 
unproductive, and takes place within circumscribed limits of place and time.” (p.7). 
Moreover, Clark and Rumbold (2006) stated how difficult is giving a clear and specific 

definition and concluded by defining pleasure reading as “Reading for pleasure refers 
to reading that we to do of our own free will anticipating the satisfaction that we will 

get from the act of reading. It also refers to reading that having begun at someone 
else’s request we continue because we are interested in it. It typically involves 
materials that reflect our own choice, at a time and place that suits us.”(p.6) 

 

Theoretical Review 

Influential factors on reading attitudes and academic achievement 

Mickool (2007) pointed out diverse influential factors that create and/or reinforce the 

positive reading attitudes, such as self-concept (on the part of a reader about how he 
is evaluating his personality), beliefs, abilities and goal(s) as well as the home 
environment that is established by involving free-time reading for children. For 

example, when a learner’s parents, siblings, and/or grandparents encourage him by 
reading aloud and subsequently discussing what they have read, his self-concern will 

be maintained and his willingness to read will flourish. Oakes, Mathur, & Lynne 
(2010) revealed that meeting students’ needs and providing variable reading materials 
(texts/books) in which the students are interested could enlighten and/or improve their 

positive attitudes toward reading. Although Barker (2008) hypothesized that utility 
would have more vital influence on the desire to read in the L2, his study proved that 

the enjoyment factor was a more significant motivator for the desire to read in the L2. 
Krashen (2006) emphasized the need to involve Free Voluntary Reading 

programs in order to build up the positive attitudes toward reading. That could be 

achieved by allowing students to choose the books they prefer without giving them an 
assignment on what they have read. On the other hand, Chua (2008) used the 

Sustained Silent Reading program in order to study the effect of such a program on 
students’ reading attitudes and whether or not reading for pleasure becomes habitual. 
The study continued for a year and there were three tests done in order to examine the 

students’ attitudes and habits toward leisure reading. The investigation showed 
unexpected results that there was a dramatic increase in the number of students who 

read for pleasure during the program; the students abandoned reading for pleasure after 
school. 

Martinez (2008) cited Stanovich’s study results (1986): positive reading 

attitude is related to the student’s linguistic competence and reading comprehension. 
That is, the more vocabulary the learner masters, the better the learner’s 

comprehension of the text would be. And the better the learner comprehends the text, 
the higher maintained positive attitude would be. Given this controversial 
background, the study reviews the current status of the proposed inquires that are 

needed to investigate for this study are concerning reading for pleasure and how it 
influences L2 reading attitudes and its connection to the L2 proficiency. 
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 Leisure reading benefits 

This proposed research is built on the hypothesis that reading attitudes are 
influenced by leisure reading as well as the L2 proficiency level (linguistic threshold) 

which contributes to the learners’ positive attitudes. Pleasure reading can be co-
constructed with “educational and social benefits.” For instance, free reading can help 

a learner improve his/her writing quality as well as increase his vocabulary (Clark, 
Cristina, Akerman, & Rodie, 2006). A number of studies emphasized the strong 
correlation between reading in leisure time and the development in both “educational 

and personal” improvement. For instance, it has been pointed out that pleasure reading 
leads to many “literacy-related” benefits, such as, high achievement in reading and 

writing capability, structure and reading comprehension, an increase in vocabulary, 
maintaining positive attitudes toward reading, demonstrating self-confidence, and 
development from temporal reading for pleasure to everlasting reading behavior 

(Krashen, 2004). 
Poor readers will not benefit or learn from their reading because they are not 

motivated to read. Saracho (1987) highlighted the significant role that teachers play in 
enhancing the students’ positive attitudes in order to accelerate the reading process, 
especially for beginners. Clark and Rumbold (2006) also acknowledged that parents, 

home atmosphere, and teachers encourage the intention to read for children and 
“intrinsic motivation” to read as well, which in the long-term would generate reading 

habits. He added that children tend to do what adults do. Therefore, if children live in 
an environment where they can see constantly the adults read for pleasure, they 
certainly will go for it. In addition, children would be intrinsically motivated when 

they first feel the pleasure of reading. Moreover, the home atmosphere can have an 
influential part on achievement motivation. Kelly & Kneipp (2009) concluded that 

reading fiction books would create the intention to read as well as help students to 
enrich their general knowledge about the target language and develop their academic 
progressions. They added that reading behavior is affected and generated by pleasure 

reading during specific period of age which is childhood, in condition to continual 
nurturing to become useful and positive reading habit, activity, along adulthood. 

Similarly, Day and Bamford (1998) pointed out four factors that can facilitate 
building the L2 positive reading attitude: a) the learners’ attitudes toward their L1, b) 

learners’ reading experiences in number of languages excluding English, c) what 
the new culture, language, and people mean to the L2 learners (their acceptance 
degree), d) the classroom atmosphere where the learners participating the L2. 

 
Motivation and reading for pleasure: 

Motivation plays a big role when it comes to learning processes, especially 
reading. It is a vital element that has people desire to read more and more. Quoted from 
Guthrie & Wigfield (2000, p.408) “that motivational processes are the foundation for 

coordinating cognitive goals and strategies in reading”. So, motivation to read leads to 
build a strong connection between perform and achievement. It is simply indicates that 

whenever there is a good reader, there is a high motivation, which leads to highly 
development in text understanding and vocabulary (Clark and Rumbold, 2006). Clark 
and Rumbold (2006) added that Guthrie & Wigfield, 200, p.3 defined that “reading 

motivation is the individual’s personal goals, values and beliefs with regard to the 
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topics, processes, and outcomes of reading.” He also emphasized on two terminologies 
that are connected with reading motivation, which are reading attitudes “feelings and 

beliefs an individual has with respect to reading”, and reading interest “people’s 
preferences for genres, topics”. 

Kelly & Kneipp (2009) cited from (Woolfolk, 1993) that using fiction books 
such as novel as a required material of the course syllabus may engage students to 

replace extrinsic motivation with intrinsic motivation throughout their learning stages. 
All of all, in turn, that would encourage them to read for pleasure into and outside the 
classroom. Moreover, that would also build up students’ creativity, gain interest to 

read, and develop their motivation to reach the peak. 
According to Johnsson and Jӧnsson (1986); and (Clark & Foster, 2005 as 

stated in Clark and Rumbold, 2006), reading books for pleasure is strongly related to 
age, gender, and social background. That is, the younger reader is the more desire and 

interest in reading books he/she has. As a child or learner is growing up, his/her interest 
in reading and his/her reading attitude declines gradually. When it comes to gender, 

girls more keep in reading than boys do. Medie Notiser (2004), as stated in Johnsson 
and Jӧnsson paper, that the reading amount also increases based on the education level. 

To some extent, it seems reasonable, in terms of books availability, that “the higher 
the socio-economic level, the more books are read and the longer the time spent on 

books in leisure hours” (Johnsson et al). 

Howrey (2009) declared that reading on computer screen decreases the 

possibility of the use of physical books, which in turn, negatively affect reading 
interest, attitude, and motivation to reading circles or maintaining reading as a habit. 
Besides that, reading on screen is a surface reading, which seems to be just 

entertainment reading, accumulating social awkwardness because of the lack of social 
skills and deep reading. In addition, Mckenna, Kear, & Ellsworth (1995) made a large 

survey of young learners, studying 18,185 primary school pupils. The study is about 
reading attitude and reading ability of the targeted research sample. The results 
indicated that school reading attitudes and leisure reading attitudes decrease gradually 

as they step up of the school years. Also, it has been noticed that both poor readers and 
good readers showed that as students moving up throughout school grades, their 

reading attitudes decline. In conclusion, reading is a crucial skill, which has recently 
become necessary for academic and social demands. It is important to involve our 
children in reading for fun at early stages by providing an encouraging environment, 

and parents and school reinforcement and cooperation. Thus, pleasure reading plays a 
significant role as Krashen and et al. discussed in their works about reading attitudes, 

reading behaviors, and reading achievement. As afore-mentioned, there are secondary 
influential factors on reading attitudes and achievement, such as self-concept, beliefs, 
abilities, reading materials, and enjoyment reading. Concerning leisure reading, there 

are a set of benefits including that constant reading for fun can help increase 
vocabulary, improve grammar, and develop writing quality and other language 

aspects, which in turn, are required to maintain high language proficiency. Moreover, 
motivation has a big part in demonstrating learning processes, as well as being 
considered as a continual strong stream that links reading with positive attitudes and 

achievement. 
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Methodology 

The study subject was ESL students from different nationalities. They were 
pre- intermediate and advanced students. In addition, they were divided into two 

groups according to their levels. Group A was the advanced ESL students, while group 
B was the pre- intermediate ESL students. Each group had 10 students. The age of the 

participants ranged from 17-35. The independent variable is reading for pleasure (Free 
Voluntary Reading). Both groups were exposed to the same reading 
setting/atmosphere. There were a pre-study questionnaire and a post-study 

questionnaire in order to find out the affect of reading pleasure on the participant’s 
attitudes. Both groups filled out the pre-study questionnaire as a tool of measurement 

of their reading attitudes before starting read for pleasure. In the two groups (A & B), 
each student had the right to select the text or book(s) he/she was interested in during 
the time proposed for the free voluntary reading session. The class orientation for both 

groups was student-centered. The two groups were practicing reading for leisure for 
two months. At the end of the second month of the pleasure reading sessions, the post 

study questionnaire was handed out to each participant in the groups to compare it 
with the pre- study one concerning their reading attitudes. 

 
Results and Discussion 

The results of the pre-questionnaire showed that the majority of the 
participants do not read for pleasure. The majority of the students do not read texts 

that interest them for enjoyment (e.g. students were supposed to prefer to read a wide 
range of genres like sports, animals, history or cookery books which are considered to 

be read purely for pleasure. Most of the students gave some reasons why they do not 
read in their leisure time as shown in the next table: 

 

Reasons percentage 

Lack of time in general 44% 

Not knowing what to read 15.5% 

Too difficult to understand what they enjoy reading 12.5% 

Lack of time due to academic studies 11% 

No access to enjoyable books 10% 

Other reasons 7% 

total 100% 

Table1 Reasons for not reading for pleasure 

 
The participants has sessions to read for pleasure. They could find all kinds of 

books that they enjoy reading. Throughout two months, most participants could read 
many books and articles in the fields that they like and they could grasp the idea of 

informative reading. In the post-questionnaire, the attitudes of the participants has 
changed to be positive. Once they found it easy to access to the books that they enjoy 
to read. They gave the following reason that motivate them to continue pleasure 

reading: 
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Reasons Percentage 

Finding reading in English useful 29.8% 

Finding reading in English personally rewarding 26% 

Finding reading in English fun 17.8% 

Easy access to English books 12.7% 

Confidence in reading in English 10.4% 

Other reasons 2.9% 

total 100% 

Table2 Reasons for making use of pleasure reading in English 

 
Conclusion 

Reading is an important skill, which has must be improved for academic and 
social needs. It helps students to get more information, which may help them in their 
social life. Moreover, it helps to get academic information such as (sentence structures, 

vocabulary, comprehension, etc...). Thus, pleasure reading plays a significant role 
reading attitudes, reading behaviors, and reading achievement. Future investigation 

may be merited from different perspectives such as reading motivation. The present 
study has gone a step further into the affective domain and expanded our 
understanding of the impact of pleasure reading. 

 

Recommendations 

This paper showed how pleasure reading as an essential factor of language learning 
development, and it recommends the following: 

1- There must be more attention paid to the reading skill as a pro-factor in 
developing other language skills. 

2- Instructors ought to advise the learners to spend more time in pleasure 
reading to improve the language skills ability. 
3- Pleasure reading helps the learners to improve even their general knowledge 

as the read about different topics, so it may help the learners to have confidence about 
the expressing themselves in different situation, as well as to give them more 

vocabulary and the way to use those words in the context. 
4- It helps in improving the grammar of the learner, as he\she will learn how 
to use specific structures found in the texts he already read. 
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