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ُٓىْ  لِٛمََٔإِرَا   َْفِمُٕانَ َّب  أَ ُّ سَصَلَكُىُيِ ٍَ  لَبلَ انهَّ ٍَ  كَفَشُٔاانَّزِٚ ْٕ  ىُأََُؽْعِ آيَُُٕانِهَّزِٚ ٍْ نَ ُّ َٚشَبءُيَ  انهَّ
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ُّ ًَ َْزُىْ إِنَّب فِٙ  أَؼْعَ ٌْ أَ ٍٍ ظَهَبلٍإِ 1يُجِٛ

2

َٔادِثَذِٚعُ  ًَب ٌُ  أَََّٗ َٔانْؤَسْضِ انغَّ ُّ  َٚكُٕ ٍَْٔنَىْ  َٔنَذٌنَ ُّ  رَكُ ْٙءٍكُمَّ  َٔخَهَكَ  صَبحِجَخٌنَ َٕ  شَ ُْ ْٙءٍثِكُمِّ  َٔ وٌ عَهِٛىٌ شَ

3

 ٍَ ٍْ  أُخْشِجُٕانَّزِٚ ِْىْيِ ْٛشِ  دَِٚبسِ ٌْ  حَكٍّثِغَ إِنَّب أَ

ُّ سَثَُُّب َٚمُٕنُٕا ْٕنَ انهَّ ِّ دَفْعُب َٔنَ ُٓىْ انَّبطَ انهَّ ُٓذِّيَذْ ثِجَعْطٍ ثَعْعَ َٕايِعُ نَ َٕادٌ َٔثَِٛعٌ صَ َٓب  ُٚزْكَشُ َٔيَغَبجِذُ َٔصَهَ ِّ اعْىُفِٛ  كَثِٛشًا انهَّ

َّ ُْصُشَ َٛ ُّ َٔنَ ٍْ  انهَّ ُِيَ ُْصُشُ َٚ َّ َّ إِ ٌّ انهَّ ِٕ عَضِٚضٌ  نَمَ

4

 ٍْ ِّ  كَفَشَيَ ْٛ ُِفَعَهَ ٍْ  كُفْشُ ًِمَ َٔيَ ِٓىْ صَبنِحًب عَ َْفُغِ  فَهِؤَ

ٌَ َٓذُٔ ًْ َٚ 

5

َٓب  َّب فِ كُهُٕا انَّبطَُٚب أَُّ ٙ يِ
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َٕادِ رَزَّجِعُٕأَنَب  ؼَِّجًب حَهَبنًب انْؤَسْضِ ٌِ خُؽُ ْٛؽَب ُّ  انشَّ ٌّ نَكُىْ إَِّ ٌٍ عَذُ يُجِٛ

12

  ٍَ ٍَيِ ًُؤْيُِِٛ َْذُٔايَب  صَذَلُٕا سِجَبلٌ انْ َّ عَب ِّ   انهَّ ْٛ ُٓىْعَهَ ُْ ًِ ٍْ فَ ُّ لَعَٗ يَ ٍْ  ََحْجَ ُٓىْ يَ ُْ َٔيِ

ُْزَظِشُ رَجْذِٚهًب ثَذَّنُٕاب َٔيَ  َٚ

3

ُّ انَّزِ٘  ٍْ  خَهَمَكُىْانهَّ ٍْ  جَعَمَثُىَّ  ظَعْفٍيِ َّٕحً ظَعْفٍ ثَعْذِيِ  جَعَمَثُىَّ  لُ

 ٍْ َّٕحٍ ثَعْذِيِ ْٛجَخً ظَعْفًب لُ َٕ  َٚشَبءُيَب  َٚخْهُكُ ۚ   َٔشَ ُْ انْمَذِٚشُ نْعَهِٛىُا َٔ

4

 ٍَ َٓب انَّزِٚ ُْزُىْإِرَا  آيَُُٕاَٚب أَُّ ٍٍ رَذَاَٚ ْٚ ًّٗ أَجَمٍإِنَٗ  ثِذَ   فَبكْزُجُُِٕ يُغَ

َٛكْزُتْ َُكُىْ  َٔنْ ْٛ ٌْ  كَبرِتٌ َٚؤْةَب َٔنَ  ثِبنْعَذْلِ كَبرِتٌثَ ًَب  َٚكْزُتَأَ ُّكَ ًَ ُّ عَهَّ َٛكْزُتْ  انهَّ ًْهِمِ فَهْ ِّ  َٔنُْٛ ْٛ َّ َٔنَْٛزَّكِ انْحَكُّانَّزِ٘ عَهَ ُّ انهَّ  َٚجْخَظَْٔنَب  سَثَّ

 ُّ ُْ ْٛئًبيِ ٌْ  شَ ٌَ فَئِ ِّ عَ زِ٘انَّ كَب ْٛ ًٓب انْحَكُّهَ ْٔ  عَفِٛ ْٔ نَب  ظَعِٛفًبأَ ٌْ  َٚغْزَؽِٛعُأَ ًِمَّأَ ُٚ  َٕ ًْهِمُْْ ُّ فَهُْٛ ِٓذُٔا  ثِبنْعَذْلِ َٔنُِّ ٍِ َٔاعْزَشْ ْٚ ِٓٛذَ ٍْ  شَ يِ

ٌْ  سِجَبنِكُىْ ٍِ َٚكََُٕب نَىْ فَئِ ْٛ ٌِ فَشَجُمٌ سَجُهَ ٍْ  َٔايْشَأَرَب َّ ٌَيِ ْٕ ٍَ  رَشْظَ َٓذَيِ ٌْ  اءِانشُّ ًَب رَعِمَّأَ ُْ ًَب فَزُزَكِّشَ إِحْذَا ُْ  َٚؤْةَب َٔنَ انْؤُخْشَٖ إِحْذَا

َٓذَاءُ ٌْ  رَغْؤَيُٕاب َٔنَ  دُعُٕاإِرَا يَب  انشُّ ْٔ  صَغِٛشًا رَكْزُجُُِٕأَ ِّإِنَٗ  كَجِٛشًاأَ ُْذَ  أَلْغَػُ رَنِكُىْ  أَجَهِ ِّعِ َٕوُ انهَّ َٓبدَحِ َٔأَلْ  إِنَّب  رَشْرَبثُٕاب أَنَّ َٔأَدََْٗ نِهشَّ

ٌْ ٌَ أَ َٓب حَبظِشَحً رِجَبسَحً رَكُٕ ْٛكُىْ  رُذِٚشََُٔ ْٛظَ عَهَ َُكُىْ فَهَ ْٛ َْبأَنَّب  جَُُبحٌثَ ِٓذُٔا  رَكْزُجُٕ ِٓٛذٌَٔنَب  كَبرِتٌ ُٚعَبسَّب َٔنَ  رَجَبَٚعْزُىْإِرَا  َٔأَشْ ٌْ  شَ  َٔإِ

ُّ  رَفْعَهُٕا َّ َٔارَّمُٕاثِكُىْ   فُغُٕقٌفَئَِّ ًُكُىُ  انهَّ ُّ َُٔٚعَهِّ ُّ  انهَّ ْٙءٍثِكُمِّ  َٔانهَّ 5 عَهِٛىٌ شَ
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ڱ1

ٌَ خَهَمَُْبإَِّب  َْغَب ٍْ  انْئِ ِّ أَيْشَبجٍ َُؽْفَخٍيِ  ََجْزَهِٛ

ُِ َُب ًِٛعًب فَجَعَهْ ثَصِٛشًا  عَ

2

ًَذُ ُّ انصَّ انهَّ

3

4
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1

ًَب فِٙ  أَعْهَىُسَثُّكُىْ  ٌْ  َُفُٕعِكُىْثِ ٍَ رَكَُُٕٕا إِ  صَبنِحِٛ

ٍَ غَفُٕسًا  َّاثِٛ ٌَ نِهْؤَ ُّ كَب ًّافَئَِّ ٌَ عَذُ ٍْ كب ُّ عَهٗ لَهْجِكَ  لُمْ يَ ُّ ََضَّنَ نِجِجْشِٚمَ فَئَِّ

 ٍَ ًُؤْيُِِٛ َٔثُشْشٖ نِهْ َْٔذًٖ   ِّ ْٚ ٍَ َٚذَ ْٛ ِّ يُصَذِّلًب نًِب ثَ ٌِ انهَّ ِّ ثِئِرْ َٔسُعُهِ  ِّ َٔيَلائِكَزِ  ِّ ًّا نِهَّ ٌَ عَذُ ٍْ كب يَ

ٌّ نِهْ َّ عَذُ َّ انهَّ َٔيِٛكبلَ فَئِ ٍََٔجِجْشِٚمَ  كبفِشِٚ

َْؽَهَمَب حَزَّٗ  2  أَرََٛبا إِرَفَب

ْْمَ ًَب لَشَْٚخٍ أَ َٓب اعْزَؽْعَ ْْهَ ْٕا أَ ٌْ  فَؤَثَ ًَبأَ ُْ َٕجَذَا ُٚعَِّفُٕ َٓب جِذَاسًا  فَ ٌْ  ُٚشِٚذُفِٛ ُْمَطَّأَ َٚ ُّ ْٕ  لَبلَ  فَؤَلَبيَ ِّ أَجْشًا نَبرَّخَزْدَ شِئْذَنَ ْٛ عَهَ

3

                                                           

3
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1

2

ٌَ صِشَاغٍثِكُمِّ  رَمْعُذُٔأَنَب   ٌَ رُٕعِذُٔ ٍْ  َٔرَصُذُّٔ عَ

ِّ عَجِٛمِ ٍْ  انهَّ ٍَيَ ِّ  آيَ َٓبثِ َٕجًب َٔرَجْغََُٕ ُْزُىْإِرْ  َٔارْكُشُٔا  عِ َْظُشُٔا  فَكَثَّشَكُىْ لَهِٛهًب كُ ٌَ  َٔا ْٛفَ كَب ٍَ عَبلِجَخُكَ ًُفْغِذِٚ انْ

3

(2( يَب انْحَبلَّخُ )1انْحَبلَّخُ )

 ٍَ َٓب انَّزِٚ ُْزُىْإِرَا  آيَُُٕاَٚب أَُّ ٍٍ رَذَاَٚ ْٚ ًّٗ أَجَمٍإِنَٗ  ثِذَ   فَبكْزُجُُِٕ يُغَ

َٛكْزُتْ َُكُىْ  َٔنْ ْٛ ٌْ  كَبرِتٌ َٚؤْةَب َٔنَ  ثِبنْعَذْلِ كَبرِتٌثَ ًَب  َٚكْزُتَأَ ُّكَ ًَ ُّ عَهَّ َٛكْزُتْ  انهَّ ًْهِمِ فَهْ ِّ  َٔنُْٛ ْٛ َّ َٔنَْٛزَّكِ انْحَكُّانَّزِ٘ عَهَ ُّ انهَّ  َٚجْخَظَْٔنَب  سَثَّ

 ُّ ُْ ْٛئًبيِ ٌْ  شَ ٌَ فَئِ ِّ عَ انَّزِ٘ كَب ْٛ ًٓب انْحَكُّهَ ْٔ  عَفِٛ ْٔ نَب  ظَعِٛفًبأَ ٌْ  َٚغْزَؽِٛعُأَ ًِمَّأَ ُٚ  َٕ ُّ ًْهِمْفَهُُْْٛ ِٓذُٔا  ثِبنْعَذْلِ َٔنُِّ ٍِ َٔاعْزَشْ ْٚ ِٓٛذَ ٍْ  شَ يِ

ٌْ  سِجَبنِكُىْ ٍِ َٚكََُٕب نَىْ فَئِ ْٛ ٌِ فَشَجُمٌ سَجُهَ ٍْ  َٔايْشَأَرَب َّ ٌَيِ ْٕ ٍَ  رَشْظَ َٓذَاءِيِ ٌْ  انشُّ ًَب رَعِمَّأَ ُْ ًَب فَزُزَكِّشَ إِحْذَا ُْ  َٚؤْةَب َٔنَ انْؤُخْشَٖ إِحْذَا

َٓذَاءُ ٌْ  رَغْؤَيُٕاب َٔنَ  دُعُٕاإِرَا يَب  انشُّ ْٔ  صَغِٛشًا رَكْزُجُُِٕأَ ِّإِنَٗ  كَجِٛشًاأَ ُْذَ  أَلْغَػُ رَنِكُىْ  أَجَهِ ِّعِ َٕوُ انهَّ َٓبدَحِ َٔأَلْ  إِنَّب  رَشْرَبثُٕاأَنَّب  َٔأَدََْٗ نِهشَّ

ٌْ ٌَ أَ َٓب حَبظِشَحً رِجَبسَحً رَكُٕ ْٛظَ عَ رُذِٚشََُٔ َُكُىْ فَهَ ْٛ ْٛكُىْ ثَ َْبأَنَّب  جَُُبحٌهَ ِٓذُٔا  رَكْزُجُٕ ِٓٛذٌَٔنَب  كَبرِتٌ ُٚعَبسَّب َٔنَ  رَجَبَٚعْزُىْإِرَا  َٔأَشْ ٌْ  شَ  َٔإِ

ُّ  رَفْعَهُٕا َّ َٔارَّمُٕاثِكُىْ   فُغُٕقٌفَئَِّ ًُكُىُ  انهَّ ُّ َُٔٚعَهِّ ُّ  انهَّ ْٙءٍثِكُمِّ  َٔانهَّ 4 عَهِٛىٌ شَ
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ٌَأَوْ   َّ  رَمُٕنُٕ ِْٛىَإِ ًَبعِٛمَ إِثْشَا ْٔ  ُْٕدًا كَبَُٕا َٔانْؤَعْجَبغَ ََٔٚعْمُٕةَ َٔإِعْحَبقَ َٔإِعْ َْزُ لُمْ ََصَبسَٖأَ ُّأَوِ  أَعْهَىُىْ أَأَ   انهَّ

ٍْ ٍْ  أَظْهَىُ َٔيَ َّ َٓبدَحً كَزَىَيِ ٍَ  شَ ُِ يِ ُْذَ ِّعِ ُّب َٔيَ  انهَّ ٌَ ثِغَبفِمٍ انهَّ ًَهُٕ َّب رَعْ 1عَ

َٕدُّيَب  َٚ  ٍَ ٍْ  كَفَشُٔاانَّزِٚ ْْمِيِ ٍََٔنَب  انْكِزَبةِ أَ ًُشْشِكِٛ ٌْ  انْ ْٛكُىْ  َُُٚضَّلَأَ عَهَ

 ٍْ ْٛشٍيِ ٍْ  خَ ُّ سَثِّكُىْيِ ِّ َٚخْزَصُّ َٔانهَّ ًَزِ ٍْ  ثِشَحْ ُّ  َٚشَبءُيَ  انْعَظِٛىِ انْفَعْمِرُٔ  َٔانهَّ

2

3

4
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1

2

34

5

ْٓشُ 6 ٌَشَ َْضِلَانَّزِ٘  سَيَعَب ِّ  أُ ٌُفِٛ  انْمُشْآ

ٍَ  َٔثََُِّبدٍ نِهَُّبطِ ُْذًٖ ُٓذَٖايِ ٌِ نْ ٍْ َٔانْفُشْلَب ًَ ِٓذَ فَ ُْكُىُ  شَ ْٓشَيِ ُّ انشَّ ًْ ٍْ  فَهَْٛصُ ٌَ َٔيَ ْٔ عَهَٗ  يَشِٚعًب كَب ٍْ  فَعِذَّحٌ عَفَشٍأَ  ُٚشِٚذُ  أُخَشَ أََّبوٍيِ

ُّ ًِهُٕا انْعُغْشَثِكُىُ  ُٚشِٚذَُٔنَب  انُْٛغْشَثِكُىُ  انهَّ َّ َٔنِزُكَجِّشُٔا انْعِذَّحَ َٔنِزُكْ ٌَ َْذَاكُىْب يَعَهَٗ  انهَّ َٔنَعَهَّكُىْ رَشْكُشُٔ

78

9

ڱڱڱ
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1

2

3

  ِّ ٍْ أَيْشِ انهَّ ٍَ يِ ًَذُلَبنُٕا أَرَعْجَجِٛ ْْمَ  سَحْ ْٛكُىْ أَ ُّ عَهَ َٔثَشَكَبرُ  ِّ انهَّ

ًِٛذٌ يَّجِٛذٌ ُّ حَ ْٛذِ  إََِّ انْجَ

45

67

ٌَ ٔادِٚبً إِنَّب  ٌَ ََفَمَخً صَغِٛشَحً ٔلا كَجِٛشَحً ٔلا َٚمْؽَعُٕ ُْفِمُٕ ٔلا ُٚ

ٌَ ًَهُٕ ٍَ يب كبَُٕا َٚعْ ُّ أَحْغَ ُٓىُ انهَّ ُٓىْ نَِٛجْضَِٚ كُزِتَ نَ

8

91011
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123

4

َٕ انَّز5ِ٘ َْضَلَ ُْ ْٛكَ أَ ُّ انْكِزَبةَ عَهَ ُْ ًَبدٌ آَٚبدٌ يِ َّ يُحْكَ  أُوُّ ُْ

َٓبدٌ َٔأُخَشُ انْكِزَبةِ ٍَ فَؤَيَّب  يُزَشَبثِ ِٓىْ ٙفِ انَّزِٚ ْٚغٌ لُهُٕثِ ٌَ صَ َّ يَب فََٛزَّجِعُٕ ُّ رَشَبثَ ُْ ِّ َٔاثْزِغَبءَ انْفِزَُْخِ اثْزِغَبءَ يِ ِٔٚهِ ُّ َٚعْهَىُ بَٔيَ  رَؤْ ِٔٚهَ ُّ إِنَّب رَؤْ   انهَّ

ٌَ ٌَ انْعِهْىِ فِٙ َٔانشَّاعِخُٕ ُْذِ بآيََّ َٚمُٕنُٕ ٍْ عِ ِّ كُمٌّ يِ إِنَّب أُٔنُٕ انْؤَنْجَبةِ َٚزَّكَّشُ بَٔيَ  بسَثَُِّ ثِ

6

7ٍْ  بُٚصِٛجََُ لُمْ نَ

ُّ كَزَتَ إِنَّب يَب َٕ انهَّ ُْ َُب  ْٕنَبََ نَ ِّ َٗٔعَهَ بيَ َٕكَّمِ انهَّ َٛزَ ٌَ فَهْ ًُؤْيُُِٕ انْ

8

9

ڱڱپپڱڱڱڱ

ڱڱ

10
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ُٓىْ لِٛمَ َٔإِرَا 1 ْٕ نَ َْضَلَ بيَ إِنَٗ ارَعَبنَ ُّ أَ  انشَّعُٕلِ َٔإِنَٗ انهَّ

ْٚذَ ٍَ سَأَ َُبفِمِٛ ًُ ٌَ انْ ُْكَ صُذُٔدًا َٚصُذُّٔ عَ

2

3

ُْذَ َّيَخً عِ ٍَ سَثِّكَ يُغَ ًُغْشِفِٛ نِهْ

4

567

89

10

1112

َّ َّ  انهَّ

يُغْزَمِٛىٌ صِشَاغٌ ازََْ  فَبعْجُذُُِٔ َٔسَثُّكُىْ ٙسَثِّ
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12

3

ِٓى4ُ ْٛ َٕرَ عَهَ ٌُ اعْزَحْ ْٛؽَب ُْىْ انشَّ َْغَب ِّ رِكْشَ فَؤَ  ئِكَأُٔنَ  انهَّ

ٌِ حِضْةُ ْٛؽَب َّ أَنَب انشَّ ٌِ حِضْةَ إِ ْٛؽَب ٌَ انشَّ ُْىُ انْخَبعِشُٔ

5

 ٍَ ًِٛ ٍَّ انظَّبنِ َٔنَكِ ُٓىْ نَب ُٚكَزِّثََُٕكَ  ٌَ فَئََِّ ُّ نََٛحْضَُُكَ انَّزِ٘ َٚمُٕنُٕ لَذْ ََعْهَىُ إََِّ

ٌَ ِّ َٚجْحَذُٔ ثِآَٚبدِ انهَّ

6

َّ فَزُٔلُُِٕ نِكُىْرَ  ٍَ َٔأَ  انَّبسِ عَزَاةَ نِهْكَبفِشِٚ

7891

2
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َُخِ فَؤَصْحَبةُ ًَ ْٛ ًَ ًََُخِ بةُأَصْحَ يَب انْ ْٛ ًَ  انْ

3

45

 

ٌُ ُٙٚهْمِ نَِٛجْعَمَ يَب ْٛؽَب ٍَ فِٙ فِزَُْخً انشَّ ِٓىْ نِهَّزِٚ  لُهُٕثِ

ُٓىْ َٔانْمَبعَِٛخِ يَشَضٌ َّ ۚ   لُهُٕثُ ٍَ َٔإِ ًِٛ  ثَعِٛذٍ شِمَبقٍ نَفِٙ انظَّبنِ

6

7

8

ْٕ  بخَجَبنً إِنَّب صَادُٔكُىْ فِٛكُىْ يَب اخَشَجُٕ نَ

ْٔظَعُٕ ٌَ َٔفِٛكُىْ انْفِزَُْخَ ىَُٚجْغََُٕكُ خِهَبنَكُىْ أَنَؤَ َّبعُٕ ُٓىْ  عَ ُّ نَ ٍَ عَهِٛىٌ َٔانهَّ ًِٛ ثِبنظَّبنِ
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12

 َْ  ٍْ َٕ انَّزِ٘ زَاأَيَّ ُْذٌ ُْ ُْصُشُكُىْ نَكُىْ جُ َٚ ٌِ ٍْ دُٔ ًَ يِ ٌِ  ٍِانشَّحْ  إِ

ٌَ إِنَّب فِٙ غُشُٔسٍ انْكَبفِشُٔ

3
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الفساد ومحاربة الشفافية ثقافة نشر في والإتصالات المعلومات تقنية مساهمة حول استقصائية دراسة

 

ICTs

ICTs

ICTs

Abstract 

The research aims to identify the effectiveness of information and communication technology 

in spreading a culture of transparency in many governments and societies and its role in 

combating corruption . The research also shows a number of countries that have sought to 

further improve openness and transparency in their business, through information and 
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communication technology (ICTs) as a cost-effective and appropriate way to enhance 

openness and transparency and reduce corruption .  To achieve this, a number of applications 

have been inferred, using e-government technologies in particular, and social media in a 

number of countries for campaigns to enhance the concept of transparency . Among the most 

important results of the research is that information and communication technology (ICTs) 

can, in most cases, successfully affect and develop the cultural awareness of societies towards 

transparency, as well as the prospects for contributing to government transparency in resisting 

corruption . This study was conducted because, until now, not much attention has been paid to 

the question of whether these efforts to support information and communication technology 

(ICTs) have the potential to bring about significant and fundamental social change in attitudes 

towards transparency. This paper highlights the potential impacts of information and ICTs - 

particularly e-government and social media - on cultural attitudes regarding transparency and 

anti-corruption. 

Keywords: Information and Communication Technologies (ICTs), Transparency, Electronic 

government (E-government), Social media, anti-Corruption . 
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www.afghanistanelectiondata.org
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ICT

households

Figure 1: Internet Penetration Rate in some Countries of the 

World. 
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Abstract 

This paper presents an algorithm for tackling nonlinear constrained multi-objective 

optimization problem. In this algorithm, a GUESS method used to transform a multi-objective 

problem into a single-objective one. An active set strategy is used together with a multiplier 

method to transform a single-objective constrained optimization problem into unconstrained 

one. A line-search globalization strategy is added to the algorithm to solve the obtained 

unconstrained problem to ensure global convergence. 

A Matlab implementation of our algorithm was used in solving one case studiesand the result 

are reported. 

Key Words: Multi-objective optimization, GUESS method, Pareto optimal solution, Single 

objective optimization problem, Line-search, Active-set.  

 
 
1 Introduction 
 
Nonlinear constrained multi-objective optimization problem (NCMOP) means multiple 

criteria decision making involving nonlinear functions of decision variables. In these 

problems, the best possible compromise, that is, Pareto optimal solution, is to be found from 

an (infinite) number of alternatives represented by decision variables restricted by constraint 

functions. Thus, enumerating the solutions is impossible. Solving NCMOP usually requires 

the participation of a human decision maker (DM) who is supposed to have insight into the 

mailto:eaharibash@elmergib.edu.ly
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problem and who can express preference relations between alternative solutions or objective 

functions or some other type of preference information. 

There are large variety of methods for accomplishing NCMOP, non of them can be 

said to be generally superior to all of the others. Wang and zhou [19] classi_ed these 

methods into four classes according to the participation of the DM in the solution process. If 

the DM is not involved, we use methods where no articulation of preference of preference 

information before the solution process. The most extensive class is interactive methods, 

where the DM speci_es preference information progressively during the solution process. 

The class of interactive method is the most developed one. The interest devoted to this class 

can be explained by the fact that assuming the DM has enough time and capabilities for co-

operation, interactive methods can be presumed to produce the most satisfactory results. 

Several methods of interactive techniques for multiple criteria decision making have been 

developed so far (see, [2], [7], [16]). 

In this paper, we present one of the simple interactive methods for solving a NMOP called the 

GUESS method which is used to convert a multi-objective optimization problem (MOP) to a 

single-objective optimization problem (SOP). This method is an interactive solution method 

designed to be used with continuous multiple criteria decision problems. It is based on a class 

of solution methods called reference point methods where by the decision maker generates a 

sequence of solutions based on a sequence of guesses or aspiration vectors (see, [16]). The 

method has been compared to several other interactive methods in (see, [1], [6], [8]) and it has 

performed surprisingly well. The reasons may be its simplicity and flexibility, does not set 

any specific assumptions on the preference structure of the DM. The DM can change her or 

his mind since no consistency is required. One can say that decision makers seem to prefer 

solution methods where they can feel that they are in control. 

In this work, we convert the single-objective constrained problem to an unconstrained 

problem using an active set strategy in [9] combined with the multiplier method. The general 

idea behind the active-set strategy is to identify at every iteration, the active inequality 

constraints and treat them as equalities. This allows the use of the well-developed techniques 
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for solving the equality constrained optimization problems. Many authors have proposed 

active-set algorithms for solving a general nonlinear programming problems (see, [11], [12], 

[13], [14]). The main idea of the multiplier methods is to replace the equality constrained 

optimization problem with a sequence of unconstrained optimization problem and at the same 

time the penalty parameter needs not to go to infinity (see, [4], [17]). 

The line-search strategy used for solving the single-objective constrained and unconstrained 

optimization problems and multi-objective problems has proved to be very successful both 

theoretically and practically (see, [13], [14]). 

Here, we introduce some notations for subscripted functions denote function values at 

particular points; for example,         ,           ,            ,      

          , and so on. The matrix    denotes the Hessian of the objective function at the 

point (  ) or an approximation to it. Finally, all norms are   -norms. 

The paper is organized as follows. In section 2, mathematical formulation for nonlinear multi-

objective optimization problem is described. Section 3, we describe Guess method. In Section 

3, we introduce how to solve a single optimization problem with equality and inequality 

constraints by using an active-set line-search algorithm. Section 4 contains a Matlab 

implementation of our algorithm. Finally, Section 5 contains concluding remarks.  

2 Mathematical Formulation for Nonlinear Constrained Multi-Objective 

Optimization Problem 

The general NCMOP is usually written in the form  

 

1 2[ ( ), ( ),..., ( )]

subject to ( ) = 0,

( ) 0.

T

pminimize f x f x f x

h x

g x 

 (1) 

We assume that : n

if    ( =1,2,..., ; 2)i p p  , : n meh   , and : n mig    are 

twice continuously differentiable functions. Let 1 2= ( , ,..., )T

py y y y  be the vector of 

objective functions, i.e., = ( )i iy f x  for all =1,...,i p  are objective function values. 

To facilitate the presentation, a brief overview of some of the multi-objective optimization 
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terminology in the form of definitions is given below. 

Definition 1 ([Pareto Optimal Solution)  

A feasible decision vector x   is called Pareto optimal solution or efficient solution for a 

NCMOP (1) if there does not exist another feasible decision vector x  such that   

    • ( ) ( )i if x f x   for all =1,2,...,i p  .  

    • ( ) < ( )i if x f x   for at least one index i .  

An objective vector y   is non-dominated solution if the decision vector corresponding to it is 

a Pareto optimal solution.[16] 

Definition 2 (Pareto front) 

The set of all non-dominated solutions constitutes the Pareto-optimal set (Pareto front).[16] 

Definition 3 (Compromise Solution)  

 A compromise solution of the NCMOP (1) is the feasible solution which is preferred by the 

DM over all other feasible solutions, taking into consideration all criteria contained in the 

multi-objective functions.[16]  

Definition 4 (Ideal objective vector and nadir objective vector)  

 In the Pareto front, an ideal objective vector py å  gives lower bounds for the objective 

functions, and it is obtained by minimizing each objective function individually subject to the 

constraints, that is, by solving  

( )

subject to ( ) = 0,

( ) 0,

iminimize f x

h x

g x 

 (2) 

 for =1,2,...,i p . 

 A nadir objective vector nad py   giving upper bounds of objective functions values in the 

Pareto front is usually difficult to calculate, and, thus, its values are usually only 

approximated by using pay-off tables as follows: Row i of the payoff table displays the 

values of all the objective functions calculated at the point where if obtained its minimal 
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value. The maximal element of the column i is called nad

iy .[16] 

3  GUESS method  

 The GUESS method is a simple interactive method related to the reference point method. The 

method is also sometimes called a naive method and it is presented in [Buchanan (1997) [5]]. 

It is assumed that the ideal and the nadir points are available. The DM specifies a reference 

point (or a guess) hy  below the nadir point and then the minimum weighted deviation from 

the nadir point is maximized. Later the DM specifies a new reference point and the iteration 

continues until the decision makers is satisfied with the solution produced. The DM can also 

reduce the feasible region by specifying upper and lower bounds at each iteration. Heavy 

reliance on the availability of the nadir point is the weakness of the GUESS method since the 

nadir point is not easy to determine and it is usually only an approximation. The scalarized 

problem to be solved is  

=1,...,

( )
[ ],min

subject to ( ) = 0,

( ) 0.

nad

i i

nad h
i P

i i

y f x
maximize

y y

h x

g x







 (3) 

Master steps of the GUESS method are presented in the following algorithm  

Algorithm 1  ( GUESS algorithm ) 

Step 1. 

a) Compute 
iy å  by using Algorithm (2) below to solve problem (2) 

    for all =1,...,i p . 

b) Compute the nadir objective vector nady . 

Step 2. We present y å  and nady  to the DM. Set =1h . 

Step 3. Ask the DM to specify upper or lower bounds to the objective  

             functions if (s)he so desires. Update the problem, if necessary. 

Step 4. The DM asked to select a reference point h

iy for all =1,...,i p such  that 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

 

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

                

            h nad

i i iy y y å . 

Step 5. Compute hx  by using Algorithm (2) below to solve problems (3). 

Step 6. Compute the objective vector 1= ( ( ),..., ( ))h h h

py f x f x . 

Step 7. If the DM agree on the objective vector hy , then stop. 

             Else, set = 1h h   and go to Step 3.  

Continuously until the DM is satisfied from the Pareto-optimal set generated. 

In Step 3 we added constraints to problem (3). Thus the scalarized problem(3) becomes 

 

 

=1,...,

( )
[ ],min

subject to ( )   = 1,2,..., ,

( ) = 0,

( ) 0,

nad

i i

nad h
i P

i i

i i

y f x
maximize

y y

f x for all i p

h x

g x











 (4)

 

 where i  is upper bounds to the objective functions and it is computed by solving  

 

( )

subject to ( ) = 0,

( ) 0,

imaximize f x

h x

g x 

 (5) 

 for all =1,...,i p . 

The flowchart of the GUESS algorithm 1 as shown in Figure 1.  

Using the above algorithm, the constrained multi-objective optimization problem (1) is 

converted to a constrained single-objective problem (4).  

4  Solving Single-Objective Problem 

The equality and inequality single-objective constrained problem (4) is converted into an 

unconstrained problem using an active set strategy together with the multiplier method.  

4.1  Active set strategy 

 The main idea of the active set strategy is to create the active inequality constraints and 

convert them to equalities at every iteration. Then, by using well developed methods, the 

equality constrained problem is solved (see, [11], [12], [13], [14]). The main idea in the 
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penalty method used for solving the equality constrained optimization problem is to replace 

the problem. The main idea of the multiplier methods is to replace the equality constrained 

optimization problem with a sequence of unconstrained optimization problem and at the same 

time the penalty parameter needs not to go to infinity (see, [4], [17]). 

The constrained single-objective optimization problem (4) can be formulated as follows:  

 

( )

subject to ( ) = 0,

( ) 0,

minimize F x

h x

g x 

 (6) 

 where =1,...,

( )
( ) = [ ]min

nad

i i
i P nad h

i i

y f x
F x

y y




 and ( ) = [ ( ) , ( )]i ig x f x g x . 

   The functions ( ) : nf x   , ( ) : n meh x   , and 1( ) : n mig x    are twice 

continuously differentiable. 

Following the active set strategy in [9], we define a 0-1 diagonal indicator matrix 

1 1( ) mi miU x    , whose diagonal entries are  

 
1 ( ) 0,

( ) =
0 ( ) < 0,

i

i

i

if g x
u x

if g x





 (7) 

    Using the above matrix, we transform Problem (6) to the following equality constrained 

optimization problem  

 

( )

subject to ( ) = 0,

1
( ) ( ) ( ) = 0.

2

T

minimize F x

h x

g x U x g x

 (8) 

 The above problem can be rewritten as:  

 

( )

subject to ( ) = 0,

minimize F x

C x  (9) 

where 1( ) meC x   such that 
1

( ) = [ ( ), ( ) ( ) ( )]
2

TC x h x g x U x g x . 
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The Lagrangian function associated with the above problem is the function  

 ( , ) = ( ) ( ),TL x F x C x   (10) 

 where 1me   is the Lagrangian multiplier vector associated with the equality constraint 

( )C x . 

Using an augmented Lagrangian method, we transform the equality constrained optimization 

problem (9) to the following unconstrained optimization problem  

 

2

2( , ; ) = ( , ) ( ) ,
2

subject to ,n

r
minimize x r L x C x

x

  



P P
 (11) 

 where r  is a parameter usually called the penalty parameter. 

In the following section, we present a detailed description of the main steps of our line-search 

algorithm for solving multi-objective problem formulated as unconstrained optimization 

problem (11).  

4.2  Active set line-search algorithm outline 

 In this section, we present the description of the active set line-search algorithm which is 

used to solve the single-objective problem (11). Then we present the main algorithm that is 

used to solve the multi-objective optimization problem.  

4.2.1  Computing a search direction kd  

 At the point kx , we used a quasi-Newton method to find the search direction kd  which is 

minimizes the quadratic model  

 21
( ) = ,

2 2

T T Tk
k k x k k k k

r
m d L L d d B d C C d   P P  (12) 

 where kB  is the Hessian matrix of the Lagrangian function (10) or an approximation to it. If 

( )T

k k k kB r C C    is a positive definite matrix, then k kx d  uniquely minimizes the 

quadratic form (11) where kd  satisfies  

 ( ) = ( ).T

k k k k x k k k kB r C C d L r C C        (13) 
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Since we always require, for all k, the quasi-Newton direction kd  be a descent direction, i.e  

 ( , ; ) < 0,T

x k k k kx r d   (14) 

 then the matrix ( )T

k k k kB r C C    must be positive definite (see, [10]). To check the matrix 

( )T

k k k kB r C C    is positive definite, we use Tarazaga , s condition (see, [18]). 

This condition says that, if  

 
1

2( ) ( 1) > 0,T T

k k k k k k k k Ftrace B r C C n B r C C       P P  

then T

k k k kB r C C    is positive definite. Otherwise, we update the diagonal of the matrix 

( )T

k k k kB r C C    by adding a positive large number   to the diagonal and compute the 

search direction kd  by solving  

 ( ) = ( ).T

k k k k k x k k k kB r C C I d L r C C         (15) 

 4.2.2  Computing a step length k  

Once the descent direction kd  is determined we compute a step length k  along the descent 

direction and set 1 =k k k kx x d  . We used the backtracking line-search to find the step 

length k , where k  satisfies the sufficient decrease condition  

 ( , ; ) ( , ; ) ( , ; ) ,T

k k k k k k k k k k k k kx d r x r x r d          (16) 

 where (0,1)   is a fixed constant. This process is summarized in the following algorithm.  

Algorithm 2  (Backtracking Line-Search Algorithm) 

Step 0. (Initialization) 

             Given (0,1)  , (0,1) , and set =1k . 

Step 1. While ( , ; ) > ( , ; ) ( , ; )T

k k k k k k k k k k k k kx d r x r x r d         , 

             set =k k  . 

             End while. 

Step 2. Set 1 =k k k kx x d  .  
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4.2.3  Updating 1k   and kr  

 Once 1kx   is computed, we update the Lagrange multiplier k . To estimate the Lagrangian 

multiplier vector 1k   we solve  

 2

1 1 1    .me k kminimize f C


  
 P P  

After updating the Lagrangian multiplier, the penalty parameter is updated. To update kr , we 

use the scheme that was proposed by Bertsekas (1995) [3]. The adjustment scheme is to 

increase kr  by multiplication with a factor >1  only if the constraint violation as measured 

by 1kC P P is not decreased by a factor <1  over the previous minimization; i.e.,  

 1 1

1

( ) > ( ) ,
=

( ) ( ) ,

k

k k k

k

k k

r if C x C x
r

r if C x C x

 



 








P P P P

P P P P
 (17) 

 

Finally, the algorithm is terminated when 1x k k kL C C    P P P P , or 2kd P P , for some 

1 > 0  and 2 > 0 . 

4.2.4   Active set line-search algorithm 

The main steps of our active-set line-search algorithm are explained in detail as follows:  

Algorithm 3  ( Active-Set Line-Search Algorithm) 

Step 0. (Initialization) 

             Given 
0

nx  . Compute 0U  and 0 . Choose 0 < <1 , 0 < <1 , > 0 , 

             > 0 , 1 > 0 , and 2 > 0 . Set 0 =1r  and = 0k . 

Step 1. If 1x k k kL C C    P P P P . Then terminate the algorithm. 

Step 2. Compute the search direction kd  by solving (13). 

Step 3. If 1( , ; ) <T

x k k k kx r d   , then go to Step 5. 

            Else, set 3=10k . 

          While 
1

2
1( ) ( 1)T T

k k k k k k k k k k Ftrace B r C C I n B r C C I            P P . 
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           Set = 2k k  . 

           End while. 

            End if. 

Step 4. Compute the search direction kd  by solving (15). 

Step 5. If 2kd P P . Then terminate the algorithm. 

Step 6. Compute the step length k  as follows  

        a) Set =1k .  

            While ( , ; ) > ( , ; ) ( , ; )T

k k k k k k k k k k k k kx d r x r x r d         . 

             Set =k k  . 

             End while. 

       b) Set 1 =k k k kx x d  .  

Step 7. Compute 1kU  . 

Step 8. Compute the Lagrangian multiplier 1k   by solving  

                

2

1 1 1    .me n k kminimize f C


  
 P P  

Step 9. To update the penalty parameter kr . 

             If 1( ) > ( )k kC x C xP P P P, 

             then set 1 =k kr r . 

             Else, set 1 =k kr r . 

             End if. 

Step 10. Set = 1k k   and go to Step 1.  

The flowchart of the active-set line-search algorithm 3 as shown in Figure 2.    

The main steps of our approach for solving Problem (1) are explained in detail as follows:  

 

Algorithm 4 (Main Algorithm)  

Step1. (Transform the multi-objective problem into a single-objective problem) 
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          Run Algorithm (1). 

Step2. (Construct the payoff table) 

Step3. (Solve the scalarized problem) 

Run algorithm (3) to solve problem (4).  

Continuously until the DM is satisfied from the Pareto-optimal set generated. 

5  Numerical Implementation 

     In this section, we introduce a multi-objective test problem and we convert this problem to 

a single objective optimization problem by using GUESS algorithm (1). Then we solve the 

single objective optimization problem by active set line-search algorithm (3). Our approach 

used in this study was developed and implemented using MATLAB 7.9 environment with 

machine epsilon about 1610 .  

5.1  Implementation details 

 For implementing the proposed approach, the parameters have been selected as follows: 

= 0.1, = 0.5, = 2, = 0.25    . Successful termination with respect to our line-search 

algorithm means that the termination condition of the algorithm is met with 8

1 =10  . On the 

other hand, unsuccessful termination means that the number of iterations is greater than 500, 

the number of function evaluations is greater than 800.  

5.2  Multi-objective test problem 

 This test problem is an optimal control of continuous Casting by Multi-objective 

Optimization, presented in [Hwang and Masud, (1979) [15]]. It describes the pollution 

problems of an artificial river basin. The problem involves a cannery, two cities and a park. 

Industrial pollution originates from the cannery and the cities are sources of municipal waste. 

The water quality is measured by dissolved oxygen (DO) concentration. Both the cannery and 

the two cities reduce currently the waste content by 30 the percent. New treatment facilities 

are planned. Their costs will reduce the investment return from the cannery and increase the 

tax rate in the cities. Thus, we have conflicting objectives. 

The problem consists of six differentiable objective functions and one nonlinear constraint 
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function. The three decision variables are the treatment levels of waste discharge at the 

cannery and in the two cities. The meanings of the objectives are the following. The first three 

objectives describe the dissolved oxygen (DO) concentration at three different places(in the 

cities and in the cannery) the fourth objective represents the percent the percent return on 

investment at the cannery. the addition to the tax rate in the cities is modelled as the fifth and 

the sixth. The nonlinear constraint restricts the DO level at the end of the river. 

The problem formulation is 

               14.75 2.27( 0.3),x    

                        1 2 1 22 0.524( 0.3) 2.79( 0.3) 0.882( 0.3) 2.65( 0.3),x x y y             

                        1 2 1 25.1 0.177( 0.3) 0.978( 0.3) 0.216( 0.3) 0.768( 0.3),x x y y          

               17.5 0.012(59 59),    

 

               20.0018(532 532),          

                30.0025(450 450),    

Subject to  1 2 32.5 0.0332( 0.3) 0.0186( 0.3) 3.34( 0.3)x x x      10.0204( 0.3)y   

                       2 30.778( 0.3) 2.62( 0.3) 0,y y      

                                      0.3 1 , =1,2,3,ix i   

where 
2

0.39
=

1.39
i

i

y
x

 , 
2

1
=

1.09
i

ix



 and =1,2,3i .                                               (18) 

Notice that the first four objective functions are originally to be maximized. 

To find the solution of the above nonlinear multi-objective optimization problem. 

First, Compute the ideal objective vector
iy  by solving the following single objective 

constrained optimization problem using an active set line-search algorithm 3 
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1 2 3

1 2 3

( ) = 1,2,3

subject to 2.5 0.0332( 0.3) 0.0186( 0.3) 3.34( 0.3)

0.0204( 0.3) 0.778( 0.3) 2.62( 0.3) 0,

0.3 1 , = 1,2,3,

i

i

minimize f x i

x x x

y y y

x i

     

      

 

 (19) 

 and compute the nadir objective vector nady  which is approximated from the payoff table. 

Set =1h . 

The values of 
iy   and nady  are given in the following Table 

  
iy 

   -6.3407   -6.7922   -6.3240   -7.5002   -0.0004   11.657  

 
nady    -4.7486   -2.3083   -5.1940   -0.21699   9.6824   11.767  

  

Second, Compute i  by solving the following single-objective constrained optimization 

problem using an active set line-search algorithm 3.  

 
1 2 3

1 2 3

( ) = 1,2,3

subject to 2.5 0.0332( 0.3) 0.0186( 0.3) 3.34( 0.3)

0.0204( 0.3) 0.778( 0.3) 2.62( 0.3) 0,

0.3 1 , = 1,2,3,

i

i

maximize f x i

x x x

y y y

x i

     

      

 

 (20) 

 The values of i  is given in the following Table 

  i    -4.7486   5.7150   -5.1000   7.5004   0.00005   11.530  

 

Third, the DM asked to select a reference point h

iy  for all =1,...,6i  between the ideal and 

the nadir objective vectors. Assume that DM select h P

iy R . 

The value of  ȳ
h
  given in the following Table 

ȳ
h
 

i 
  -5.2251 -4.8321  -5.6413  -5.6624  7.5164  11.6000  
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Fourth, Compute x
h
 by solving the following single-objective constrained optimization 

                       
=1,...,

( )
[ ],min

nad

i i

nad h
i P

i i

y f x

y y




 

                           ( )   =1,2,..., ,i if x for all i p                                                 (21) 

                                1 2 32.5 0.0332( 0.3) 0.0186( 0.3) 3.34( 0.3)x x x     

10.0204( 0.3)y                                   2 30.778( 0.3) 2.62( 0.3) 0,y y      

                                          0.3 1 , =1,2,3,ix i                    

where 
2

0.39
=

1.39
i

i

y
x

 , 
2

1
=

1.09
i

ix



 and =1,2,3i .                                                  

The numerical results are summarized in the following Table. 

 

 

6  Concluding Remarks 

The proposed algorithm in this paper was presented to solve nonlinear constrained multi-

objective optimization problem. The presented algorithm considered as globally search 

technique to get a pareto-optimal solution. however, we need to select one  operating point, 

which will satisfy the different goals to some extent. Such a solution is called best 

compromise solution. Consequently, GUESS method can incorporate the DM preference in the 

optimization process to identify such compromise solution. Also, the method simple to use, 

does not set any specific assumptions on the preference structure of the DM. The DM can 

change her or his mind since no consistency is required. One can say that decision makers 

seem to prefer solution methods where they can feel that they are in control. A numerical 

example is represented to clarify the proposed algorithm. 
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Figure 1: The flowchart of the GUESS algorithm 
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Figure 2: The flowchart of the active-set line-search algorithm 
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 :

                                                           
تذمٛك: يكتت تذمٛك انتزاث فٙ يؤطظخ ،ْـ(817: ديجذ انذٍٚ أثٕ ؿبْز يذًذ ثٍ ٚعمٕة انفٛزٔسآثبدٖ ) ،(انمبيٕص انًذٛؾ1)

 -ْـ  1426، 8،ؽنجُبٌ –انُبشز: يؤطظخ انزطبنخ نهـجبعخ ٔانُشز ٔانتٕسٚع، ثٛزٔد ، ثئشزاف: يذًذ َعٛى انعزلظُٕطٙ، انزطبنخ
 .1171: 1،دو 2005

ّ٘ انـبنجٙ انًهمت ثبنًؤٚذ ثبنهَّّ  ،انـزاس لأطزار انجلاغخ ٔعهٕو دمبئك الإعجبس(2) ٚذٛٗ ثٍ دًشح ثٍ عهٙ ثٍ إثزاْٛى، انذظُٛٙ انعهٕ
 .91: 3د،ْـ 1423، 1،ؽثٛزٔد –انًكتجخ انعظزٚخ ،ْـ(745: د)
ْٕرح ثٍ يٕطٗ ثٍ انؼذبن، انتزيذ٘، أثٕ عٛظٗ ) ،(طٍُ انتزيذ3٘) أدًذ يذًذ  تذمٛك ٔتعهٛك:،ْـ(279: ديذًذ ثٍ عٛظٗ ثٍ طَ

شزكخ يكتجخ  ،(5، 4ٔإثزاْٛى عـٕح عٕع انًذرص فٙ الأسْز انشزٚف )جـ ،(3ٔيذًذ فؤاد عجذ انجبلٙ )جـ ،(2، 1شبكز )جـ 
 .2191. رلى انذذٚج:483: 4،دو 1975 -ْـ  1395، 2،ؽيظز –نذهجٙ ٔيـجعخ يظـفٗ انجبثٙ ا
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138

49

                                                           
: ،تذمٛكْـ(837: داثٍ دجخ انذًٕ٘، تمٙ انذٍٚ أثٕ ثكز ثٍ عهٙ ثٍ عجذ الله انذًٕ٘ الأسرار٘ ) ،(خشاَخ الأدة ٔغبٚخ الأرة4)

 .215: 1،دو2004انـجعخ الأخٛزح  ،ثٛزٔد-ثٛزٔد، دار انجذبر-دار ٔيكتجخ انٓلال ،عظبو شمٕٛ
 .215: 1،د(خشاَخ الأدة ٔغبٚخ الأرة5)
 .91: 3، د(انـزاس6)
 .128 -127: 1دانـزاس(7)
 .215: 1،د(خشاَخ الأدة ٔغبٚخ الأرة8)
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عجذ انعظٛى ثٍ انٕادذ ثٍ ظبفز اثٍ أثٙ الإطجع انعذٔاَٙ، انجغذاد٘  ،(تذزٚز انتذجٛز فٙ طُبعخ انشعز ٔانُخز ٔثٛبٌ إعجبس انمزآ9ٌ)

انًجهض الأعهٗ نهشئٌٕ الإطلايٛخ  -انجًٕٓرٚخ انعزثٛخ انًتذذح  ،تمذٚى ٔتذمٛك: انذكتٕر دفُٙ يذًذ شزف،ْـ(654: دحى انًظز٘ )
 .570:نجُخ إدٛبء انتزاث الإطلايٙ -
 .217: 1،د(خشاَخ الأدة ٔغبٚخ الأرة10)
يذًذ انـبْز ثٍ يذًذ ثٍ يذًذ  ،«انًجٛذتذزٚز انًعُٗ انظذٚذ ٔتُٕٚز انعمم انجذٚذ يٍ تفظٛز انكتبة »انتذزٚز ٔانتُٕٚز (11)

 .207: 3،دْـ 1984: ،تَٕض –انذار انتَٕظٛخ نهُشز  ،ْـ(1393:  دانـبْز ثٍ عبشٕر انتَٕظٙ )
 .73و: 1996، 2دٕٚاٌ عًزٔ ثٍ كهخٕو، جًعّ ٔدممّ: د. أيٛم ثذٚع ٚعمٕة، دار انكتبة انعزثٙ،ؽ(12)
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60





3

                                                           
 .208: 3،دانتذزٚز ٔانتُٕٚز (13)
طٕرٚخ  -دًض  -دار الإرشبد نهشئٌٕ انجبيعٛخ  ،ْـ(1403: ديذٛٙ انذٍٚ ثٍ أدًذ يظـفٙ درٔٚش ) ،ٔثٛبَّ (إعزاة انمزآ14ٌ)

 .354: 2، دْـ 1415،  4،ؽثٛزٔد( -ديشك  -ثٛزٔد( ، ) دار اثٍ كخٛز  -ديشك  -، )دار انًٛبيخ 
  .91: 3، د(انـزاس15)
 .514: 2د ،(إعزاة انمزآٌ ٔثٛب16َّ)
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21



26



5





34

                                                           
دار انكتبة  ،ْـ(885: دإثزاْٛى ثٍ عًز ثٍ دظٍ انزثبؽ ثٍ عهٙ ثٍ أثٙ ثكز انجمبعٙ )، اٜٚبد ٔانظٕر َظى انذرر فٙ تُبطت(17)

 .379: 8، دالإطلايٙ، انمبْزح
 .111: 10،دانتذزٚز ٔانتُٕٚز (18)
ديشك،  -انـٛت دار اثٍ كخٛز، دار انكهى ، ْـ(1250: ديذًذ ثٍ عهٙ ثٍ يذًذ ثٍ عجذ الله انشٕكبَٙ انًُٛٙ )، فتخ انمذٚز(19)

 .407: 2، دْـ 1414 - 1، ؽثٛزٔد
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2

8

24



                                                           
 .178: 10،دانتذزٚز ٔانتُٕٚز (20)
 .180: 25،دانتذزٚز ٔانتُٕٚز (21)
 .6: 5،دفتخ انمذٚز(22)
 .496: 5،دفتخ انمذٚز(23)
 .234: 30،دانتذزٚز ٔانتُٕٚز (24)
 .73دٕٚاٌ عًزٔ ثٍ كهخٕو: (25)
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29





4849







4749

                                                           
 . 589 -588: 5د ،(إعزاة انمزآٌ ٔثٛب26َّ)
 .91: 3، د(انـزاس27)
 .135: 9د ،(إعزاة انمزآٌ ٔثٛب28َّ)
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16





56





                                                           
، 1،ؽدار انمهى، ديشك، انذار انشبيٛخ، ثٛزٔد ،ْـ(1425: دعجذ انزدًٍ ثٍ دظٍ دَجََّكَخ انًٛذاَٙ انذيشمٙ )، انجلاغخ انعزثٛخ(29)

 .235: 1،دو 1996 -ْـ  1416
 .663: 4،دفتخ انمذٚز(30)
 .111-110: 5د ،(إعزاة انمزآٌ ٔثٛب31َّ)
 .437: 9د ،(إعزاة انمزآٌ ٔثٛب32َّ)
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5



                                                           
 .311: 27،دانتذزٚز ٔانتُٕٚز (33)
 .73: دٕٚاٌ عًزٔ ثٍ كهخٕو(34)
 .218: 19، دَظى انذرر فٙ تُبطت اٜٚبد ٔانظٕر(35)
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40



18

18

64

144

                                                           
 .613: 10د ،(إعزاة انمزآٌ ٔثٛب36َّ)

 .275: 17،د انتذزٚز ٔانتُٕٚز (37)
 .281: 29د،انتذزٚز ٔانتُٕٚز (38)
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64

33

2

                                                           
 .294: 21د،انتذزٚز ٔانتُٕٚز (39)
 .27 :2د،انتذزٚز ٔانتُٕٚز (40)
 .56و:1994ْـ، 1،1414شزح: أشزف أدًذ عذرح، دار انكتبة انعزثٙ ثٛزٔد، ؽ ،دٕٚاٌ عجٛذ ثٍ الأثزص(41)
 .196 :7د،انتذزٚز ٔانتُٕٚز (42)
  .91: 3، د(انـزاس43)
 .92-91: 3، د(انـزاس44)



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

91العدد   

 

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

                                 

 

87







11

                                                           
 .92: 3، د(انـزاس45)
 .357: 9،  دتُبطت اٜٚبد ٔانظٕرَظى انذرر فٙ (46)
 .589 -588: 2،دفتخ انمذٚز(47)
 .92: 3، د(انـزاس48)
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5

5



79



 



                                                           
 .536: 5د ،(إعزاة انمزآٌ ٔثٛب49َّ)
 . 228 -227: 6د ،(إعزاة انمزآٌ ٔثٛب50َّ)
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13

                                                           
 .473: 3،دفتخ انمذٚز(51)
 .396: 12،  دَظى انذرر فٙ تُبطت اٜٚبد ٔانظٕر(52)
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9899



2021



19

                                                           
 .289: 6د ،(إعزاة انمزآٌ ٔثٛب53َّ)
 .593: 2،دفتخ انمذٚز(54)
 .187: 3،دفتخ انمذٚز(55)
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3639

                                                           
 .417: 6د ،(إعزاة انمزآٌ ٔثٛب56َّ)
 .480: 2، دانجلاغخ انعزثٛخ(57)
: 1302، 1،ؽلظـُـُٛٛخ –يـجعخ انجٕائت  ،ْـ(337: دلذايخ ثٍ جعفز ثٍ لذايخ ثٍ سٚبد انجغذاد٘، أثٕ انفزد ) ،َمذ انشعز(58)

57. 
دار  ،ْـ(296: دعجذ الله ثٍ يذًذ انًعتش ثبلله اثٍ انًتٕكم اثٍ انًعتظى اثٍ انزشٛذ انعجبطٙ )أثٕ انعجبص،  ،انجذٚع فٙ انجذٚع(59)

 .44:و1990 -ْـ 1410 ،1،ؽانجٛم
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83



                                                           
 .421: 12،  دَظى انذرر فٙ تُبطت اٜٚبد ٔانظٕر(60)
 .438: 2، دانجلاغخ انعزثٛخ(61)
 .267، دار انًعبرف، انًجهذ انخبنج :4عشاو،ؽدٕٚاٌ أثٙ تًبو ثشزح انخـٛت انتجزٚش٘، تذمٛك يذًذ عجذِ (62)
 .84: 8د ،(إعزاة انمزآٌ ٔثٛب63َّ)
 .527: 8د َفظّ(64)
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  50

36

32



9





15

                                                           
دار انكتبة  ،ْـ(538: دأثٕ انمبطى يذًٕد ثٍ عًزٔ ثٍ أدًذ، انشيخشز٘ جبر الله ) ،انكشبف عٍ دمبئك غٕايغ انتُشٚم(65)

 .182: 4،دـْ 1407 - 3،ؽثٛزٔد –انعزثٙ 
 .113: 10د ،ٔثٛبَّ(إعزاة انمزآٌ 66)
يذًذ ثٍ إطًبعٛم  ،طذٛخ انجخبر٘ ،انجبيع انًظُذ انظذٛخ انًختظز يٍ أيٕر رطٕل الله طهٗ الله عهّٛ ٔطهى ٔطُُّ ٔأٚبيّ (67)

دار ؿٕق انُجبح )يظٕرح عٍ انظهـبَٛخ ثئػبفخ تزلٛى يذًذ  ،انًذمك: يذًذ سْٛز ثٍ َبطز انُبطز ،أثٕ عجذالله انجخبر٘ انجعفٙ
 .6569 رلى انذذٚج: .117: 8،دْـ1422، 1،ؽانجبلٙ(فؤاد عجذ 

يظهى ثٍ انذجبد أثٕ  ،انًظُذ انظذٛخ انًختظز ثُمم انعذل عٍ انعذل إنٗ رطٕل الله طهٗ الله عهّٛ ٔطهى جشء يٍ دذٚج، (68)
. رلى 203: 1،دثٛزٔد –دار إدٛبء انتزاث انعزثٙ  ،انًذمك: يذًذ فؤاد عجذ انجبلٙ،ْـ(261: دانذظٍ انمشٛز٘ انُٛظبثٕر٘ )

 .223انذذٚج:
: تذمٛكْـ(1270: دشٓبة انذٍٚ يذًٕد ثٍ عجذ الله انذظُٛٙ الأنٕطٙ ) ،رٔح انًعبَٙ فٙ تفظٛز انمزآٌ انعظٛى ٔانظجع انًخبَٙ (69)

 .318: 14، دْـ 1415، 1،ؽثٛزٔد –دار انكتت انعهًٛخ  ،عهٙ عجذ انجبر٘ عـٛخ
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47



8687



14



28

                                                           
 .221: 17،دانتذزٚز ٔانتُٕٚز (70)
 .236: 22،د  َفظّ(71)
 .225: 21،د  َفظّ(72)
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37

-  

-  

-  

-  

-  

-  

-  

-  

                                                           
 .56: 26،د  َفظّ(73)
 .441: 5د ،(إعزاة انمزآٌ ٔثٛب74َّ)
 .237: 3و، د1986، 1شزح دٕٚاٌ انًتُجٙ، ٔػعّ عجذ انزدًٍ انجزلٕلٙ، دار انكتبة انعزثٙ ثٛزٔد،ؽ(75)
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-  

-  

-  

-  

-  

 

11403

41415

2

296114101990

31425

114161996

4

654

5

1393

1984

6
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11422

7

837

2004

84

9

1،14141994

102

1996

11

1270

12

27912

345

213951975

131

1986

14

7451

1423

151250

11414

16

817
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814262005

17

53831407

18

261

19

885

20337

11302
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1
 .979، ص9119، 9انقشيزٖ ، انزسانح ، انًقطى ، انقاْزج ، ط - 

2
 ، ص س.9969، 9الأَدهٕ انًصزيح ، انقاْزج ، طاتٍ عطاءالله انسكُذرٖ ٔذصٕفّ ، يكرثح أتٕ انٕفا انرفراساَٗ ،  - 
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-  

-  

-  

-  

-  

9 

 

9 

9 

9  
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3  

4 

 

                                                           
1
 .511، ص9، يكرثح انثقافح انذيُيح  انقاْزج ، ط 9، يح إ ياو زُفٗ ، الآراء انكلاييح ٔانصٕفيح عُذ انقشيزٖ- 

2
 .934صانزسانح ، انقشيزٖ ،  - 

 . 51سٕرج انذارياخ : آيح  - 3

 .8سٕرج انًشيم: - 4
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9  

9  

3  

4  

5  

6  

7  

8  

9  

91 

 

                                                           
 . اللهأخزخّ انًسهى في صسيسّ في كراب الإيًاٌ تاب تذء انٕزٗ إنٗ رسٕل  - 1

 .998، ص 9صسير انًسهى تشزذ الإياو انُٕٖٔ ج - 2
3
 . 944خٕدج يسًذ انًٓذٖ ، انرصٕف رٔذ الإسلاو  انًٕسٕعح انكايهح ، يطثعح أطهس ، انقاْزج ، ص - 
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صلى الله عليه وسلم

                                                           
1
 .969، ص 9193،  5عثذ انقادر عيسٗ ، زقائق عٍ انرصٕف ، دار انًقطى ، انقاْزج ، ط - 

2
 .991أتٕ انٕفا انرفراساَٗ ، اتٍ عطاء الله انسكُذرٖ ٔذصٕفّ ، ص - 

3
 .49-49ح سٕرج الأزشاب: آي - 

4
 .35سٕرج الأزشاب : آيح  - 
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صلى الله عليه وسلم

-  

-  

                                                           
1
 رٔاِ اتٍ ياخّ في انسٍُ كراب الآدب تاب انفضم انسايذيٍ . - 

2
 ( .3591أخزخّ انرزيذٖ في كراب انذعٕاخ رقى ) - 

3
 .333 ، انزسانح ، ص انقشيزٖ - 

4
 .39ص كٕكة عايز، انرصٕف ٔدٔرِ في انرزتيح الأخلاقيح نهًسهى ، خايعح عيٍ شًس ، انقاْزج ، - 

5
 .98سٕرج انزعذ: آيح  - 

6
 .994ص، أتٕ انٕفا انرفراساَٗ ، اتٍ عطاء الله انسكُذرٖ  - 
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- 

 

                                                           
1
 .999خٕدج انًٓذٖ ، انرصٕف رٔذ الإسلاو ، ص - 

2
 رٔاِ انرزيذٖ في كراب انذعٕاخ ٔقال :زذيث زسٍ . - 

3
 .94، ص9193،  خايعح عيٍ شًس ، انقاْزج ، سٓاو عثذ انًديذ ، انرصٕف الإسلايٗ تيٍ ) يذارج انسهٕك ٔيُاسل انقزب انٕصٕل(  - 

4
 .916ص ، 9191،  9دار صادر ، تيزٔخ ، ط انسٓزٔردٖ ، عٕارف انًعارف ، - 

5
 .336، صانقشيزٖ ، انزسانح  - 
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-  

-  

                                                           
1
 .337انًصذر َفسّ ، ص-  

2
 .71آيح  سٕرج الازشاب: - 

3
 .4سٕرج انفرر : آيح  - 

4
 رٔاِ انثخارٖ في صسيسّ تاب الادب ٔكًا رٔاِ يسهى في صسيسّ تاب الإيًاٌ . - 

5
 .999، ص 9رٔاِ انذاريٗ في سُُّ تاب انصًد ج - 

6
 أخزخّ انرزيذٖ ، كراب الإيًاٌ تاب يا خاء في ززيح انصلاج . - 

7
 .99سٕرج انسدزاخ:  - 
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-  

- 

 

                                                           
1
 .338، انقشيزٖ انزسانح  - 

2
 .334انقشيزٖ ، انزسانح ، ص - 

3
 .83، دار صادر ، يصز ،  ص 9أتٕ طانة انًكٗ ، قٕخ انقهٕب ، ج - 
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1
 .67، ص9978أزًذ تٍ عثذ انززًٍ ، يخرصز يُٓاج انقاصذيٍ ، دار انثياٌ ، ديشق ،  - 

2
 .79سٕرج الاسزاء: آيح  - 

3
 . 8-3سٕرج انًشيم :  - 

4
 ي صسيسّ تاب انرٓدذ.زذيث قذسٗ رأِ انثخارٖ ف - 

5
 .394أصٕل انرصٕف الإسلايٗ قضايا ٔيُاقشاخ ، صإعذاد ندُح يٍ قسى انعقيذج ٔانفهسفح ،  - 
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9 

 

9 

 

3 

 

                                                           
1
 .349ص ،9965ذسقيق عثذ انسهيى يسًٕد ، دار انكرة انسذيثح تًصز ، انقاْزج ،  انطٕسٗ ، انهًع ، - 

2
 34انقشيزٖ ، انزسانح ، ص - 

3
 .439انسانكيٍ ، صاتٍ انقيى اندٕسيح ، يذارج  - 

4
 .534عُذ انقشيزٖ، إياو زُفٗ ، الآراء انكلاييح ٔانصٕفيح  - 

5
 .548إياو زُفٗ ، الآراء انكلاييح ٔانصٕفيح عُذ انقشيزٖ ،  - 
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9 

 

9 

 

3  

                                                           
1
 .549انًزخع َفسّ ، ص - 

2
 . 83سٕرج انًائذج : آيح  - 

3
 .93سٕرج انشيز: آيح - 
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Abstract 

     In the present paper we obtain Fekete-Szegö inequalities and sharp bounds for certain 

classes of analytic and p-valent functions in the open unit disk involving certain fractional 

derivative operator.  

   

Keywords: p-valent function , subordination , starlike function , convex function, 

fractional derivative operator, Fekete-Szegö inequality. 

 

1. Introduction and Preliminaries  

 Let      denote the class of functions defined by 

            ∑    

 

   

                                                                   

which are analytic and p-valent in the open unit disk    {  | |   }. 
 

     Let      and      be functions analytic in  , we say that the function      is 

subordinate to     , if there exists a Schwarz function     , analytic in  , with        

and |    |          , and such that       (    ) for all     . 

    This subordination is denoted by       or           . It is well known that, if the 

function      is univalent in  , then           if and only if           and       
    . 

 

   Let      be an analytic function with                 and                
  , which maps the open unit disk   onto a region starlike with respect to 1 and is 

symmetric with respect to the real axis . Ali et al. [1] defined and studied the class     
     

to be the class of functions           for which 

       
 

 
,
 

 
 
      

    
  -                          { }                      

and the class         of all functions for which 
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,   

       

     
-                          { }             

    Note that      
           and             , The classes were introduced and 

studied by Ma and Minda [4]. The familiar class       of starlike functions of order   and 

the class      of convex functions of order         are the special cases of     
     

and        , respectively, when 

     
         

   
  

Let                be the Gauss hypergeometric function defined for     by, (see 

Srivastava and Karlsson [9]). 

                ∑
         
       

  

 

   

 

where      is the Pochhammer symbole defined, in terms of the Gamma function, by 

 

      
      

    
 {

                                                                       
                                 

              

for               . 

 

We recall the following definitions of fractional derivative operators which were used 

by Owa [6], (see also [8]) as follows: 

 

Definition 1.1. The fractional derivative operator of order   is defined by 

  
      

 

      

 

  
∫

    

      

 

 

                                                  

where      is analytic function in a simply-connected region of the z-plane containing the 

origin, and the multiplicity of         is removed by requiring          to be real 

when         
 

Definition 1.2. Let      , and      . Then, in terms of the familiar Gauss’s 

hypergeometric function     , the generalized fractional derivative operator      
     

 is 

    
     

     
 

  
(

    

      
∫        

 

 

       (              
 

 
)  )        
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where      is analytic function in a simply- connected region of the  -plane containing the 

origin, with the order        | |         where    max{     }    and the 

multiplicity of         is removed requiring log      to be real when      . 

 

Definition 1.3 Under the hypotheses of Definition 1.2, the fractional derivative operator 

    
           

 of a function      defined by 

    
           

      
  

   
    
     

                                                                

Notice that 

    
     

       
                                                                    

    Amsheri and Zharkova [2], (see also [3], [10]) defined the fractional derivative operator 

    
       

     by 

    
       

     
                  

                
      

     
                 

    ∑                 
   

 

   

                                                    

for           and                                 , where 

            
                

                  
                                          

Very recently, Zayed et al. [10] defined the operator      
                        , for 

       { } and      as follows: 

                 
           

         
       

     

                  
           

         
         

     

                           
       

      
 

 
(    

       
    )

 

 

                     ∑ (
    

 
)

 

   

                
    

and (in general),  

            
           

         
         

     
             

     )    
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    ∑(
    

 
)
  

   

                
                                      

We let                 . 

 

        Motivated essentially by aforementioned works, we introduce a more general class of 

p-valent analytic functions of complex order             
     which we define in the 

following. 

 

Definition 1.4 Let      be an univalent starlike function with respect to 1 which maps the 

open unit disk   onto a region in the right half-plane and symmetric with respect to the 

real axis,        and          A function           is in the class             
     if 

  
 

 
(
    

                 
    

    
           

    
  )                      { }                 

Also, we let               
               

    .     

 

The above class             
     is of special interest and it contains many well-known 

classes of analytic functions. In particular; for         , we have 

            
         

     

where     
     is precisely the class which was studied by Ali et al. [1]. 

 

     Furthermore, by specializing the parameters            and    we obtain the following 

subclasses which were studied by various other authors: 

 

1- For         and           we get the class             
            

which studied by Ma and Minda [4]. 

2- For     and           we get the class             
       

      which 

studied by Ravichandran et al. [7]. 

3- For      and         , we get the class             
       

     which 

studied by Ali et al. [1]. 

4- For      we get the class              
                 

     which studied by 

Amsheri and Zharkova [2]. 

 

 

    The motivation of this paper is to give a generalization of the Fekete-Szegö inequalities 

obtained by Ali et al [1], Ma and Minda [4], Ravichandran et al. [7] and also by Amsheri 

and Zharkova [2]. 

 

     Let  Ω  be the class of analytic functions of the form  
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in the open unit disk   satisfying  |    |   .  

 

    In order to prove our results, we need the following results which shall be used in the 

sequel. 

 

Lemma 1.5 [1].  If    Ω, then 

|      
 |  {

                                   
                        
                                       

 

when       or     , the equality holds if and only if          or one of its rotations. 

If       , then equality holds if and only if         or one of its rotations. 

Equality holds for        if and only if 

      
   

    
               

or one of its rotations, while for     , the equality holds if and only if 

       
   

    
             

or one of its rotations . 

           Although the above upper bound is sharp, it can be improved as follows when 

      : 

|      
 |       |  |

                      

and 

|      
 |       |  |

                        

 

 Lemma 1.6 [5].  If    Ω ,  then for any complex number   ,  

|      
 |        | |   

The result is sharp for the functions          or         . 

 

2.  Coefficient Bounds  

 

By making use of Lemmas 1.5-1.6, we prove the following: 
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Theorem 2.1. Let                       max                 

{ };      and     . Further, let                
       where    ُ  are real 

with           , and 

   
[               

 ]  
 (

   
 )

  

     
      (

    
 )

                                                    

   
[               

 ]  
 (

   
 )

  

     
      (

    
 )

                                                   

   
(
   

 )
  

[          
 ]

     
      (

    
 )

                                                                    

 

If      given by (1.1) belongs to              
    , then  

      |          
 | 

 

{
 
 
 
 
 
 

 
 
 
 
 
 

     

   (
    

 )
 

(

 
 
   

     (    (
    

 )
 

   
 (

   
 )

  

)

  
 (

   
 )

    
 

)

 
 

                           

       

   (
    

 )
                                                                                                                                          

 
     

   (
    

 )
 

(

 
 
   

     (    (
    

 )
 

   
 (

   
 )

  

)

  
 (

   
 )

    
 

)

 
 

                     

   

      

Further, if          ,  then 
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|          
 |  

  
 (

   
 )

  

          (
    

 )
   

 

(

 
 
  

  

  
 

     (    (
    

 )
 

   
 (

   
 )

  

)

  
 (

   
 )

    

)

 
 

|    | 
  

       

   (
    

 )
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The results are sharp. 
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    , then there is a Schwarz function  
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The results (2.4)-(2.7) are established by an application of Lemma 1.5 and inequality (2.7) 

by Lemma 1.6.  

    To show that the bounds in (2.4)-(2.7) are sharp, we define the functions          

       by 

    
                 

      

    
           

      
                          (   )

 
        

and the functions                  defined by 
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respectively, it is clear that the functions         and    belong to the class             
    . 

If       or       , then the equality holds if and only if    is      or one of its 

rotations. If          , the equality holds if and only if    is       or one of its 

rotations. If       , then the equality holds if and only if    is     or one of its rotations. If  

     , then the equality holds if and only if    is     or one of its rotations.  

 

Theorem 2.2. Let              max         ,     { }         

{ };     and     . Further, let                
       where   ُ  are real 

with          . If      given by (1.1) belongs to             
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The result is sharp. 

 

Proof. The proof is similar to the proof  of Theorem 2.1.  
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Fibrewise Separation axioms in Fibrewise Topological Group 

 

  N.             
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Abstract: In this paper we will introduce and study the notion of fibrewise separation axioms 

in fibrewise topological group and show that  fibrewise             fibrewise           

fibrewise          . 

1. Introduction 

            The fibrewise viewpoint is standard in the theory of fibre bundles, however, it has been 

recognized relatively recently that the same viewpoint is also of as important in other areas 

such as general topology. A fibrewise topological space over B is just a topological space X 

together with a continuous function       called projection. Most of the results obtained so 

far in this field can be found in James [4] (1984) and James [5] (1989). Our aim in this paper is 

to study the fibrewise separation axioms in fibrewise topological group. We study many 

properties and obtained some new results. Also we investigate some important theorems and 

properties of fibrewise separation axioms in fibrewise topological group  , especially for the 

fibre     
 over the identity            of    .  

2. Preliminaries 

      Throughout this section we give the basic concepts and notations which we shall use in this 

paper: 

2.1. Fibrewise topological space [5] 

Definition 2.1.1:  Let   be any set. Then a fibrewise set over   consists of a set   together with 

a function      , called the projection, where   is called a base set. 

      For each    , the fibre over b is the subset           of    Also for each subset W 

of  , we regard           is a fibrewise set over W with the projection determined by p. 

Proposition 2.1.2: Let   be a fibrewise set over  , with projection p. Then   is fibrewise set 

over   with projection p  for each set   and function      . 

mailto:nsalem1962008@yahoo.com
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      In particular    is a fibrewise set over   with projection    ⁄    for each subset    of    Also 

  is fibrewise set over    with projection  p for each superset    of    and function       . 

Definition 2.1.3:  If   and   are fibrewise sets over  , with projections p and q respectively, a 

function          is said to be fibrewise function if q   p , in other words          for 

each b   . 

Definition 2.1.4: Let {     be an index family of fibrewise sets over  . Then the fibrewise 

product        is defined, as a fibrewise set over  , and comes equipped with the family of 

fibrewise projections            . Specifically the fibrewise product is defined as the 

subset of the ordinary product     , in which the fibres are the products of the corresponding 

fibres of the factors   . 

Definition 2.1.5: Let   be a topological space. Then a fibrewise topology on a fibrewise set    

over   is any topology on   for which the projection p is continuous. 

  A fibrewise topological space over the space   is defined to be a fibrewise set over   with 

fibrewise topology. 

        The coarsest fibrewise topology on a fibrewise set   over   is the topology induced by p, 

in which the open sets of   are precisely the inverse images of the open sets of the  , this is 

called the fibrewise indiscrete topology, and the discrete topology on a fibrewise set   over   is 

called fibrewise discrete. 

Definition 2.1.6 : The fibrewise topological space   over   is called fibrewise closed 

(fibrewise open) if the projection p is closed (open). 

Definition 2.1.7: Let    be a fibrewise topological space over  . If     , where      ,then 

the family   of neighborhoods of   

  ∊   is fibrewise basic if for each neighborhood U of  , there exists a neighborhood W of   in 

  such that       , fo some member   of  . 

Definition 2.1.8: Let    be a fibrewise topological space over  . Then: 

i.    is fibrewise    (     if whenever          , where b B, and     , either there exist 

a neighborhood of   which does not contain  , or there exists a neighborhood of   which does 

not contain   (there exists a neighborhood of   which does not contain    and there exists a 

neighborhood of   which does not contain  ).  

ii.    is fibrewise Hausdorff      if whenever          , where b   , and    , there 

exists disjoint neighborhoods      of     , respectively, in  . 
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iii.     is fibrewise     if for each point     , where b   ,  and each neighborhood  of   

in  , there exists a neighborhood   of b in     such that       ̅̅ ̅̅   . 

iv.    is fibrewise functionally Hausdorff if whenever          , where b B, and    , 

there exists a neighborhood   of b in   and a continuous function         such that  

 (     and  (     . 

v.    is fibrewise         if for each point      , where b   ,  and each neighborhood 

 of   in  , there exists neighborhood   of b in     and a neighborhood   of   in    such that 

    ̅   . A fibrewise regular and fibrewise      is called fibrewise   . 

vi.    is fibrewise completely regular if for each     , where b   , and for each 

neighborhood   of   in  , there exists neighborhood   of b in   and a continuous function  

        such that  (     and        for all x away from . 

vii.   is fibrewise normal if for each point b of   and for each pair     of disjoint closed 

sets of  , there exists a neighborhood   of b in   and a pair      of disjoint neighborhoods of 

          in      

viii.   is fibrewise functionally normal if for each point b of   and for each pair     of 

disjoint closed sets of  , there exists a neighborhood   of b in   and a continuous function  

        such that     throughout    and     throughout   . 

2.2. Topological group, Fibrewise Group and fibrewise topological group 

Definition 2.2.1[3]: A topological group   is a group which is also a topological space on   

such that the maps       and          are continuous. 

Theorem 2.2.2[3]: A group   endowed with any topology, is a topological group if and only if, 

the mapping            is continuous.  

Theorem 2.2.3[3]: Let   be a fixed element of a topological group  , then          and  

         of   onto   are homeomorphisms of  . 

Corollary 2.2.4[3]: Let F be a closed set, E be an open set, A be any subset of a topological 

group   and     . Then   ,   ,     are closed sets,   ,   ,            are all open sets. 

Proposition2.2.5[3]: For each neighborhood   of the identity   in a topological group   there 

exists a symmetric neighborhood   of   such that     . 

Corollary 2.2.6[3]: Let   be any neighborhood of the identity   in a topological group  . Then 

there is a neighborhood   of   such that  ̅   . And this is true at each      
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Theorem 2.2.7[3]: Let   be a topological group, let   denoted the identity in  , and let   be a 

closed subset of   such that    . Then there is a continuous function           such that 

       and        for every    .      

Definition 2.2.8[10]: Let   be a group. A fibrewise group over   is a fibrewise set   with any 

binary operation makes   a group such that the projection       is homomorphism. 

Definition 2.2.9[10]: Let   be a fibrewise group over  . Then any subgroup   of   is a 

fibrewise group over   with projection         , we call this group a fibrewise subgroup of 

  over  . 

Definition2.2.10[10]:  Let   and   be two fibrewise groups over B. Then any homomorphism  

      is called a fibrewise homomorphism if   is a fibrewise map. 

Definition2.2.11[10]: A bijective fibrewise homomorphism is called a fibrewise isomorphism. 

Theorem2.2.12[10]: Let   be a fibrewise group over   with projection p and   be a fibrewise 

normal subgroup of  . Then     is fibrewise group over  , with projection          such 

that      . 

Theorem2.2.13[10]: let       be a fibrewise function, where   and   are fibrewise groups 

over  , with      respectively. Then: 

1. If   is injective then   is a fibrewise homomorphism, and consequently:  

 i.)           , where   ,    denotes the identities of  ,   respective. 

ii)                .  

iii) If   is fibrewise subgroup of  , then      is fibrewise 

       subgroup of K. 

iv)  If    is fibrewise subgroup of   , then         is fibrewise subgroup of  . 

v)  If   is fibrewise normal subgroup of  , then      is fibrewise normal subgroup of K.  

2. If p is bijective and q is injective then if   is abelian then   is abelian. 

3. If q is bijective and p is surjective then if   is cyclic then   is cyclic. 

4. If     are bijective then   is fibrewise isomorphism. 

Definition 2.2.14[11]:  A fibrewise topological group   is a fibrewise group endowed with 

fibrewise topology such that the mapping        of   onto   and           of       onto 

  are fibrewise continuous maps. 

Proposition 2.2.15[11]: Let   be a fibrewise topological group over B. Then     is fibrewise 

topological group over   for each subgroup   of B. 
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Proposition2.2.16[11]: Let   be a fibrewise topological group over   with projection   and   

be a fibrewise normal subgroup of  . Then the quotient group      is a fibrewise topological 

group with projection         such that     . 

3. Fibrewise Separation Axioms 

      In fibrewise topology  , if   is fibrewise     then   is fibrewise   , but the converse does 

not hold in general, however If   is a fibrewise topological group we will prove in this section, 

that  the converse is true.     

Theorem 3.1: Let    be a fibrewise topological group over B.  

  is fibrewise Hausdorff   (fibrewise   , fibrewise   ) if and only if    
 is Hausdorff ( 

            ,             ). 

Proof: 

Frist, if G is fibrewise Hausdorff then from the definition the fibre    
 is Hausdorff  

Second, let b   and          :                    and                    

                                                             
    but 

      
 and        . Since     

 is Hausdorff then there exist open sets U, V such that 

      ,      and        now              and      , where   ,    open 

sets and to show that         , suppose        , this is implies there exist an 

element                         such that                , then        

but        and this is a contradiction, hence           thus G is fibrewise Hausdorff. 

Similarly, we can prove the case of fibrewise     and  fibrewise   .                 

        The following results prove the converse : "If a  fibrewise topological group is fibrewise 

     then it is fibrewise      (If a  fibrewise topological group is fibrewise      then it is 

fibrewise      ) 

Proposition 3.3: Let G be a fibrewise topological group over B. If G is fibrewise      then G is 

fibrewise       

Proof: 

Let G be a fibrewise     and for b   let        ,      then         and          
  

but       
 since G is fibrewise    , then there exist open set U of G contains   and  does not 

contain      from Proposition 2.2.5   exist open symmetric neighborhood V of    such that 

VV   U, then V  is open and contains   but does not contain  , and V  is open and contain y 
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but does not contain  . Where if   V  then exist    V such that                
   

       U. This is contradiction. 

And,  if   V   then exist    V such that                     U. This is 

contradiction. Then G is fibrewise    . 

Proposition 3.4 : Let G be a fibrewise topological group over B. If G is fibrewise      then G is 

fibrewise       

Proof: 

Let G be a fibrewise     and any b   let        :     then         and          
  

but       
 since G is fibrewise    , then there exist open set U of G contains   and  does not 

contain      from Proposition 2.2.5   exist open symmetric neighborhood V of    such that 

VV   U, then V  , V  are open sets contains   and    respectively  and V      . Where if  

V       then there exist an element r         and there exist two elements       in V 

such that r         hence        
                . This is  a contradiction, 

then G is fibrewise    . 

Proposition 3.5: Let G and K be fibrewise topological groups over B. Let       be a 

continuous fibrewise homomorphism and let the kernel(         . Then if K is 

fibrewise   (fibrewise   , fibrewise   ) then G is so. 

 Proof:  

Let K be a fibrewise     and any b   let        :     then         and            

this is implies              , hence          , since K is fibrewise    and 

              then there exist a neighborhood V of      in K which does not contain      

or vice versa, then        is neighborhood of   in G which does not contain  . The proof is 

similar for the cases if fibrewise   and fibrewise   . 

Proposition 3.6 : Let G be a fibrewise Hausdorff over B. Then     is  fibrewise  Hausdorff  

over    for each subgroup    of B. 

Proof:  

Let    be any subgroup of B and any       let         :     since         and G is 

fibrewise Hausdorff then there exist   disjoint neighborhoods  , V of     in G. let      

     

        , then   ,    are disjoint neighborhoods of  ,   in     this is implies      is 

fibrewise Hausdorff.  
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 Theorem 3.7 : Any fibrewise topological group is fibrewise regular. 

Proof:  

Let G be a fibrewise topological group over B and any b B  let       and  W be 

neighborhood of b, then from Corollary2.2.6 any neighborhood U of   there exist neighborhood 

V of   such that  ̅  U, then       ̅    ̅  U. Hence G is fibrewise regular. 

Theorem 3.8 : Any fibrewise topological group is fibrewise  . 

Proof:  

Let G be a fibrewise topological group over B and any b B let      , then any neighborhood 

U of   in G there exist neighborhood V of   in G such that  ̅  U from Corollary2.2.6. Hence 

any neighborhood W of b in B is       ̅̅ ̅̅       ̅    ̅  U. This implies G is fibrewise  . 

Corollary 3.9: If G is fibrewise    then G is fibrewise     

Proof:  

Let G be fibrewise   , then G is fibrewise   and from Theorem 3.8 G is fibrewise  . Hence G 

is fibrewise     

Theorem 3.10 : If G is a fibrewise topological group over B, which is fibrewise   , then G is 

fibrewise completely regular. 

Proof:  

Let G be a fibrewise    and any b B let       and F be a closed set of G such that    F. 

Then      is closed set of G not containing    and from Theorem2.2.7 there is a continuous 

function       such that          and          for       . Now, the function      

          G is continuous from G to I, then any neighborhood W of b, the 

restricted    
       is continuous and    

            and   
              1, for 

   F     F. Hence G is fibrewise completely regular. 

Proposition 3.11 : A closed fibrewise subgroup of fibrewise normal space is fibrewise normal. 

Proof:  

Let G be a fibrewise normal space and let H be a closed fibrewise subgroup of G. Let E, F be 

disjoint closed sets of H and b B, then E, F are disjoint closed sets of G. Since G is fibrewise 

normal then there exists a neighborhood W of b in B and two disjoint neighborhoods U, V of 
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   E,    F in   . Let    U   ,    V    where         . Then  ,    are 

disjoint neighborhoods of    E,    F in   . Hence H is fibrewise normal space. 

Proposition 3.12: Let G be a fibrewise topological group over B. If G is fibrewise Hausdorff 

then G is fibrewise functionally Hausdorff. 

Proof: 

Let G be a Hausdorff and any b B let              then         and          
  but 

      
 since G is fibrewise Hausdorff then there exist two disjoint open sets U, V such that 

     U,     V then    is closed and does not contain    from Theorem2.2.7 there exist a 

continuous function       such that                for                    

         . And              is continuous function from G to I and               , 

               and any nbd W of b the restricted function    
       is continuous and 

   
          

     . Hence G is fibrewise functionally Hausdorff. 
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Abstract 

    This paper aimed at identifying and analyzing the most common academic writing errors 

made by third year students in their writing tasks and suggesting ways of remedying those 
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errors. The study was conducted at the Department of English- Faculty of Education/El-

Mergib University. The research method used was the descriptive analysis research method. 

A sample of 28 students were selected using a simple random sampling procedure. The 

students were instructed to write two short paragraphs as a part of  their task  in  a certain 

academic subject. Data were collected from the paragraphs written by third year students. 

The findings revealed that those university students had various writing errors and problems 

at the levels of grammar, mechanics and  vocabulary. The students made many errors in 

academic writing in relation to sentence structure, word choice, and capitalization, 

punctuation, spelling, use of articles, use of prepositions, verb tenses, verb forms and 

subject-verb agreement. The errors ranged from the most frequent ones to the lowest in 

relation to the aspects of academic writing problems. The study found that most of the errors 

made by third year students were intralingual while some of the them were interlanguage. 

The study will help teachers check the types of errors made by the students in writing and 

ultimately provide sufficient remedies to prevent students from internalizing such errors. In 

the light of these findings a number of recommendations have been made, namely, it is 

always helpful to tell learners to revise and edit their written work aloud.  

When they speak, they will make natural pauses and this will help them in punctuation. 

Spelling errors can be corrected by using dictionaries or spellcheckers. Usage and grammar 

errors will eventually disappear, if the students read extensively in English. 

 

Keywords: EFL writing, errors,  error analysis. 

 

INTRODUCTION 

    Writing is one of the most important skills that foreign language learners should master at  

school  and  after  (Mukulu  et  al.  2006).  It  is  a  thinking  tool  through  it  people  as 

addressers can transmit their ideas to addressees through a text. Students who are able to  

achieve  communicative  competence  in  writing  can  develop  their  language  and succeed 

in their academic life at all levels of education (Adams & Keene, 2000; Dudley-Evans, 

2001). However, writing is a difficult skill for nonnative learners of English because they 

have to take into account other issues in their writing such as content, organization, 

grammar, vocabulary and using correct  punctuation, spelling  and capitalization.  Their 

writing  should  be  accurate  in  grammar and acceptable  in  meaning.  For  these  

requirements,  writing  in  a  second  language  is  complex  and demanding. Therefore, 

students  encounter many problems such as  the ability  to write well- developed paragraphs  

in English. They usually think in Arabic and  apply  the  rules  of  their  first  language  at  

the  time  they  write  in  English. Consequently, they make errors in word order and 

sentence structure.  According  to  Ellis  (1996), identifying errors  of writing  made by 

students  helps in determining  the remedies  for these   errors made by  students. Therefore,  

the  aim  of the  current  study  is to  identify and analyze third year university students'  

errors  in  academic writing. 

 

Statement of the Problem 

    The problem of the study is that third year university students at the Faculty of Education 

encounter difficulties  in revising their writing assignments especially in exams. 

Consequently the students commit errors in terms of grammar, spelling and punctuation, 
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which affect their performance in writing. It is also thought that third-year students at the 

university level think in their mother tongue; that is, Arabic when writing a paragraph and 

then translate it into English, which results in many errors at the levels of sentence structure 

and word choice. Moreover,  very limited knowledge of English grammar, spelling, 

punctuation and vocabulary leads the students to commit errors in writing. 

 

Objectives of the Study 

    The objectives of the study include the following: 

1. To investigate  the writing errors made by third year students at the Faculty of Education 

when writing paragraphs.  

2. To identify the frequency of writing errors performed by third year students at the Faculty 

of Education _ El-Mergib University when writing English paragraphs. 

3. To classify writing errors into categories and sub-categories and to rank them from the 

highest range to the lowest ones. 

4.To suggest the ways to improve students‟ writing skills and  help them avoid making those 

errors in the future. 

 

Questions of the Study 

    The academic writing problem was investigated on  the basis of the following research 

questions : 

1. What are the difficulties students face in  academic writing ? 

2.What are the  most frequent types of errors that students made in academic writing? 

3. Why do students make those errors in academic writing ? 

4-How can those errors be remedied? 

 

Hypothesis of the Study 

    It is hypothesized that although good writing requires good vocabulary, correct grammar 

and spellings along with perfect punctuation, third year university students at the Faculty of 

Education make errors in those  linguistic components. 

 

Significance of the Study 

    The results of the present  study could be beneficial in many ways. It identifies the most 

frequent errors made by third year students when writing paragraphs. By doing this study, 

students would be aware of the errors they commit when writing English paragraphs, and 

they would be in a better position to avoid committing these errors in the future. Error 

analysis assists teachers to identify the common language errors systematically, so they can 

pay more attention to these types of errors. Generally, the present study informs students and 

teachers about the types of writing errors committed by students. Therefore, proper 

strategies, techniques, teaching methods could be taken into consideration to avoid the 

committed errors. 

 

Review of Related Literature 

Definitions of Writing 

    Generally, writing" can be defined as the process of using symbols (letters of the alphabet, 

punctuation and spaces) to communicate thoughts and ideas in a readable form. 
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Additionally, the definitions of writing are variously stated by some experts; for example, 

Rivers (1981: 294) states that writing is conveying information or expression of original 

ideas in a consecutive way in the new language. Brown, (2001: 336) also claimed that 

writing is a thinking process. Furthermore, he states that writing can be planned and given 

with an unlimited number of revisions before its release. In addition, Elbow (1973) in 

Brown (2001: 336) also says that writing is a two-step process. The first process is figuring 

out the meaning and the second process is putting the meaning into language. Writing 

represents what we think. It is because the writing process reflects things, which stay in the 

mind. The students find difficulties when they start producing written sentences. Urquhart 

and Mclver (2005: 5-6) state that writing is a recursive process, which means students revise 

throughout the process, frequently moving back and forth among the stages. Moreover, 

Harmer (2004) states that writing encourages students to focus on accurate language use. It 

is because students consider the language used when the students engage in their writing 

process. Byrne (1996) defines writing as encoding a certain message or idea through writing 

it in the shape of a sequence of sentences put together in a systematic way. The way of 

ordering the written sentences should include some conscious mental effort such as making 

notes, drafting, and revising (Byrne, 1996). Furthermore, White and Arndt (1991) define 

'writing' as "a form of problem-solving which involves such process as generating ideas, 

discovering a voice with which to write, planning, goal setting, monitoring and evaluating 

what is going to be written, and searching with language with which to express exact 

meanings"(p.3). 

     

Errors in the Foreign Language Learning 

    Committing errors is an inevitable circumstance that occurs in human learning, including 

language (James, 1998:1). Brown (2014) defined an error as “a noticeable deviation from 

the adult grammar of a native speaker, which reflects the competence of the learner.” (p. 

249).  Errors used to be recognized as the undesirable problems which teachers tried to 

prevent. An error is perceived as the evidence resulting from the language learning process 

in which the learners use various strategies in learning a new language as well as test the 

hypotheses. Basically, an error refers to an identifiable alteration of the grammatical 

elements of a native speaker, presenting the learners‟ competence in the target language 

(Brown, 2007:257-259). Errors are viewed as the non-native outcomes of the learners‟ 

inadequate linguistics knowledge. Corder (1973) defined an error as “those features of the 

learner‟s utterances which differ from those of any native speaker” (p.260). In addition, 

errors in language learning occur systematically and repeatedly without any notice by the 

learners (Gass & Selinker, 2008: 102). The errors are identifiable only by teachers or others 

who possess an accurate knowledge of the grammatical system. According to Ferris 

(2011:3), errors are morphological, syntactic, and  lexical forms that deviate from  rules or 

target language, violating the expectations of literate adult native speakers. Dulay et al 

(1982:138), stated that errors are a flawed side of learner speech and writing. 

 

Sources of errors 

    Previous studies indicate that interlanguage interference  and intralingual interference are 

the two main sources of errors  found in EFL and ESL learners' pieces of writing.  

  Interlingual errors: 
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Richards (1971:205) defined interlingual errors as transfer errors caused by the interference 

of the native language; that is, Learners' mother tongue (Arabic). These errors are the results 

of the learners‟ application of the native language elements in their spoken or written 

performances of the target language. When encountered with new language, people tend to 

consciously or unconsciously draw a connection between what they already know and what 

they do not. Learners carry over the existing knowledge of their native language to the 

performance of the target language ( Ellis, 1997: 28). In most cases, it is inevitable to learn a 

foreign language solely without depending on some linguistic features of the language 

which have already been acquired. At any rate, interference can occur in various areas of 

linguistics components including phonology, morphology, grammar, syntax, lexis and 

semantics (Ellis, 2008:350).  

 

Intralingual errors: 

These errors are referred to the errors that occur because of the ineffective traits of learning 

such as faulty application of rules and unawareness of the restrictions of rules (Richards, 

1971:206). The intralingual errors, therefore, are irrelevant to the native language 

interference, but led by the target language itself. In the language learning process, these 

errors normally occur when the learners have acquired insufficient knowledge (Kaweera, 

2013:13). Also, Richards (1971) explained that developmental errors are the errors that 

occur when “the learner attempts to build up hypotheses about the English language from 

his limited experience of it in the classroom or text-book” (p.209). It can be noted that errors 

in writing produced by EFL learners are the results of learners‟ incomplete knowledge of the 

target language, imperfect implementation of rules and false concepts. 

 

Types of  errors performed frequently by EFL learners in English writing Frequent 

writing errors are of many types as following: 

 

 a. Missing Word 

Missing word is slightly similar to the term of omission. According to Dulay et al 

(1982:154) omission errors are characterized by the absence of an item that must appear in a 

well-formed utterance. 

 Incorrect: Mary the president of the new company. (the to be verb “is” was absent). 

 Correct: “Mary is the president of the new company.”  

 

b. Unnecessary Word 

Unnecessary word has slight similarity with the term of addition. Dulay et al (1982:154) 

stated that addition errors are opposite to omission. They are characterized by the presence 

of an item which must not appear in a well-formed utterance. 

Example: She doesn‟t knows my name(The correct sentence should be “He doesn‟t know 

my name”, the verb “knows” should be “know” without adding „s‟). 

 

c. Noun Singular/Plural 

Number is the form of a word that shows it is singular or plural. According to Glencoe 

(1976:47) A singular noun names one person, place, thing or idea, for example: child, 

corner, piano and religion. A plural noun names more than one. Most plural nouns are 
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formed by adding “-s” to the singular form. Words that end in “ch, sh, s, x, or z” for the 

plural by adding “-es”. Words that end in consonant and “y” form the plural by changing “y” 

to “i” and adding “-es”, for example: books, glasses, flies. 

 

d. Verb Tense 

Glencoe (1976:141) stated that verb tenses show time. Tenses tell when events happen, 

happened or will happen. 

 

e. Article 

The indefinite article “a” (before a consonant sound) or “an” (before a vowel sound) is used 

with countable nouns in the singular. And the definite article “the” is used with countable 

nouns in the singular/plural and uncountable nouns in the meaning “contextually known”, 

“mentioned earlier”. 

 

f. Punctuation 

Types of punctuation according to Glencoe (1976:245) are period (.) is used at the end of a 

declarative sentence and at the end of a polite command, the exclamation point (!) to shows 

strong feeling and indicate a forceful command, the question mark (?) to indicate a direct 

question, the colon ( : ) to introduce a list, especially after a statement that uses words such 

as these, the following or as follows, the semicolon (;) is used between two independent 

clauses connected by conjunctive adverbs, commas (,) is used between the main clauses in a 

compound sentence. Place a comma before a coordinating conjunction (and, but, or, nor, yet 

and for) that joins two main clauses. Dash (-) to set off an abrupt break or change in thought 

within a sentence, the parenthesis  { ( ) } to set off material that is not important enough to 

be considered part of the main statement, the quotation mark (“”) to enclose a direct 

quotation, the apostrophe („) and “-s” is used to form the possessive of a singular, even one 

that ends in “-s” and use an apostrophe alone to form the possessive of a plural noun that  

ends in “-s” and use an apostrophe and “-s” to form the possessive of a plural noun that does 

not end in “-s”,  the hyphen (-) is used after any prefix joined to a proper noun or proper 

adjective. 

 

g. Subject Verb Agreement 

According to Glencoe (1976:161) subject verb agreement means that the subject and verb in 

a sentence must agree. In the present tense, add –s or –es to the base form for the third-

person singular, for example: Michael studies  at the library every day, 

They study at the library every day. 

The verb be, have and do change form to agree with their subject .For example: He has 

reached the top, They have reached the top. 

 

h. Word Form 

Word form is the change form of words based on grammatical rules. Glencoe (1976:293) 

explained that the main part of the word is its root. When this is a complete word , it is 

called a base word. A root is often combined with a prefix (a part attached to the beginning), 

a suffix (a part attached to the end), or another root. Prefixes and suffixes often change the 

direction of a word‟s meaning, for example: quick (adjective), quickly (adverb). 
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i. Sentence Fragment 

According to Glencoe (1976:123) a sentence fragment is an incomplete sentence. It may 

lack a subject ( the thing doing the action), a verb ( the action) or both. Sentence fragment 

may be a subordinate clause that cannot stand alone, for example: Although he bought the 

tie for his brother. (Although he bought the tie for his brother, he kept it for himself.) 

 

j.  Spelling errors 

Many spelling mistakes occur when incorrect homophones (words with the same 

pronunciation, such as “right,” “rite,” and “write”) are used in a sentence. 

Incorrect: Watch you‟re words! Spell-check may not sea words that are miss used because 

they are spelled rite! 

Correct: Watch your words! Spell check may not see words that are misused because they 

are spelled right! 

 

k. No comma after an introductory phrase 

An introductory phrase provides some background information and is usually followed by a 

comma. The comma is optional when the phrase is very short. 

Incorrect: While a Thanksgiving commercial played on the TV she was at the library trying 

to study for her final exams. 

Correct: While a Thanksgiving commercial played on the TV, she was at the library trying 

to study for her final exams. 

 

L. Error analysis 

Definitions of  Error Analysis 

According to Richards (2010; 5), error analysis is an activity to reveal errors found in 

writing and speaking. Corder (1967) defined it as a procedure in which the researcher or the 

teacher collected samples of the learners‟ language in order to identify, describe, and 

classify the errors regarding their causes and nature (as cited in Heydari and Bagheri, 2012). 

Error analysis also is the study of errors made by the second and foreign language learners. 

Another concept of error analysis is given by Brown. He defined error analysis as the 

process to observe, analyze, and classify the deviations of the rules of the second language 

and then to reveal the systems operated by learners. For Abi Samra (2003), EA is defined as 

that kind of linguistic analysis that concentrates on errors performed by ESL or EFL 

learners. Ridha (2012, p. 26) views EA as "the process to observe, analyze, and classify the 

deviations of the rules of the second languages and then to reveal the systems operated by 

the learner". According to Hasyim (2002, p.43) error analysis is carried out in order to: (a) 

find out how well someone knows a language, (b) find out how a person learns a language, 

and (c) obtain information on common difficulties in language learning, as an aid in teaching 

or in the preparation of teaching materials. From  the definitions above, it can be concluded 

that error analysis is an activity to identify, classify and interpret or describe the errors made 

by someone in speaking or in writing and it is carried out to obtain information on common 

difficulties faced by someone in speaking or in writing English sentences. 
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Previous Studies 

    A number of studies have been conducted earlier to investigate the writing errors 

committed by students and thus this study incorporates five studies  as follow: 

Ghabool  et  al.  (2012)  investigated  the  challenges  faced by students  in  writing  in  three 

aspects, particularly  conventions, punctuation  and use  of grammar.  The sample of  the 

study consists of 30 ESL students from the upper and lower secondary school Form 1 to 

Form 5  and ten teachers with  different teaching  experiences. The  data were  collected 

through two instruments, a  questionnaire and an essay  test. The results indicated  that 

Malaysian ESL students have challenges in using grammar and punctuation at the time of 

writing tasks. The interference of the mother tongue has clear influences on students' 

writings.  The  study  comes up  with some  recommendations  and practical  methods to 

solve students' difficulties in writing skills. 

 

The aim  of Abdul Kareem's  study (2013)  was to  find out  the problems  that faced  Arab 

students  in academic  writing.  Eighty  five postgraduate  students  who  studied  at 

Universiti  Teknologi Malaysia (UTM) participated in the study. They are from different 

countries  in  the  Arab  world  like  Iraq,  Yemen,  Saudi  Arabia,  Sudan,  Algeria,  Libya, 

Palestine  and  Syria. The data of  the study  were collected by  using a questionnaire and  

writing task. The writing task was given only to five students. They are asked to write two 

short paragraphs about topics related to their fields of works.  The papers of the writing task 

were  corrected by  an  expert  teacher  to  identify  the  errors  made  by  the  respondents. 

The  findings of the  current  study  revealed  that  most of  the  errors  made by  the  Arab 

students were related to sentence structure and vocabulary. Fewer errors were made in 

expressing  ideas among  students from  different  countries.  The study  concluded with 

some recommendations for future research. 

 

Al-Khairy (2013) investigated the types of academic writing problems and  the reasons 

behind  these  problems  among  Saudi  English-major  undergraduate  students  at  Taif 

University.  The  study  also  aims  to  find  out  the  solutions  to  overcome  these  writing 

problems. Seventy five  English major students  participated in the  study. Descriptive 

statistics such as mean score and standard deviation were used to analyze the data of the 

study. The results of this study indicated  that the  university students  who are specialized in  

English made many errors  in academic writing  tasks. They made  silly errors  at the  simple 

sentence level  of  essays.  The  study  came  up  with  some  recommendations  for  the  

sake  of developing  students'  English language skills in  general  and  academic  writing  

skills  in particular. 

 

The aim of Huwari and Al-Khasawnehs' study (2013) was to explore the reasons behind the 

weakness  of writing in  pre-year students  at Taibah University in  Saudi Arabia. 10 male 

students participated in the study from Yanbu Branch for the academic year 2012-2013. The 

design of the study is  qualitative and the data were collected through using semi-structured  

interviews.  The  results  of  this  study  indicated  that  students  were  so weak in writing 

because of the grammatical errors made by them at the time of writing their tasks. 

Additionally, they have no enough knowledge  of the writing processes and have  less  

practice  of  writing in  English.  All  these  reasons  and  the  weak  educational background 
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that  most of the  students have,  lead to  this low level  of ability  in writing skills.  The  

results  of  this  study  may  help  the  teachers  and  policy-  makers  to  find  a solution  to  

this  problem.  It  is  hoped  that  this  study  might  provide  contribution  to students in 

Arab world and beyond. 

 

Simbwa (1987) investigated the causes of syntactic errors in the English essays among 

Taiwan university students. The sample of the study contained 94 males and 14 females‟ 

students of the academic year 1985. The participants were chosen randomly from four 

schools in Kambala (the capital city of Uganda). The results of the study showed that the 

predominant errors among male students were prepositions, pronouns and tenses, the most 

predominant error type for females was prepositions. 

 

    Based on the previous studies,  the  current  study  investigated  students'  academic  

writing  errors  in  English language at a university level at the College of Education, El-

Mergib University - Libya. 

 

Research Methodology 

Research Design 

    In this research, the researcher used descriptive quantitative research. According  to 

Schreiber and Asner-self, descriptive studies simply describe some phenomenon using 

numbers to create a picture of a group or individual  Schreiber, 2011). Besides, quantitative 

research is based on the measurement of  quantity or amount. It is applicable to phenomena 

that can be expressed in terms  of quantity (Kothari, 2011). It means that descriptive 

quantitative research is  describing some phenomenon of a group or individual in numerical 

form. Therefore, the researcher decided to use quantitative data because the researcher was 

to know the students errors in writing skill, so that the researcher  obtained  data by 

administering two writing tasks (Gene, 2016). The writing tasks were used to obtain  the 

data about writing errors made by university students. This instrument was chosen  because 

it was the appropriate instrument to know the students‟ ability in writing.  Based on the 

explanations above, it can be concluded that by using descriptive quantitative research, the 

students‟ writing errors in grammar, vocabulary and mechanics had been identified. Then, 

the researcher described the results of the students‟ errors in writing. 

 

Sample of the Study 

    The participants of this study were 28 out of 30 total population of third year students  

majoring in English at the Faculty of Education- El-Mergib University. The students were at 

the age of 20 and 22 years.  The participants were chosen randomly from third year 

university at the Faculty of Education _El-Mergib University for the  academic year 2019. 

The topics given to the participants were narrative paragraphs which allowed them to write 

freely.  The students were asked to write two paragraphs one about their daily routine at 

college and another about differences between school life and college life as  written tasks. 

The paragraphs written by third year university students were analyzed in this study to 

investigate the types of errors made by undergraduate students in writing. The errors in 

written paragraphs were detected by the researcher who worked to determine types of errors, 
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and categorize the errors into classifications. The study took place at the Faculty of 

Education in Al-Khums. 

 

Data Gathering Instruments 

The instruments used in the present study were the participants‟ written paragraphs.  The  

study  sourced  its  data  from  the  28 short paragraphs  of  the third  year university students 

as part of a written test. The written paragraphs were all  based on  the  same topic and  title.  

An error  analysis model  adapted  from  Brown (2001)  and  Gayeta  (2002)  was used  to 

evaluate  the  paragraphs  in  terms  of   vocabulary,  mechanics,  and grammar or language 

use.  The  above-mentioned  categories  were further  divided  into  some subcategories. 

 

Technique of analyzing data According to Kothari (2004:122), the procedures to analyze 

data as follow: 

a. Editing  

   Editing of  data is a process of examining the collected data raw (especially in survey) to 

detect error and omission and to correct these when possible. 

b. Coding 

   Coding refers to the process of assigning numerals or other symbols to answers so that 

responses can be put into a limited number of categories or classes. Such classes should be 

appropriate to the research problem under consideration. 

c. Classifying  

  In this classification, the researcher classified the errors into categories and subcategories. 

d. Tabulation  

   Tabulation is the process of summarizing raw data and displaying the same in compact 

form (in the form of statistical table). 

e. Using of Percentages 

  According to Hariyadi (2009:24), the formula used as follow: 

P= Percentages  N= Total Frequent   F= Frequency of error occurred 

P=                                                  

 

f. Interpretation   

According to Kothari (2004:344), interpretation  is the device through which the factors 

that seem to explain what have been observed by the researcher in the course of the study. 

 

Results and Discussion 

 

Table 1:  Type, Frequency & percentage of errors made by third year students in writing 

Item 
Type of error 

 

Frequency of error 

 

Percentage of error 

 

1 Spelling 24 17% 

2 Article 18 13% 

3 Preposition 12 9% 

4 Capitalization 11 8% 

5 Missing subject or verb 11 8% 

6 No full stop 11 8% 
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7 Sentence structure 10 7% 

8 Missing comma 10 7% 

9 Verb form 10 7% 

10 Word choice 6 4% 

11 Subject-verb agreement 5 4% 

12 Verb tense 5 4% 

13 part of speech 2 1% 

Total number of errors 135 

 

Table 1 presents an analysis of errors made by third year students based on two types of 

analysis ;1) type of error, frequency and percentage of errors. The results indicate that the 

two most frequent errors that third year students performed were: Spelling (17%) followed 

by Articles (13%),  The next noticeable errors were Prepositions (9%),  Sentence Fragment 

(8%), Capitalization (8%) and Full Stop (8%) respectively. Next  were Sentence Structure 

(7%), Verb Form (7%) and Comma After Introductory Words (7%) equally.  Other errors 

that amounted less were Subject-verb agreement (4%), Verb Tense (4%), Word Choice (4%) 

and Part of Speech(1%). 

This finding represents  an answer to the first question in the current study; that is,  

1-What are the  most frequent types of errors that students made in academic writing? 

The most frequent writing errors made by third year students were in the following linguistic 

elements: 

Spelling, use of articles, use of prepositions, capitalization, omission of subject or verb, no 

full stops at the end of sentences, sentence structure ,missing commas, verb forms 

word choice, subject-verb agreement, verb tenses and parts of speech. 

Moreover, this result fulfills the first and second objectives of the present study. 

 

Table 2: Classification of errors in the students' writing tasks 

Category of error 

 

Sub-category of error 

 

Grammar 

Article- Preposition- Sentence Fragment (Missing subject or 

verb)- Sentence structure- Verb form- Subject/verb 

agreement- Verb tense- Part of speech 

Vocabulary Word choice 

Mechanics 

 

Spelling – Capitalization_ Comma after introductory words 

- Full stop 

 

In table 2, the writing errors committed by third year students were divided into three 

categories of errors : grammar, vocabulary and mechanics. The three categories were further 

divided into subcategories as follow: 

Most grammatical errors made by third year students were in articles, prepositions, 

sentences fragments, sentence structure, verb forms, subject-verb agreement, verb tenses and 
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parts of speech. Therefore, more attention and practice should be given to these 

subcategories in the teaching of writing skills. 

Regarding vocabulary, the results showed that third year students encountered few 

difficulties in word choice ; consequently, this subcategory should be given more emphasis 

in teaching writing. 

The results revealed that  most mechanical errors made by students were in spelling and 

punctuation, namely, capitalization, comma and full stop. As a result, these sub-categories 

should be prioritized in teaching writing. 

These results  confirm that third year students have actually encountered problems in the 

following linguistic categories: grammar, vocabulary and mechanics when they produce 

their own  pieces of  writing. Therefore, teachers should concentrate more on these points in 

the teaching of writing skills. 

Furthermore, the findings obtained from table 2 accomplish  the second objective of this 

study by classifying the various errors performed by students into categories and sub-

categories 

 

Table 3.  Common errors in grammar 

Item Type of error Frequency of error 

Percentage of 

grammatical 

errors 

 

1 Article 18 

2 Preposition 12 

3. Missing subject or verb 11 

4. Sentence structure 10 

5. Verb form 10 

6. Subject-verb agreement 5 

7. Verb tense 5 

8. Part of speech 2 

Total of Grammatical errors 

Total of errors 
73 

135 

Per:73÷135×100= 

54.07% 

 

Grammatical Errors 

The participants assigned the highest  percentage of 54.07% to the first item indicating that 

the use of  grammar is the  major problem that  students face in  their academic writing. The 

grammatical errors made by third year students were in articles, prepositions, sentence 

structure, sentence fragment, verb forms, verb tenses, subject verb agreement and part of 

speech. This result implies that third year students face  difficulties in grammar; moreover,  

grammar is  extremely significant  to  convey  a  correct  message.  Hutchinson  &  Waters  

(1987)    strongly suggested that  it is  important  to identify  the grammatical  forms needed 

for  academic programs and they should be included in the syllabus to  acquaint the learners 

with them for smooth progression. 
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Table 4. Common Errors in Mechanics 

Item 

 

Type of error 

 

Frequency of error 

 
Percentage of 

mechanical errors 

 

1. Spelling 24 

2. Capitalization 11 

3. Missing full stop 11 

4. Missing comma 10 

Total of mechanical errors 

Total of all errors 

56 

135 

Per:56÷135×100= 

41,48% 

 

 

Errors in Mechanics 

The percentage of errors in  mechanics is 41.48%. This result indicates that mechanics is the 

second major problem  facing students  in writing. Third year students made major  errors in 

spelling , capitalization, commas, and full stops; consequently, all these sub-categories 

should be focused in teaching writing skill. 

 

Table 5. Common Error in Vocabulary 

Item 

 

Type of error 

 

Frequency of error 

 
Percentage 

 
1. Word Choice 6 

Total of errors in vocabulary 

Total of all errors 

 

6 

135 

 

Per= 6÷135×100=4,4% 

 

Errors in Vocabulary 

In terms of vocabulary, the students made  minor errors in word choice(4.4%). Therefore, 

students have few problems in the category of vocabulary. 

This finding  indicates  that  some  students  were  unable  to  express  themselves 

appropriately in their writings due to their limited vocabulary. 

 

Table 6:Ranking of the categories of errors committed by third year students in writing 

Item Category Percentage 

1. Grammar 54.07% 

2. Mechanics 41,48% 

3. 
Vocabulary 

 
4.4% 

As revealed in table 6, grammar ranks first  with a  percentage of  errors of 54.07%. 

Mechanics ranks second with a percentage of errors  of 41.48%. Vocabulary  follows  

mechanics , with  a  percentage  of  errors  of  4.4%. This finding achieves the second 

objective of the current study; that is, ranking the categories from the highest ones to the 

lowest. 
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Table 7: Examples of  grammatical errors in  the students‟  pieces of writing 

Type of error Examples Corrections 

 

Missing / 

wrong  article 

 

I get up at 7:00 in morning. 

I go to cafeteria to have 

breakfast. 

At school the student enters to 

classroom in same time. 

At college the student is a free. 

 

 

I get up at 7:00 in the morning. 

I go to the cafeteria to have 

breakfast. 

At school the student enters the 

classroom at the same time. 

At college the student is free. 

 

Wrong / 

Missing 

Preposition 

 

In the first, I go to college at 

7:45. 

I get the university at 8:00. 

 

 

At first, I go to college at 7:45. 

I get to the university at 8:00. 

 

Missing subject 

 

In the school ? get the 

information from the book only. 

Every day in my college ? take 

it the same subjects. 

At university ? behave as adults. 

After that ? drink coffee with 

cake. 

At school, I get the information 

from the book only. 

I take the same subjects every day  

at college. 

At university, students behave as 

adults. 

After that, I drink a cup of coffee 

with a piece of cake. 

 

Sentence structure 

 

 

School attends/attending 

compulsory. 

University difficult subjects and 

exams two mid. 

At school, attendance is 

compulsory. 

At university, study is difficult and 

there are two exams: mid and final. 

 

Verb form error 

It‟s take two hours. 

When it finised, I take rist. 

Sometimes I preparing my 

homework or reading. 

I am study English language. 

It is end at 10:00. 

I am get up early 6:00 every 

day. 

It takes two hours. 

When it ends, I have a rest. 

Sometimes, I write my homework 

or read my lessons. 

 

I study /am studying English. 

It ends at 10:00. 

I get up  early at 7:00 every day. 

Subject-Verb 

Agreement error 

 

 

My class start with at 8:30. 

In school student do not need 

speaking skill. 

 

My first class starts at 8:30. 

In school, students do not need 

speaking skill. 
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Verb tense 

 

I am eating breakfast and go to 

the college at 7:00. 

When I came to college, I went 

to the lecture. 

I am going to the college at 

7:45. 

I take a rist until the second 

lecture came. 

 

I eat/have my breakfast and go to 

college at 7:00. 

When I come to college, I go to the 

lecture. 

I go to the college at 7:45. 

I usually take a rest before the 

second lecture begins. 

 

part of speech 
25.Different between school and 

college. 

Differences between school and 

college. 

 

 

As shown in table 7 above, most errors made by third year students occurred due to the 

incomplete learning of target language ( i.e. intralingual errors) except examples 5, 12 and 

24 were interlingual errors (i.e. errors due to the interference of the students' first language 

namely, Arabic whereby the students use their linguistic knowledge of L1 on some linguistic 

features in the target language; however, it often leads to making errors). 

 

Table 8: Examples of Mechanical errors 

Type of error 

 

Examples 

 

Corrections 

 

Spelling 

liecture,leacture,lictures,lucture,lecature, 

lacture 

Collage, collge 

grammer 

rist 

som 

fried 

coffiteria, cafettra, cafeterea 

cask 

bisy 

calss, calass 

liburary, 

univeresity, unvisitey 

exited 

catein 

chieldren, cildren, childeren 

teenger, tengger, teneegeres 

healty 

cloutis 

lecurer 

o‟ckloc 

lecture 

College 

grammar 

rest 

some 

afraid 

cafeteria 

kiosk 

busy 

class 

library 

university 

excited 

cantin 

children 

teenager 

healthy 

clothes 

lecturer 

o‟clock 

 

Capitalization at school attendance is compulsory At school attendance is 
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in school the teacher gives the topic. 

all my life were changed. 

this is poetry. 

 

compulsory. 

At school, the teacher 

gives the topic. 

All my life has 

changed. 

This is poetry. 

Missing comma after 

introductory words 

 

First ?I go to my first class at 8:30. 

After that I go to library and study about 

an hour 

 

 

First, I go to my first 

class at 8:30. 

After that, I go to the 

library and study for an 

hour. 

 

No full stop 

 

In the university you can wear everything? 

At 11:30 I go to the second class? 

 

In the university you 

can wear everything. 

At 11:30, I go to the 

second class. 

 

As shown in table 8 above, the examples include intralingual errors in spelling and 

punctuation  which are due to  the students' inadequate knowledge of spelling and the rules 

of punctuation. 

 

 

Table 9: Examples of semantic errors in the students writing 

Type of 

error 

 

Examples 

 

Corrections 

 

Word 

choice 

error 

 

I go to cafeteria to breakfast with my 

friends. 

At school you cannot tend your phones 

but in university you can tend your 

phones. 

Reading in school start 8 and finished 

1:30. 

 

I go to the cafeteria with my 

friends to have breakfast. 

At school you cannot bring your 

phones but at university you can. 

At school, classes start at 8 and 

finish at 1:30. 

 

 

As revealed in table 9,  the errors  made by students in examples 1 and 3  are interlanguage  

where third year students think in their first language; that is, Arabic and express their ideas 

in English which results in wrong word choice. However, the error  in the second example is 

intralingual where the students do not know the appropriate vocabulary. 

Finally, the examples of writing errors  mentioned in tables 7, 8 and 9 answer the second 

question of this study (i.e. why do students make those errors in academic writing ?) by 

assuming that the writing errors were caused either by target language interference or by the 

students' first language interference.  
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Conclusion 

     It can be concluded that second language writing is more difficult skill than any other 

skills for students to master, and that teaching second language writing can be said to be one 

of the most challenging tasks second language teachers have to undertake. Writing is also a 

demanding and slow skill ( Reid,2002) ;therefore, the skill of writing requires practice, 

effort and time on the part of both teachers andEFL learners.This is why  current study  has 

aimed to  identify  the most common types of  writing errors  made by third year students at 

the College of Education - El-Mergib University in order to find applicable remedies and 

solutions.  Results have shown that students have difficulties in revising their own pieces of 

writing as they hardly detect their mistakes. As a result, third year students   committed 

many  errors  in  academic  writing.  When the categories were ranked, results revealed  that 

third year students  had  the  most difficulties  in grammar, mechanics and experienced 

fewer difficulties in vocabulary. In grammar,  they  had errors in sentence structure, subject - 

verb agreement, prepositions, verb  forms, verb tenses and  use  of articles. In mechanics,  

on  the  other  hand,  they committed errors  in  punctuation,  spelling and capitalization. In 

vocabulary, they had only difficulties in word choice.  Consequently, emphasis and priority 

ought to be given to those  categories  that  rank  higher  through greater  time allotment  and 

more  intensive lessons and activities because students find more difficulties in those areas. 

More  attention  should  be  given  to  the use  of  language  (Mohseni  &  Satariyan, 2013);  

therefore,  more  writing  practice exercises should  be  given  to  students. In addition, error 

analysis should  be done regularly to provide learners feedback regarding their writing 

performance. Teachers should,  however,  be  knowledgeable  in providing  feedback, 

especially  in  marking errors.  Satariyan  and  Reynolds  (in  press) assert  that  students  can  

become  more empowered  with  their  own  learning  if teachers apply some particular 

strategies in their  writing  pedagogy.  Thus,  giving feedback should be done in a  

facilitative  and  constructive  way. Additionally,  engaging  students  into  the writings and 

informing them of how to use the vocabularies and their collocation rules in sentence can be 

a way to develop students‟ metacognitive  strategies  to  become  self-editors of their own 

writings and compositions (Reynolds  &  Satariyan, in  press; Mohsen). 

Furthermore, it has been concluded that the majority of writing errors made by third year 

students were due to intralingual interference; namely, inadequate knowledge of grammar, 

punctuation and vocabulary; whereas, fewer  errors were due to interlingual interference. 

Finally, the study concluded by suggesting a set of recommendations to deal with the 

problem. The recommendations suggested by the researcher provide an answer to the third 

question of the current study: How can those errors be remedied? 

 

Recommendations 

In the light of the findings obtained from this study, the following recommendations can be 

suggested: 

1.Teachers should reteach the language elements such as  grammar items or punctuation 

rules,  which the students  have wrongly used in their paragraphs, with more examples or 

using other situations and this teaching should be more interesting to the  students  so  that  

they  may  understand  the  elements  better. 

2.Teachers should highlight the importance of writing to students and raise their awareness 

of its significance. 
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3.The teaching material should be enriched with tasks and activities that can make students 

practice the writing skill more. 

4.Teachers should raise awareness of self-editing and proofreading. That is, students should 

be always recommended to check their writing works for correct spelling, punctuation, 

grammar and vocabulary use. 

5.Teachers should exert more effort to help students write in accordance with a plan and an 

outline. 

6.Another way to improve students writing skills is to read - as they read they pick up new 

vocabulary and engage with different writing styles. The more they read in English, the 

more they are exposed to different ways of expressing ideas. The grammatical structures and 

style of the writer will eventually start to show up in their own writing and they may learn 

some new vocabulary at the same time. 

7.Free writing practice is a good exercise for improving one‟s writing ability. Writing is a 

skill and therefore it is learned by practice just like any other skill. 

8.Note taking is also very helpful in enhancing the way writers generate ideas. 

9.Teachers have to play a role in motivating students to become better writers. 10.Teachers 

should also help students believe that they can be successful writers if they practice and 

exert some effort; they must believe that writing is a skill gained through hard work. 

11.For spelling errors, it's helpful to advise students to use a dictionary or computer spell 

checker to check their spelling and also keep a record of any words that they misspell. 

12.Practice, practice, practice! The more students write, edit, and proofread, the better they 

get at it. 

 

Limitations of the study 

    The study was limited to the common writing errors committed by third year university 

students with regard to grammar, mechanics and vocabulary. The study was conducted at the 

College of Education / El-Mergib University in 2019. The sample was randomly selected 

from third-year students majoring in English. 28 out of 30 students participated in this study. 

All of the participants were female, ranging in age from 20 to 22, and students were asked to 

write two paragraphs, one on their daily routine at college and the other on the differences 

between college and school. Two students were excluded from the study because their 

writing works were illegible and full of errors in sentence structure and spelling. The 

researcher faced a difficulty in determining the time of the writing tasks because the students 

were on a public holiday due to the Corona Covid 19 Epidemic. Therefore, the researcher 

chose the time of midterm exams to assign the students the writing tasks. Time allocated to 

the writing tasks was one hour. 
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Abstract 

In this paper, we obtain the approximate solution of nonlinear heat equation numerically by 

using Adomian decomposition method [ADM].we formulate the [ADM]; we applied this 

method for two examples.  

Nonlinear Heat Equation, [ADM].Key words.  

1. Introduction 

We deal with the nonlinear heat equation, the numerical solutions of initial value problems of 

nonlinear heat equation are. 

 We can find the solution by numerical method, called the Adomian decomposition method 

[ADM].  

                                                                          2. Adomian decomposition method [ADM] 

In the year 1980 AD, the American scientist George Adomian presented a new effective way 

to solve linear and nonlinear differential equations 

Steps apply the solution of PDE by [ADM],  

1. We use the differential operator to solve the PDE as following, 

             (   )    (   )    (   )   (   )                ( ) 

                     
     (   )

     
     ( )                    

Where, 

  (   )  Is Differential operator, highest derivative order. 
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  (   ) Is the rest of the differential operator with the lowest order.    (   ) Is nonlinear 

functions,  (   )  is Nonhomogeneous term.  

   
   Inverse Operator,                                                                                                                             

2.  Applying the inverse operator    
  to equation ( ) becomes 

 (   )| 
     

      ( (   ))    
    (   )    

    (   ) 

   
   (   ) 

 (   )   (   )    
      ( (   ))    

    (   )    
    (   ) 

   
   (   ) 

Using the                   of the previous problem, yields to,  

 (   )   (   )    
      (   )    

    (   )    
    (   ) 

   
   (   )     (  )       

3. We decompose the unknown function  (   ) as a sum of components defined by the 

series, 

 (   )  ∑   (   )

 

   

 

We decompose the unknown nonlinear functions   (   ) by Polynomials Adomian, 

  (   )  ∑     (   )

 

   

 

We Substitute values  (   )       (   ) in equation (  )   

∑   (   )

 

   

   (   )    
     ∑   (   )

 

   

  

  
    (   )  ∑   

 

   

  (   )    
   (   ) 
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 4. To find different solutions   (   ) from  (   ) we use the iterative 

relationship,            

  {
  (   )   (   )    

   (   )                                                          

    (   )     
        (   )    

      (   )    
       (   )         

 

We can find,   (   )     (   )      (   )… 

  (   )     
       (   )    

     (   )    
      (   ) 

  (   )     
       (   )    

     (   )    
      (   )                                              

                                          (   )     
       (   )    

     (   )    
      (   ) 

3. Polynomials Adomian  

By Adomian in 1992, as it gave a general formula to the values     (   ) 

    (   )      
 

  
*
  

   
( (∑    

 

   

(   )))+

   

                     

Where,   

    , Is parameter variable.       (   )    Is nonlinear functions.                                                                                               

We can find the     (   )     (   )     (   )   

    (   )  
 

  
*
  

   
( (∑    (   )

 

   

))+

   

   (  (   )) 

    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+

   

  
 

  
( (    (   )      (   )))     

 [  (    (   )      (   ))]
   

(  (   ))   

   
 (  (   )) 
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    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+

   

 
 

  
 
  

   ( (    (   )      (   )      (   )))     

  
(  (   )) 

  
  (  (   ))     

 (  (   )) 

    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+
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4. Numerical results 

Example (1                                                                                                                                                                                      )

Find the approximate solution of nonlinear Heat Equation. 

    ,
          

                   (   )  
    

      

- ( )  

Exact Solution, 

 (   )  
    

      
 

  
  

         

Approximate Solution  :

, Using the differential operator on both sides of the equation
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Applying the inverse operator on both sides of the equation, 
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  (  (   ))  

 (   )| 
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  (  (   ))  

 (   )   (   )    
      ( (   ))     

  (  (   ))  

Using the I.C of the previous problem, yields, 

 (   )  
    

      
   

      (   )     
  (  (   ))  

We decompose the unknow  (   ) as a sum of component defined by the series, 

 (   )  ∑   (   )

 

   

                         (   )  ∑   

 

   

  (   )  

We substitute values  (   )     (   ) in previous equation,  

∑   (   )

 

   

 
    

      
   

     ∑   (   )

 

   

 

    
  ∑     (   )

 

   

  

We use the iterative relationship,  

  (   )  
    

      
 

    (   )    
        (   )   

   
      (   )       

We get, 
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      (  )     
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(      ) 
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Approximate Solution, 
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We note this solution is corresponding with exact one, 

Fig ((1)) the solution of Example 1 using 

[ADM] when t=0.005. 

Fig ((1)) comparative between exact and 

approximate solution of Example 1. 

  

 

                                                                                                                                                                                     Example (2)

Find the approximate solution of nonlinear Heat Equation. 

                    {
          (  )

 

                       (   )    } ( ) 

Exact Solution, 

 (   )        

Approximate Solution  :

, Using the differential operator on both sides of the equation

            (   )   

Applying the inverse operator on both sides of the equation, 
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      ( (   ))    

    (   ) 

 (  
      (   ) )   

Using the I.C of the previous problem, yields, 

 (   )       
       (   )    

    (   )  (  
      (   ) )   

We decompose the unknow  (   ) as a sum of component defined by the series, 

 (   )  ∑   (   )

 

   

           (   )  ∑     (   )    

 

   

 

   (   )  ∑     (   ) 

 

   

 

We substitute values  (   )      (   )    (   ) in previous equation,  
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We use the iterative relationship,    

  (   )      

    (   )    
        (   )   

  
      (   )    

      (   )     

We get, 
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We note this solution is corresponding with exact one, 

Fig ((2)) the solution of Example 2 using 

[ADM] when t=0.5. 

Fig ((2)) comparative between exact and 

approximate solution of Example 2. 

 
 

 

5. Conclusion 

We have studied the Adomian decomposition method [ADM] to the nonlinear heat equation, 

we implement this method to two examples, and the results showed that the [ADM] is an 

efficient technique and simple for solving nonlinear heat equations. 
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RCDLSD

1.158 .

Results

1

 

1 0 0.39 0.15 0.07 0.67 0 

2 0 0 0 0.04 0.24 0 

3 0 0 0 0.04 0.68 0 

4 0 0 0.31 0.1 0 0.06 

5 0 0 0 0.39 0.15 0.03 

6 0 0 0 0 0.24 0.03 

7 0.0031 0 0 0.06 0.24 0.03 

8 0.0034 0 0.31 0.095 0.58 0.03 

1

1 Cd78

1.11311.1134ppm

P=0.171 

11
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∆𝑢 =
1

𝑟2
𝜕

𝜕𝑟
(𝑟2

𝜕𝑢

𝜕𝑟
) +

1

𝑟2𝑠𝑖𝑛

𝜕

𝜕
(𝑠𝑖𝑛

𝜕𝑢

𝜕
) +

1

𝑟2𝑠𝑖𝑛2

𝜕2𝑢

𝜕𝜑2
= 0

𝑌( , 𝜑 + 2𝜋) = 𝑌( , 𝜑)

|𝑌(0, 𝜑)| < ∞      ,     |𝑌(𝜋, 𝜑)| < ∞  
}

 𝑚

∬𝑌2Δ ,𝜑𝑌1
Σ

dΩ  

Δ ,𝜑 =
1

𝑠𝑖𝑛

𝜕

𝜕
(𝑠𝑖𝑛

𝜕

𝜕
) +

1

𝑠𝑖𝑛2

𝜕2

𝜕𝜑2
                           

𝑑Ω = 𝑠𝑖𝑛 d dφ  
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(𝑟,  , 𝜑)

∆𝑢 =
1

𝑟2
𝜕

𝜕𝑟
(𝑟2

𝜕𝑢

𝜕𝑟
) +

1

𝑟2𝑠𝑖𝑛

𝜕

𝜕
(𝑠𝑖𝑛

𝜕𝑢

𝜕
) +

1

𝑟2𝑠𝑖𝑛2

𝜕2𝑢

𝜕𝜑2

= 0           (1)

𝑢(𝑟,  , 𝜑) = 𝑅(𝑟). 𝑌( , 𝜑)

𝑟2𝑅` + 2𝑟𝑅`` − λ𝑅 = 0       (2)

⇒ λ =
   𝑟2𝑅` + 2𝑟𝑅``

𝑅

𝑌( , 𝜑)

1

𝑠𝑖𝑛

𝜕

𝜕
(𝑠𝑖𝑛

𝜕𝑌

𝜕
) +

1

𝑠𝑖𝑛2
𝑌𝜑𝜑
`` + 𝜆𝑌 = 0                               

Δ ,𝜑𝑌 + 𝜆𝑌

= 0                                                                                                                     (3)

𝑌

𝑌( , 𝜑)

𝑌( , 𝜑 + 2𝜋) = 𝑌( , 𝜑)

|𝑌(0,𝜑)| < ∞      ,     |𝑌(𝜋, 𝜑)| < ∞  
}                                                                                 (4)
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𝑌( , 𝜑)𝑌( , 𝜑) =

𝜃( ). ∅(𝜑)

∅`` + 𝜇∅ = 0   ⟹    𝜇 = −
∅``

∅
  ,

μ < 0       , (𝜇 − 𝑐𝑜𝑛𝑠𝑡)                                  (5)

𝜃( ). ∅(𝜑 + 2𝜋) − 𝜃( ). ∅(𝜑)
= 0                                                                       

𝜃( ). ,∅(𝜑 + 2𝜋)−. ∅(𝜑)- = 0      , 𝜃( )
≠ 0                                                                   

∅(𝜑 + 2𝜋) = ∅(𝜑)

𝜑(𝜑)𝜇 = 𝑚2

cos(𝑚𝜑) , sin (𝑚𝜑) 

𝑘2 + μ = 0      ⇒   𝑘1,2 = ±√𝜇

∅(𝜑) = 𝐶1 exp(√−𝜇φ) + 𝐶2 exp(−(√−𝜇φ))

∅(𝜑 + 2𝜋) = 𝐶1 exp(√−𝜇(φ + 2π)) + 𝐶2 exp(−(√−𝜇(φ + 2π)))

∅(𝜑 + 2𝜋) ≠ ∅(𝜑)

𝜇 = 0  
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∅(𝜑) = 𝐶1 + 𝐶2φ

∅(𝜑 + 2𝜋) = 𝐶1 + 𝐶2(φ + 2𝜋)  
}            ⇒   𝜑(𝜑 + 2𝜋) ≠ 𝜑(𝜑)

𝜇 > 0  

𝑘1,2 = ±𝑖√𝜇

∅(𝜑) = 𝐶1 cos(√𝜇φ) + 𝐶2 sin(√𝜇φ)

∅(𝜑 + 2𝜋) = 𝐶1 cos(√𝜇(φ + 2π)) + 𝐶2 sin(√𝜇(φ + 2π))

⇒  cos(√𝜇(φ + 2π)) − cos(√𝜇φ) = 0                             

⇒   2s 𝑖𝑛 (√𝜇(
2φ + 2π

2
)) 𝑠𝑖𝑛 (√𝜇

2π

2
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𝑘

2
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𝜃
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𝑑
[𝑠𝑖𝑛
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𝑑
] + [𝜆 −

𝜇

𝑠𝑖𝑛2
] θ = 0                             

          = 0    ,    = 𝜋

𝑡 = 𝑐𝑜𝑠

𝑋(𝑡)|𝑡= cos = 𝑋(𝑐𝑜𝑠 ) =  𝜃( )  

𝑋(𝑡)

𝑑

𝑑𝑡
[(1 − 𝑡2)

𝑑𝑋

𝑑𝑡
] + [𝜆 −

𝑚2

1 − 𝑡2
] X = 0        , −1 < 𝑡 < 1                       

𝜆 = 𝑛(𝑛 + 1)

𝑋(𝑡)|𝑡= cos = 𝑃𝑛
(𝑚)
(𝑡)|

𝑡= cos
= 𝑃𝑛

(𝑚)(𝑐𝑜𝑠 ) =  𝜃( )   ,     𝑚 ≤ 𝑛
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𝑃𝑛
(𝑚)(𝑡)𝑚

𝑛

𝑚 = 0         𝑌𝑛
(0)( , 𝜑) = 𝑃𝑛(𝑐𝑜𝑠 )

𝑚 = 1        𝑌𝑛
(−1)( , 𝜑) = 𝑃𝑛

(1)(𝑐𝑜𝑠 )𝑐𝑜𝑠𝜑, 𝑌𝑛
(1)( , 𝜑) = 𝑃𝑛

(1)(𝑐𝑜𝑠 )𝑠𝑖𝑛𝜑
………………………………………………………………………………….  

  𝑚 = 𝑘      𝑌𝑛
(−𝑘)( , 𝜑) = 𝑃𝑛

(𝑘)(𝑐𝑜𝑠 )𝑐𝑜𝑠𝑘𝜑, 𝑌𝑛
(𝑘)( , 𝜑) = 𝑃𝑛

(𝑘)( , 𝜑)𝑠𝑖𝑛𝑘𝜑}
 
 

 
 

    (6)

,       𝑘 = (1,2,… . . 𝑛)  

𝑛2n + 1

2n + 1 

𝑌𝑛(𝜃, 𝜑) = ∑(𝐴𝑚𝑛𝑐𝑜𝑠𝑚𝜑 + 𝐵𝑚𝑛𝑠𝑖𝑛𝑚𝜑)𝑃𝑛
(𝑚)

𝑛

𝑚=0

(𝑐𝑜𝑠 )

𝑌𝑛( , 𝜑) = ∑ 𝐶𝑚𝑛𝑌𝑛
(𝑚)

𝑛

𝑚=−𝑛

( , 𝜑)

𝐶𝑚𝑛 = {
𝐴𝑚𝑛      ,       𝑚 ≤ 0
𝐵𝑚𝑛        ,       𝑚 > 0

𝑌𝑛
(0)
= 𝑃𝑛(𝑐𝑜𝑠 )𝜑

𝑃𝑛(𝑡)𝑛(−1,+1)(𝑛 + 1)

𝑌( , 𝜑) = 𝜃( ). ∅(𝜑),          𝜃( ) = 𝑃𝑛(𝑐𝑜𝑠 )

𝑃𝑛
(𝑚)
(𝑥) = (1 − 𝑥2)

𝑚

2
𝑑𝑚𝑃𝑛(𝑥)

𝑑𝑥𝑚
,        ∅(𝜑) = {

𝑠𝑖𝑛𝑘𝜑
𝑐𝑜𝑠𝑘𝜑
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𝑌𝑛
(±𝑘)

= 𝑠𝑖𝑛𝑘  [
𝑑𝑘𝑃𝑛(𝑡)

𝑑𝑡𝑘
]
𝑡= cos

. {
𝑠𝑖𝑛𝑘𝜑
𝑐𝑜𝑠𝑘𝜑

𝑅(𝑟)𝑅 = 𝑟𝜎

𝜆 = 𝑛(𝑛 + 1)

𝜎(𝜎 + 1) − 𝑛(𝑛 + 1) = 0

𝜎

𝜎 = 𝑛      ,     𝜎 = −(𝑛 + 1)

𝑟𝑛𝑌𝑛
(𝑘)
( , 𝜑)

𝑟−(𝑛+1)𝑌𝑛
(𝑘)
( , 𝜑)

}        (7)

𝝀

𝜮

𝑌1 , 𝑌2

Δ  ,𝜑𝑌1 + λ1Y1 = 0     ,   Δ ,𝜑𝑌2 + λ2Y2 = 0                  (8)

∬Y2Δ ,𝜑𝑌1
Σ

dΩ 
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∬Y2Δ ,𝜑𝑌1
Σ

dΩ

=∬𝑌2 [
1

𝑠𝑖𝑛

𝜕

𝜕
(𝑠𝑖𝑛

𝜕𝑌1
𝜕
) +

1

𝑠𝑖𝑛2

𝜕2𝑌1
𝜕𝜑2

]
1Σ

sin d dφ

∫ {𝑌2𝑠𝑖𝑛
𝜕𝑌1
𝜕
|
𝜃=0

𝜋2𝜋

0

−∫ 𝑠𝑖𝑛
𝜕𝑌2
𝜕

𝜕𝑌1
𝜕
𝑑 +𝑑𝜑 +

𝜋

0

∫
1

𝑠𝑖𝑛
{𝑌2
𝜕2𝑌1
𝜕𝜑2

|
 =0

2𝜋𝜋

0

−∫
𝜕𝑌2
𝜕𝜑

𝜕𝑌1
𝜕𝜑
𝑑𝜑+𝑑

2𝜋

0

∵ 𝑌𝑛
(±𝑘)

= 𝑠𝑖𝑛𝑘  [
𝑑𝑘𝑃𝑛(𝑥)

𝑑𝑡𝑘
]
𝑡= cos

. {
𝑠𝑖𝑛𝑘𝜑
𝑐𝑜𝑠𝑘𝜑

𝑌2(2𝜋,  ) =  𝑌2(0,  )         ,       
𝜕𝑌1
𝜕𝜑
(2𝜋,  ) =  

𝜕𝑌1
𝜕𝜑
(0,  )

∴ ∬Y2Δ ,𝜑𝑌1
Σ

dΩ

= ∫ ∫(−𝑠𝑖𝑛 )

𝜋

0

2𝜋

0

𝜕𝑌2
𝜕

𝜕𝑌1
𝜕
d dφ

+∫ ∫(−
1

𝑠𝑖𝑛
)

𝜋

0

2𝜋

0

𝜕𝑌2
𝜕𝜑

𝜕𝑌1
𝜕𝜑
d dφ  

= −∫ ∫ [
𝜕𝑌1
𝜕

𝜕𝑌2
𝜕
+

1

𝑠𝑖𝑛2

𝜕𝑌1
𝜕𝜑

𝜕𝑌2
𝜕𝜑
]

𝜋

0

2𝜋

0

𝑠𝑖𝑛 d dφ  
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∴ ∬𝑌2Δ𝜃,𝜑𝑌1
Σ

dΩ

=∬[
𝜕𝑌1
𝜕

𝜕𝑌2
𝜕

Σ

+
1

𝑠𝑖𝑛2

𝜕𝑌1
𝜕𝜑

𝜕𝑌2
𝜕𝜑
]  𝑑Ω                                             (9) 

𝑔𝑟𝑎𝑑𝑢
→    =∑

1

ℎ𝑗

3

𝑗=1

du

dxj
𝑖�⃗⃗�       ,   ℎ𝑗 = √(

𝜕𝑥

𝜕𝑥1
)2 + (

𝜕𝑦

𝜕𝑥2
)2 + (

𝜕𝑧

𝜕𝑥3
)2     , 𝑗 = 1,2,3

𝑥1~ 𝑟    ,    𝑥2~ 𝜃       ,      𝑥3~ 𝜑    

𝑟 = 𝑐𝑜𝑛𝑠𝑡    ⇒    
𝑑𝑢

𝑑𝑟
= 0     ,    𝑟 = 𝑅 = 1   

ℎ2 = √(
𝜕𝑥

𝜕
)2 + (

𝜕𝑦

𝜕
)2 + (

𝜕𝑧

𝜕
)2     

= √𝑐𝑜𝑠2 𝑐𝑜𝑠2𝜑 + 𝑐𝑜𝑠2  𝑠𝑖𝑛2𝜑 + 𝑠𝑖𝑛2 = 1

ℎ3 = √(
𝜕𝑥

𝜕𝜑
)2 + (

𝜕𝑦

𝜕𝜑
)2 + (

𝜕𝑧

𝜕𝜑
)2     = √𝑠𝑖𝑛2 𝑠𝑖𝑛2𝜑 + 𝑠𝑖𝑛2 𝑐𝑜𝑠2𝜑

= 𝑠𝑖𝑛

𝑔𝑟𝑎𝑑𝑢
→    =

∇𝑢
→ =

𝜕𝑢

𝜕
𝑖⃗⃗  ⃗  +

1

𝑠𝑖𝑛

𝜕𝑢

𝜕𝜑
𝑖𝜑⃗⃗  ⃗

𝑥 , 𝑦 , 𝑧𝑥1, 𝑥2,   𝑥3
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∇𝑌1
→ =

𝜕𝑌1
𝜕 i



→ +
1

𝑠𝑖𝑛

𝜕𝑌1
𝜕𝜑 i𝜑
→

∇𝑌2
→ =

𝜕𝑌2
𝜕 i



→ +
1

𝑠𝑖𝑛

𝜕𝑌2
𝜕𝜑 i𝜑
→

∇𝑌1
→ .

∇𝑌2
→ =

𝜕𝑌1
𝜕
.
𝜕𝑌2
𝜕
+

1

𝑠𝑖𝑛2

𝜕𝑌1
𝜕𝜑
.
𝜕𝑌2
𝜕𝜑

∴ ∬𝑌2Δ𝜃,𝜑𝑌1
Σ

dΩ = −∬𝑔𝑟𝑎𝑑𝑌1𝑔𝑟𝑎𝑑𝑌2𝑑Ω

Σ

𝑌1, 𝑌2

𝐽 = ∬{𝑌2Δ𝜃,𝜑𝑌1 − 𝑌1Δ𝜃,𝜑𝑌2}𝑑Ω

Σ

= 0                                                                        (10) 

𝑌1, 𝑌2

Δ𝜃,𝜑𝑌1 = −λ1𝑌1       ,    Δ𝜃,𝜑𝑌2 = −λ2𝑌2

𝐽 = ∬*−λ1𝑌1𝑌2+λ2𝑌1𝑌2+𝑑Ω

Σ

= 0

                         (λ2 − λ1)∬𝑌1𝑌2𝑑Ω

Σ

= 0

λ2 ≠ λ1
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∬𝑌1𝑌2𝑑Ω

Σ

= 0

⇒       ∫ ∫𝑌1( , 𝜑)𝑌2( , 𝜑)

𝜋

0

2𝜋

0

sin d dφ = 0  

𝜆

1 

1985

2 

1971

3 

1،2

1984 

4 

1989 

5 

6 

 

7 

4422

8 
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ABSTRACT 

      

In this paper, we use the concept of λ-closed set and  -closed set to define two classes of 

generalized regular closed sets; namely λ-generalizations and  -generalizations.  The class 

of λ-generalizations includes:    -closed set,   λ-closed set and r   -closed set, while the 

second class of generalizations includes:  .r-closed set,   .r-closed set and r.  -closed set.  

We investigate the characterizations of these generalizations, moreover, we illustrate the 

implications of these classes among themselves and with the known sets, and finally we 

study their behavior in regular spaces and in extremely disconnected spaces. 

Keywords: Topological space and generalizations, regular space, extremely disconnected 

space. 

 

AMS Subject Classification (2000): 54A05, 54D10, 54G05.  

 

 

1.  INTRODUCTION                   

 

The concept of regular closed sets was introduced be Stone in 1937 [1], where a 

subset in a topological space is called regular closed (briefly r-closed) if its equals to the 

closure of its interior, Stone studied this class of sets, and showed that r-closed set is 

stronger than closed set.  The family of r-closed sets has some applications in the 

semiregularization space [1,2], also in a generalization for algebraic openings and closings 

in a complete lattice [3].   

Many studies in the literature have been made on defining different generalizations of 

closed sets as;  -sets,  -closed sets,  -closed sets, α-closed sets, semi-closed sets, preclosed 

sets, b-closed sets, etc., where these notions were defined using the closure and the interior 

operations.  The concept of these generalizations play a significant role in general topology, 

and used to derive several forms of higher and lower separation axioms and compactness. 

Maki [4] introduced the notion of ᴧ-sets in topological spaces, where a ᴧ-set is a set 

that equals to its kernel, i.e. to the intersection of all open supersets of the set, then in 2021, 

Almarghani and Arwini [5] introduced generalizations of regular closed sets, namely   -

sets, g.  -sets,   . -set and   .  -set, by considering the notion of the closure operator ᴧ -

closure.  Arenas et al. [6] introduced and investigated the notion of λ-closed sets by 

involving ᴧ-sets and closed sets, this enabled them to obtain new separation axioms by 
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utilizing the notion of λ-closure operator.  The concept of generalized closed set (briefly  -

closed) was due to Levine in 1970 [7], when he used this notation to define a space called 

  

 

-space, and he showed that   

 

 is strictly between the spaces    and    [8,9,10].  In 1993, 

Palaniappan [11] introduced the concept of regular generalized closed sets (briefly r  -

closed) and he proved that this class of sets is weaker than the class of  -closed sets.  Later 

on 2011 [12] Bhattacharya defined a new class of sets called generalized regular closed sets 

(briefly    r-closed), when he studied the behavior relative to unions, intersections and 

subspaces; moreover, he proved that these class of sets are weakly ordered as; r-closed set, 

 .r-closed set,  -closed set then r. -closed set. 

The purpose of this article is to use the notions of λ-closed set and  -closed set to 

define two classes of generalized regular closed sets; namely λ-generalizations and  -

generalizations, where λ-generalizations class consists the sets:    -closed sets,   λ-closed 

sets and r   -closed sets, while the second class of generalizations contains the sets:  .r-

closed sets,   .r-closed sets and r.  -closed sets, where  .r-closed sets and r. -closed sets 

were due to Bhattacharya and Palaniappan, as we mentioned before.  We discuss the 

properties of these generalizations, moreover, we illustrate the implications of these classes 

among themselves and with the known sets, and finally we investigate their behavior in 

regular spaces and in extremely disconnected spaces. 

We divided our article into five main sections as; introduction, preliminaries, λ-

generalizations,  -generalizations and finaly conclusion. 

 

2.  PRELIMINARIES  

 

In this section, we recall the definitions of regular-closed sets, v-sets, λ-closed sets and 

 -closed sets, with some of their properties that we need in the sequel.       

Throughout this paper (   ) represented non-empty topological space, and will 

replaced by X if there is no chance of confusion, no separation axioms assumed unless 

otherwise mentioned.  If A is a subset of a space X, the notions   and    denote the closure 

and the interior of A; respectively.   

 

2. 1.  Regular Closed Sets             

 

Definition 2.1.1. [1] A subset B of a space (   ) is called regular closed (briefly r-closed) if 

B=   ̅̅̅, while the set B is called δ-closed set if B is the intersection of r-closed sets.  The 

family of all r-closed sets in (   ) is denoted by RC(   ). 

Corollary 2.1.1. [1]  

1- Every r-closed set is δ-closed set. 

2- Every δ-closed set is closed set. 

3- Intersection of r-closed sets is not necessarily r-closed. 

4- Finite union of r-closed sets is r-closed. 

Definition 2.1.2. [13] Let A be a subset of X then, the r-closure of A is defined as the 

intersection of all r-closed sets containing A, and is denoted   
 
. 
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Proposition 2.1.1. [13] Let X be a space and A, B⊆X, then: 

1-   
 
 is δ-closed set but not r-closed set in general. 

2- A ⊆   ⊆  
 
. 

3- If A is r-closed then A=  
 
. 

4- A is δ-closed if and only if A=  
 
.  

 

Definition 2.1.3. [13] A space X is called  regular-space if for any closed set F and x F 

there exist disjoint open sets U and V such that x U and F⊆V. 

 

Definition 2.1.4. [14] A space X is called extremely disconnected (briefly e.d) if, the closue 

of every open set in x is also open. 

Proposition 2.1.2. [14] In extremely disconnected space (   ); we have: 

1- Any r-closed set is clopen. 

2- Any r-open set is clopen. 

3- RO(   ) =RC(   ) =    , where RO(   ) is the family of all r-open sets in X, and    

is the collection of all closed sets in X. 

 

 

2. 2.  ᴧ-Sets and Regular ᴧ-Sets 

Definition 2.2.1. [4] Let В be a subset of a topological space (   ), then: 

1-   = {F: F⊆B‚ F is closed}.  

2-  ᴧ = {U: B⊆U‚ U is open}. 

3-     =  { N: N⊆B , N is r-closed}.   

4-  ᴧ =  {W: B⊆W, W is r-open}. 

 

Definition 2.2.2. [4] A subset B of a topological space (   ) is called: 

1- v-set if   =B . 

2- ᴧ-set if B = ᴧ. 

3-   -set if    =B. 

4- ᴧ -set if B =  ᴧ . 

Theorem 2.2.1. [5] Let A and B be subsets of a topological space (   )‚ then the following 

properties are hold: 

1-    ⊆  ⊆ ⊆  ᴧ ⊆  ᴧ  . 
2- If A⊆B then     ⊆    and  ᴧ ⊆  ᴧ   
3- (   )  =    .  

4-  ( ᴧ ) ᴧ =  ᴧ .  

5- (   )   = (    )ᴧ   
6- ( ᴧ )  =(   )                                       
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Theorem 2.2.2. [5] In a topological space (   ) the following hold: 

1- Every r-closed is   -set. 

2- Every   -set is v-set. 

3- Every r-open is ᴧ -set. 

4- Every ᴧ - set is ᴧ-set. 

5- B is   -set iff    is ᴧ -set. 

 

Diagram 1, shows the implications between the generalizations: 

 

 

r-closed       -set              r-open   ᴧ -set 

                          and                            

closed       -set                   open     ᴧ-set 

 

Diagram 1. Generalizations of regular closed sets and regular open sets. 

 

Theorem 2.2.3. [5] In e.d space (   ), if A⊆X then  ᴧ = 
 
. 

Theorem 2.2.4. [5] In regular space (   ), if A⊆X, then  
 

     

Corollary 2.2.1. [5] In regular e.d space X, if A⊆X, then  ᴧ = 
 
=   

 

 

2. 3.  λ-Closed Sets 

 

Definition 2.3.1. [6] A subset A of a topological space (X, τ) is called λ-closed if A= L∩F‚ 

where L is ᴧ-set and F is closed set.   

 

Corollary 2.3.1. [6]  

-1 Every closed set is λ-closed 

 -2 Every ᴧ-set is λ-closed.   

 

Theorem 2.3.1. [6] For a subset A of a topological space (X, τ) the following statements are 

equivalent: 

1- A is λ-closed. 

2- A=   ∩ A . 
 

2. 4.  -Closed Sets 

 

Definition 2.4.1. [10,11,12] A subset A of a topological space (X, τ) is said to be : 

1- Generalized closed (briefly  -closed) if   ⊆U whenever A⊆U and U is open in X. 

2- Regular generalized closed (briefly r. -closed) if   ⊆W whenever A⊆W and W is r-

open . 
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3- Generalized regular closed (briefly  .r-closed) if   
 
⊆U whenever A⊆U and U is open 

in X. 

 

Corollary 2.4.1. [10] 

1- Any closed set is  -closed. 

2- Union of  -closed  sets is  -closed. 

3- Finite Intersection of  -closed sets is not necessarily  -closed. 

 

Corollary 2.4.2. [10] If X is a topological space and x is a point in X such that {x} is not 

closed, then * +   is a  -closed set. 

 

Theorem 2.4.1. [10] For a subset A of a topological space (X, τ) the following statements 

are equivalent: 

1- A is closed. 

2- A is  -closed and λ-closed. 

 

 

3.  λ-GENELAIZATIONS  

 

In this section, we define a new class of generalizations by involving ᴧ -sets and r-

closed sets; namely λ-generalizations that contains the sets:    -closed set,   λ-closed set and 

r   -closed set.  We prove that these sets are weakly ordered as: r-closed set,    -closed set, 

r   -closed set, λ-closed set.  In addition, we investigate the properties of this class of 

generalizations in regular spaces and in e.d spaces. 

 

Definition 3.1. A subset A of a topological space (X, τ) is called: 

1- r λ-closed if A=L∩F‚ where L is ᴧ -set and F is r-closed set. 

2- r   -closed if A=L∩F, where L is ᴧ-set and F is r-closed set. 

3-   λ-closed if A=L∩F‚ where L is  ᴧ -set and F is closed set.  

 

Theorem 3.1. In a topological space (X, τ), we have: 

1- Any r-closed set in X is r λ-closed and r   -closed. 

2- Any closed set in X is   λ-closed and λ-closed. 

3- Every ᴧ -set is r λ-closed set and   λ-closed.   

4- Every ᴧ-set is r   -closed set and λ-closed. 

 

Corollary 3.1. 

1- Every r λ-closed set is r   -closed and   λ-closed. 

2- Every r   -closed is λ-closed. 

3- Every   λ-closed is λ-closed. 

Proof: 

1- Direct since every r-closed is closed and ᴧ -set is ᴧ-set. 

2- Direct since every r-closed is closed 

3- Direct since every ᴧ -set is ᴧ-set. 
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Example 3.1. Let X= {a‚b‚c‚d} and τ= {Ø, X‚ {a}, {b‚c}‚ {a‚b‚c}}, then RC(X, τ)= {Ø‚ X‚ 

{b‚c‚d}‚ {a‚d}}.  If A= {a‚b,c}, B= {b,c} and C= {d}, then: 

3- A is r   -closed but not r λ-closed; also A is λ-closed but not   λ-closed. 

4- B is r λ-closed but not r-closed; also B is   λ-closed but not closed. 

5- C is λ-closed but not r   -closed; also C is   λ-closed but not r λ-closed.  

  

Theorem 3.2. A subset A of a topological space (X, τ) is r λ-closed iff A=     
 
 . 

Proof:  Suppose A is r λ-closed then A=B∩F‚ where B is ᴧ -set and F is r-closed set, so 

A   
 
 and A   , thus A       

 
…..(1), A=B∩FF then   

 
  (F is r-closed), A= 

B∩FB then     B (B is  ᴧ  -set) and      
 
  ∩F, i.e.       

 
 A… (2).  From (1) 

and (2) we get A=     
 
. 

  Suppose A=     
 
, since     is ᴧ -set and   

 
is r-closed then A is r λ-closed. 

 

Theorem 3.3. A subset A of a topological space (X, τ) is r   -closed iff A=    
 
. 

Proof:  Suppose A is r   -closed, so A= B∩F where B is ᴧ-set and F is r-closed set, and 

since A   ̅  and A    we have A      
 
 ......(1), now since A=B∩FF, then   

 
  (F 

is r-closed), A=B∩F B then    B (B is ᴧ-set), we obtain     
 
  ∩F, i.e.     

 
 

A……(2).  From (1) and (2) we get A=     
 
.  

 Suppose A=    
 
, since    is ᴧ-set and   

 
is r-closed then A is   λ-closed. 

 

Theorem 3.4. A subset A of a topological space (X, τ) is   λ -closed iff A=      . 

Proof:  Suppose A is   λ-closed, so A= T∩C, where T is  ᴧ -set and C is closed set, since 

A    and A    then A       ......(1), now A=T∩CC then     (C is closed ), A= 

T∩C T so      T (T is  ᴧ -set ), we have        ∩C, i.e.       A……(2).  From 

(1) and (2) we get A=     . 

 Suppose A=     , since     is ᴧ -set and   is closed then A is   λ -closed. 

 

Theorem 3.5. In regular space (X, τ) if AX then: 

1- A is r   -closed iff A is λ-closed. 

2- A is r λ-closed iff A is   λ-closed  
Proof: 

1-  Direct. 

 If A is λ-closed then from theorems (2.3.1), (2.2.4) and (3.3) we obtain A=      =   

  
 
, so A is r   -closed. 

2-  Direct. 

 If A is    λ-closed then from theorems (3.4), (2.2.4) and (3.2) we obtain A=     

 =      
 
, so A is r λ-closed. 

 

 

 

 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 
  

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

                       

 

Theorem 3.6. In e.d space (X, τ) if AX then: 

1- A is r λ-closed iff    
 
=A. 

2- A is r   -closed iff A is ᴧ-set. 

3- A is   λ-closed iff A is closed.  

Proof:  

1-  If A is r λ-closed, then A=      
 
=   

 
  

 
=  

 
. 

 If   
 
= A, then      

 
=      = , so A is r λ-closed. 

2-  If A is r   -closed, then A=    
 
=       =  , so A is ᴧ-set. 

 If A is ᴧ-set, then     
 
=A  

 
=A, so A is     -closed. 

3-  If A is   λ-closed, then A=      =  
 

  = , so A is closed.  

 If A is closed, then       =    A=A, so A is    λ-closed. 

 

Corollary 3.2. In e.d regular space X, if AX, then these statements are equivalent: 

1- A is ᴧ-set. 

2- A is λ-closed. 

3- A is     -closed. 

Proof: Direct from the previous theorems. 

 

Corollary 3.3. In e.d regular space X, if AX, then these statements are equivalent: 

1- A is r λ-closed. 

2- A is    λ-closed. 

3- A is closed. 

4-   
 
=A. 

Proof: Direct from theorems (3.5) and (3.6). 

 

 

4.   -GENERALIZATIONS 

 

In the present section, we define a new generalization of r-closed sets; namely r    -

closed sets.  We study their properties and illustrate the implication of this set with the 

known sets; as is  -closed set, r. -closed set and  .r-closed set, then we investigate the 

behaviour of these generalizations in regular spaces and in e.d spaces. 

 

Definition 4.1. A subset A of a space X is said to be regular generalized star closed (briefly 

r   -closed) if  
 
⊆W whenever A⊆  and W is r-open in X. 

 

Corollary 4.1.  In any a topological space (X, τ) these statements are hold: 

1- Every r-closed set is  .r-closed. 

2- Every   r-closed set is r    -closed. 

3- Every r    -closed set is r. -closed. 

4- Every  -closed set is r. -closed. 
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Proof: 

1- Direct since   
 
=A  

2- Direct since every r-open set is open. 

3- Direct since   ⊆ ̅  for any subset A in X. 

4- Direct since every r-open set is open. 

 

Examples 4.1. In the cofinite topology on ℝ, we have RO(ℝ ,  ) ={ℝ, ∅}.  If A is any non-

empty finite set then   
 
= ℝ and the only r-open set W such that AW is W= ℝ, so A is 

r   -closed, but not  .r-closed since   
 
= ℝ and U=* +  , where x   is an open set contains 

A, but   
 

 U. 

 

Corollary 4.2. If X is a topological space and x is a point in X such that {x} is not r-closed, 

then * +   is r. -closed set. 

 

Theorem 4.1. A subset A in a topological space (X, ) is  -closed iff    ⊆     
Proof:  Let A be a  -closed set in X , and let V be an open set such that  ⊆V , then 

A⊆    ⊆V, since A is  -closed and V is open then   ⊆V, i.e. for any open set V such that   

⊆V we have   ⊆V, so   ⊆  
 ⊆ 

 . Hence   ⊆     

  Suppose   ⊆  and V is an open set such that   ⊆V, then A⊆   ⊆V, so   ⊆   ⊆V, i.e. 

A is  -closed set. 

  

Theorem 4.2. A subset A in a topological space (X, ) is  .r-closed iff   
 
⊆   . 

Proof:  For any open set U in X such that   ⊆U we have A⊆   ⊆U and   
 
⊆U since A is 

 .r-closed so   
 
⊆  

 ⊆ 
U. U is an open set, then   

 
⊆  . 

  Suppose   
 
⊆  , and U is an open set in X such that   ⊆U, then A⊆   ⊆U we have 

  
 
⊆   ⊆U then   

 
⊆U.  Hence A is  .r-closed. 

 

Theorem 4.3. A subset A in a topological space (X, ) is r   -closed  iff   
 
⊆   . 

Proof:  Suppose A is r   -closed set, then for any r-open set W in X such that   ⊆W we 

have A⊆   ⊆W since A is r   -closed, we get   
 
⊆W, then   

 
⊆  

 ⊆ 
W, W is r-open so 

  
 
⊆     

  Suppose  
 
⊆    and W is r-open set such that   ⊆W then A⊆   ⊆W so   

 
⊆   ⊆W, 

i.e.   
 
⊆  hence A is r   -closed. 

 

Corollary 4.3. For a subset A of a topological space (X, τ), we have: 

1- If A is r-closed set then A is r   -closed and r λ-closed. 

2- If A is r   -closed and r λ-closed then A is δ-closed. 
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Proof: 

1- Direct from theorem (3.1) and corollary (4.1). 

2- Since A is r    -closed and r λ-closed, we have   
 
⊆    and A=     

 
, then 

 
 
⊆     

 
, so  

 
⊆A , i.e.  

 
=A.  We get A is δ-closed closed. 

 

Corollary 4.4. In e.d space (x, τ), any subset of X is r. -closed and r   -closed. 

Proof: Let A⊆X, and W is r-open set such that A⊆W, since any r-open set in e.d space is r-

closed, then  
 
⊆  

 
so  

 
⊆W and we have   ⊆  

 
⊆W, thus A is r. -closed and r   -

closed. 

   

Corollary 4.5. In regular space (X, τ), a subset A of X is r. -closed iff A is r   -closed. 

Proof:   Direct since any r   -closed is r. -closed. 

 Suppose A is r  -closed and A⊆W when W is r-open set, then   ⊆W since X is regular, 

we have  
 
= , so  

 
⊆W, hence A is r   -closed.     

   

Corollary 4.6. In regular space (X, τ), any subset A of X is  -closed iff A is  .r-closed. 

Proof:   Direct. 

 Suppose A is  -closed, and A⊆U where U is an open set, then   ⊆U, since X is regular 

space  
 
=A so  

 
⊆ ⊆    thus A is  .r-closed.     

 

 

CONCLUSION  

In this paper, we introduce new classes of generalizations using the notions of λ-closed sets 

and  -closed sets; namely λ-generalizations and  -generalizations.  The first class of 

generalizations includes;    -closed set,   λ-closed set and r   -closed set, while the class of  -

generalizations includes;  .r-closed set,   .r-closed set and r.  -closed set, where  .r-closed 

and  .r-closed were due to Bhattacharya and Palaniappan.  The characterizations of these 

generalizations are studied, moreover, we illustrate the implications between these sets, and 

finally we study their behavior in regular spaces and in extremely disconnected spaces. 

         Here we summarize our results:                     

 The following diagrams show the implications between the new classes of 

generalizations: 

 

 

r-closed        -closed    r   -closed 

                                          

Closed      λ-closed    λ-closed 
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Diagram 2. Implication between the class of λ-generalization sets. 

 

 

r-closed      .r-closed    r    -closed 

                                             

Closed        -closed      r. -closed 

 

     Diagram 3. Implication between the class of  -generalization sets. 

 In any space X, if a singleton {x} is not r-closed then * +   is r. -closed set. 

 In any space X, if  A⊆X then: 

- A is  -closed iff    ⊆     

- A is   r-closed iff   
 

⊆     

- A is r.  -closed iff    
 

⊆      
- If A is r   -closed and r λ-closed then A is δ-closed. 

 In regular space X, if  A⊆X then: 

-   
 

  . 

- A is λ-closed set iff A is r   -closed. 

- A is r λ-closed set iff A is    λ -closed. 

- A is  -closed-set iff A is    r-closed. 

- A is r  -closed-set iff A is r   -closed.  

 In e.d space X, if A⊆X then: 

-  
 
 

    . 

- A is closed iff A is    λ-closed. 

- A is ᴧ-set iff A is r   -closed. 

-  
 

 A iff A is r λ-closed. 

- Any subset of X is r  -closed and r   -closed. 

 In regular e.d space X, if A⊆X then these statements are equivalent: 

- A is ᴧ-set. 

- A is λ-closed. 

- A is     -closed. 

 In regular e.d space X, if A⊆X then these statements are equivalent: 

- A is r λ-closed. 

- A is    λ-closed. 

- A is closed. 

-   
 
=A. 
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72.93

 

1

 

2

 

 

Summary 

The study examined the impact of information technology on supply chain management, 

and then the extent of the impact of information technology on supply chain 

management. As for the practical side, it dealt with a field study on the Libyan Iron and 

Steel Company to study the impact of information technology on supply chain 

management. 

In this research, three hypotheses were put forward: 

Main hypothesis: There is a statistically significant effect of the level of IT application on 

the supply chain management level 

Sub-hypotheses: 

The first hypothesis: the high level of application of information technology in the Libyan 

Iron and Steel Company 

The second hypothesis: the high level of supply chain management for the Libyan Iron 

and Steel Company 

After that, the questionnaire was distributed to the members of the target group, collected 

and analyzed, which led to several results, the most important of which are:- 

There is a rise in the application of information technology in the Libyan Iron and Steel 

Company. 

The high level of application of the supply chains of the Libyan Iron and Steel Company. 

There is a positive, statistically significant correlation between the level of application of 

information technology and the level of application of supply chains, with a percentage of 

72.93% of the change in the level of application of supply chains as a result of the change 
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in the level of application of information technology. If the level of application of supply 

chains is affected only by the level of application of information technology. 

Based on the results, several recommendations were proposed, the most important of 

which are:  

1- Attention to the level of application of information technology through:- 

Reducing the company's reliance on agents in purchasing raw materials using information 

technology. 

Reducing the company's dependence on distributors to sell its products using information 

technology. 

2- Attention to the level of supply chain application through:- 

- Creating new, high-quality products using information technology. 

Involve suppliers and customers in the product development process using information 

technology. 

 

Introduction  

Preface 

The real challenge for business organizations in performing their operations and meeting 

their different commitments is the dramatic and rapid changes in economic and 

environmental conditions as well as the tremendous development in the world of 

communications and transportation (Burnes, 2000, p: 75) 

Business organizations face stiff competition from organizations similar to their own, so 

they seek to develop their various systems and processes and thus develop their products 

to counter this competition, especially as they are renewed and changed according to the 

environment and market conditions (Harayanan, 2001, p. 19). This gives the 

organizations the greatest burden in innovation and creativity and adopts the latest 

technology to obtain and exchange data and information because of its importance in 

facing competitors by studying the markets and consumer patterns of consumers and thus 

meeting the demand according to the wishes of consumers, as well as communication 

with the best suppliers. 

With the ever-increasing complexity of the business environment, the intensifying 

competition after market opening and the transformation of the world into a small village; 

making business organizations aware of the importance of supply chains, one of the 

modern topics in business (Nair Anand, 2003, p: 3). 

Supply chains lead to the integration of different processes in the organization from the 

acquisition of raw materials and then their transformation into semi- finished goods and 

then into final products and even their supply and delivery to the end consumer (Chopra 

& Meindl, 2001, p: 5-8). Its importance lies in providing the organization with a 

competitive advantage that enables it to reduce its expenses and increase the quality of its 

products as a first stage by purchasing materials from suppliers at preferential prices 

based on building a network of relations with them.(Abdusattar Al Ali , 2001,p: 281- 
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279). It is reflected in raising the quality of products that lead to the satisfaction of the 

customer or the end consumer and is the essence of the competitive process and the most 

important element for the survival and sustainability of the organization. 

Information technology plays an important role in bringing about fundamental changes in 

the operations themselves, making them a key and essential part of these processes. It 

also enables organizations to open channels of communication with all of their 

stakeholders and gives them sufficient flexibility to adapt to developments in processes 

itself or the external environment, in addition to reducing the costs through control of the 

inventory and orders, and the organization of transport and shipping. All of this depends 

on the organization's ability to employ appropriate information technology and operations 

in a manner consistent with the surrounding environment. 

 

 Importance of study 

The importance of the study stems from the importance of supply chains as a plan or 

strategy which aims at providing the various raw materials and vocabulary in the right 

time and place, in quantities required, to be manufactured and delivered to the final 

consumption centers, in addition to its importance in the rapid response of the consumer 

in terms of product quality, quality and low price For this commodity, which is the core 

strategies of the supply chain, a key part of the organization's operations management 

strategy and therefore the organization's strategy as a whole, and IT has become a 

strategic D works projects in various jurisdictions in light of intense competition 

environments and changing conditions. 

The importance of linking information technology with the performance of supply chains 

and their role in regulating the acquisition, manufacture and promotion of raw materials, 

and the identification of information technology commensurate with the Organization's 

operations, are highlighted in order to increase the efficiency and effectiveness of supply 

chains. 

The cement industry in Libya has been chosen because of its importance and significant 

contribution to supporting the national economy. This is an important incentive to 

identify the reality of each of the chains and information technology in Libyan Iron and 

Steel Company  and to clarify the relationship and impact of technology in improving the 

supply chain performance of these companies. 

The goals of study 

The study aimed to achieve the following: 

1. Explain the meaning and concept of supply chain management and its 

components as well as information technology. 

2. To know the existence and use of information technology in  Libyan Iron and 

Steel Company. 
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3. The impact of information technology in the management of supply chains in 

Libyan Iron and Steel Company. 

4. To reach conclusions, and come up with recommendations that will identify the 

best ways of information technology that will improve the efficiency and 

effectiveness of supply chain performance in the  Libyan Iron and Steel Company. 

The problem of study and its components 

The problem of the study lies in the weakness of the employment of business 

organizations for information technology and exploitation to serve and support their 

operations, as well as the inability to identify the most appropriate techniques for their 

operations and thus the supply chains. Measuring the relationship between IT and its role 

in improving supply chain performance, as well as its importance in enhancing the 

relationship between supply chain partners and FAO, is the essence of the study. This 

study is to demonstrate the accessibility of optimal application of supply chain 

performance through IT. The following questions summarize the elements of the study: 

(1) What is the availability of IT elements in Libyan Iron and Steel Company? 

(2) Is there a relationship to information technology, its characteristics and capabilities to 

improve the performance of supply chains in Libyan Iron and Steel Company? 

(3) What is the impact of information technology, its characteristics and capabilities on 

improving supply chain performance in Libyan Iron and Steel Company? 

(4) Does IT help Libyan Iron plants improve supply chain performance? 

(5) The extent to which managers in Libyan Iron and Steel Company recognize the 

importance of using information technology and its role in improving the performance of 

supply chains. 

The hypotheses of the study 

The hypotheses of the study are based on the following hypotheses: 

Main hypothesis:  There is a statistically significant impact of the level of IT 

application on the level of supply chain management 

Sub- hypotheses: 

The first hypothesis: There is an increase in the level of application of information 

technology in the Libyan Iron and Steel Company 

The second hypothesis: There is a rise in the level of supply chain management of the 

Libyan Iron and Steel Company. 
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Figure (1) the model of the study 

 

Including all direct and indirect stages in the implementation of customer requests, and 

these stages from the acquisition of raw materials in the process of manufacturing 

through the manufacture and then distribution, transport and storage until it reaches the 

final consumer. 

B. Information Technologies (IT) 

Equipment, software, communication networks, databases, methods and techniques used 

by Jordanian pharmaceutical companies to receive, store, process and analyze data from 

their suppliers in the supply chain and their internal divisions, the most important 

elements of which are: 
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(1) Hardware: Computers and Hard Ware 

Which are the various types of computer equipment and associated equipment used to 

receive, process, store and report data from all parts of the supply chain. 

 

(2) Software: Soft Ware Programs 

A set of systems that occupy devices, networks, and databases, making devices capable 

of performing the operations required and commensurate with the activities of the 

organization. 

(3) Networks (Information Exchange): Information Networks 

A system that connects computers to each other in order to facilitate the exchange of 

information and data between users of these devices within a single company or to 

connect with other networks (websites). 

(4) Shared databases: Sharing Data Base 

A set of data and information maintained by the organization that describes all its 

operations, activities and transactions carried out both within and outside the 

organization. 

C. IT Capabilities Of Information Technology 

These are the capabilities that arise from the ownership of information technology used in 

supply chain management, of which the most important elements are: 

(1) Informatics Capabilities: Capabilities Of Information 

The use of information technology to facilitate the process of obtaining different data on 

the elements of the supply chain to be analyzed and to benefit from the resulting 

information. 

(2) Automation capabilities: Capabilities of Automation 

Namely the use of electronic devices and equipment in the implementation of various 

processes within the elements of supply chains. 

(3) Integration capabilities: Capabilities Of Integration 

Including coordination of the various functions of the Organization's internal operations, 

as well as the opening of direct contact points with suppliers as well as final consumption 

centers. 

(4) Prevention of mediation capabilities: Capabilities of Disintermediation 

Namely the abandonment of mediation in the processes of physical supply and physical 
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distribution, ie avoidance of mediation with suppliers and the purchase of materials 

directly from them, as well as avoid mediation with customers by reducing reliance on 

distributors using information technology. 

(5) Geocoding capabilities: Capabilities Of Geographical Linkage 

Namely the coordination and strengthening of supply chain field operations, particularly 

those involving geographically dispersed areas such as transport operations, through their 

centralized management and coordination of their efforts. 

D. Characteristics of Information Technology: Characteristics Of Information 

Technology 

These are the characteristics that IT provides to companies to facilitate the delivery of 

key functions associated with the supply chain. 

(1) Speed of contact with suppliers 

Through the use of IT-based networks to ensure that communication is maintained as 

quickly as possible by the company to communicate with suppliers at any time. 

(2) Speed of access to raw materials 

Depending on the speed of communication between the company and suppliers to ensure 

that the orders of the company passes the raw materials required and get them in the 

required time. 

Previous studies 

The following part of the study includes a set of previous studies relevant to the subject 

of the study. 

1 - Ciscel & Smith (2005) study entitled: 

“The Impact of Supply Chain Management on Labor Standards: the Transition to 

Incessant Work” 

The study aimed at identifying the ways in which the size of the stock is reduced by 

studying the activities and operations of the organization from the moment the materials 

enter the warehouses until the goods are delivered to the consumers, based on studying 

the working conditions and studying the activities of the workers in order to modify them 

and shorten them. 

This study was implemented through three main aspects: 

1. The production capacity has been replaced by the speed of supply, which ensures 

transport, storage, distribution channels and retail. 
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2. Speed, flexibility and continuous work activities have been replaced rather than 

production schedules. 

3. The last aspect is the workers where modern ways of accomplishing tasks and 

duties have been found, resulting in new work schedules, new employment 

methods and, finally, new working conditions. 

One of the most important variables of the study was the flexibility of production, 

maintenance of flow, communication in the accomplishment of tasks, and the 

flexibility of the workers in accomplishing tasks. The study found the following 

results: 

(1) The new ways in which production processes are introduced will 

automatically change the ways workers accomplish their tasks, which means 

improving supply chain performance. 

(2) There is an impact of the supply chain and improve its activities on continuity and 

business continuity and thus maintain the flow of goods and reduce the quantity of 

stock. 

(3) Access to high degree of flexibility in the activities of the main supply chain will 

significantly affect the performance of the organization as a whole IT is one of its 

key factors. 

2 - Study (Daekwan Kim, 2003 entitled: 

"The Impact And Implications of Information Technology for Supply Chain 

Management Systems on Channel Relationships And Firm Market Performance" 

The study aimed to shed light on information technology related to supply chain 

management systems and their impact on the organization's activities in general and 

supply chain performance in particular. The study is based on previous studies showing 

that there is a weakness in the impact of IT on the performance of the organization. 

One of the most important assumptions of this study was that information technology in 

the form of advanced information technology, appropriate information technology and 

supply chain communication systems had a significant impact on enhancing the 

capabilities of the organization's internal communication channels, which in turn 

facilitated information exchange and mobility within the organization, enhanced internal 

coordination, supply, factors that positively affect the performance of the organization as 

a whole. 

The study concluded several results, the most important of which are: 

(1) Advanced information technology has an average impact on the performance of 

supply chain communication systems. 
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(2) There is no direct relationship between advanced information technology and the 

capabilities of communication channels. 

(Iii) Appropriate information technology for communication systems in supply chains 

promotes information exchange within the organization and coordination of direct 

activities. 

4. Patrick Jeffers, 2003, entitled: 

“Information Technology (IT) And Process Performance: An Empirical 

Investigation of the Complementarities between IT And Non-IT Resources” 

The study aimed to answer a key question: How can technology enhance the performance 

and value of the organization and complement its resources of (IT) information? 

The study tested and hypothesized an integrated structural framework that enables the 

introduction of information technology (IT) previously required to serve consumers and 

thus impact on the performance of the organization through its impact on supply chain 

performance. 

The study tested two main hypotheses: 

(A) What kind of information technology contributes to enhancing the Organization's 

value through its strategic role as an introduction to the consumer relationship as 

a key dimension of the Organization's performance? 

(B)  Is there a positive relationship and positive interaction between the sources of 

information technology and other key sources of the Organization represented by 

individuals? 

The study concluded the following results: 

(1) The central orientation of the consumer focuses on information technology in 

building a relationship of trust with the product and thus positively affect the 

performance of the organization. 

(2) Information technology has a key role in enhancing the organization's overall 

performance and financial performance in particular depending on the service 

delivery to the consumer. 

4. Study (Kim, Soo Wook, 2003) entitled: 

“An Investigation of Information Technology Investments on Buyer- Supplier 

Relationship and Supply Chain Dynamics” 

The aim of the study was to investigate the importance of investing in information 

technology on the effectiveness of supply chains and their impact on building 
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relationships with suppliers and the consequent interaction of various activities in the 

organization as well as building a sound supply chain structure for reverse feeding. 

The study highlighted three main types of feedback-based relationships.  

The first is the positive feedback of information based on information technology in order 

to know the number of suppliers, the bargaining power of investors, and thus to achieve 

equal competition between competitors. 

The second is  negative feedback based on information technology that assumes 

incomplete access to information about the numbers of suppliers, and bargaining power 

of buyers, in other words inefficient IT in delivering complete market information. 

The third, negative feedback and their relationship to information sharing through the use 

of advanced information technology may not guarantee continued decline in costs or 

increased profits through supply chains, so the impact of information sharing varies 

according to the advantages of the supply chain system. 

As a result, the study assumes that the impact of IT investment on supply chain 

performance may vary depending on the interaction between the three previous types of 

feedback, their relationship to the extent of their impact on the buyer-supplier relationship 

and its eventual impact on the dynamics of the supply chain. 

The study concluded several results, the most important of which are: 

(1) Investment in information technology affects feedback, hence the dynamics of supply 

chains and the buyer-supplier relationship if IT is adapted to the activities of the 

organization. 

(2) The adoption of supply chain strategies to activate investment in information 

technology and increase its responsiveness to changes, technological developments, 

economic volume of production, buyer-supplier relationship, and the construction of a 

sound supply chain structure is one of the key steps in the success of the organization 

The study differs from previous studies 

The uniqueness of this study from previous studies can be summarized as follows: 

- In terms of objectives: The objectives of previous studies focused on the following: 

* Study information technology as part of several other factors without focusing on them 

alone. 

* The economic feasibility of investing in information technology. 

* Identify the impact of information technology in specific aspects of activities related to 

the supply chain in the organization. 

* Identify the components of the information system required without addressing the 

information technology required. 

This study is aimed at: 
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* Identify the relationship of IT to improve supply chain performance. 

* Identify the impact of information technology in improving supply chain performance. 

* Identify the best ways to improve the efficiency and effectiveness of supply chains. 

* Develop a conceptual framework for the subject of information technology, and supply 

chains, in a holistic manner that goes beyond the partial coverage of subject literature. 

- In terms of  variables: In previous studies were dealt with the variables of the subject as 

follows: 

* Focus on information technology in general without addressing the capabilities or 

characteristics associated with it. 

* Study the impact of information technology on specific factors of supply chains, 

without addressing the other factors constituting the supply chain. 

* Dealing with certain factors or components of information technology, without other 

factors, according to the objective of each study, and according to their scope as well. 

In this study, the factors associated with each variable were dealt with as follows: 

* Focus on the variables of information technology capabilities, their characteristics, in 

addition to the variable availability of their components in the companies under study. 

* Deal with all supply chain variables in an integrated manner, to reach a more 

comprehensive treatment, beyond the partial to certain variables. 

- In terms of field of study: The previous studies were concentrated in a number of areas: 

* Retail trade of food. 

* Construction Sector. 

* Wood sector and furniture industry. 

* Insurance sector. 

* Auto industry. 

* E-commerce companies. 

This study is in the field of the Libyan cement sector, where the subject has not been 

studied in this area by this coverage, despite the importance and privacy of both 

information technology and supply chains. 

It should be noted that most of the previous studies were conducted in countries 

characterized by technological progress, following the most advanced methods in 

information technology and classified from the developed countries, while this study will 

discuss the subject in one of the developing countries that adopted the latest technological 

means and information technology and systems as an independent field linked to 

administrative and operational activities. 
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Information Technology (IT). 

The concept of information technology / Management information systems. 

Although there is a clear distinction between the concepts of information technology (IT) 

and management information systems (MIS), there is still some ambiguity in the use of 

the appropriate concept by some researchers, some of whom use the term or concept of 

information technology (IT) Rather than information systems (MIS) or vice versa. This 

may be due to the fact that this era was characterized by technological and information 

revolution and thus the emergence of many new concepts associated with this new 

science, which created some ambiguity in these concepts. 

The concept of information technology (IT) has been defined from different and 

synonymous perspectives. It has been defined as "the part that contains devices, 

databases, networks, and other associated devices such as printers, scanners and other 

related devices" ( Turban et.al, 2002, p: 9) 

Another definition of information technology (IT) is "all hardware, software, 

communication networks, and databases used to receive, process, store, modify, retrieve, 

print and transmit electronically either textually or in the form of audio or video messages 

to individuals who use it" O'Brien, 2003, p: 9) 

Alter (2002, p: 14) has also clarified the concept of information technology (IT) as "any 

of the basic computers used by individuals to handle and support information in order to 

activate this information and harness it to serve the organization's goals." 

MIS is defined as an "organized variety of individuals, hardware, software, networks, and 

information sources that collect, transform, and disseminate information within the 

organization" (O'Brien, 2003, p: 7) 

(Alter, 2002, p: 6) defines it as "the business systems by which businesses that are 

designed to capture, transmit, transfer, store, process and display information that 

supports other systems are processed." 

(Boddy et al., 2002, p. 9) defines it as "the interaction among hardware, software, 

databases, individuals and communication networks for the collection and storage of data 

on the work of the Organization and then its transformation into information for use in 

the conduct of the Organization's work" . 

Others define it as "planning for development, management, and the use of IT tools to 

help employees accomplish all tasks related to data processing and management" (Haag 

et al., 2002, p: 4) 
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They are also defined as "a set of interrelated elements that collect, process, store, and 

distribute information to support decision making and control in the organization, as well 

as the analysis of complex problems and issues by employees, and finally the production 

of new products" (Laudon & Laudonal, 2004, p: 7) 

It is clear from previous concepts that the concept of MIS and the divergence of views of 

previous writers reflects two trends: 

1 - The first trend: focuses on the physical aspects that reflect the characteristics of the 

MIS, as if describing something physical such as the machine or car. 

2. The other direction: focuses on the basic functions of the system and the basic 

objectives of such functions, such as the provision and use of information. 

From the above it can be said that MIS is a set of procedures, software, machines and 

interactive structures for data processing and retrieval that serve the management of the 

organization. Figure( 2) shows the process of converting data to information. 

Figure (2) The process of converting data to information 

 

Source: Figure by researcher design. 

Characteristics of information technology 

Information technology is characterized by a number of characteristics, including: 

1 - Time reduction: Technology makes all electronic places adjacent, for example the 

Internet, which allows each one to obtain the necessary information and data in a short 

time, regardless of geographical location, 

2 - Increasing productivity: IT works to raise productivity when used well and 

effectively; 

3 - Flexibility: Multiple uses of information technology to meet our needs, the simplest 

example of the computer that we use in our daily lives and practical, it is a tool to write 

and do various complex processes such as distance or proximity ... etc. It also gives the 
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production of high efficiency This gain IT flexibility is great compared to a limited-use 

machine. 

La miniaturization: It means the fastest, the smallest and the least expensive, which is one 

of the most important features of information technology is characterized by continuous 

improvement in speed and memory capacity. (Richia Lalouch, 2002 p: 99). 

Importance of information technology 

The importance of using information technology within any organization is as follows: 

1. Speed. As the documentation procedures required for the information and its different 

volumes, are much faster when using computers, especially when retrieving that 

information. 

2. Accuracy. The risk of error is much greater in manual systems than mechanical 

systems, due to the fatigue and stress of man in manual labor. As for the computer, its 

performance is the same capability and accuracy, whether in the first minutes of work or 

in the last minutes of it, regardless of the time, duration and conditions of work. 

3. Provide efforts. Human effort in traditional systems is greater than the effort in 

automated systems, whether at the level of processing, processing and storage of 

information, or at the level of retrieval and utilization of information by planners, 

investors, decision-makers and other beneficiaries. 

4. Quantity of information. The volume of information and documents stored in 

traditional methods is limited, regardless of the size of the human and spatial capabilities, 

in comparison to the large potential of electronic storage and storage media in computers. 

5. Options available for retrieval. The information retrieval options are broader and better 

in automated systems than in conventional systems. There is a high flexibility in Boolean 

logic retrieval where more than one parameter can be used to access the most accurate 

information easily. 

Information technology is one of the main resources of business organizations because it 

effectively contributes to the transformation of inputs into outputs such as delivering the 

necessary services and goods to local and international clients and customers, making 

information technology one of the most resource-intensive resources. It can develop 

substantial capabilities that give the organization competitive advantages that are not 

available Organizations in the industry itself (Mata et.al., 1995, p: 943-948) 

The modernization and development of information technology by organizations seeking 

to improve decision-making processes require different approaches that focus on the 
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work itself and are related to information technology. Hagila summed up these 

approaches (Hajela, 2004, p:1-8) 

- Application: 

Information technology is applicable to the organization's data and circumstances. 

- Quantitative: 

That is, there is a possibility to quantify the results to give an indication of senior 

management of the performance of information technology. 

- Integrated: 

An important part of giving the organization the ability to update IT is its integration with 

the nature of the work itself to the best of detail. 

- Interactive: 

The interaction may not come from the moment or the first step but may take time and 

may require several attempts are done carefully and gradually. 

- Ease of use: 

Complex equipment may be a bad enemy of the organization, so the need to adopt an 

easy-to-use information technology that enables individuals to collect, analyze and handle 

information easily without complication is needed. 

What is discussed in the previous paragraphs may reflect the importance of the use of 

information technology in organizations, whatever the type of work they do. It facilitates 

the process of selecting and developing the appropriate information technology that is 

appropriate to the nature of the work of the organization, which will be used and 

compatible with its performance so that it can be exploited. And develop them in line 

with the evolving performance of the Organization itself. 

With regard to supply chain (SC), information technology automates the relationship 

between the organization and its supply chain partners in order to obtain the best plans, 

resources and methods of production and to deliver them to consumers in the form of 

goods and services. 

Information technology experts also view supply chains as a set of activities and 

processes that constitute a business network that is based on the procurement of raw 

materials into ready-made materials and then their distribution and delivery to the end 

consumer as ready-to-use goods (Laudon & Laudon, 2004, p: 7) 
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Information technology components 

(Haag, 2002, p: 35) emphasized that organizations use these components, which are 

information technology tools for the purpose of activating This information. Haag has 

identified five categories that constitute information processing tasks (5Cs), which are as 

follows: 

1. Capturing Information, the process of obtaining information from its sources. 

2. Conveying Information, which is the presentation of information in the correct ways 

that facilitate the use of information. 

3. Information Generation - processing the information available to FAO to obtain new 

information. 

4. Cradling Information The process of storing information for later use. 

5. Communicating Information: Communication with individuals, places or other 

organizations in order to provide or obtain information. 

Figure (3) IT Components. 

 

 

 

 

 

 

 

Source: Figure by researcher design 

Based on the above, the components of information technology can be divided into four 

main components as shown in Figure (3). It is used to maintain the continuity of 

information flow to achieve the objectives pursued by the organization: 

- Devices. 

- Software. 

- Databases. 

Networks 
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- Networks. 

For the purpose of clarifying the relationship between information technology and supply 

chains, these components will be discussed in short. 

Supply Chain (SC) 

Success in supply chain management is a strategic challenge for business organizations. 

The success of this thought or practice depends on bringing together the suppliers, 

manufacturers and customers to achieve their goals, such as growth objectives and 

financial goals, especially in the long term (Beamon, 2000). 

Most studies and research confirm the need to believe that the key to successful supply 

chain management requires the need for integration, coordination, collaboration and 

information sharing among the parties to the chain (Mentzer, 2001). 

In addition, the success of supply chain management depends on creating trust between 

the parties to the chain or else each party will seek to maximize reconciliation without 

looking at the public interest (La Londe, 2002). 

In light of the above, it is interesting to shed light on the study and analysis of supply 

chain management practices and to identify the nature of the relationships between the 

parties in the supply chain in a way that helps the business organizations to cope with the 

important and rapid environmental changes and the ability to make strategic decisions, 

Through the efficient and effective management of supply chain activities in the face of 

intense competition and a turbulent business environment. 

Supply chain concept 

Many definitions and concepts of the supply chain (SC) have been presented in both 

Arabic and foreign references. In this section we will present the most prominent 

definitions. 

The supply chain refers to the transition of goods and products from production centers to 

centers of consumption (Mustapha, Dib, 2008). It also refers to all activities related to the 

flow and manufacture of products through suppliers to the end consumer, as well as the 

flow of information, both flowing in both directions from suppliers to customers and vice 

versa from customers to suppliers (Rao, P., 2002). 

Supply chain is also intended as a network of suppliers, manufacturers, distributors, 

retailers and customers to support the flow of materials, products, services, information 

flow, and financial flows (Tang, 2006). 
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In another definition of the supply chain, the organization is a loop in an integrated chain 

that starts with the supplier and then the organization and then the client, making the 

organization limited between suppliers and customers, where the value chain of the 

organization overlaps with value chains for both customers and suppliers (Rizk, 2006). 

The supply chain is also defined as the demand chain or value chain, which involves the 

exchange between the organization and several end-users (Stock & Lambert, 2001). 

The Institute of Management Accounting defines the supply chain as the process of 

managing the flow of materials and finished products from suppliers to consumers 

through a series of manufacturing, warehousing and distribution activities across various 

manufacturing, storage and distribution points. 

The Concept of Supply Chain Management 

The researchers presented several definitions of supply chain management, the most 

important of which were: 

Supply Chain Management (SCM) refers to a range of logistics activities that integrate 

material management and material distribution management together (Idris, 2006). 

Another definition of supply chain management is the integration of materials-oriented 

events into intermediate goods and finished products as well as their supply and delivery 

to customers (Al-Ali, 2001). 

Supply chain management is also defined as "a set of integrated management activities 

that start from suppliers and end with customers to the benefit of the customer and all 

stakeholders in the chain" (Stock & Lambert, 2001). 

Supply chain management has also been defined as all activities related to the flow and 

conversion of raw materials into final products and their delivery to the end consumer as 

well as the flow of information (Sohal et al., 2002). 

Many authors and researchers have tried to develop more comprehensive definitions of 

supply chain management. In the following section we present the two most important 

definitions: 

"Supply chain management is a network of interconnected organizations going up and 

down through different processes and activities to deliver value to the end consumer in 

the form of products and services" (Rudderg et al., 2002). 

The second comprehensive definition of supply chain management is "the process of 

organizational coordination and strategy for the business of the traditional enterprise 
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through collaboration with the supply chain parties to improve the long-term performance 

of the company itself and the parties of the chain in general" (Mentzer, 2001). 

From the previous definitions, the researcher concludes that supply chain management is 

a network that integrates all activities and links all partners in the chain. Including the 

company's departments and external partners including suppliers, carriers, intermediary 

partners and the necessary information systems, so they include the processes necessary 

to create, manufacture and deliver to demand. Technology also includes gathering 

information about market demands and information exchange between companies and the 

key point in supply chain management is that the overall process must. It is observed as a 

single system, and that the views of each member of the supply chain (suppliers, 

factories, wholesalers, retailers, stores, customers, ) affect the overall performance of the 

supply chain and integrate with it. 

Supply chain objectives 

The supply chain seeks to achieve several key objectives, which can be presented as 

follows (Catlo,2006): 

1. Provide the right products at the right time and at the right price. 

2. Reduce inventory to a minimum. 

3. Reducing production cycle time due to cooperation among supply chain members. 

4. Achieve the wishes of customers. 

5. Achieve full linkage between customer needs and requirements and ongoing activities 

of supply chain members. 

6. Coordinate the flow of products and information among supply chain members. 

7. Achieving competitive advantage and thus achieving international and local 

competition. 

8. Improve relations between supply chain members. 

9. Managing the flow of raw materials through the supply chain to ensure timely and 

cost-effective access. 

10. Achieving the required quality level. 

11. Reduce costs along the supply chain by creating alliances and improving relationships 

among supply chain members. 
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12. Solving the conflict of interest problem among supply chain members. 

However, Kulmala et al. (2002) saw the supply chain as primarily aimed at: 

From the above, the main objective of supply chain attention is the end user who dictates 

the specifications of the products he wants to consume. 

Importance of Supply Chain Management 

Supply chain management is increasingly important for many reasons(Tarn et al., 2002): 

1. Supply chain management is a collaborative effort involving several parts or processes 

in the product life cycle. 

2. Supply chain management can cover the entire product life cycle from providing raw 

materials to the point at which the customer purchases from the product. 

In the past, most organizations have paid little attention to their supply chains, although 

they have tended to focus on their operations and their immediate suppliers, and there are 

a number of factors that make them desirable for today's business organizations. The 

most important of these are (Stevenson, 2002): 

- Need to improve processes 

- Increase levels of external sources 

- Competition pressures 

- Increasing interest in electronic commerce 

- The complexity of supply chains 

- Need for inventory management 

The researcher believes that supply chain management has become essential and essential 

for organizations looking for the way to meet the challenges of competition in the 

business environment today. 

Reasons for the emergence of supply chains 

The rapid developments in the business world at various levels have made organizations, 

both service and industrial, working hard to cope with these developments through the 

various activities of their operations, relying on production in economic terms, shortening 

the time required for production and other tools that enhance their competitive 

advantages , And maximize its market share. Therefore, there were three main reasons or 

developments that led to the emergence of supply chain management: 
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First: The information revolution 

The emergence of computers that began in 1950 and the developments in these devices 

until they reached the point of arrival, as well as the emergence of different 

communication networks across these devices such as the Internet led to the ease of 

providing information and transmission, in addition to reducing the cost, making 

communication easy Fast and low cost. 

These technological developments have helped many organizations move forward in e-

business and, more importantly, many organizations have been able to form networks 

with suppliers and distributors to complete their operations and their internal and external 

activities (Shapiro and Varnian, 1999, p: 198). 

Second: Globalization and increasing competition 

The second major development in the business world is globalization and increasing 

competition among organizations, especially as the steady increase in market, product 

and technology changes has led managers to make short-term decisions based on less 

information (Summers, 2001, p. 29- 59). 

In addition, cross-border transnational organizations have entered various markets as 

local organizations, consumers are demanding products with different tastes, and are 

responding less than before, and the life cycle of the product is shorter than in the past, 

month, as in electronic products such as computers (Basu & Siems, 2004, p. 5). 

These changes have placed organizations in a critical position to face them and thus make 

greater efforts to sustain and sustain them. This has required them to develop their 

operations, ie, to develop supply chain performance (Al-Ali, 2001, p. 282, Matchetta & 

Lee, 2004, p. 7). 

Third: Managing Relationships 

The IT revolution has given organizations the best potential to manage their operations 

and supply chains through IT. Globalization and increased competition have given 

organizations the impetus to develop their markets and competitiveness, and any 

development-oriented efforts can only be achieved through inter-organizational 

cooperation. The maintenance and management of relationships between consumers, 

suppliers, distributors and vice versa is a sensitive issue; operations and supply chains are 

within the control of managers, while establishing and sustaining such relationships is the 

most difficult and variable factor that needs to be redoubled. The supply chain may lead 

to bad results and thus affect all chain loops. 
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Information technology and supply chain management 

The features of information technology as well as the strategic necessity of using and 

applying technology in support of the Organization's activities have become obvious to 

all management leaders (Jacobs et.al, 2000, p. 280-299). While IT is widely adopted and 

used in different organizations, organizations adopt information technology that is 

appropriate to their activities, providing them with a competitive advantage, improving 

their performance and enhancing the efficiency and effectiveness of these organizations 

(Boyton & Victor, 1999, p.53-66). 

The practice of IT management is closely related to administrative activities such as 

planning, organization, oversight, and leadership. The use of information technology has 

become a necessary requirement to strengthen the relationship between management 

leadership and its various divisions (Boyton et al., 1998, p.40-64). 

Information technology plays a major and important role in facilitating and enabling 

organizations to deliver new products and goods and enables them to improve their 

managerial and operational processes, which depend on the success of the organization's 

management in linking the various complex processes that are interrelated (Ives & 

Jarvenpaa, 1998, p. 33-49). 

As long as the use of information technology by organizations is an urgent necessity, it 

means that it is necessary for use within the supply chain. (Enver & Wassenhov, 2002, p. 

1-6) say that the supply chain supports three types of flows that require planning and 

coordination : 

- Operations involving value-added activities such as supply, development of new 

products, and knowledge management. 

- Organizational structures, which define the scope of relationships, performance 

measurement, and reward programs. 

- Technology, which includes process technology and information. 

Fine, 2000, p. 213- 221) and (Fisher, 1997, p. 105- 116) suggest that coordination in 

supply chain management addresses the three types of flows through an IT business 

network used by FAO , and that the efficiency of coordination strategies depends on the 

transparency, exchange and sharing of information in the supply chain, as well as the 

flexibility of the interaction of this information. 

Integration of supply chain activities through information technology 

Before starting to address this issue, one must address the importance of IT preparedness 

in the IT sector. One of the strategies used to facilitate supply chain management is 
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technology. As market conditions become more complex, managers are trying to use 

information technology to reduce uncertainty and uncertainty, improve performance, and 

build resilience in the supply chain (Harris, 2003, p. 23). 

Information technology is used to manage information and knowledge that are vital to 

increasing the efficiency and effectiveness of the flow of materials and products within 

the supply chain. This requires that the organization use information technology that has 

a direct impact on increasing the efficiency and effectiveness of operations within the 

supply chain. 

Table 2.3 shows supply chain activities and information technology that are 

commensurate with this activity (Pichey, 2003, p.17). 

Information technology and the collaborative relationship between supply chain 

partners 

The introduction of new information technology into one of the supply chain cycles is 

reflected in other functions within the chain, requiring an adjustment to those functions. 

For example, when Bar Code techniques are used, organizations are required to place that 

number on products when packaging (Silva & Fischman, 2000, p. 1-10). 

The adoption of new information technology may have a negative impact on relationships 

among supply chain partners, such as inconsistencies between internal systems and 

software used in operations among partners, and short-term use of systems (McGowan & 

Madey, 1998, p. 13). In contrast, the advantages of introducing new information 

technology may be summarized as follows (Maltz & Srivastava, 1997, p.39-74): 

1. The Organization should be the leader in the use of this technology. 

2. Increasing supply efficiency and reducing uncertainty. 

3. Increase the quality of information. 

4. Increase the Organization's capacity to deal with market and environmental changes. 

5. Increased interaction among supply chain partners. 

6. Reduce costs and expenses. 

7. Improve the services provided to the customer. 

8. Accelerate communication and enhance customer loyalty. 

The use of information technology as required will enable organizations to change the 

methods used by suppliers to supply raw materials to organizations in order to adapt to 
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new technologies, thereby maintaining a high level of product quality, enabling suppliers 

to understand customer preferences, and giving both the organization and the supplier the 

opportunity In the development of new visions, through the mediation of information 

technology in the interactions between them and wholesalers and individual, and find 

sophisticated ways to develop appropriate solutions to the problems that occur in the 

field, and promotes relationships of understanding between suppliers and wholesalers and 

Thus improving their relations (Subramani, 2004, p: 29-45) 

Results 

There is a rise in the application of information technology in the Libyan Iron and Steel 

Company. 

There is a rise in the level of application of the supply chains of the Libyan Iron and Steel 

Company. 

There is a statistically significant positive correlation between the level of application of 

information technology and the level of application of supply chains, with 72.93% of the 

change in the level of application of supply chains due to the change in the level of 

application of information technology if the level of application of supply chains is 

affected only by the application level Information Technology. 

Recommendations 

The researcher recommends the management of the Libyan Iron and Steel Company as 

follows: 

1 - Attention to the level of application of information technology through: 

1. Reduce the dependence of the company on agents in the purchase of raw materials 

using information technology. 

2. Reduce the company's dependence on distributors in selling its products using IT. 

3. Coordinate the company's operations in different geographic regions using IT 

4. Open contact with suppliers to achieve coordination and integration 

2 - Attention to the level of application of supply chains through: 

1. Innovate new high-quality products using IT. 

2. Engage suppliers and customers in the process of product development using IT. 

3. Reduce transport costs by providing information on transport companies using IT 

capabilities. 

Future directions for research 

1. Conduct studies and research related to the impact of information technology in 

improving the performance of supply chains in other economic sectors such as the food 

industry, the ceramics industry, and the chemical industries sector. 

2 . Study the development of the current model by adding other variables that may have 

an impact in showing other results of the research. 
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- General recommendations: 

- The necessity of optimizing the use of IT resources, especially that provides the Libyan 

Iron and Steel Company with ease of dealing with suppliers, customers and consumers as 

a strategic and major resource to enable companies to perform their operations efficiently 

and effectively. 

- Assess the cost of owning advanced information technology, linking it to the gains and 

positive effects that are reflected on the performance of the supply chain in particular, and 

overall company performance. 

- Activate the exchange of information and experience and increase the level of 

cooperation between companies in the Libyan steel sector through direct electronic link 

(Intranet) ensures the achievement of industrial blocks capable of facing competitors in 

the global drug markets. 

- The Libyan Iron and Steel Company has benefited from the e-Government project by 

involving its employees in ICDL courses to ensure that all its employees are able to 

utilize and utilize various IT tools. 

And. Introducing a course in Libyan universities specializing in the topic of "supply 

chains", taking into consideration that it becomes an independent specialization in other 

disciplines of business administration. 

Future directions of research. 

1-Conduct studies and research related to the impact of information technology on supply 

chains in other economic sectors such as cement industry. 

2-Study the development of the current model and by adding other variables that may 

have an impact in showing other results of the research.. 

3- A study on the impact of information technology on improving supply chain 

performance in a government sector. 
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Abstract 

    Recently, the mobile wireless communication technology has become one of the most 

important fields which still in a significant growth that because to keep abreast of the progress 

that occur in broadband services field such as video on demand, images, internet protocol TV, 

video conferencing, and high definition TV. The mobile wireless network in every ten years 

appears a new generation since the first appearance by 1G system, the first introduced in the year 

1980 which was based on the technology of analogue transfer for only voice calls., then the 2G 

system which begun appearance in the year of 1992, while this technique adopted to digital 

transmission technique which allowed the transfer of data on communications networks, in 

addition to voice calls that adoption one of a standard GSM or CDMA for calls and speed of 

these networks was about 9.6Kbps, and later to the intermediate networks called 2.5G, which 

appeared with the standard GPRS which allowed for transfer the better data with speeds of about 

400Kbps. Then emerged the largest 3G networks at speeds up to 2Mbps, the third generation 

(3G) that started to roll out in 2001 and this technique provides a package of services and audio 

separately. The next development of generation systems is the 4G (fourth generation) which 

started appearance in the year 2010. 

      The main objective of this paper is to display a comparison of all generations of mobile 

technologies before the 4G LTE Network, the architecture of 4G LTE Network, QoS and bearer 

service architecture of the 4G LTE Network. 

Keywords: 4G LTE Network, analogue transfer, digital transmission, package of services. 
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Introduction: 

       In last little periods the development in telecommunication community is severe. Where 

wirelesses mobile communication industry is the key support technology in this development. 

The result of this growth has produced a number of generations. These generations are 1G, 2G, 

3G, and 4G, where every generation has several capacities, standards, techniques and novel 

characteristics that differs it from preceding generations. A number of mobile phone subscribers 

is rising every as a result of these novel characteristics. 

The generations’ naming denotes to a modification in the primary nature of the service, where 

non-backwards appropriate broadcast technique and novel frequency bands. The first movement 

was from 1G in 1981 used analogue to 2G digital transmission in 1992. After that, in 2002, 

followed by 3G supports multi-media, spread spectrum broadcast and at minimal 200 kbit/s, then 

4G was followed, which mentions to all-IP packet-switched nets, multi-carrier transmission and 

mobile ultra-broadband (gigabit speed) access. 

1.First generation (1G): 

      During 1979 the First-generation (1G) introduced, which is wireless telecommunication 

technology utilized analog transport for communication serving. Also, in Japan, Tokyo Nippon 

Telephone and Telegraph (NTT) discovered the foremost operational cellular in the world. 

Europe reached the cellular after two years. In 1982, the Advanced Mobile Phone System 

(AMPS) was launched in the U.S.A. Total Access Communication Systems (TACS) and Nordic 

Mobile Telephones (NMT) is the most two common analogue systems at that time. Where 

(TACS) was launched in the U K, C-Netz was launched in West Germany, Radiocom 2000 in 

France, and RTMI in Italy. 1G supplied voice transmissions through applying analogue 

modulation and frequencies almost 900 MHz [4]. 

1G has low capacity, poor quality of voice links, untrusted handoff and lack of security at all, 

when voice calls were established backwards in radio towers, leading these calls to be vulnerable 

to undesirable eavesdropping through third parties [1]. 

2. Second Generation (2G): 

      At the end of1980s the Second-generation (2G) of wireless telecommunication technology 

was deployed. Where 2G systems employ digital multiple access, technology compared to 1G 
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system, as code division multiple access (CDMA) and time division multiple access (TDMA). 

Thus, 2G is better data services, higher spectrum efficiency and more advanced roaming 

compared with 1G system. Three of 2G digital cellular systems were developed In the U.S.A. 

During 1991 the first digital system was introduced, which was the IS-54 (North America 

TDMA Digital Cellular), in 1996; (IS-136) was launched as a new type supporting extra 

services. Also, Throughout1993, IS-95 (CDMAOne) was introduced [3]. 2G of wireless 

telecommunication technology is mostly connected by Global System for Mobile (GSM) 

services. Radiolinja in 1991 deployed 2G of wireless telecommunication technology were 

commercially launched on the GSM criterion in Finland.  Where, GSM service is exercised by 

more than two billion users over more than 212 countries and territories. The international 

roaming became very popular between mobile phone operators due to the ubiquity of the GSM 

standard and permitting subscribers to use their phones in various areas of the world. Moreover, 

2G uses Compression-Decompression Algorithm (CODEC) to compressing and multiplex digital 

voice data. 2G network can pack more calls per amount of bandwidth by this technique [1] [4]. 

3.Third Generation (3G): 

      The third generation (3G) of mobile phone technology, which is replace 2G, and preceding 

4G. 3G is founded on the International Telecommunication Union (ITU) family of international 

standards based on the International Mobile Telecommunications programmed (IMT-2000).  

3G technologies provide consumers an inclusive range of advanced services and improved 

spectral efficiency to achieve better network capacity. These services comprise video calls, wide-

area wireless voice of mobile phone technology, and broadband wireless data of mobile phone 

technology. Further characteristics contain High-Speed Packet Access (HSPA) data transmission 

capabilities that have ability to transmit data over a network of speed up to 5.8Mbit/s on the 

uplink and 14.4Mbit/s on the downlink.  Where, spectral efficiency denotes to the how many of 

information that allowed to transmit a cross of particular bandwidth in a specific digital 

communication system. HSPA is a gathering of mobile phone protocols that improve and extend 

the performance of present UMTS protocols. The TDMA and CDMA are used in 3G, where 3G 

techniques make use of value supplied extra services as Global Positioning System (GPS), 

mobile television and video conferencing.  
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      The key feature of 3G technique is fast speed data transmit rates. Moreover, the ability of 3G 

technology to support the five main radio technologies makes it more flexible, and these radio 

technologies work under TDMA, CDMA and FDMA. FDMA has a single radio interface called 

frequency code or IMT-FC. TDMA accounts for IMT-TC (time code), IMT-SC (single carrier). 

CDMA holds for IMT-DS (direct spread), IMT-MC (multi carrier). 3G has a number of 

technologies as GSM EDGE, W-CDMA, UMTS, WiMax, CDMA 2000 and DECT. Improved 

data rates for GSM evolution or EDGE is known as a backward digital technique, for the reason 

that it can work with older devices. 

      3G has a number of enhancements over earlier networks as higher data speed, Greater video 

and audio streaming, Web and WAP browsing at higher dispatch speeds, support of Video-

conferencing and support of the TV through the Internet (IPTV). 

3G is a set of standards that can be work together. An institute known as 3rd Generation 

Partnership Project (3GPP) has running the effort by providing a mobile system that 

accomplishes the IMT-2000 technology. The 3G system name by the ITU-T is IMT2000, 

whereas 3G of the American name is CDMA2000. WCDMA is the air-interface technology for 

the UMTS. The initial commercial version of 3G network was introduced by NTT Do Co Mo in 

Japan where branded FOMA and based on W-CDMA technique on October 2001 [2] [4]. 

4.Fourth Generation (4G) 

      The key objective from 4G technology was to offer high speed of packet transmission, high 

capacity, high quality of data and low-cost facilities for instance multimedia, voice and internet 

over IP. In 2005 in the first effective trial for 4G was introduced in Tokyo by NTT Do Co Mow. 

It has a success in reaching 1Gbps real time packet broadcast in the downlink by a speed of 

moving around 20km per hour.  

The Long-term evolution (LTE) and Worldwide Interoperability for Microwave Access (Wi-

MAX) are two technologies categorized under the 4G umbrella. After 3G the following stage 

was 3GPP Long-Term Evolution (LTE). Where aimed to improving the Universal Mobile 

Telecommunication System (UMTS) to overcome the future demands [1] [2]. 

The LTE developed through 3rd Generation Partnership Project (3GPP) which is more elevated 

flexible for radio interfacing. During 2009 LTE started deployment process, wherever the first 
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version of LTE appear is making maximum rate up to 300 Mbps, less than 5msec delay of radio 

network, a spectrum important growing incompetent of spectrum whether matching with any 

other cellular systems, besides to reducing the cost and to shorten the operations a number of 

uniform architectures in radio-network was designed. Frequency Division Duplex (FDD) and 

Time Division Duplex (TDD) technique are supported by LTE systems as a various collection of 

bandwidths to working in an inclusive amount of different spectrum distributions. The LTE 

system has been set up as a standard evolution of UMTS and GSM at 2009 [4].  

Table 1: 4G of mobile technologies 

Generation 
Starts 

from 

Data 

capacity 
Technology Multiplexing Switching 

Main 

network 
Hand off frequency 

4G 2010 

200Mbp 

s-to-

1Gbps 

LTE 

Wi MAX 

MC-CDMA 

OFAM 
Packet Internet 

Horizontal 

& 

Vertical 

2-8GHz 

The comparison of all generations of mobile technologies is described in the following table: 

Table 2: comparison of all generations of mobile technologies 
Technology 

Feature 
1G 2G 3G 4G 

Start/ Deployment 1970 – 1980 1990– 2004 2004-2010 Now 

Data Bandwidth 2kbps 64kbps 2Mbps 1 Gb/s 

Technology 
Analog Cellular 

Technology 

Digital Cellular 

Technology 

CDMA 2000 (1xRTT, 

EVDO) UMTS, EDGE 
Wi-Max LTE Wi-Fi 

Service 
Mobile Telephony 

(Voice ) 

Digital voice ,SMS, 

Higher capacity 

packetized data 

Integrated high quality 

audio, video and data 

Dynamic 

Information access, 

Wearable devices 

Multiplexing FDMA TDMA, CDMA CDMA CDMA 

Switching Circuit Circuit, Packet Packet All Packet 

Core Network PSTN PSTN Packet N/W Internet 

 

5.The architecture of 4G LTE Network: 

      The IP protocols are the base of all the network interfaces. The eNBs are interrelated via 

using of an X2 interface and to the MME/GW entity through an S1 interface, where the eNBs is 
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the devise that is linked to the network of mobile phone which interconnects directly with mobile 

handsets. As shown in Figure 1. a many-to-many relationship are supports by S1 interface among 

MME/GW and eNBs [3]. 

 

Figure 1. 4G LTE Network architecture [3]. 

The Figure2 illustrations the functional split between MME/GW and eNB. Serving gateway (S-

GW) and the packet network gateway (P-GW) are two logical gateway entities, which are 

defined. The first logical gateway which is S-GW gateway performs as domestic mobility anchor 

sending and getting packets to and from the eNB serving the UE. The function of second 

gateway (P-GW) interfaces with outer packet data networks (PDNs) as the IMS and the Internet. 

Moreover, The P-GW implements some IP jobs like policy implementation, address allocation, 

packet routing and filtering. 

 

Figure 2. Functional split between eNB and MME/GW [3]. 
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MME is a signaling just entity and hence operator IP packets do not run over MME. a benefit of 

a split-up network entity for signaling is that the network capacity for signaling and traffic can be 

increase individually. 

The fundamental of MME are idle-mode UE reachability including the control and execution of 

paging retransmission, tracking area list management, roaming, authentication, authorization, P-

GW/S-GW selection, bearer management including dedicated bearer establishment, security 

negotiations and NAS signaling, etc. 

Evolved Node-B implements Node-B functions as well as protocols traditionally implemented in 

RNC. The main functions of eNB are compression of header, delivery of packets with ciphering 

and reliable. On the control side, eNB incorporates functions such as admission control and radio 

resource management. Particular benefits of a single node in the access network are to reduced 

latency and the distribution of RNC processing load into multiple eNBs [3]. 

The user plane protocol stack is shown in Figure 3. Packet data convergence protocol (PDCP) 

and radio link control (RLC) layers traditionally terminated in RNC on the network side are now 

terminated in eNB. 

 

 

Figure 3. User plane protocol [3]. 

 

Figure 4 shows the control plane protocol stack. RRC functionality traditionally implemented in 

RNC is now incorporated into eNB. The RLC and MAC are performs the same functions for the 

user plane. The RRC performs many functions like, include system information broadcast, 

paging, radio bearer control, RRC, mobility functions and UE report measurement and control. 
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Figure 4. Control plane protocol stack [3]. 

6.QoS and bearer service architecture 

    Applications such as web browsing, video telephony, VoIP, and video streaming have special 

needs of QoS. An important feature of any group of packets network is the provision of a QoS 

mechanism to enable differentiation of packet flows based on QoS requirements. In EPS 

(Evolved Packet switched System), QoS flows called EPS bearers are established between the 

UE and the P-GW as shown in Figure 5. A radio bearer transports the packets of an EPS bearer 

between a UE and an eNB. Each IP flow for example in VoIP is associated with a different EPS 

bearer and the network can prioritize traffic accordingly. When IP packet received from the 

Internet, packet classification performs by P-GW based on certain predefined parameters and 

sends it an appropriate EPS bearer [5]. 

 

Figure 5. EPS bearer service architecture [3]. 
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There are two types of EPS Bearer. One is 'Default EPS Bearer' and Dedicated EPS Bearer [3]. 

A. Default EPS Bearer: 

 Be established during Attach Process 

 Allocate IP address to UE 

 Does not have specific QoS (only Nominal QoS is applied). 

 Similar to Primary PDP Context in UMTS 

B. Dedicated EPS Bearer 

 Normally be established during the call setup after idle mode. 

 Does not allocate any additional IP address to UE 

 Is linked to a specified default EPS bearer 

 Have a specific (usually guaranteed) QoS 

 Similar to Secondary PDP Context in UMTS 
 

Conclusion 

      Wireless and Internet technologies continue to evolve at a fast pace adopting global 

calculating schemes. It is marked that 4G technologies will increased on web-based 

communications around the world. This technology will tolerate for enhanced applications such 

as telemedicine that maybe save our lives. The technology is a fully IP-based network and will 

increase data transfer intensely. Minimal Signal disturbances, and downloads will be done in 

seconds, faster than ever in the past. The 4G LTE evolution is nothing less than ground breaking. 

The innovations that have been made from 3G to 4G LTE alone are Mind boggling. With the 

high-speed data processing being increased to at least 100 Mbit/sec the possibilities are limitless 

in the wireless communication. The whole thing with this new knowledge has been carried to a 

new standard. The confidence, with the fully IP-based solutions tolerates the user to use the full 

capability of the phone as well as feel completely secure at the same time, which is some of the 

greatest vital features that has been upgraded from the previous wireless communication 

technologies.  
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Le doute de Cezanne 

vision

sensations

interpretation

explication

                                                           

(
1

 هصذس عثك ركشٍ.( دساعح ّاسدج فٖ "الوؼٌٔ ّاللا هؼٌٔ".

(
2

، ّٗحرذد "هؼجرن الوؼراًٖ الفلغرف٘ح "اكدسان ت"ًْرَ"      8996غرفح، الوغراتغ الجاهؼ٘رح الفشًغر٘ح، تراسٗظ،      ل( أًذسٕ لالاًذ، الوفرشداخ الرمٌ٘رح ّالٌمذٗرح للف   

 .8897ّذشّ٘غ ..."، اًظش: كلوح "ئدسان"، صفؼل جوغ ّذلك 
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intuitions a priori

1

2

                                                           
(8)

 .596ص هصذس عثك ركشٍ،اًظش: "ظْاُشٗح اكدسان"، 

(5)
ذرفك الحْاط هي ح٘ث أًِا ذذسن الوحغْط هي خلال الاذصال تَ، ّذخرلف هي ح٘ث دسجاخ الوثاششج، فاللوظ هششّط فٖ اكدسان الثصشٕ  

ذلوغاى تصْسج غ٘ش هثاششج تأثشُا فٖ الْع٘ظ الٌالل(، أها الزّق ّالشن، فِوا ئدساكاى  ّالغوؼٖ )ل"ْى الصْسج الوشئ٘ح ّالٌغوح الوغوْػح
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l'impression pure

sensibles

1

                                                                                                                                                                                        
فٖ تؼذٍ ٗفرشضاى اللوظ ّلا ٗمثلاى الشد ئلٔ الثصش ّالغوغ، ّئرى فِوا لائواى تزاذِوا، ّلا ٗو"ي للثصش ّالغوغ أى ٗغٌٌ٘ا ػٌِوا ّلا ػي اللوظ 

اّٗح هؼٌ٘ح ُٖ ًغثح هؼٌ٘ح ت٘ي الوُذسِن ّالوُذسَن، ُّزا الرؼاهل هغ الحْاط ٗخرلف ػي الرٌاّل٘ي الوإعظ لِزٗي اكدساك٘٘ي، ّٗمغ الثصش تحغة ص
 لٖ تاػرثاس أى الحْاط ُٖ هي ت٘ي هٌثْراخ الفلغفح الخوغح.جالأفلاعًْٖ ّالِ٘

(8)
 .55ص هصذس عثك ركشٍظْاُشٗح اكدسان، 
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 .48-49-39ص صهصذس عثك ركشٍ،شلْتًْرٖ، ظْاُشٗح اكدسان، ٘ه 

 
(5).

 .83الوصذس ًفغَ، ص 

 
(3)

 .443-445، الجضء الثاًٖ، ص ص8963دٗفشاى، فٌْ٘هٌْ٘لْج٘ا الرجشتح الجوال٘ح، الوغاتغ الجاهؼ٘ح الفشًغ٘ح، تاسٗظ،  
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(8)

 47ص ه٘شلْتًْرٖ اًظش: هادٗغْى، فٌْ٘هٌْ٘لْجٖ 
(5)

 .598ظْاُشٗح اكدسان، ص 
(3)

 578صهصذس عثك ركشٍ ، شلْتًْرٖ، الوشئٖ ّاللاهشئٖ، ٘ه 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 

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

                
 

1

art visual

visibilite2

3

visum

                                                           
(8)

 .87-86-85هشلْتًْرٖ، ظْاُشٗح اكدسان، ص ص 

 
(5)

 .56هشلْتًْرٖ، الؼ٘ي ّالف"ش، ص  
 
(3)

 .69تْل كلٖ، ًظشٗح الفي الوؼاصش، دًْال لْذ٘إ، تاسٗظ، ص  
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1

Visionperception visuelle

2

3

4

                                                           
(8)

 .5749فٖ: هؼجن الوؼاًٖ الفلغف٘ح، الوجلذ الثاًٖ، ص  Visionاًظش: كلوح سؤٗح  

 
(5)

ٗمْل أفلاعْى:" لمذ صٌؼد الالِح، هي ت٘ي كل ادّاذِا، ف٘وشحلح اّلٔ، الؼْ٘ى حاهلح الضْء، ّاًثرُْا ػلٓالْجَ..." هحاّسج الغ٘واّط،  

 b,c,d 45ب ،ط، د،  45ّتالرحذٗذ  865، ص 8979، تاسٗظ les bellesالوإلفاخ ال"اهلح، الوجلذ الؼاشش، هٌشْساخ 
 

*
 فشًغٖ. م( هف"ش5989-8954كلْد لْفْس) 

(3)
 .85اًظش: الوؼٌٔ ّاللاهؼٌٔ، ص  –

(4)
 : " اى الثصشٗاخ ُٖ سؤٗح هٌغم٘ح".55ٗمْل هشلْتًْرٖ فٖ الوصذس ًفغَ، ص  –
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1

Iavuela vision

representative

Espacepictural

I'arriere planfond

avant-plan

2

referencela

                                                           
(8)

-565-564، ص .ص 8966فلاهاسْٗى، تاسٗظ،  -( الجوِْسٗح، غاسً٘اbٕ 509ب )  599(ّ 507cط )  597اًظش الفمشج الْالؼح ت٘ي  –

566-567. 

(5)
 .898، ص 8995سش٘ذج الرشٗ"ٖ، فلغفح الحذاثح، هشكض اكًواء المْهٖ، ت٘شّخ،  -الرشٗ"ٖفرحٔ –
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Jean Pauthan
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Perception visuelle

                                                           
(8)

ذمْل فٖ شأى الثاسّكٖ أًَ أحذ الأش"ال الأّلٔ لرِذٗن الرصْٗش الرش"٘لٖ  Christine Glucksmannُزا ها جؼل كشعر٘ي غلْكغواى –

ح، أًَ ِٗرن تفشّع الْجْد" " جٌْى الأتصاس فٖ الجوال٘ح الثاسّك٘ح"، هٌشْساخ الاعرؼشاضٖ: " ٗؼول الثصش فٖ حذّد الأش٘اء دّى ًظشج اجوال٘

 .8986غال٘لإ، 
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*
 الاسكْ٘لْج٘ا اّػلن الاثاس ٗؼٌٖ تال"شف ػي هخلفاخ الواضٖ الرٖ ذؼ"ظ ذغْس الح٘اج الثششٗح . 

(4)
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 كلوح ًْٗاً٘ح ّذؼٌٖ ه"اى, 
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Effect cinnamon plant on liver of rats treated with trichloroethylene 

 

 

 

Lmmn5686@gmail.com 

 

ABSTRACT 

Background & Aims: cinnamon (CNN), a plant phenolic compound, is widely used as a 

spice and coloring agent in food. Recently, CNN, had been considered to possess 

antioxidant activities. This study aimed to investigate whether CNN, protect against 

trichloroethylene (TCE)-induced hepatotoxicity and to demonstrate its possible mode of 

action. 

 

Methods: A group of male rats were treated with TCE (5mg/1000 ml of drinking water) to 

induce liver injury.  The CNN group was fed 25 g mixed with the diet (2.5Kg) 

concomitantly with 5 mg TCE/1000ml drinking water,  for 8 weeks. The rat were killed 

after treatment period of 8 weeks, and samples of livers tissue were fixed immediately in 

10% formalin.  

 

Results: Histopathological changes 

It was obviose that TCE administration has shown dramatic injures in the liver tissues, and 

the treatment with cinnamon can activate these injures to advanced level. 

  

Introduction 

Nowadays, there is an increasing interest in the protective function of dietary 

antioxidants, which play important role in the protection against oxidative stress. (CNN) 

cinnamon, also known by Cassia, Sweet Wood, and Gui Zhi, is traditionally harvested in 

Asian countries (Leung, 1996; Toriizuka, 1998). Many studies have shown the diverse 

biological functions of CNN including anti-inflammatory (Lee et al., 2005), anti-oxidant 

(Singh et al., 2007), anti-microbial (Matan et al., 2006), and anti-diabetic effects (Qin et al., 
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2003). An anti-tumor effect of CNN was previously suggested in vitro (Schoene et al., 

2005) without in vivo evidence or a working mechanism.  

Phenol compounds present in (CNN) spices that show natural anti-oxidant 

properties have been studied for substitution of synthetic anti-oxidants, due to possible side 

effects of synthetic anti-oxidants which may in some circumstances act deleterious to 

animal organisms (Pratt, 1992). 

TCE is a major environmental contaminant, especially in drinking water, which 

provokes occupational and general concern for the population because of its widespread 

use and designation as a  probable human carcinogen (IARC, 1995). TCE induces free 

radical-mediated oxidative tissue damage that eventually leads to a high incidence of acute 

toxicity or tumors in the liver and kidney of humans and rodents (Lash and parker, 2001). It 

has been shown that the amount of TCE and the period needed for the occurance of hepatic 

injury in mice were 600-2400mg/kg/day, via gavage, for 4 weeks (Merrick et al., 

1989),500-2000mg/kg/day orally for 28 days (Goel et al., 1992), and 2.5-5.0 mg/ml of 

drinking water for 4-8 weeks (Griffin et al., 2000). 

The present study was thus designed to investigate the protective activity of CNN, 

against TCE-induced liver injury.  

Materials and methods 
 

Chemicals: Pure TCE was purchased from Sigma Chem. Co.(St. Louis, MO, USA). 

Powdered CNN, was purchased from Libya spice market.  

Diets: Standard diet was prepared form Casein(20%), Starch  (32%), Sucrose  (33%), 

Cellulose (5%), Corn oil  (5%), and Vitamin /  Mineral  

    (5%),  (Abd-Allah ,2003).   

 

Animals and Treatments: 

15 males albino Wister  rats ( weight range 58 – 160 g ) were used for the experimental 

study. Animals were obtained from Helwan animal station, Ministry of Heath, Egypt .  

- Experimental animals were divided into 3 groups of 5 rats each. 

Group 1 : -( Normal) rats were given basal diet and water for 8 weeks. 

Group 2 : -( Trichloroethylene) rats were given 5% TCE in drinking water for 8 weeks. 

Group 3 : -( Trichloroethylene + cinnamon) rats were given 5% Trichloroethylene in 

drinking water and cinnamon at 25 g mixed with the diet (2.5Kg) for 8 weeks. 
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histopathological examination 

 After 8 weeks of treatments, rats were killed by Anesthesia and  Liver was fixed in 10 % 

formalin for histopathological examination and the routine heamatoxylin and eosin staining 

technique. The specimens were washed under running tap water over night to remove the 

formalin. They were dehydrated in ascending series of alcohol, processed through xylene-

alcohol and then cleared in two changes of xylem, 30 minutes each. They were transferred 

into a mixture of xylene and melted paraffin for 1 hour and then into two pure paraffin 

changes, 30 minutes each for infiltration. The specimens were embedded in pure paraffin to 

form blocks. Serial sections were cut at a thickness of 5 microns using rotary microtome. 

Sections were stained in haematoxylin and eosin according to Drury and Wallington 

(1967).      

Histopathological examinations and microscopical pathology have been carried out in 

Zoology Department, Damietta Faculty of Science, Mansoura University. 

RESLTS 

Liver histopathology: 

     Histopathological changes in the liver of rats treated with cinnamon, and 

Trichloroethylene were studied after 8 weeks of treatment. 

   A - Normal liver:      

Section of normal rats showed the normal structure of the liver tissue. The main structural 

component of the liver is hepatocyte. These hepatocytes are disposed in plates that are 

interconnected in such a way to show, in the light microscope sections, structural units, the 

liver lobules. The liver lobule is formed of a polygonal mass of tissue with centrally located 

central vein and some portal spaces at the periphery of the lobule, each containing a veinule 

( a branch of the portal vein);  an arteriole (abranch of the hepatic artery); and ductile (part 

of a bile duct system (figures 1,2) 

B. Liver of treated rats: The following findings are demonstrated in liver of treated rats. 

1. Histopathological findings in the liver of TCE- treated rats: 

Histopathological examination of the liver sections of trichloroethylene treated rats showed 

necrosis, fibrosis and hyperplasia in most of the portal areas are seen in all examined livers 

(figure3). Also, lymphatic infiltration, in most of the portal areas is seen in all examined 

livers (figure4). 
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3. Histopathological findings in the liver of CNN- treated rats: 

The sections of the liver from rats treated with CNN alone showed normal histology with 

no evidence of pathological damage (figure5). 

Administration of cinnamon to TCE treated rats has shown marked improvement in liver 

tissue structure. The sections of the liver from rats treated CNN to TCE showed focal 

necrosis (figure6). 

 

  

 

 

 

 

  

 

 

 

Fig. 1 :  A photomicrograph of the liver of normal rats showing normal structure. 

Note: Pa, Portal artery and pv, portal vein. (Haematoxylene and eosin stain, Magnification 

X20). 

 

 

 

 

 

 

 

 

 Fig.  2 : A photomicrograph of the liver of normal rats showing normal structure. 

Note: Bd, Bile duct and pa, Portal artery. (Haematoxylene and eosin stain, Magnification 

X40) 
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Fig.  3 : A photomicrograph of the liver of TCE-treated rats showing focal necrosis 

of hepatocytes (N), the presence of fibrotic tissues (F) and hayperplasia (ha). 

(Haematoxylene and eosin stain, Magnification X40). 

 

 

 

 

 

 

 

 

Fig. 4:    A photomicrograph of the liver of TCE-treated rats showing focal necrosis 

of hepatocytes (N), the presence of fibrotic tissues (F) and lyedig cell hyperplasia (lyh). 

(Haematoxylene and eosin stain, Magnification X40). 

 

 

   

 

 

 

 

 

Fig. 5: A photomicrograph of the liver of Cinnamon treated rats showing normal 

structure of hepatocytes.  (Haematoxylene and eosin stain, Magnification X40). 
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 Fig. 6: A photomicrograph of the liver of Cinnamon and TCE treated rats showing 

focal necrosis of hepatocytes. (Haematoxylene and eosin stain, Magnification X40). 

Disscution 

Many histopathological changes in the liver may be induced in rats treated with 

TCE. In the present study, TCE treated rats showed necrosis, fibrosis, hyperplasia and 

lymphocyts infiltration of the liver.                      

These results are in agreement with that of Stulnig et al. (2002) which showed 

necrosis, inflammatory infiltrations of the livers obtained from TCE. In addition of 

Elcombe et al. (2002) reported the liver cell enlargement (hypertrophy) in the rat, but both 

hypertrophy and hyperplasia (cell proliferation) in the mouse (after TCE administration by 

gavage for 10 consecutive days, at doses of 500 to 1500 mg/kg body wt) were observed. 

Also, Melnick et al. (2004)  showed that individual cell necrosis in the liver, and hepatic 

microsomal NADPH cytochrome c reductase and peroxisomal palmitoyl-CoA oxidase and 

catalase activities were found in both the dosed-fed and gavage groups. When add 

Gelatinsorbitol microcapsules containing 44.1% trichloroethylene (TCE) were prepared and 

mixed in NIH-07 rodent meal diet and provided at microcapsule concentrations of 0 

(untreated control group), 1.25, 2.5, 5.0, or 10% (equivalent to 0, 0.55, 1.10, 2.21, or 4.41% 

TCE, respectively) to groups of 10 males F344 rats for 14 days. 

 Concerning cinnamon treatment concomitantly with TCE, histopathological 

examinations have revealed the presence of necrotic foci in the liver tissue, i.e. the 

treatment with cinnamon improves with limitation the hepatotoxicity of TCE. These 

findings in agreement with Moselhy and Husien (2009) demonstrated the histological 

architecture of liver sections of the rats treated with CNN extracts showed more or less 
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normal patterns, with a mild degree of fatty change, necrosis and lymphocyte infiltration, 

almost comparable to those of the control group. 

Treatment of diabetic rats with cinnamon and ginger spices or their essential oils 

and mixtures exhibited improvement in liver and kidney functions compared to diabetic 

rats. The treatment also resulted in a significant improvement in lipid profile, liver 

functions and kidney function (Hassanen, 2010). 

     

REFERENCES 
 

Abd-Allah, G.A.(2003):Curcumin counteracts trichloroethylene induced liver injury in 

mice. J. Egypt. Ger. Soc. Zool.; 40 (A): 19-32. 

Drury, R.A.B. and Walligton, E.A. (1967): MaUn Carlton,s Histological techniques 

(Oxford University Press) 4th ed, p:129. 

 

Elcombe, C. R.; Odum, J.; Foster, J. R.; Stone, S.; Hasmall, S.; Soames, A. R.; Kimber, I. 

and Ashby, J. (2002): Prediction of rodent nongenotoxic carcinogenesis: evaluation of 

biochemical and tissue changes in rodents following exposure to 9 nongenotoxic NTP 

carcinogens. Environ Health Perspect, 110:363–75. 

Goel, S. K.; Rao. G. S.; Pandya, K. P. and Shanker, R. (1992): Trichloroethylene toxicity in 

mice: a biochemical, hematological and pathological assessment. Indian J. Exp. Biol., 30 

(5): 402-406. 

Griffin, J. M.; Blossom, S. J.; Jackson, S. K.; Gilbert, K. M. and Pujmford, N. R. (2000): 

Trichloroethylene accelerates as autoimmune response by Th l T-cell activation in MRL 

mice. Immunopharmacology, 46(2): 123-137. 

Hassanen, N. H.M. (2010): Protective effect of cinnamon, clove and ginger spicces or their 

essential oils on oxidative stress of streptozotocin-induced diabetic rats. Univ. J. Agric. 

Sci., Ain Shams Univ., Cairo, 18(1): 137-154. 

IARC (International Agency for Research on Cancer) (1995): Monographs on the 

evaluation of carcinogenic risks to humans, vol. 63, Dry cleaning, some chlorinate 

solvents and other industrial chemicals, Lyon, pp 159-22L. 

Lash, L. H. and Parker, J. C. (2001): Hepatic and renal toxicities associated with 

perchioroethylene. Pharmacol. Rev., 53(2): 177-208. 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

 

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

 

Lee, S.H.;  Lee, S.Y.; Son,  D.J.; Lee, H.; Yoo,  H.S.; Song, S.; Oh,  K.W.; Han, D.C.; 

Kwon, B.M. and Hong, J.T. (2005):  Inhibitory effect of 20-hydroxycinnamaldehyde on 

nitric oxide production through inhibition of NF-[kappa]B activation in RAW 264.7 cells, 

Biochem. Pharmacol. 69 791– 799. 

Leung, F.S. (1996):  in: Encyclopedia of common natural ingredients used in foods, drugs, 

and cosmetics, second ed., Wiley, New York, 168–170. 

Matan, N. Rimkeeree,  H. Mawson, A.J. Chompreeda,  P. Haruthaithanasan,  V. Parker, M.  

(2006):  Antimicrobial activity of cinnamon and clove oils under modified atmosphere 

conditions, Int. J. Food Microbiol. 107 180–185. 

Melnick, G.A.; Nawathe, A.C.; Bamezai, A. and Green, L. (2004): Emergency Department 

Capacity And Access In California, 1990-2001: An Economic Analysis Health Affairs, 

w4.136v1. 

Merrick, B. A.; Robinson. M. and Condie, L. W. (1989): Differing hepatotoxicity and 

lethality after subacute trichloroethylene exposure in aqueous or corn oil gavage vehicles 

in B6C3F1 mice. Appl. Toxicol, 9(1): 15-21. 

Moselhy, S. S. And Ali, H. K. H. (2009): Hepatoprotective effect of Cinnamon extracts 

against carbon tetrachloride induced oxidative stress and liver injury in rats. Univ. J. 

Agric. Sci., Ain Shams, 18(1):137-154. 

Pratt, D.E. (1992): Natural antioxidants from plant material. In: HO, C.I., Lee, C.Y., 

Huang, M.I. (Eds.), Phenolic Compounds in Food and their Effects on Health, Vol. 507. 

ACS Symposium Series American Chemical Society, Washington, 54–71. 

Qin, B.; Nagasaki, M.; Ren, M.; Bajotto, G.; Oshida, Y. and Sato, Y. (2003):  Cinnamon 

extract (traditional herb) potentiates in vivo insulin-regulated glucose utilization via 

enhancing insulin signaling in rats, Diab. Res. Clin. Pract. 62 : 139–148. 

Schoene, N.W.; Kelly, M.A.; Polansky, M.M. and Anderson, R.A. (2005):  Watersoluble 

polymeric polyphenols from cinnamon inhibit proliferation and alter cell cycle 

distribution patterns of hematologic tumor cell lines, Cancer Lett. 230 134–140. 

Singh, G.; Maurya,  S.; deLampasona,  M.P. and Catalan,  C.A.N. (2007):  A comparison 

of chemical, antioxidant and antimicrobial studies of cinnamon leaf and bark volatile oils, 

oleoresins and their constituents, Food Chem. Toxicol. 45: 1650–1661. 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

 

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

 

Stulnig, T. M.; Steffensen, K. R.; Gao, H.; Reimers, M.; Dahlman-Wright, K.; Schuster, G. 

U. and Gustafsson, J. A. (2002): Novel roles of liver X receptors exposed by gene 

expression profiling in liver and adipose tissue. Mol. Pharmacol. 62: 1299–1305. 

Toriizuka, K. (1998): Basic lecture of Kampo medicine: pharmacological effect of 

cinnamon. Kampo Med. 11: 431–436. 

 

 

  
   

 
                                                                                                                             
 

 

    
 

 

   
 

  

 
 

 

 
 

 

 
 

 

 
 

 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

  

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

Qualitative Analysis of Aliphatic Organic Compounds in Atmospheric 

Particulates and their Possible Sources using Gas Chromatography Mass 

Spectrometry 
 

Fuzi Mohamed Fartas
1
, Naser Ramdan Amaizah

2
, Ramdan Ali Aldomani

3
, Husamaldin 

Abdualmawla Gahit
4 

Department of chemistry, Faculty of science/ Elmergib University 

fuzi2007@gmail.com
1
, naseramaizah@gmail.com

2
, raaldomani@elmergib.edu.ly

3
, 

Hosaam87@gmail.com
4
 

 

Abstract 

Air quality monitoring was carried out to determine the concentration of PM10 and its organic 

composition at Universiti Kebangsaan Malaysia (UKM), Bangi City, and Simpang Empat (SE), 

Penang City. A High Volume Air Sampler (HVAS) equipped with glass fiber filter paper with a 

flow rate of 1.13 m3 per minute for 24 hours has been used to collect PM10 samples. The result 

shown the concentration of PM10 ranged between 44.8 µg/m³ to 59.9 µg/m³ witch is still under 

the permitted level as suggested by the Department of Malaysian Environment (DME), 150 

µg/m³ for 24 hours       A large number of volatile and semi-volatile organic compounds from 

atmospheric particulates PM10 and soot samples were identified. The particulate organic matter 

was extracted by using ultrasonic agitation with organic solvents and characterized by gas 

chromatography and mass spectrometry (GC–MS). Most of the organic compounds identified 

from PM10 and their possible sources from soot samples consist of aliphatic compounds 

(alkanes, ketones, aldehydes, alcohols, and fatty acids with both biogenic and anthropogenic 

origin. The molecular weight of the identified organic compounds including unresolved 

complex mixture (UCM) ranged between 98.14 g/mol and 408 g/mol. This study indicated that 

utilization of fossil fuels and biomass burning are the major contributors to the identified 

organic compounds in the semi-urban atmospheric area. 

Keywords: PM10; biomass burning; organic compounds; GC MS 

 

1. Introduction 

Atmospheric particulate matter is known to contain a number of organic species, 

including alkanes, alkenes, carboxylic acids, carbonyl compounds, and aromatic compounds. 

Organic aerosol pollution has always been an interest of scientists due to of the potential 
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detrimental effects on human health (e.g., asthma, emphysema) with associated toxic organic 

compounds (Abelson, 1998; Oanh et al., 2002).  

Organic matter in aerosols is composed of a large number of individual compounds and 

is widespread in the environment. Typical sources include natural and anthropogenic emissions 

such as forest fires, volcanic eruptions, incomplete combustion of fossil fuels, wood, 

agricultural waste or leaves, and fugitive emissions from industrial processes (Simoneit et al., 

1991a, b). 

The organic compositions of urban aerosols have been studied most (Aceves and 

Grimalt, 1993; Kavouras et al., 1999, 2001; Cortes et al., 2000; Larsen and Baker, 2003; Ohura 

et al., 2004). However, only a few surveys were conducted in Malaysia with comprehensive 

data on organic aerosols (Tang, Kachi and Furukawa 1996; Rashid, Lim and Rahmalan 1997). 

For this reason, it is necessary to carry out more studies with a larger number of samples and 

for analysis of additional organic compounds in order to obtain more accurate information on 

the pollution sources. 

Hundreds of individual organic compounds have been identified in the organic 

atmospheric aerosol so far (Hildemann, 1996), however, until the 90ies the analytically 

accessible components constituted less than 10% of the organic carbon (OC) of urban and rural 

(Rogge et al., 1993; Puxbaum et al., 2000). The main analytical method used so far to separate 

and identify individual organic species was Gas Chromatography coupled to Mass 

spectrometry (GC/MS), with or without derivatization of acid groups into methyl esters 

derivatives. 

 In this case, we present the results of the chemical analysis of the organic compounds 

from an urban ambient particulate matter with an aerodynamic diameter <10 µm (PM10). We 

have also described the chemical analysis of the organic compounds of different types of soot 

resulting from the burning of various types of wood as a possible source of organic compounds 

in PM10 particles. 

 

2.  Experimental  

2.1 Sampling sites 

Atmospheric particulate (PM10) samples were collected from Universiti Kebangsaan 

Malaysia (UKM) Bangi and Simpang Empat (SE) Penang city. Fig.1. is a map 
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showing the location of the sampling site. The major emission sources of ambient 

particles of the field sampling are traffic, forest emission, regional or long-range 

transported aerosols. In addition traffic derived abrasion particles and resuspended 

road dusts as well as biological material are suggested to have major contributions to 

the coarse particles (Aurelie and Roy, 2005) 

 

      Figure 1   Map of Peninsular Malaysia showing the sampling locations 

 

2.2 Procedure of PM10 sampling 

2.2.1 Collection of PM10 Samples 

The atmospheric particulate (PM10) samples with a diameter less than 10µm (PM10) were 

collected by using high volume air sampler (HVAS) model Staplex witch provided with a 

glass-fiber filter paper (GFFs) (20.3cm x 25.4cm) (8inch x 10inch) at flow rate at 1.13 m³/min 

for a total period of 24 hours (temperature 25-33 °C and humidity 58-93%). 
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Prior to sampling, the GFFs were wrapped with aluminium foil and combusted at 550 

°C for three hours to remove organic background contaminants. The GFFs were weighed under 

controlled temperature and humidity conditions (25 °C, 50% RH) before and after the sampling 

in order to determine the concentrations of particulate matter (PM10). The exposed filters were 

removed from the sampler after 24 hours and folded into half, face to face, and again placed in 

a plastic bag and wrapped in aluminium foil. After PM10 collection, all filters were conditioned 

and re-weighed. The difference in weight before and after sampling and the total volume of air 

sample were used to calculate the PM10 concentration (µgm
-3

) as shown in equation 1. All 

filters were stored in a freezer (-5 
0
C) before analysis ( Radzi et al., 2004).  

Concentration of PM10 = W/Fr.t       (1)                          

Where:-  

W = difference in the weight of the filter paper before and after sampling (µg) 

Fr = flow rate (1.13 m³ /minute) 

t = sampling period 24x60(minutes) 

Volume of air sampled=1.13m³/min x (24 x 60) min 

 

2.2.2 Samples analysis 

Filters stored in the freezer were held for 30 min at room temperature prior to analysis. The 

sample treatment and separation procedures follow the method first used by (Simoneit and 

Mazurek 1982). Each filter was extracted using ultrasonic agitation for three times, each for  20 

min periods using 100 ml of dichloromethane/methanol (3:1, v:v) the solvent extract was 

filtered using a Gelman Swinney filtration Unit containing an annealed glass fiber filter for the 

removal of insoluble particles (Simoneit and Mazurek 1982). The filtrate was first concentrated 

by using a rotary evaporator and then by a stream of filtered nitrogen gas. The final volume was 

adjusted to exactly 4.0 ml by addition of DCM. The total extracts were then analyzed by 

capillary (GC–MS).

2.3 Procedure of soot sampling and extraction 

Soot samples were prepared by cut of various types of wood (pine, oak, rubber, palm oil) to 

small pieces, drying, placed in iron dish, wrapped in aluminum foils, burned completely up to 
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300°C in the oven for 3 hours and then sieved (0.6mm) to remove coarse particles. It was noted 

that these soot samples it’s kind of the aerosol PM10 particle size but range to larger diameter. 

Soot samples were weighed 5 g, placed in a 3 mm Pyrex glass thimble and inserted in a 

“Soxhlet” apparatus. Extraction of OCs was done for 6 hours using 250 ml dichloromethane 

and n-Propanol (3:1, v:v)  as the extracting solvents. The condenser was passed with ice cold 

water to ensure that all the OCs in the DCM and Propanol will not evaporate since the solution 

has a boiling temperature of 70 
0
C. The OCs with DCM+Propanol solution was filtered using a 

filtration unit with an annealed glass fiber filter for the removal of insoluble particles (Simoneit 

and Mazurek, 1982). The mixture was filtered over 0.5 g anhydrous sodium sulfate (Na2SO4) as 

a dehydrating agent (to adsorb water and moisture). Filtrates were concentrated by using rotary 

evaporated until 5 ml of mixture and then clean up by a stream of filtered nitrogen gas. 

Aliquots are then taken for direct gas chromatography–mass spectrometry (GC– MS). 

 

2.4 Gas chromatography-mass spectrometry 

Gas chromatography mass spectrometry (GC-MS) analyses of the total extracts were performed 

on a Hewlett-Packard model 6890 GC coupled to a Hewlett-Packard model 5973 MSD. 

Separation was achieved on a fused silica capillary column coated with DB-5 (30m x 0.25 mm 

I.D., 0.25 μm film thickness). The GC operating conditions were as follows: temperature hold 

at 50°C for 2 min, increase from 50 to 300°C at a rate of 6°C/ min with final isothermal hold at 

300°C for 20 min. Helium was used as carrier gas. The sample was injected splitless with the 

injector temperature at 300°C. The mass spectrometer was operated in the electron impact 

mode (EI) at 70 eV and scanned from 50 to 650 Dalton. Data were acquired and processed with 

the Chemstation software. Individual compounds were identified by comparison of mass 

spectra with literature and library data, comparison with authentic standards, and interpretation 

of mass spectrometric fragmentation patterns.  

 

3. Results and discussion 

Ground stations samples for this study, PM10 concentrations, locations, and Air Quality Index 

(AQI) are summarized in Table 1. And the some of different kinds of soot were extracting as 

the main possible sources of OCs in PM10. The characterizations of the organic compounds in 

the samples considered here are listed and categorized as classes in Table (2 and 3). Typical 
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examples of organic compositions of aerosol particles are discussed and shown in the following 

text. 

The distributions and abundances of the biomass smoke constituents are strongly 

dependent on combustion temperatures smoldering versus flaming conditions and duration. 

Thus, the information reported here should not be used as absolute but as relative chemical 

fingerprints for these sources. The molecular biomarkers are source specific and may be used 

as confirming tracers for transport and fate studies of smoke emissions from these examples of 

biomass fuel sources. 

Table 1:  Date of exposition, locations, PM10 concentration and Air Quality Index (AQI) 

Location PM10  Concentration (µg/m
3
) AQI 

UKM 45.9 Good 

- 59. 9 Moderate 

- 46.3 Good 

- 47.5 Good 

- 52.4 Moderate 

- 48.7 Good 

   

SE 55.3 Moderate 

- 49.6 Good 

- 46.3 Good 

-   

 

Fig. 2 (a,b) shows an example of GC/MS total ion chromatogram and the mass spectrum of 

selected OCs obtained, illustrating the presence of all of selected organic compounds in the 

polar and non-polar fraction of atmospheric particulate matter from the UKM site and sample 

of soot extraction (pine).The total extracts show the distributions and relative abundances of all 

the major organic constituents present in each PM10 and soot samples. In order to identify a 

source specific chemical fingerprint for soot emissions from the four vegetation types, the 

following discussion will focus on the identity and predominant distributions of aliphatic 

homologous series and biomarkers. Where possible, comparisons will be made to distinguish 
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the differences in ``chemical fingerprints’’ between PM10 and soot samples from (pine, oak, 

rubber, palm oil). 

 

 

Fig. 2.(a) Total ion current traces of typical GC–MS analyses of PM10 aerosol particle extracts 

at UKM station and (b) total ion current traces of typical GC–MS analyses of pine soot 

extracts, numbers over dots on peaks are indicate the retention time (Rt) of alkanes, alkenes, 

alkanols and alkanoic acids 

 

3.1  Identification of organic compounds  

The organic component of ambient particles in both polluted and remote areas is a complex 

mixture of hundreds of organic compounds (Hahn, 1980; Cass et al., 1982; Rogge et al., 

1993abc). Compounds identified in the ambient aerosol include n-alkanes, n-alkanoic acids, 

aliphatic and so forth (Mazurek et al., 1989; Hildemann et al., 1993). Most of these compounds 

have also been identified in the current study. Obviously, the majority of the organic 

compounds in PM10 and soot samples still remain uncharacterized due to compound polarity or 

molecular weight that fall outside the range of the analytical technique used in this study. There 

(a) 

(b) 
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are three possible stages when losses of organic compounds from the ambient samples 

(Atmospheric transport, High-volume sampling and Storage before analysis) could have 

occurred (Jordan, 2005): 

3.1.1   Aliphatic compounds  

The identities analysis of individual aliphatic compounds present in the various polarity and 

non-polarity fractions separated from the extract of PM10 and soot samples are summarized in 

Table (2 and 3). 

Table 2: Qualitative analysis of Organic compounds in atmospheric particulate matter (PM10) 

samples 

location  Compound group  Rt (min) Compound name formula M.Wt 
 

SE n-Alkanes      

  30.42 Icos-5-yne C20H38 278 

35.53 Eicosane, 2-methyl C21H44 296 

36.98 3,8-Dimethyl undecane C13H28 184 

39.27 tetratriacontane C34H70 478 

42.50 Trans-Squalene C30H50 410 

UKM      

  72.22 Tetracosane C24H50 773 

73.83 268633632-tetramethyl 

heptadecane 

C21H44 238 

73.33 Hexacosan C26H54 788 

73.22 Heptacosane C27H56 733 

33.33 Octacosane C28H58 733 

32.32 Nonacosane C29H60 333 

UKM n-Alkanols     

  2.27 2-butoxyethanol C6H14O2 333 

73.23 3-octadecanol C18H38O 233 

7.33 267-dimethylbutan-2-ol C6H14O 332 

UKM n-Alkanoic acids     

  23.73 tetradecanoic acid C14H28O2 223 

23.83 hexadecanoic acid 

(palmitic acid) 

C16H32O2 228 

73.83 3632-octadecadienoic 

acid 

C18H32O2 233 

73.38 heptadecene-(8)-

carbonic acid 

C18H34O3 233 
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Table 3: Qualitative analysis of organic compounds presented in the various fractions from 

         samples of soot extracts (pine, oak, rubber, palm oil) 

Type of 

Soot  

Compound group Rt 

(min) 

Compound name formula M.wt 

Oak n-Alkanes     

  33.98 Tricosane C23H48 324 

35.49 tetracosane C24H50 338 

30.80 Heneicosane C21H44 296 

10.24 Undecane C11H24 156 

12.88 Dodecane C12H26 170 

15.38 Tridecane C13H28 184 

17.13 Dodecane, 2,6,10-

trimethyl 

C15H32 212 

19.90 Pentadecane C15H32 212 

17.70 Tetradecane C14H30 198 

18.20 Naphthalene, 1,5-dimethyl C12H12 156 

20.95 2,3,6-trimethylnaphthalene  C13H14 170 

21.95 Hexadecane C16H34 226 

23.95 Pentadecane, 2,4,10,14-

tetramethyl 

C19H40 268 

25.76 Octadecane C18H38 254 

27.53 Nonadecane C19H40 268 

29.20 Eicosane C20H42 282 

32.33 N-docosane C22H46 310 

36.47 17-pentatriacontene C35H70 490 

36.56 Pentacosan C25H52 352 

37.87 Hexacosane C26H54 366 

Grass n-Alkanes     

  32.40 tetratetracontane C44H90 619 

33.98 Tricosane C23H48 324 

35.49 Tetracosane C24H50 338 

30.80 Heneicosane C21H44 296 

39.20 2,6,10,15,19,23-hexa 

methyltetracosane 

C30H62 422 

Pine       

  30.80 Heneicosane C21H44 296 

23.95 Pentadecane, 2,4,10,14-

tetramethyl 

C19H40 268 

palm oil n-Alkanols     

  4.10 2,3-dimethylbutan-2-ol C6H14O 102 

Oak  n-Alkanoic acids     

  28.44 palmitic acid  C16H32O2 256 

palm oil      

  4.57 4-hydroxybutanoic acid  C4H8O3 104 

28.44 palmitic acid  C16H32O2 256 
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(a) n-alkanes  

The n-alkanes distributions attributable to biomass combustion emissions (Abas et al., 1995; 

and Simoneit, 1984a) and probably derived mainly from the dehydration of n-alkanols and by a 

lesser degree from reduction of n-alkanoic acids (Simoneit et al., 1999).  In this study n-

Alkanes were detected in some samples of PM10 and the possible sources from soot samples as 

calculated and described Table (2 , 3) and plotted in Figure (2a, 2b). None of these distributions 

are the same and even the air sampling period shows slightly different of n-alkane distributions. 

This variation may reflect source attributes or additional local input. Nevertheless, the Cmax at 

29 or 31 reflects a more tropical source region (Simoneit, 1977, 1979), confirming the long-

range transport of these aerosols from source of pollutant to the sampling locations. A minor 

contribution of n-alkanes from C30 to C34, especially for samples from Simpang Empang, 

Penang city and from C28 to C29 for UKM, Bangi stations (Table 2), should be pointed out. 

These long chain alkanes are interpreted to be the high molecular weight (410-487g/mol). As 

these compounds are found in emissions from other sources such as automobiles (Schauer and 

Kleeman et al., 2002) and vascular plant wax (Simoneit et al., 1991a).   

 

(b) n-alkanols 

The n-alkanols are exclusively, or predominantly, even-carbon-numbered and they occur in the 

(C18 or C20) to C28 range. Normal primary of alkanols (fatty alcohols) C18 were detected at 

UKM station after extracts. A similar distribution is observed for the C18 alkanol and an origin 

from reduction of n-alkanoic acids is less likely. In this study n-Alkanols were detected in some 

samples of PM10 and the possible sources from soot samples as calculated and described Table 

(2,3) and plotted Figure (2a, 2b). However, nonacosan-10-ol as the main source of n-Alkanoles 

of waxes from soft and hardwoods (Simoneit, 2002) was not indicated in this study from both 

PM10 and soot samples and also Octacosan-1,3-diol was not detected in both samples, Probably 

the formation of previous n-allkanes are derived mainly from the dehydration or reduction of n-

alkanols (Danie, and Simoneit., et al. 1999 and Ambles et al., 1985, 1989a ) because a similar 

distribution is observed for the n-alkanols. Some of these alkanols may also be injected into the 

atmosphere by smoke from biomass burning (Oros and Simoneit, 2001a, b; Simoneit, 2002). 
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(c) n-alkanoic acids 

The n-alkanoic acids are next major compound group were detected in this study from UKM 

station and from soot of palm oil and oak as the possible sources, consists of fatty acids range 

from C14 to C18, with palmitic acid as the dominant homolog (Table 2,3). The C16 and C18 fatty 

acids are the most prominent alkanoic acids found in urban atmospheric fine particulate matter 

(Rogge et al., 1993b) and interpreted to be of a biogenic origin from both natural and burning 

emissions. The homologs <n-C20 may be derived in part from microbial sources, although these 

acids are ubiquitous in all biota (Simoneit and Mazurek, 1982). Another source in urban areas 

is from cooking, grilling and food preparation as well as burning, where these alkanoic acids 

are volatilized directly into the fumes (Rogge et al., 1991). However, the major resolved 

compound in smoke from the burning of bamboo leaves and twigs, sugar cane and forest litter 

from Malaysia is palmitic acid. 

 

4.  Conclusions 

Organic matter of aerosol particles is derived from two major sources and is admixed 

depending on environmental conditions. These sources are natural biogenic detritus (e.g., plant 

wax, pollen, etc.) and anthropogenic emissions (e.g., soot, oils, etc.), which also include 

biomass burning smoke.  Thus, various ratios of the major molecular groups in smoke (PM10) 

and other biomarker tracers are useful for identifying the vegetation sources that were burned. 

Organic aerosol samples were collected throughout a complete annual cycle at two urban sites 

in Malaysia, extracted, and then analyzed by GC/MS. 

GC-MS Conventional and reactive techniques are valuable for rapid characterization of 

the organic component in PM10 and soot samples through the direct analysis of a few 

milligrams of sampling filter and soot sampling. All organic compounds identifications are 

based on comparisons with authentic standards, GC retention time, literature mass spectra, and 

interpretation of mass spectrometric fragmentation patterns. The pyrolytic techniques utilized 

to complement each other and provide information on a wide array of possible precursors (e.g. 

carbohydrates, lipids, synthetic rubbers, conifer resins) and enhance the reliability of the 

inferred structural data. Both conventional and reactive pyrolysis evidence the importance of 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

  

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

aliphatic structures and the low contribution of aromatic components (e.g. lignin phenols) in the 

investigated aerosol particles 

The organic compounds were identified, classified, and grouped into different 

compounds. The total amount of the identified organic compounds, including aliphatic 

compounds (n-alkanes, n-alkanoic acids and n-alkanols) are commonly found in all biomass 

combustion emissions. However, most of these series of compounds are indicative of biomass 

burning, which when coupled with the directly emitted and thermally altered molecular 

markers can be used as key tracers for assessing and tracking emissions from biomass fuel 

burning 
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Abstract:- 

 In this purely, the focus will be on the parametric effect in several cases, and 

we will study the existence and uniqueness of the solution and the continuous 

dependence in three cases, first on the parameter μ, and secondly on the elementary 

condition   , we will notice the effect of the parameter significantly on the differential 

equation that helps us in reaching existence and the oneness of the solution  and the 

third is the study of the related dependence on μ and   , where we have demonstrated 

the existence and unity of the solution. 

 

Keywords:  Differential equation, parameter, initial value problem, continuous 

dependence, Lipschitz condition. 

Introduction: 1. 

Here we are concerned with the existence of a unique solution of the initial value 

problem of the differential equation with scalar parameter μ 

{

  ( )

  
  (   ( )  )              (   ⦌          ( )     

  ( )                                                                       
 

mailto:ejsabra@elmergib.edu.ly


 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 

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

                 

  

 The continuous dependence of the solution on the scalar parameter   and      will be 

also studied    the  initial value  

     

Definition  1.1 [see 1] 

Let    be an operator defined on a set  B in a Banach space E , satisfying the condition 

: 

‖     ‖   ‖   ‖           

If   0                                                   

Definition  1.2 [see2] 

 X  :ƒ Let (X,d) and (Y,p) be two metric spaces a 

mapping is said to be Lipschitz continuous if there exists a constant  L>0 such that 

  ( ( )  ( ))    (   )            

Definition  1.3 

Continuously differentiable solution 

Consider firstly the initial value problem (1) under the following assumption. 

 ( i     )  [   ]        is continuous in 𝐭   I=⦋0,1⦌ :ƒ            

And satisfies the Lipschitz condition 

   | (     )   (       )|    (|    |  |    |)           ( ) 

The initial value problem (1) and the integral equation 

 ( )       ∫  (   ( )  )
 

 

                                          ( ) 

Are equivalent and to prove that  

Let    be a solution of (1) 

Integrate system (1), we obtain 

 ( )       ∫  (   ( )  )
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Let   be a solution of the integral equation (3). 

Differentiating (3), we get  

  ( )     (   ( )  )⁄   

At  t=0, we have  

 ( )       ∫  (   ( )  )
 

 

    

 ( )                                          

Hence the initial value problem (1) are equivalent to the integral equation (3).  

Also if the assumption (i)  be satisfied, then  

| (     )|     (| |  | |)  | (     )|  

And to prove that,  From the Lipschitz condition (2), we have 

| (     )|  | (       )|     (|    |  |    |)  

Then 

| (     )|  | (     )|     (| |  | |) 

and 

| (     )|     (| |  | |)  | (     )|  

 Defintion 1.4  [see 7] The solution of initial value problem (1) depends continuously 

on the parameter μ , if for all 𝜖                   

 (𝜖)               

|    |  δ         |    |    

Where                                                  

{

  ( )

  
  (   ( )   )              (   ⦌              ( )

 ( )                                                                                            

 

Definition  1.5 [see 7] The solution of initial value problem (1) depends continuously 

on the initial value    , if for all 𝜖                 
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  (𝜖)              

|     
 |  δ         ‖    ‖    

Where                                                   

{

  ( )

  
  (   ( )  )              (   ⦌             

 ( )    
                                             ( )

 

Definition  1.6 [see 7]  The solution of initial value problem (1) depends continuously 

on the initial value          , if for all 𝜖                        (𝜖)              

|     
 |     |    |  δ

 
          ‖    ‖    

Where                                                   

{

  ( )

  
  (   ( )   )              (   ⦌

 ( )    
                           ( )

                       

 

2- Main Result 

Theorem 2.1  [see 4]  Let the assumption (i)  be satisfied. If        

                                ( )                           [   ]. 

Proof.  Define the operator  F associated with the integral equation (3) by 

F ( )       ∫  (   ( )  )
 

 
    

The operator  F maps  [   ]               

For this let    [   ]         [   ]           |     |         

|  (   )    (   )|   |∫  (   ( )  )  
   

 

 ∫  (   ( )  )  
   

 

| 

 ∫  (   ( )  )  
   

   

 

                                 ∫   ((| |  | |)  | (     )|)      
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                                                   (       )  (‖ ‖  | |)    ∫ | (     )|  
   

   

 

This proves that       [   ]   [   ]  

Now to prove that     is contraction  

Let    ,y    [   ]      

|  (  )    (  )|   |∫  (   ( )  )  
  

 

 ∫  (   ( )  )  
  

 

| 

 ∫ | (   ( )  )   (   ( )  )|
 

 
ds                 

                                   ∫ |   |      
 

 

 

                                                      ‖   ‖                         

      ‖     ‖     ‖   ‖  

Since                                                                

theorem  , then there exists a unique solution       [   ]                      

        (1). 

Theorem  2.2  Let the assumption (i)  be satisfied, then the solution of the initial 

value problem (1) depends continuously on the parameter       

Proof.  Let           ( )       ∫  (   ( )  )
 

 
          [   ]               

Be the unique solution of the problem (1) 

 and 

  ( )       ∫  (    ( )   )
 

 

          [   ]           

be the unique solution of the problem  (4)  

Then  

| ( )    ( )|  ∫ | (   ( )  )   (    ( )   )|
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                  ∫ (|    |  |    |)  
 

 

 

                                   |    |    |    |                           

                                                                  [    ]| ( )    ( )|      |    |                   

   ‖    ‖      

and 

                     (    ) ‖    ‖                               

Hence  

                                         ‖    ‖   
   

(    ) 
 𝜖                         

This means that the solution of initial value problem (1) depends continuously on the 

parameter        

Theorem  2.3  Let the assumption (i)  be satisfied, then the solution of the initial 

value problem (1) depends continuously on the initial value        

Proof.  Let           ( )       ∫  (   ( )  )
 

 
          [   ]               

be the unique solution of the problem (1) 

 and 

  ( )     
  ∫  (    ( )  )

 

 

          [   ]           

be the unique solution of the problem  (5)  

Then  

             | ( )    ( )|  |   –   
 |  ∫ | (   ( )  )   (    ( )  )|

 

 
   

 |   –   
 |    |    | 

                            [    ]| ( )    ( )|  

                   ‖    ‖                             
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and  

  (    ) ‖    ‖                                                                                   

Hence 

                                          ‖    ‖   
 

(    ) 
 𝜖                                                         

  This means that the solution of initial value problem (1) depends continuously on the 

initial value          

Theorem  2.4  Let the assumption (i)  be satisfied, then the solution of the initial 

value problem (1) depends continuously on the initial value    and the scalar 

parameter      

Proof.  Let         

 ( )       ∫  (   ( )  )
 

 

          [   ] 

be the unique solution of the problem (1) 

 and 

                    ( )     
  ∫  (    ( )   )

 

 

          [   ]           

be the unique solution of the problem  (4)- (5)  

Then  

             | ( )    ( )|  |   –   
 |  ∫ | (   ( )  )   (    ( )   )|

 

 
   

                                             |   –   
 |   ∫ (| ( )    ( )|  |    |)

 

 

   

                                          ‖    ‖      |    |                          

                  ‖    ‖                

and  

                   (   ) ‖    ‖                                                                                          
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Hence 

                                          ‖    ‖   
        

(   ) 
 𝜖                                                         

  This means that the solution of initial value problem (1) depends continuously on the 

initial value                                                               

Conclusion: 

                  We studied and proved the oneness of the solution and used a set of 

theories that will benefit us in the future in studying  the existence and unity of the 

solution and the Continuous dependence in several cases. 
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Totally Semi-open Functions in Topological Spaces 

 

Amna Mohamed  Abdelgader Ahmed 
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Abstract 

In this paper, we introduce the concept of totally semi-open functions in topological spaces.   

Some interesting results and properties of totally semi-open functions are investigated and 

proven. 

 

Keywords: Semi-open function, Semi-open set, Semi-closed set, Semi-clopen set, Totally open 

function. 

 

1 Introduction 

The notion of semi-open sets and semi-continuity was first introduced and investigated by 

Levine [8] in 1963.  In 1969, Biswas [2] defined and studied semi-open functions.  Irresolute 

functions and semi-homeomorphisms were introduced and studied by Crossley and 

Hildebrand [4].  Nour [11] defined totally semi-continuous and strongly semi-continuous 

functions. Benchalli and Neeli in [1] introduced and studied semi-totally continuous and 

semi-totally open functions. Garg  and Shivaraj  in [7] introduced  the concept of preclosed 

mapping.   

In this paper, a new generalization of  semi-open functions is introduced and studied. We 

define totally semi-open functions and prove some interesting results and properties in this 

connection. 

 

2 Preliminaries 

Throughout this paper,    will always denote a topological space. If A is a subset of X, then  

 ̅ and     respectively denote the closure and the interior of A in X. 

Definition 1. A subset   of a topological space       is said to be 

1) semi-open set [8] if there exists an open set   in   such that         ̅, i.e.,       ̅̅̅.   
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2) semi-closed set [4] if    is the complement of a semi-open set, i.e.,     ̅     .  Definition 

2. [4] (1) The semi-closure of a set   in   is the intersection of all semi-closed sets that 

contains  ; this set is denoted by  . 

2)  The semi-interior of a set   in   is the union of all semi-open sets of    contained in   ; 

this set is denoted by    

3) A point      is said to be a semi-limit point of a set   in   if every semi-open set 

containing   contains at least one point of   different from   itself. 

Theorem 1. [8]  If  {  }    a collection of semi-open sets in a topological space   then 

⋃       is semi-open. 

Definition 3. A function          is said to be 

1) semi-continuous [8] if the inverse image of each open subset of    is semi-open in  . 

2) semi-open [2] if      is semi- open in   for each open set   in   .  

3) totally semi-continuous [11] if the inverse image of every open subset of   is semi- clopen 

in   . 

4) irresolute [4] if the inverse image of every semi- open set in   is semi-open in     

5) pre semi-open [4] if the image of every semi-open set in   is semi-open in     

6) semi-totally continuous [1] if the inverse image of every semi- open subset of   is clopen 

in  . 

7) semi-totally open [1] if the image of every semi-open set in   is clopen in   . 

Definition 4. [9] A topological space   is said to be 

1) semi-   if for each pair of distinct points in  , there exists a semi-open set containing one 

point but not the other. 

2) semi-   if for each pair of distinct points   and   of   , there exist semi-open sets   and   

such that             and             . 

3) semi-    if for each pair of distinct points   and   of   , there exist semi-open sets   and   

such that              and      . 

Definition 5. [10] A topological space   is said to be semi-connected if     is not the union 

of two nonempty disjoint semi-open subsets of   . 

Definition 6. [5] A topological space   is said to be semi-compact if any semi-open cover of   

  has a finite subcover. 
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3 Totally Semi-open Functions 

In this section, we introduce the concept of totally semi-open functions. Further, we study 

many properties and prove some results. 

Definition 7. A function          is said to be totally semi-open if the image of every 

open set in   is semi-clopen in   . 

Example 1.  Let   {     },    {    { }} and    {    { } {   }}. The function 

                defined by                       is totally semi-open. 

Example 2.  Let         be the identity function. If                , then   is 

open, but         is not semi-clopen in  . So,    is not totally semi-open. 

Theorem 2. Let          be a totally semi-open injective function and let    . For any 

   , if       is a semi-limit point of      then   is a limit point of   . 

Proof. Suppose that   is not  a limit point of   , so there exists an open set   in    such that 

    and     { }   . But then           {    }    and hence      is not a semi-

limit point of      since      is semi-clopen in  . 

Definition 8. A function          is said to be totally semi-closed if the image of every 

closed set in   is semi-clopen in   . 

Lemma 1. A bijection         is totally semi-open if and only if  it is totally semi-closed. 

Proof.  Suppose    is totally semi-open and let     be a closed set, then        

       is semi-clopen in   if and only if        is also semi-clopen in  .  

Theorem 3.  If          is a totally semi-open function then for all    : 

1)               

2)         ̅  

Proof. 1) Since        then           . Hence,                       , since 

      is semi-open in  . 

2) Since     ̅   then         ̅ .  From Lemma 1  we have   is also totally semi-closed, 

so    ̅  is semi-clopen  in  . Hence,          ̅      ̅ . 

Lemma 2. [8] Let {  }    be a collection of topological spaces and for each  ,     is a semi-

open (resp. semi-closed) set in   , then   ∏        is semi-open (resp. semi-closed) in the 

product space ∏      . 
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Theorem4. Let {       }    be a collection of totally semi-open functions.  Then the 

function     ∏       defined by                 is totally semi-open.  

Proof. Let   be an open set in  , then      ∏         , where       is semi-clopen in   

for all    , so the proof follows directly from Lemma 2. 

Theorem 5. Let         be a function and             the graph function of   

where               for each     . If   is totally semi-open then   is also totally semi-

open. 

Proof. Let   be an open set in  , then              is semi-clopen in     . Since 

       is semi-open,                 ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅     ̅̅ ̅         ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , so             ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  and 

     is semi-open in  . Similarly, we can prove that      is semi-closed in  . Therefore, 

     is semi-clopen in   and f  is totally semi-open function. 

Definition 9. A function          is said to be totally open if the image of every open set 

in   is clopen in   . 

Theorem 6. Every totally open function is totally semi-open. 

Proof. The proof   follows directly  from the fact that every clopen set is also semi-clopen. 

Remark 1.  The converse of Theorem 6 is not true  as shown by the following example. 

Example 3.  Let   {     },   {    {   }} and    {    { } { } {   }}. The function 

               defined by         is a totally semi-open function,  but  is not totally 

open. 

Theorem 7. Every totally semi-open function is semi-open.  

Proof. Let          be a totally semi-open function and     be an open set, then      

is semi-clopen in  , so      is semi-open in  . 

Remark 2. The converse of the above theorem is false as shown by: 

Example 4. Let   {     } and   {    { }}, then the identity function on   is semi-open 

but not totally semi-open.   

Theorem 8. Every semi-totally open function is totally semi-open. 

Proof. Let          be a semi-totally open function and     be an open set. So,   is 

also semi-open and then      is clopen in   . Since a clopen set is also  semi-clopen, the 

proof is complete. 

Remark 3. The converse of Theorem 8 is not true, for example, the function   defined in 

Example 3 is totally semi-open but not semi-totally open. 
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Remark 4. A totally semi-open function need not be pre-semi-open. Also, a pre-semi-open 

function need not be totally-semi-open as is illustrated in the following examples: 

Example 5.  The identity function on    is pre-semi-open but not totally semi-open.  

Example 6. Let   {     },    {    { }} and    {    { } {   }}. The function 

                defined  by         is totally semi-open but not pre-semi-open. 

Remark 5. Example 5 and Example 3 also illustrate that totally semi-open functions and  open 

functions are independent notions. 

Remark 6. The composition of two totally semi-open functions need not be a totally semi-

open function as is illustrated in the following example. 

Example 7. Let   {     },   {    {   }} and    {    { } { } {   }}  and let 

   {       } and    {    { } {   } { }}. Let                  be defined as  

                     and let                   be defined by           

               , then both          are totally semi-open. But the composition   

    is not a totally semi-open function because       {   }  {   } and {   } is not semi-

clopen in   although {   } is open in  . 

The proof of the following theorem is obvious. 

Theorem 9. If          is open  and           is  totally semi-open, then          

   is totally semi-open. 

Theorem 10. If          and          are functions and            is totally 

semi-open  then: 

 (1) if   is  continuous and surjective, then   is totally semi- open. 

 (2) if   is semi-totally continuous  and injective, then   is totally semi-open. 

Proof.  (1) Let   be an open set in   then        is open in   since   is continuous, Since 

  is surjective then      (      )      .  Since     is totally semi-open then      is 

semi- clopen in  .  

(2) Let   be an open set in  , then                  is semi-clopen (and hence semi-

open) in Z since      is totally semi-open. But   is totally semi-continuous  and injective, 

so                     is clopen  and hence semi-clopen in  . 

 

The proof of the following theorem is obvious and hence omitted. 
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Theorem 11. If          is a totally semi-open function and   is an open subset of  , 

then the restriction function             is also totally semi-open. 

Remark 7. Let         be a function and        where     are open. If  both 

    and     are totally semi-open, then   need not be totally semi-open since, from Theorem 

1,  the union of semi-clopen sets is not necessarily  semi-clopen.             

Theorem 12. If          is a totally semi-open bijection and   is a   space then   is a 

semi-   space. 

Proof. Let       and     then               . Since   is a   -space, then there exist 

an open set   such that            and           .  Now,              are disjoint 

semi-clopen sets (hence semi-open sets) and         ,           . Therefore,   is a 

semi-   space. 

Corollary 1.  If          is a totally semi-open bijection  and   is a   -space or a   -space  

then   is a semi-   space.  

The proof of the following theorem follows directly from the definitions of semi-connected 

spaces and totally semi-open maps. 

Theorem 13. If          is a totally semi-open  bijection and   is a semi-connected space, 

then   is connected. 

Theorem 14. If          is a totally semi-open  bijection and   is a semi-compact space, 

then   is compact. 

Proof. Suppose that   is not compact, then there exists an open cover {  }    of   which has 

no subcover. Since   is a totally semi-open  bijection, then {     }    is a semi-open cover of 

  and has not subcover, so   is not semi-compact. 

 

Conclusion 

In the study, we have introduced the concept of totally semi-open functions in topological 

spaces and investigated several properties. Other properties of totally semi-open functions 

can be studied and totally semi-closed maps might also be defined and investigated.  
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Least-Squares Line 

 

lmaldali@elmergib.edu.ly 

 

 

 

AX=b   n>m  m &n 

 
 

Introduction: 

 

   We derive the method of finding a polynomial that best fits given data points a method 

that is extremely important to the natural sciences , social sciences , and engineering . 

Let x be the vector of variables and b be the vector of constants.   

We have seen that a system Ax b  of n equations in   n   variables, where   A    is 

invertible, has the unique solution 
1x A b  . 

However , if Ax b  is a system of  n  equations in  m  variables , where  n   m  , the 

system does not , in general , have a solution and it is then said to be overdetermined . 

A is not a square matrix for such a system, and 
1A 

 does not exist. We will introduce a 

matrix called the pseudoinverse of A, denoted pinv (A), that leads to a least-squares 

solution x = pinv (A) b for an overdetermined system. This is not a true solution, but it is in 

some sense the closest we can get to a true solution for the system. We will see an 

application of overdetermined in finding curves that "best" fit data. 

 

Definition [3] 

Let A  Mm×n  . We define the adjoint of A to be the n×m matrix adj(A) or A
*
 such that 

(A
*
)ij= Aji for all i, j . 

 

Definition [3] 

The transpose A
t
 of an  n×m matrix A is the n×m obtained from A by interchanging the 

rows with the columns; that is (A
t
)ij= Aji 

 

Definition :[11]  

Let A be a matrix. The matrix   (A
t
 A)

-1 
A

t   
is called the pseudoinverse of A, and is denoted 

pinv (A). 

We have seen that not every matrix has an inverse. Similarly, not every matrix has a 

pseudoinverse. The matrix A has pseudoinverse if (A
t
 A)

-1 
exists. 

Example (1):- 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 

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

 

Find the pseudoinverse of A =

1 2

1 3

2 4

 
 

 
  

 

Solution: 

We compute the pseudoinverse of A in stages 

A
t
 A = 

1 2
1 1 2 6 7

1 3
2 3 4 7 29

2 4

 
    

     
   

  

 

(A
t
 A )

-1 
= 

t

t

29 71 1
adj(A  A )=

7 6125A  A  

 
 
 

 

pinv (A) = (A
t
 A)

-1
 A

t
 = 

29 7 1 1 21

7 6 2 3 4125

    
   
   

 

3 10 61

1 5 225

 
  

 
 

Now we will use the concept of pseudoinverse to further our understanding of systems of 

linear equations. 

Let Ax b  be a system of n linear equation in m variables with   

n   m , where  A is of rank  m  . Multiply each side of this matrix equation by A
t
, to get:- 

t tA Ax A b normal equation 

such that tA A  is symmetric matrix and Least – Squares solution x satisfies : 

( ) 0tA b Ax   

 

The matrix tA A  can be shown to be invertible for such system. 

Multiply each side of this equation by  1( )tA A   and solve for x to get  
1 1( ) ( ) ( )t t t tA A A Ax A A A b   
1 1[( ) ( )] ( )t t t tA A A A x A A A b   

 
1( )

( )

t tx A A A b

pinv A b




 

This value of x is called the least-squares Solution to the system of equations. 

Result:- 

( )Ax b x pinv A b   

System  Least-squares solution 

 

Let Ax b be a system of n linear equations in m variables with n  m, where A is of 

rank m. This system has a least-squares solution. If the system has a unique solution, the 

least-squares solution is that unique solution. If the system is over determined, the least 
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squares solution is the closest we can get to a true solution. The system cannot have many 

solutions.  

 

 

Example (2):- 

Find the least-squares solution of the following overdetermined system of equations and 

sketch the solution  

6

3

2 3 9

x y

x y

x y

 

  

 
 

 

Solution:- 

The matrix of coefficients is 

1 1 6

1 1 3

2 3 9

A and b

   
   

  
   
      

 

The column vectors of A are linearly independent. Thus the rank of A is 2.  

This system has a least-squares solution. 

We compute pinv (A). 

1 1 2

1 1 3

tA
 

  
 

 

1 1
1 1 2 6 6

1 1
1 1 3 6 11

2 3

tA A

 
    

      
   

  

 

1

1

11 61 1
( ) ( )

6 630

11 6 1 1 21
( ) ( )

6 6 1 1 330

5 17 41

0 12 630

t t

t

t t

A A adj A A
A A

pinv A A A A
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The least-squares solution is  

1

6 2
5 17 41

( ) 3
0 12 630

9 3

pinv A b

 
  

     
      

       
 

 

The least-squares solution is the point 
1

( ,3)
2

P  in figure 1 

Now we will see how Least-squares solutions can be used to find curves that best fit given 

data. 

 

 

 

                   

 

 

                                          

 

 

Figure 1 

 

Least-squares Curves  

        Many branches of science and business use equations based on data that has been 

determined from experimental results. 

In many applications, however, there is too much data to lead to an equation that exactly 

fits all data. One then uses the equation of a line or curve that in some sense "best" fits all 

the data. For example, suppose the data consists of the points 1 1( , ), , ( , )n nx y x y , 

shown in figure 2 (a). These points lie approximately on a line. We would want the 

equation of the line that best fits these points. On the other hand, the points might closely fit 

a parabola, as shown in figure 2(b). We would then want to find the parabola that most 

closely fits these points. 

Many criteria can be used for the best fit in such cases. The one that has generally been 

found to be most satisfactory is called the least-squares line or curve – found by solving an 

overdetermined system of equations. The least-squares line and curve is such that 
2 2

1 nd d   in figure 2 is a minimum. 

We want the best fit to discrete set of data points over a given interval. 

            We illustrate how to fit a least-squares polynomial to given data. The method 

involves constructing a system of linear equations. The least-squares solution to this system 

of equations gives the coefficients of the polynomial. 
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Figure 2 

 

 

Example (3):- 

Find the least squares line for the following data points (1,1),(2,2.4),(3,3.6)(4,4) . 

Solution:- 

Let the equation of the line be           Substituting for these points into equation of 

the line, we get the overdetermined system. 

        

           

           

         
 

We find the least squares solution. 

The matrix of coefficients A and column vector d are as follows: 

1 1 1

1 2 2.4

1 3 3.6

1 4 4

A and d

   
   
    
   
   
   

 

It can be shown that 

' 1
20 10 0 101

( ) ( )
6 2 2 620

tpinv A A A A
 

   
  

 

The least squares solution is 

1

1

20 10 0 10 2.4 0.21
( )

6 2 2 6 3.6 1.0220

4

t tA A A d
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      The equation of the least-squares line for this data is  

y = 0.2 +1.02x 

This is the line that is generally considered to be the line of best fit for these points. See 

Figure 3 

 

 

 
 

Figure 3 

 

Example (4):- 

Find the least-squares parabola for the following data  points  

                          (1, 7),(2, 2),(3, 1),(4, 3) 

Solution:- 

Let the equation of the parabola be  

            
  

                         

Substituting for these points into the equation of the parabola, we get the system  

           

             

             

              
                     

We find the least-squares solution. 

The matrix of coefficients A and column vector d are as follows  

1

1 1 1 7

1 2 4 2

1 3 9 1

1 4 16 3

45 15 25 15
1

( ) ( ) 31 23 27 19
20

5 5 5 5

t t

A and d

Then

pinv A A A A
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The least-squares solution is  

1

7
45 15 25 15 15.25

21
( ) 31 23 27 19 10.05

120
5 5 5 5 1.75

3

t tA A A d

 
     

                
         

 

 

Then  

                                    
          

The equation of the least-squares parabola for these data points is  
215.25 10.05 1.75y x x   , 

as shown in figure 4 

 

 
Figure 4 

THEOREM 1:   [11] 

Let 1 1( , ), , ( , )n nx y x y be a set of n data points. Let 1

m

my a a x a x     be 

a polynomial of a degree ( )m n m  that is to be fitted to these points. Substituting these 

points into the polynomial leads to a system Ax b of n linear equations in the m+1 

variables  0 , , ma a   where 

                   

11 11

1

m

m

n n n

yx x

A and b

x x y

   
   

    
     

  

The least-squares solution to this system gives the coefficients of the least-squares 

polynomial for these data points. 
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Example (5):- 

(Hooke's Law) states that when a force is applied to a spring, the length of the spring will 

be a linear function of the force. If L is the length of the spring when the force is F, this 

means that there exist (spring) constants a and b such that  

         
We shall now see that the spring constants, and hence the relationship between length of 

the spring L and force F can be found  by using the method of least squares . Let various 

weights be suspended from the spring, and the length of the spring measured in each case. 

Let the results be as following:- 

Force, F (in ounces)    2       4         6         8 

Length, L (in inches) 8.2    11.6     14.3    17.5 

Write these statistics as points, where the first component is F and the second component is 

L. We get  

 ( 2 , 8.2) , ( 4 , 11.6) , ( 6 , 14.3 ) , ( 8 , 17. 5)  

In theory, these points should all lie on a straight line. 

The least – square line through these points will give the most satifactory equation for the 

line. We get the system: 

              

            

            

            
The matrix of coefficient A and constant column matrix d are as follows. 

1 2

1 4
A

1 6

1 8

 
 
 
 
 
 

        and         

8.2

11.6
d

14.3

17.5

 
 
 
 
 
 

 

We get 

pinv ( A) = ( A
t
 A)

-1 
A

t 
= 

1 0.5 0 0.05

0.15 0.05 0.05 0.15

 
 
  

 

The least – squares  solution is: 

 

1

8.2

1 0.5 0 0.05 11.6 5.25
( )

0.15 0.05 0.05 0.15 14.3 1.53

17.5

t tA A A d

 
 

                 
 
 

 

Thus the spring constants are       = 5.25   and     = 1.53, the equation for the spring is  

 L = 5.25 + 1.53 F. 

Thus, for example, when a weight of 20 ounces is attached to the    spring, we can expect 

the length of the spring to be approximately:              5.25 + (1.53 x 20); that is 35.85 

inches. 

THEOREM 2   [11] 

Let W be the subspace of R
n
 generated by linearly independent vectors u1,…..,um . 

Let A=[u1,…..um] . be the matrix where columns are the vectors            u1, u2,…,um. The 

projection of a vector y onto W is given by  
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( )wproj y A pinv A y  

A pinv(A) is called a projection matrix . 

 

Example (6):- 

Find the projection matrix for the plane   x – 2 y –z = 0    in   R
3
. 

Use this matrix to find the projection of the vector (1 , 2 , 3 )  onto this plane. 

Solution:  

Let W be the subspace of vectors that lie in this plane. W consists of vectors of the form (x, 

y, z) where x = 2y + z.  

Thus W = {( 2y + z , y  , z )}. We can write 

 W= {(y(2,1,0)+z(1,0,1)}. 

Therefore, W is the space generated by the vectors (2, 1, 0) and (1,0,1,) . Let A be the 

matrix having these vectors as columns. 

2 1

A 1 0

0 1

 
 


 
  

 

It can be shown that: 

pinv ( A) = 
2 2 21

1 2 56

 
 

 
 

 

 

 

The projection matrix is  

A pinv (A) = 

5 2 1
1

2 2 2
6

1 2 5

 
 


 
  

 

The projection of  ( 1 , 2 , 3 ) onto W is computed by multiplying this vector, in column 

from, by A pinv ( A)  We get  

5 2 1 1 2
1

2 2 2 2 0
6

1 2 5 3 2

     
     

 
     
          

 

Thus the projection of (1, 2, 3) onto plane x -2y – z = 0 

 is ( 2 ,0 , 2 ) . 
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THEORETICAL RESEARCH ON AI TECHNOLOGIES FOR LEARNING SYSEM 

 

 

n.m.aldali@elmergib.edu.ly, eman_ekmira@yahoo.com 

 

 

Abstract. The traditional learning systems have many challenges of manage the learning 

aspects (students, teachers, and materials) efficiently due to dynamic changes of learning 

environments. The researchers adapt various AI approaches such as NN, FL, and SVM ap-

proaches to control the learning environment dynamicity and manage the learning aspects 

efficiently in order to maximize the learning outcomes performances. This paper will re-

view many AI researches to maximize the learning outcomes in three main areas; sign lan-

guages detecting and translating, learning disability, and computer aided learning. The 

main aim of this paper is to review how the AI approaches can be adapted to avoid differ-

ent challenges in learning areas. The comparisons between the reviewed researches will 

explain the advantages and disadvantages of AI approaches. 

Keywords: learning environment, sign languages, learning disability, computer aided 

learning, neural network, fuzzy logic, and space vector machine. 

1 Introduction 

There are many challenges face the traditional management of learning environment due to 

complexity and dynamicity of learning aspects behaviors and characteristics [4] [11]. For 

example, the students learning skills are different. Thus, the learning materials could be 

match with the student level. However, the traditional learning systems share the same ma-

terial for all students.  On the other hand, there are many students have learning disabilities 

which maximize the difficulty of the learning processes; there are many types of learning 

disabilities [3] [5]. Therefore, it is necessary to determine the students’ types and character-

istics in order to adapt the most suitable learning styles. Moreover, the deaf persons have 

not enough skills to represent their needs through writing style, and they face difficulty to 

read the traditional texts. Thus, the sign languages developed to simplify the communica-

tion between deaf and normal people [10] [12]. However, the normal people have difficulty 

to understand the sign languages.  

The researchers work on develop learning systems using AI approaches to provide the 

management of dynamicity factor.  AI approaches considered as useful and accurate ap-

proach to manage the learning environments adaptively and cover the changes and updates 

of learning aspects. The main aim of apply AI approaches in learning systems is to provide 

more accurate outcomes of learning processes. For examples, the AI systems process and 

classify the learning contents and students profiles to provide the most accurate materials 

mailto:n.m.aldali@elmergib.edu.ly
mailto:eman_ekmira@yahoo.com
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for each student electronically. Also, the AI systems can analyze the behaviors and charac-

teristics of learning disabilities students to analyze the disability type of each student and 

determine the most efficient learning activities and styles for them. On the other side, the 

AI systems can detect the sign language representations such as figure and hand gestures 

and analyze the meaning of these signs before translate it to texts in various language’s. 

Thus the deaf and normal person can contact with each other easily at real time. 

2 Related Works 

2.1 Signs Language 

Su et.al [13] developed a system to analyze the movement of fingers or the sign language 

based on figures representations to traditional English language. The complexity of analyze 

accurate translation of fingers gestures is the main challenge of the developed system. The 

researchers apply the Neural Network (NN) approach to classify the possible representa-

tions of deaf figures supporting by supervised decision-directed learning (SDDL) algorithm 

to execute the suitable rules using simple if-then based on the inputs classifications of neu-

ral network. The methodology of Su et.al [13] as the following: 

 

1. Classify the figures gestures (single figure, two figures, three or more figures). 

2. Detect the classification type use sensors of EMI-Gloveswhich used by deaf person. 

3. Detect each used figure gesture. 

4. Apply SDDL algorithm to analyze the possible meaning of gestures combinations. 

5. Display the highest accurate possibilities. 

 

Su et.al [13] tests their system on 4 deaf persons based on Taiwan sign language through 

51 different fingers gestures;  each deaf person repeat the gestures many times to ensure the 

execution accuracy. Some examples record 100% as accurate results; the average of results 

accuracy of Su et.al [13] system records 93.9%. 

One the other hand, Li [6] focuses on the same area of Su et.al [13]; Li [6] works on the 

hands gestures of deaf persons rather than fingers gestures. However, analysis of hand ges-

tures representations is more complex due to free and large movements of deaf hands. The 

researcher adapt the Fuzzy C-Means (FCM) approach to classify the hands gestures as 

many clusters and each cluster contain the hand gestures that support specific purpose. The 

researcher use the light camera to detect the hand gestures; lift and right gestures for x-ray 

and z-ray, forward and backward gestures to repeat or insert the gestures, stop to finish the 

processes, and home to repeat the whole process Figure 1 illustrates the gestures directions. 
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Fig. 1. Processes of gestures detecting 

 

The following steps represent the main methodology of Li [6]: 

 

1. Classify the main clusters of hand gestures depend on the sex-gestures types that 

illustrates in figure 1. 

2. Detect the gestures using light camera. 

3. Analyze to which gesture type that the input belong to. 

 

FCM applied to analyze the angles and curves of the hand gestures that detected using the 

light camera and determine the most accurate center of these angles and curves; the analy-

sis process determine the most suitable cluster of the inputs. The main aim of this research 

is to help the deaf persons to execute digital processes in their daily activities such walking 

across streets. Li [6] apply 20 different samples of hand gestures to test his proposed ap-

proach; the average of accuracy results is 85.83%. 

 

Mapari and Kharat [8] adapt the Space Vector Machine (SVM) to divide the American 

Sign Language (ASL) images into many parts as two main vectors; (1) Peaks, and (2) Val-

leys. On the side, the researcher applies neural network approach to classify the peaks and 

valleys based on its angles as English letters (A, B, C…). The main aim of this research is 

to detect the sign language images and convert it to digital information which supports the 

translation from ASL to traditional texts. Figure 2 illustrates the methodology of Mapari 

and Kharat [8]. The accuracy result of their research is 100%. 
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Fig. 2. Mapari and Kharat [8] Methodology 

2.2 Learning Disability 

Manghirmalani et al. [7] mentioned that the people who have learning disability need spe-

cial care from their society. Thus, the special learning community researches grow up in 

the last 10 years. Manghirmalani et al. [7] the researchers apply the artificial intelligent 

approaches to avoid the difficulty of determine the reasons of learning disability accurately. 

Manghirmalani et al. [7] adapt the Fuzzy Logic (FL) approach to classify the cases of  

learning disability into three main clusters; (1) dyslexia, (2) dysgraphia, or (3) dyscalculia. 

Figure 3 presents the block diagram of Manghirmalani et al. [7]. The researchers handle the 

cases of learning disability before detect the properties of the inputs based on fuzzy rules; 

the results of rules aggregated to determine what the best classification of the inputs. Final-

ly, the cases classified as one from three types (dyslexia, dysgraphia, or dyscalculia). 
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Fig. 3. Block diagram of Manghirmalani et al. [7]. 

 

The proposed method of Manghirmalani et al. [7] applied on 10, 20, 30… and 70 students 

of different cases of learning disability; the researcher mentioned that when the experi-

mental sample increases the accuracy of the results also increase. For example the training 

set of 70 students’ record 90% as accuracy results comparing with 50% for the training set 

of 10 students.  

On the other hand, Wu et al. [15] mentioned that the learning disabilities types are deter-

mined based on complex properties of students. However, the analyzing of learning disabil-

ities types is important to adapt the most suitable special learning styles.  According Wu et 

al. [15], the large and historical data of learning disabilities cases maximize the accuracy 

performance of machines learning. Thus, the researchers adapt the neural network ap-

proach   due to its ability to collect, processes, and classify the large data from various re-

sources. The following steps represent the main methodology of Wu et al. [15] research: 

 

1. Track the students’ properties for three years (2002, 2003, and 2004). The training 

set was selected from Taoyuan County in Taiwan.  

2. Apply the neural network to classify the student properties based on their learning 

power that required completing three sequence stages (1st stage, 2nd stage, and 3rd stage).  

3. The neural network collects the learning data from the same students each fixed 

duration. Thus, the students’ classifications are changed continually.  

4. The rules of learning disability determining applied on the students cases. 

5. Analyze the learning disabilities type of each case. 

 

According to Wu et al. [15] results, they provide that the neural network (90%) more accu-

rate than other approach such as K-Nearest Neighbors (75%), and Classification Tree 

(85%). 
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ÇELİK et al. [2] developed Educational Activities Finder (EAF) to satisfy the children’s 

need of learning activities based on their characteristics such as age, gender, and learning 

powers.  ÇELİK et al. [2] apply the adaptive semantic search approach to achieve the main 

objective of their research which is to track the children’s characteristics and retrieve the 

most suitable learning activities for them. However, the traditional search engines are static 

based systems.  ÇELİK et al. [2] mentioned that the machine learning is important to apply 

the same rules on any new cases. Thus, the profiles of children activities created to match 

between the children’s activities and the most efficient activities for the same cas-

es.Actually, the Space Vector Machine is the method that adapted in ÇELİK et al. [2] re-

search to classify the children’s activities types into three main classifications; (1) house 

activities, (2) school activities, (3) special learning activities. Figure 4 illustratesthe re-

search block diagram of ÇELİK et al. [2]; the researchers considered that each activities is 

vector, if the results of matching between the activities clusters or ontology and the child 

characteristics compatible with this vector then it will be retrieved. In the other words, the 

query of needs will compare with the child’s profiles before retrieve the most suitable vec-

tors or activities. 

 
 

Fig. 4. Block diagram of ÇELİK et al. [2]. 

 

ÇELİK et al. [2] mentioned that according to real tests, the proposed method is more ac-

ceptable than the traditional search engines. 
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2.3 Computer Aided Learning 

Al-Aubidy [1] mentioned that one from the main challenges of traditional learning systems 

is the difficulty of analyzes the students’ skills and knowledge to deliver the suitable learn-

ing contents that matches with students’ levels. However, the traditional learning systems 

share the same learning contents with all students of different learning levels. Al-Aubidy 

[1] apply the Fuzzy Logic (FL) approach as decision making system in order to classify the 

students based on their skills and knowledge levels and share the suitable learning material 

for them. Figure 5 illustrates the system design of Al-Aubidy [1]; the researchers create 

profiles for each student to store the assessments record that represent the students’ levels 

(very good, good, and poor). On the other side, the teaching materials that deal with all 

learners levels stored in separate repository (A, B, and C). The FL plays the decision mak-

ing role to match between the classifications of learners’ levels and materials levels. The 

FL processes contain additional complex rules such as recommend the previous and future 

material for each students based on their current statuses.The experimental results of Al-

Aubidy [1] show that developed system is useful. 

 

 
 

Fig. 5. System Design of Al-Aubidy [1] 

 

On the other hand, Wang et al. [14] developed online training systems of English language 

to support the English learners based on their experiences and skills. The researchers apply 

the Neural Network (NN) approach to classify the training materials into many classes and 

share the most suitable contents based on the executed rules that measure the learners’ 
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characteristics. The difficulty of Wang et al. [14] work is how to collect parts or pieces of 

information and aggregate it to represent efficient materials for learners based on their situ-

ations. Figure 6 illustrates the model construction of Wang et al. [14]; (1) the inputs layer 

collect and prepare the learners data that measure their needs, (2) the hidden layer start to 

found the match between inputs and repository of learning materials, and (3) the output 

layer display the aggregated matches as one learning materials. The results of Wang et al. 

[14] research show that the developed system is useful and easy to use. 

 

 
Fig. 6. Wang et al. [14] Construction Model 

 

Goodarzi and Rafe [9] focus on the same problem and objective of Al-Aubidy [1].  

Goodarzi and Rafe [9] developed expert online system using fuzzy expert approach to sup-

port the students’ learning activities without need of real teachers.  Figure 7 illustrates the 

framework of Goodarzi and Rafe [9] research; there are many variables measure the stu-

dents’ levels (poor-excellent) when the students search about learning material in specific 

topic, the system will collect the most efficient materials and store it in internal repository 

for the future processes. The collected materials will measures through many if-then state-

ments to detect which is the most efficient information for the students. The expert system 

will store and update all new records of students and materials profiles to use it directly in 

the next time without need to collect new materials. The results of Goodarzi and Rafe [9] 

research show that the developed system is useful. 
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Fig. 7. Framework of Goodarzi and Rafe [9] 

 

3 Conclusion 

According to reviewed researches, the fuzzy logic, neural network, and space vector ma-

chine are the main AI approaches that applied on learning systems due to many reasons 

which are: 

1. The learning environments are complex by default. Therefore, the classification 

approaches is the most suitable method to manage the various learning aspects characteris-

tics. 

2. The learning environments contain large volume of data and information; the clus-

tering and classifying methods are necessary to group these data based on related variables. 

 

3. There are complex interrelations between classifications of learning materials and 

other learning aspects classification i.e. students. Thus, the rules statements need to be ap-

plied through AI approaches; the neural network and fuzzy approaches are the most effi-

cient approaches that apply the rules statements. 

 



 

ويــتربــلة الــمج  

Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1العربي  معامل التأثير  

91العدد   

 

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

         

However, there are many advantages and disadvantages of neural network, vector space 

and fuzzy approaches; Table 1 presents comparison between the three approaches. 

Table 1. Comparison between AI Approaches. 
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Abstract 

Nano-multilayers (NMLs) of a-Si:H/a-Ge: H were prepared at 200
◦
C by alternating 

deposition from SiH4 and GeH4 plasmas in a computer-controlled four chamber glow-

discharge deposition system with capacitive coupled diode reactors. IR spectroscopy and 

scanning electron microscope (SEM) were used to study the structural changes after 

annealing at 300 and 450
o
C for 8 h. The annealed multilayers exhibit surface and bulk 

degradation with formation of bumps and craters. The electrical measurements results 

reveal that the increase of electrical conductivity, while optical energy gap is decreased 

with increasing the annealing temperature and/or time is partially due to formation of H 

bubbles in the Ge layers and partially due to crystallization effects. On the other hand it 

was found that the activation energy of crystallization deduced from the annealing time 

dependence of the conductivity using Avrami's equation is structural dependent. 

Keywords Nano-multilayers (NMLs), a-Si:H/a-Ge: H, structure, electrical conductivity, 

crystallization,  Avrami's equation 

I. Introduction  

Amorphous silicon based semiconductors Nano-multilayers (NMLs) of a greet interest 

for device applications. Nano-multilayers of a-Si:H/a-Ge:H are used as a new type of 

narrow bandgap materials for amorphous silicon-based solar cells [1]. High efficiency 

solar cells are necessary to convert solar energy to electrical energy at low cost [2]. Since 

the quality of a-Si1-xGex:H is not as good as that of a-Si:H, some attempts were carried 

out to improve the optical and electrical properties of a-Si1-xGex:H by producing it from 

ultrathin layers of a-Si:H/a-Ge:H [3-9]. In this paper, the effect of hydrogen dilution and 

hydrogen bond configuration on the quality of Nano-multilayers of a-Si:H/a-Ge:H were 

investigated.  

II. Experimental  

The Nano-multilayers(NMLs) of a-Si:H/a-Ge:H were prepared by alternating deposition 

from SiH4 and GeH4  plasmas  in  a computer-controlled  four  chamber  glow-discharge 

depositionsystem with capacitively coupled diode reactors. At a substrate temperature of 
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200°C, a RF of 13.6 MHz, aRF power of 10 W, a pressure of about 0.18 mbar and  a gas  

flow of  5 sccm  in  the SiH4  chamber  and  0.32 mbar  and  a gas flow  of  0.25-2 sccm  

of H2–GeH4  in  the GeH4, (NMLs) of a-Si:H/a-Ge:H films were grown on quartz 

substrates for optoelectronic  characterization and on crystalline Si for composition 

analysis. The (NMLs) of a-Si:H/a-Ge:H structures with well layer thickness of 1.6–8 nm  

and  a barrier layer thickness of  3nm and the other set with barrier layerthickness  of  

1.6–9 nm and well layer thickness of 1.2and 2 nm were prepared for the measurements.   

The individual thickness of a-Si:H barrier layer dSi was varied bychanging the deposition 

time, while the well layer thickness dGe of a-Ge:H was controlled by changing the 

hydrogen dilution ratio [H2]/[GeH4] as well as by changing the deposition time. The 

growth rate was kept near 0.1 nm/s
 
for a-Si:H and ranged from 0.1 to 0.4 nm/s for a-Ge:H 

layers. The total film thickness measured by the Dectak surface profiler was in the range 

of 300 to 550 nm and the total number of periods was controlled between 60 and 100.The 

X-ray diffraction (XRD) of the prepared samples has shown  that  the interface between  

a a-Ge:H well  layer  and a a-Si:H barrier layer is atomically abrupt. The period thickness 

measured by XRD was in good agreement with the period calculated from the total film 

thickness measured with a Dectak surface profiler and the growth rates of the individual 

layers in the bulk. Infrared absorption spectra were measured in the range between 400 

and 2200 cm
-1

 using a Nicolet Fourier transform infrared spectrometer (model 740). After 

base line correction, the IR absorption peaks were fitted by Gaussian to obtain the 

integrated absorption intensity I*. As the film thickness was usually below1 μm, the 

correction proposed by Langford et al. was employed to obtain the integrated absorption I. 

The optical bandgap Eg was deduced from transmission and reflection measurements 

using JASCO V-570 UV - vis  Spectrophotometer–Instructions. The samples were 

characterized by the scanning electron microscopy (SEM) after annealing at 300°C for 8 

h. For electrical measurements, a co-planer method was used for the dark and photo-

conductivity in vacuum. The light source of a tungsten lamp of intensity 100mW/cm
2
 was 

employed.  

III. Results and discussion 

3.1. Infrared absorption spectra   

Typical infrared (IR) absorption spectra for a-Si:H(3 nm)/a-Ge:H multilayers of thickness  

dGe=1.2 nm (HD  = 20)  and  dGe= 2 nm (HD =10) are shown  in  figure (1). For  the  a-

Si:H/a-Ge:H multilayers, major absorption peaks between 500 and 800cm
-1

 are  attributed 

to  Si-H and Ge-H wagging modes and between 1800 and 2200cm
-1

 due to  Si-H  and Ge-

H stretching modes. The absorption peak near 1880 cm
-1

 is attributed to the stretching 

vibration  of  Ge-H groups  incorporated into bulk material, while  the absorption  near 

2100cm
-1

 is associated  with  the vibration  of  Si-H  and/or  Si-H2  groups  located  at 

internal surfaces of voids.  The absorption peak near 2000 cm
-1

 was attributed to Ge-H or 

Ge-H2 groups at void surface and Si-H groups in compact material [3,10,11]. 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 
 91العدد 

 

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

                      

 
Figure (1): The IR- spectra of untreated a-Si:H(3 nm)/a-Ge:H multilayers of dGe=1.2 and 2 

nm. 

 

It seen that the absorbance of the wagging, bending and stretching modes decreases by 

increasing the well width due to reduction in the total hydrogen content NH arising from 

decreasing of the hydrogen dilution during deposition which leads to a decrease of the 

hydrogen content [12].  

The hydrogen evolution from the multilayers of a-Si:H/aGe:H during annealing plays an 

important role for changes of structure and properties. It is seen that after annealing for 8 h 

at 300
o
C and 450°C, the integrated intensity of the waging, bending and stretching bond 

decreases for the two samples. In the stretching mode range of the wave number, the spectra 

show that the integrated  absorption  intensity  of  Ge-H  and  Si-H stretching  bonds  is  

decreasing  after  annealing at 300
o
C and 450°C, indicating that hydrogen moves around in 

Ge and Si layers and is partially evolved,  thus causing  a change  in the atomic density of  

the Ge and Si network and also a change in the ratio of  dGe/(dSi+ dGe) which is correlated  

with the form factor.
 
The hydrogen evolved from Ge and Si layers leads to structural 

relaxation caused by the annealing preferentially takes place [8,13].  

The hydrogen content (NH) calculated by fitting the stretching mode of a-Si:H(3 nm)/a-

Ge:H  multilayers of dGe=1.2 nm  and  dGe= 2 nm before and after annealing (See figures 

(2) and  (3)) is given in table ( 1 ). The fitting was done by using Gaussian distribution for 

calculating the hydrogen content. For brevity see figure (4) for untreated a-Si:H(3nm)/a-

Ge:H multilayers of thickness dGe=1.2 nm (HD =20). 

It is seen that the total hydrogen content (NH) is decreasing after annealing at 300 and 

450°C due to the evolution of hydrogen from the network during the annealing process. 
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Figure ( 2 ): IR- spectra of the stretching mode of a-Si:H (3 nm)/a-Ge:H multilayers of  

dGe=1.2 nm before and after  annealing at 300°C for 8 h. 

 
Figure (3): IR- spectra of the stretching mode for a-Si:H (3 nm)/a-Ge:H multilayers of  

dGe=2 nm before and after  annealing at  450°C for 8 h. 
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Figure (4):  Fitting of IR- spectra in the stretching mode range for a-Si:H (3 nm)/a-Ge:H  

multilayers  of dGe=1.2 nm  before annealing. 

 

 

 

Table (1): The hydrogen content for the two samples before and after annealing. 

 

Samples 

dGe 

(nm) 

HD annealing 

temperature 

(°C ) 

Hydrogen 

content  

before annealing 

(NH) cm
-3

 

Hydrogen  

content   

after annealing 

(NH) cm
-3

 

a-Si:H(3 nm)/a-

Ge:H  

1.2 20 300 2.85 x10
21

 2.03 x10
21

 

a-Si:H(3nm)/a-

Ge:H  

4 10 450 2.64 x10
21

 1.84 x10
21

 

 

 

3.2 Scanning Electron Microscopy (SEM)  

Multilayers of a-Si:H (3 nm)/a-Ge:H were investigated by the scanning electron 

microscopy (SEM) after annealing at 300 and  450°C for 8 h.  Figures (5) and (6) show 

the SEM images of a-Si:H (3 nm)/a-Ge:H multilayers of  dGe= 1.2 and 2 nm and annealed 

at 300°C and  450°C for 8 h,  respectively. It is seen from the images that bumps appear 

on the surface of the films annealed at 300°C for 8 h{see figure (5)} while craters are 
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formed on the surface of films annealed at 450°C as shown in figure (6). The hydrogen 

forming the bubbles arises from the rupture of the Si-H and Ge-H bonds activated by the 

thermal energy of the annealing temperature [15] and by the energy released from the 

recombination of thermally generated electron hole pairs. It has been reported that if the 

initial H content is very high and /or the annealing conditions are very severe creation of 

craters occurs [16,18].  Thus, craters appeared on the surface of films annealed at 450°C 

as shown in figure (6). 

 

 

 

Figure (5): The SEM image for a-Si:H(3nm)/a-Ge:H  multilayers of thickness of dGe= 1.2 

nm  and annealed at 300°C for 8 h. 

 

Figure (6): The SEM image for a-Si:H(3nm)/a-Ge:H multilayers of dGe=2nm and 

annealed at 450°C for 8h. 
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3.3. Optoelectronic data 

The optical bandgap is useful material parameter that allows comparison of a-Si:H(3 

nm)/a-Ge:H multilayers thin films based materials regarding their light absorption 

properties. Figures (7) and (8) shows the relation between (αhν)
1/2

 and hν of a-Si:H(3 

nm)/a-Ge:H multilayers of thickness dGe=1.2 and 2 nm, respectively. According to Tauc's 

relation, the optical energy gaps deduced from the plots are given in tables (2) for the two 

samples before and after annealing.  

 
Figure (7): (αhν)

1/2
 vs. hν for untreated a-Si:H(3nm)/a-Ge:H multilayers of  

dGe=1.2nm (HD=20) and dGe=2nm (HD=10). 

 

 
Figure (8) : (αhν)

1/2
 vs. hν for  a-Si:H(3 nm)/a-Ge:H multilayers of dGe = 1.2 nm 

(HD = 20) and dGe = 2 nm (HD =10)  after annealing.  
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It seen from table (2) that the optical gap for a-Si:H(3nm)/a-Ge:H multilayers  decreases 

after annealing while the Urbach energy increase. This clearly confirms the very close 

relationship existing between these two parameters because of the presence of a more or 

less important density of dangling bonds in the material [9,11,17].  

 

Table (2): The optical energy gap Eg and Urbach energy Eu for a-Si:H(3 nm)/a-Ge:H 

multilayers. 

After annealing before annealing   

Eu  

(meV) 

 Eg
  

(eV) 

  NH  (cm
-3

) 

  

Eu 

(meV) 

Eg
 

(eV) 

  NH  (cm
-

3
) 

 

dGe 

(nm) 

Sample 

79 1.06 2.03 x10
21

 72 1.36 2.85 x10
21

 1.2 a-Si:H(3 nm)/a-

Ge:H 

102 1.01 1.84 x10
21

 99 1.28 2.64 x10
21

 2  a-Si:H(3 nm)/a-

Ge:H 

 

The dark and photo- conductivities as a function of temperature for a-Si:H(3 nm)/a-Ge:H 

multilayers of thickness dGe=1.2 and 2 nm in the temperature range 303- 423 K are shown 

in figures (9) and (10), respectively. It is seen that the relation between the electrical 

conductivity and the temperature obey the Arrhenius type equation:  

σ=σ0 exp(-Ea/kBT)            (1)                                     

where σ is electrical conductivity, Ea is the activation energy and kB is the Boltzmann`s 

constant. The hydrogen content plays an important role for determining electrical 

conductivity of a-Si:H/a-Ge:H multilayers. The electrical conductivity measured at 300 K 

and the activation energy calculated from the slopes of the lines for the samples are given 

in table (3). It is seen that the electrical conductivity increase while activation energy 

decrease with increasing dGe due to a decrease in the total hydrogen content as conformed 

by the previous works [11,14] Also the photo conductivity increases while the 

photosensitivity decreases with increasing the well width thickness.   

 
Figure (9): Dark conductivity vs. inverse of temperature for a-Si:H(3 nm)/a-Ge:H 

multilayers of dGe = 1.2 nm (HD = 20) and dGe = 2 nm (HD =10). 
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Figure (10): Photo- conductivity vs. inverse of temperature for a-Si:H(3 nm)/a-Ge:H 

multilayers of dGe = 1.2 nm (HD = 20) and dGe = 2 nm (HD =10). 

 

 

Table (3): Dark and photo- conductivity measured at 303 K and the activation energy for 

untreated a-Si:H(3 nm)/a-Ge:H. 

Ea,Ph  

 (e.V ) 

Ea,d   

(e.V) 

σPh/ 

σd 

σPh 

(Ω
-1

.cm
-1

 ) 

σd 

( Ω
-1

.cm
-1

 ) 

HD dGe 

(nm) 

The sample 

 

0.48 0.61 2.61 1.53 X 10
-

6
 

5.86 X 10
-7

 20 1.2 a-Si:H(3 nm)/a-

Ge:H  

0.44 0.53 2.46 1.90  X 

10
-6

 

  6.67 X 

10
-7

   

10 4 a-Si:H(3 nm)/a-

Ge:H   

 

The electrical conductivity of a-Si:H( 3nm)/a-Ge:H multilayers of dGe= 2 nm as a 

function  of  annealing times recorded at different temperatures 493, 523, 553 and 573 K 

is given figure (11).  All samples show the same general behavior where the electrical 

conductivity increases with increasing the annealing time at constant annealing 

temperature and becomes constant at high annealing time. This behavior is attributed 

partially to crystallization occurring in the multilayers and partially to the release of 

hydrogen from the network depending on the annealing temperature and annealing time. 

It is known that the conductivity of crystalline material is higher than that of amorphous 

one since the ordered systems exhibit lower activation energy than the amorphous one. 

Thus the electrical conductivity measurements as a function of annealing time at constant 

temperature are used to study the isothermal crystallization kinetics using Johnson-Mehl-

Avermi`s (JMA) equation [20].  
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Figure (11): logarithm of the electrical conductivity versus the annealing time at constant 

annealing temperatures for a-Si:H( 3nm)/a-Ge:H multilayers  of dGe=2 nm. 

 

 

It is known that the electrical conductivity of the ordered system is higher than that of 

amorphous one and the ordered systems exhibit lower activation energy than the 

amorphous one [19]. Thus the electrical conductivity measurements as a function of 

annealing time at constant temperature are used to study the othermal crystallization 

kinetics using Johnson-Mehl-Avermi`s (JMA) equation [20]. in the form: 

χ = 1- exp[-(kt)
n
]         (2) 

 Where χ is the volume fraction of the crystalline phases transformed from the amorphous 

state at time t, n refers to the order of reaction and k is the effective overall reaction rate, 

which actually reflects the rate of crystallization [20], and it is given by: 

k = k0 exp [-Ec/RT]    (3) 

Here ko indicates the number of attempts to overcome the energy barrier. From the 

results of the conductivity as a function of annealing time the volume fraction χ is 

calculated from the relation: 

χ = (σt- σ0)/(σ – σ0)    (4) 

where σ0 is the electrical conductivity at zero time, σt the electrical conductivity at any 

time t and σ is the electrical conductivity at the end of saturation (full crystallization). 

According to JMA equation the value of n can be obtained from the slopes of the plots of 

Ln[-ln(1- χ)] vs. ln(t) 

According to JMA equation the values of (n) are given in table (4) for the studied films 

measured at 493, 523, 553 and 573 K. Since the volume fraction of the crystallized 

phases is assumed to depend on the conductivity of the material at any annealing time, we 
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found that the value of (n) does not depend on the annealing temperature.  The values of 

(k) are given in table (4) for the films. According to equation (3) the values of the 

activation energies Ec of crystallization for the a-Si:H( 3nm)/a-Ge:H multilayers of  

dGe=2 nm  are also given in table (4).  

 

Table (4): Values of n, k and Ec for a-Si:H( 3nm)/a-Ge:H multilayers of  thickness dGe= 2 

nm. 

n k 

T 493 

(K) 

523 

(K) 

553 

(K) 

573 

(K) 

493 

(K) 

523 

(K) 

553 

(K) 

573 

(K) 

Ec 

kJ/mol 

dGe= 

2nm   

1.17 0.

444 

0.

444 

0.

444 

7.07x10
-4

 

3.05x10
-

2
 

5.16x10
-

1
 

7.8 x10
-1

 213.7 

 

 

For a-Si:H (3nm)/a-Ge:H multilayers of dGe=1.2 nm measured at 573, 623, 673 and 723 

K as a function of time, the  values  of n and values of (k) are given in table (5) for film. 

According to equation (3) the values of the activation energies Ec of crystallization are 

given in table (5). The results obtained show that crystallization takes place in Si and Ge 

layers individually since the crystallization temperature of Ge is around 573 K while that 

of Si is near 773 K Thus the activation energy of Si layers is higher than that of Ge layers 

as seen in table (5). 

       

Table( 5 ): Values of  n, k and  Ec  for  a-Si:H( 3nm)/a-Ge:H multilayers of  thickness 

dGe=1.2 nm. 

n k 

T 443 

(K) 

943 

(K) 

943 

(K) 

443 

(K) 

443 

(K) 

943 

(K) 

943 

(K) 

443 

(K) 

Ec 

kJ/mol 

Ge-

Layer 

1.15 0.669 0.990 0.761 1.22x10
-

1
 

5.13x10
-

1
 

6.68 

x10
-1

 

7.70x10
-

1
 

40.41 

Si-

Layer 

0.457 0.325 0.154 0.198 2.70 

x10
-3

 

1.04x10
-

2
 

3.74x10
-

2
 

5.77x10
-

2
 

72.83 

 

IV. Conclusion 

All samples show the same general behavior where the electrical conductivity increases 

with increasing the annealing time at constant annealing temperature and becomes   

constant at high annealing time. This behavior is attributed partially to crystallization 

occurring in the multilayers and partially to the release of hydrogen from the network 

depending on the annealing temperature and annealing time. The hydrogen content plays 

an important role for determining the electrical conductivity and optical gap of nano-

multilayers a-Si:H/a-Ge:H thin films. The reason in changing optical gap, this may be 

due to shifting the Fermi level, where increasing shifting the Fermi level above, with 

bumps large. 
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The learners' preferences of oral corrective feedback techniques 

Asmah2014m@gmail.com 

 

 INTRODUCTION 

 Over the past years, the studies on corrective feedback have attained notability in the 

second language acquisition field and in facilitating oral English development. Therefore, in 

many classrooms, the corrective feedback became an important classroom activity. Sheen 

(2011) pointed out that "feedback should be provided regardless of whether the learner‟s 

response is correct or incorrect” (as cited in Fungula, 2013, p. 4). 

Thus, what does corrective feedback mean?  Ellis (2006) defined corrective feedback as 

The form of response to learner utterances that contain errors. The responses can 

consists of a) an indication that an error has been committed, b) provision of the correct 

target language form, or c) meta-linguistic information about the nature of the errors or any 

combination of these.  (As cited in Cruz and Mendez, 2011, p. 64) 

Corrective feedback could be written or oral, in this paper I will concentrate on the oral 

corrective feedback, its strategies or types and the learner‟s attitude towards these strategies 

and what type they prefer in their learning of foreign language. 
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The research question which my research aims to answer is:- 

What kind of  oral feedback do EFL students in faculty of education prefer? 

LITERATURE REVIEW:   

Oral corrective feedback plays prominent role in the learning process, therefore, there 

are many studies that dealt with the oral feedback, its types, and its effectiveness in the 

language acquisition. Oral corrective feedback defined by Lyster (2013) as “the teacher‟s 

response to learners‟ erroneous utterances” (as cited in Fungula, 2013, p, 3.). 

DIFFERENT TYPES OF ORAL CORRECTIVE FEEDBACK 

Leyster and Ranta (1997) divided the oral corrective feedback into the following categories 

1- RECAST 

Sheen (2011) defined recast as a " reformulation of the learner‟s erroneous utterance that 

corrects all or part of the learner‟s utterance and is embedded in the continuing discourse” 

(as cited in Cruz and Mendez, 2012, p .65) 

EXAMPLE OF RECASTS: 

" Student: when you‟re a phone partner, did you talk long time? 

Teacher: when you were phone partners, did you talk for a long time?" 

       (As cited in Fungula, 2013, p .4) 
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2- EXPLICIT CORRECTION:  

     According to Lyster and Ranta (1997), explicit correction refers to " the explicit 

provision of the correct form. As the teacher provides the correct form, he or she clearly 

indicates that what the student had said was incorrect (e.g.  „oh, you mean”, „you should 

say)" .  (as cited in Fungula, 2013, p. 4) 

EXAMPLE OF EXPLICIT CORRECTION: 

"Student: She go to school everyday  

Teacher: It‟s not 'she go' but she goes' ” 

(As cited in Cruz and Mendez, 2012, p. 65)  

3- REPETITION: 

Sheen (2011) clarified that the teacher can correct the erroneous utterance by repeating 

the wrong utterance of learners with emphasizing the error of forming it as a question. 

EXAMPLE OF REPETITION 

" Student: I eated a sandwich 

Teacher: EATED a sandwich? ” 

 (As cited in Cruz and Mendez, 2012, p. 66)  
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4- CLARIFICATION REQUESTS: 

   Lyster and Ranta (1997) stated that clarification request refer that the learners 

utterances either not clear to teacher or ill-form. Therefore, the teacher asks the student to 

repeat or reformulate it. 

EXAMPLE OF CLARIFICATION REQUEST 

" Student: Fourteen 

Teacher: Fourteen what? 

Student: Fourteen a week 

Teacher: Fourteen times a week" 

(As cited in Fungula, 2013, p. 5)  

5- ELICITATION 

" This strategy takes place when there is a repetition of the learners‟ erroneous utterance 

is up to the point when the error occurs. This was  self-correction is promoted". 

EXAMPLE OF ELICITATION 

" Student: When did you went to the market? 

Teacher: When did you…….?" 

 (As cited in Cruz and Mendez, 2012, p. 7) 
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6- META-LINGUISTIC FEEDBACK 

" It contains either comments, information, or questions related to the well-formed    

responses of the student‟s utterances, without explicitly providing the correct form". 

EXAMPLE OF METALINGUISTIC FEEDBACK 

" Student: we looked at the people yesterday. 

Teacher: what‟s the ending we put on verbs when we talk about the past?" 

 (As cited in Fungula, 2013, p. 5) 

 According to Lyster and Ranta (1997) the previous six types of oral corrective 

feedback are classified into two categories:  reformulation which includes recasts and 

explicit correction because these two types require the reformation of the incorrect utterance 

of the student into the correct one. Prompts include elicitation, meta-linguistic, clarification 

requests and repetition. (As cited in Mahdi and El-saadany, 2013).  

 In addition, Sheen and Ellis (2011) clarified that oral feedback can be classified into 

implicit and explicit corrective feedback. They distinguish between "explicit corrective 

feedbacks that provide correct forms i.e.  didactic recasts and explicit correction with or 

without meta-linguistic explanation) and explicit corrective feedback that withholds correct 

forms (i.e. meta-linguistic and elicitation)". They also stated that clarification requests and 

repetition are considered implicit (as cited in Lyster, Satio, and Sato, 2013, p. 4). 
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LEARNERS’ PREFERENCES: 

 Inquires of the learner‟s preferences of different types of oral corrective feedback are 

important because of “First learner preferences can influence learning behaviors (Groijahn. 

1997, Borg, 2003.) and, second mismatch between teachers‟ intentions and  learners‟ 

interpretations of these intentions may result in negative effects on learning (Nunan, 1989.)". 

(As cited in Lyster, Satio and Sato, 2013, p. 7)  

 Mahdi and El-saadany (2013) in their study about what kind of oral corrective 

feedback learners prefer to receive, she found that the majority of learners preferred to be 

corrected with recasts without praise, because the corrections with praise make them 

confused. They said that when the teacher uses recasts in combination with praise, they do 

not understand whether they were corrected or praised. Moreover, in the same study, the 

most of girls preferred explicit correction on their pronunciation, whereas, boys wanted 

explicit correction on grammar and words. 

 Smith (2010) in his research, which involves 76 adult ESL students,  the most 

preferred types of oral corrective feedback of these students were meta-linguistic feedback 

and explicit correction whereas, the clarification request was the third preferred type of oral 

corrective feedback.(as cited in Alfaki and Siddiek, 2013). In another study was conducted 

by Abarca (2008) students preferred the explicit technique because they want to know what 

the errors that they made and they also preferred the repetition technique. Moreover, the 

students in the same study did not prefer the recast technique because they want the 



 

ويــتربــلة الــمج  

Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

 

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

               

technique that gives them the chance to think and reformulate their wrong utterances. They 

thought these techniques make them more confident. (As cited in Burgos, 2011) 

METHODOLOGY 

Research Design: 

 This study was quantitative study. the data was collected by conducting questionnaire which 

presented to 20 intermediate students. This questionnaire was used to investigate the 

learners‟ preferences of different types of oral corrective feedback 

The participants: 

 The participants were 20 female students. They studied  in the second English language 

department in Education faculty at Al-mergib University. 

Data collection: 

 In questionnaire (cited from Al-faki and Siddiek (2013), I used the different types of oral 

corrective feedback with their definitions and some examples that clarified the teacher‟s 

correction of the erroneous utterance of student by using the different type of oral corrective 

feedback. I asked the students to tick in front of the different types that they think will be 

helpful or not helpful to them. (See Appendix A) 
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Analysis and Discussion: 

The analysis of the students answers of the questionnaire showed the difference in the 

preferences of students.The percentages of the student‟s choices of every type of feedback 

were showed in the diagram below:   

 

   About 10% of the students chose recast as a very helpful type whereas, 70% of the 

students considered it as helpful type. Explicit correction was chosen as very helpful for 50% 

of  the students and 20% helpful. Repetition was 5% very helpful and 5%helpful and 70%not 

helpful at all. Whereas, the percentage of elicitation type was 8% helpful and 75% not 

helpful at all. 5% of the students showed that meta-linguistic was very helpful whereas, 60% 

not helpful. Percentage of the final type of clarification request was 80% not helpful and 

10%moderately helpful . 

       As the results showed that the highest percentage was for recast and explicit correction 

which are considered as reformulation feedback whereas, the percentage of prompts 

RECAST  EXPLICIT
CORRECTION

    REPETITION: CLARIFICATION
REQUEST

ELICITATION  META-LINGUISTIC
FEEDBACK

very helpful  helpful moderately helpful not helpfuf
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feedback was less than the reformulation. I think this highest percentage of reformulation 

may be due to  the teacher provides the student with the correct form directly so that they 

know their errors and they also will not be embarrassed in front of their classmates if they do 

not know the correct answer. 

CONCLUSION 

           As a conclusion, the usage of oral feedback plays an important role in language 

acquisition because it is as Gass (1997) stated “the use of corrective feedback is to let the 

learners to notice the gap between their errors in producing L2 and the form targeted, and 

this leads to inter-language adjustment”. (As cited in Maolidia, 2013, p . 117). 

     Thus, the importance of corrective feedback requires from teachers to be aware of 

different types of oral corrective feedback and their effectiveness on students. In addition, 

they must know the attitudes and the preferences of their students of these different types of 

oral corrective feedback.  

According to Lasagabster and Sierra (2003), different learners learn and respond to 

error correction moves in different ways. Some learners need visual aids, others respond to 

audio signals, still, others require a kinetic input. (as cited in Al-Naqbi, 2009, p. 1). 

  Therefore, in this research, I investigated the different preferences of learners towards the 

types of oral corrective feedback. 
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                                                             Appendix ( A) 

Please tick ( √ ) as appropriate: 

 Name: …………………………………………….  

`` Oral Corrective Feedback Techniques: The following is a short dialogue between a teacher and a 

student followed by several teacher's responses . Rate how well you think each teacher's response  

helps the student understand that the teacher is trying to correct him.  

                 4 = very helpful 3 = helpful 2 = moderately helpful 1 = not helpful 0 = not helpful at all  

Example:  

Teacher: “Where have you been yesterday?” 

Student: “I has been to Muscat.” 

 

No 

Oral corrective 

feedback type 

Definition Teacher's  response 4 3 2 1 0 

1 Recast The teacher repeats what  the 

learner has said replacing the 

error 

" you have been to 

Muscat" 

     

2 Explicit 

correction 

The teacher explicitly provides 

the learners with the correct form 

" you should say 'have'  

not ' has' 

     

3 Repetition of 

error 

The teacher repeats the learner's 

error in isolation, in most cases, 

 

" I has been to Muscat 
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teachers adjust their intonation 

so as highlight the error 

 

." stressing ' has' 

4 Elicitation Teachers provide a sentence and 

strategically pause to allow 

students to " fill in the blank" 

 

"I ………" 

     

5 Metalingustic 

feedback 

The teacher provides, 

information, or questions related 

to an error the student has made 

without explicitly providing the 

correct form 

"You can't say ' has' . 

we use 'have' with the 

pronoun I" 

     

6 Clarification 

request 

The teacher asks for repetition or 

re formulation of what the 

learner has said 

"Do you mean…?      
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Self-Reaction

1

 

2

 

4- 

 

                                                                                                 

   المجموعة الثبلثة: التأثيرات البيئية:

أُ هْبىل عىاٍو ثُئُخ ٍؤثشح ثفعبىُخ اىفشد اىزاتُخ ٍِ خلاه  Bandura,( 1977َزمش ثبّذوسا )

اىَْزخخ واىصىس اىَختيفخ، و أُ اىَْزخخ ىهب طشق ٍختيفخ ٍثو اىىسبئو اىَشئُخ وٍْهب اىتيفبص، 

وأُ تأثُش اىَْزخخ اىشٍضَخ َنىُ ىهب أثش مجُش عيً اعتقبداد اىفعبىُخ ثسجت الاستشخبع اىَعشفٍ 

يقخ ثبىَْىرج وىهب تأثُش عيً فعبىُخ اىزاد هٍ:                              وأُ هْبك خصبئض ٍتع

وتقىً عيً خصبئض ٍحذدح ٍثو: اىدْس، واىعَش، واىَستىَبد اىتشثىَخ  خبصية التشببه:

 واىَتغُشاد اىطجُعُخ.  

وتعٍْ عشض َّبرج ٍتعذدح ٍِ اىَهبسح أفضو فٍ عشض َّىرج واحذ  التنوع في النموذج:

، ص 5072ثبىتبىٍ تأثُشهب أقىي فٍ سفع الاعتقبد فٍ فبعيُخ اىزاد. )ثشهبُ ٍبهش، فقط، و

770) 

1

778256
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500258
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وقذ َنىُ اىخيو َتصو ثبىدبّت اىَعشفٍ ، ثحُث َفشو اىفشد فٍ تعيٌ استدبثخ خذَذح  -3

                                                                                                 ْتبئح اىَْفشدح .تسبعذٓ فٍ تدْت اى

أٍب اىخيو اىثبىث فُتصو ثبىدبّت الاّفعبىٍ ، ثحُث َديت اىعدض اىَنتست أُ َؤدٌ إىٍ  -2

 امتئبة ٍْخفط أو حبد . 
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Abstract 

      This study examines the segmental pronunciation problems faced by the advanced 

students at Faculty of Education, El-Mergib University. The segmental pronunciation 

here refers to the way consonant and vowel sounds are pronounced regarding of the 

phonetic aspects. The advanced students are chosen as the research subjects since this 

study attempts to find out the English sounds which are problematic even to those 

who have been seriously studying English. 

      This descriptive study aims to describe how segmental English Sounds are 

incorrectly pronounced by the research subjects. It revealed that the research subject 

encountered a number of segmental pronunciation problems consisting of consonants 

and vowels including pure vowels and diphthongs. As known that sound or 

combination of sounds is causing different meanings, thus it will lead the hearers to 

misunderstand what is being tried to deliver.  

   Introduction 

All around the world, there are a lot of people with a strong desire to learn and 

speak English with correct pronunciation. The most important part of learning English 

as a second language rests on pronunciation. Speaking is an important factor in 

learning and using English appropriately (Gussenhoven & Jakob). This means that 

studying the techniques of teaching English pronunciation is a valuable source to 

explain the proper techniques of teaching English pronunciation in order to minimize 

as much as possible the mistakes of students pronunciation. They speak English 

clearly but truth is vast majority of ESL learners make numerous errors. 

Consequently, the pronunciation errors made by EFL learners are regarded as 

reflections of the sound inventory, rules of sounds clustering, the syllable and stress 

and intonation patterns of learners‟ L1. 

This study attempts to investigate the proper techniques and materials of 

teaching pronunciation. English pronunciation teaching has undergone a change in 

focus from what is called a narrow approach – concentrating on segmental – to a 

broader one that emphasizes suprasegmentals and regards pronunciation as an 

integral part of oral language use (e.g. Morley 1991).   
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  Also, Many ESL teachers have no formal preparation to teach pronunciation. 

Our study helps teachers to get knowledge about the effective techniques and 

materials which improve the effectiveness of teaching pronunciation. Good 

pronunciation should be one of the most important thing that you learn in English. 

You can learn without advanced vocabulary, you can use simple words to say what 

you want to, you can learn without advanced grammar, you can use simple grammar 

structures instead, but there is no such thing as simple pronunciation. If you do not 

have good pronunciation, you will have a bad pronunciation, by (Toms z p.zyna Isky). 

In other words, learners with good English pronunciation tend to be understood 

despite their frequent grammatical mistakes in the speech. 

Hypothesis of the study: 

1- The most of students suffer large problems with speaking skill.  

2- Some teachers do not correct the pronunciation when students pronounce by 

mistake. 

3- To know the proper techniques and materials which used in teaching English 

pronunciation. 

Research Questions:  

1- Do teachers regard pronunciation as important factor in learning English 

language? 

2- Why pronunciation is so difficult to learn? 

3- What are the techniques do language teachers prefer using to teach 

pronunciation to their students? 

 The scope of the study: 

This study is to investigate the proper techniques that should be used  in  

teaching pronunciation by teachers in the faculty of Education and  improving their 

students to avoid pronunciation problems.  

Research Objective: 

1- To describe common techniques and materials in teaching English 

pronunciation of English language students at the faculty of Education at 

Elmergib university. 

2- Find out the factors that influencing English pronunciation. 

3- Find the best solution for the problems that faced by many students in   

pronunciation. 

Literature review 
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   According to Oxford Advanced learners pronunciation is defined as the way in 

which the word or letter is said, or the way in which a language is spoken. 

Pronunciation is the production of signification sound used by a particular language as 

a part of the language and used to achieve meaning in context (Seidlhofer,1994 ).  

According to that, pronunciation is  speaking in clear manner which is ensure 

conveying and understanding the desired meaning rather than using correct grammar.  

     Also, Cook (1996) as cited in Gilakjani (2016) defined that pronunciation as the 

production of English sounds. Pronunciation is learnt by repeating sounds and 

correcting them when produced inaccurately. When learners start learning 

pronunciation they make new habits and overcome the difficulties resulting from the 

first language. According to Yates (2002) as cited in Gilakjani (2016), pronunciation 

is the production of sounds that is used for making meaning.  

      Pronunciation considered as the most important factor in learning English and it is 

a difficult problem that students face when they learn English language. So, incorrect 

pronunciation can lead to misunderstanding and ineffective communication. 

According to Adut Migrant, English Program Research Center (AMEP,2002), 

students who have good English pronunciation are more likely to be understood even 

if they make mistakes in other areas. On the other hand, learners with incorrect 

pronunciation will not be understood even their grammar is perfect. 

     The importance of pronunciation was emphasized by many learners, teachers, and 

researches, but it should be noted that language learners always have some difficulties 

with pronunciation. According to Harmer(2001), a lot of teachers do not pay enough 

attention to English pronunciation. Harmer emphasized that the main aim of teaching 

and learning in any language is to enable students to communicate in the target 

language. This is the responsibility of teachers to persuade their learners to study 

pronunciation severely and help them learn to pronounce English sounds correctly. 

According to Fraser (2000), teachers should be provided with courses and materials 

that help them improve their pronunciation instruction. 

     Harmer (2001), also emphasized that through pronunciation instruction, students 

not only learn different sounds and sound features but also improve their speaking 

skill.  However, not all the students will be able to get native-like pronunciation. 

Understandable pronunciation should be one of the basic aims of language learners.   

Pronunciation instruction has some realistic aims that need to be emphasized in order 

to achieve proper communication. According to Wrembel (2002), these aims are as 

following: 

1- Functional intelligibility-developing spoken English that is easy to understand for 

incommunicative needs. 

2- Increased self-confidence-developing a positive self-image.  
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3- Speech-monitoring abilities and speech-modification strategies-that will allow 

students to develop intelligibility, communicability and confidence outside the 

classroom. 

Factors Influencing Pronunciation 

   There are several factors influencing on pronunciation of the EFL learners, that is, 

interference of the mother language, learner's age, attitude and psychological, prior 

pronunciation instruction and the insufficient language knowledge of English 

phonology and phonetics. Pennington and Richards (1986) stated that there is some 

factors influncing pronunciation like native language interference and age and these 

factors should be particularly considered in pronunciation. Therefore, if teachers and 

learners want to teach and learn pronunciation effectively, they should consider these 

affecting factors in their instruction and learning. According to Kenworthy (1987), 

learners may be affected by various factors such as the native language, the age factor, 

the amount of exposure, the phonetic ability, the attitude and identity, the motivation 

and concern for good pronunciation. 

Mother tongue interference: 

     Students learning English as a second or foreign language might have difficulties 

in pronunciation, depending on their native language and how similar its sounds are to 

those of the target language. Most researchers agree that the learner‟s mother tongue 

influences the pronunciation of the target language and is a significant factor in 

accounting for foreign accents. As Khan (2011) argued that "most English language 

learners often commit linguistic mistakes of syntax and pronunciation as an effect of 

the interference of their L1." Some Libyans students tend to have difficulty with 

English sounds because they are deeply influenced by similar Arabic sounds. The 

mispronunciation of words by nonnative speakers reflects the influence of the sounds, 

rules, stress, and intonation of their native language. For example, nonnative speakersˈ 

production of English rhythm was investigated in several studies (Wenk, 1985; 

Machinzki-Sudo, Kiritani, 1991).  

       (Alkhuli, 1983) noted that Arab students of English confuse /p/ with /b/ and that 

is linked to the influence of the mother tongue,  and they commit such errors until the 

mastery of L2 sounds. This case happen because there is only the phoneme /b/ in 

Arabic language and  Libyans students  face the same problem, and if we ask them to 

say some words like ( "Park","bark), ("pen" , "ben"), they pronounce /b/ instead of /p/ 

in each pair of the words above and sometimes /p/ is used in the place of /b/ but this 

rarely happens. Also students have problem with pronunciation of the labiodental 

fricative /v/, because this consonant does not exist in Arabic language. Thus students 

tended to substitute the labiodental fricative /v/ with  /f/.  
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     Although English shares the same vowel sounds as Arabic, the pronunciation of 

these sounds  and phonemes are different. For example in Arabic the letter /a/ is 

pronounced as /ɑː/ .  However, in English „a‟ may be pronounced as /ʌ/, / ɑː/, /e/, / ə/, 

/ eɪ/ or even /æ/. It is therefore, anticipated that students are likely to be confused and 

make pronunciation errors when learning to pronounce English sounds and words.  

Al-Saidat‟s (2010) results demonstrate that Arab EFL learners unintentionally insert 

an anaptyctic vowel (a short vowel between consonants) at the beginning as well as in 

the end of certain English syllables. The findings suggest that certain English 

syllables are difficult to learn for Arab learners of English and this leads to 

pronunciation problems. 

 Age  

     Age has a great impact on English pronunciation. According to Nation and Newton 

(2009) stated that if learners do not learn a foreign language before a certain age, they 

may be cannot obtain a better pronunciation than those who learn a foreign language 

at a proper age. O'Connor (1980,pp 1-3) also explain that ability to imitate the 

language perfectly weakens with age as children of ten years or less are able to gain 

excellent knowledge of any language they are exposed to, but children who are older 

than ten years are more likely to struggle with a difficulty in mastering the 

pronunciation.   

     Age has a great impact on English pronunciation. Celce-Murcia, Brinton, & 

Goodwin, (1996), Gillette (1994), Graham (1994) and Pennington (1994) discuss that  

the age is the debate over the impact  on language acquisition and specifically 

pronunciation is varied. Some researchers argue that, after puberty, lateralization (the 

assigning of linguistic functions to the different brain hemispheres) is completed, and 

adults' ability to distinguish and produce native-like sounds is more limited. other 

refer to the existence of sensitive periods when various aspects of language 

acquisition occur, or to adults' need to re-adjust existing neural networks to 

accommodate new sounds.  Most researchers, however, agree that adults find 

pronunciation more difficult than children do and that they probably will not achieve 

native-like pronunciation. In sum, according to those researchers reviewed above 

largely emphasizes that foreign language instruction begin before age ten and to take 

advantage of this critical period in developing good foreign language skills in the 

child. 

Motivation  

    Motivation plays an important part in improving and developing the learners' 

pronunciation. According to Dŏrnyei (1998), motivation is seen as of the keys that 

influence the rate and success of language learning. Students need to feel encouraged 

to learn and use the language in different real life situation. According to Shively 
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(2008)  found that accuracy in the production of Spanish is significantly related to age 

at first exposure to the language, amount of formal instruction in Spanish, residence in 

a Spanish speaking country, amount of out-of-class contact with Spanish, and focus 

on pronunciation in class. Therefore, teachers  should focus on pronunciation and 

accent in class, and they should encourage learners to speak English outside the 

classroom and provide them with assignments that structure those interactions.    

 Attitude 

       In Elliot‟s study (as cited in Gilakjani, 2012), he found that the participants‟ 

attitudes towards learning native or near-native pronunciation, “was the principal 

variable in relation to target language pronunciation. If the students were more 

concerned about their pronunciation of the target language, they tended to have better 

pronunciation of the target allophones” (p.122). Elliot also stated that the subjects' 

attitude toward acquiring native or near-native pronunciation as measured by the 

pronunciation Attitude Inventory (PAI), was the principal variable in relation to target 

language pronunciation. In other way, If the students were more concerned about their 

pronunciation of the target language, they tended to have better pronunciation of the  

language (Elliot, 1995).   

Amount of exposure 

      It is very difficult to measure reliably the amount of L1/L2 use. However it is 

done, it must at some point involve an element of self-assessment on the part of the 

individual, thus inviting a degree of inconsistency between speakers. However, it is 

understandably a central feature in much SLA research. Flege et al. (1999) found that 

in a comparison between native Korean speakers living in the US who used English 

often and Korean rarely and a similar group who used English rarely and Korean 

often, those in the first group were judged to have significantly better pronunciation of 

English. Similar findings with regard to frequent use of the L1 having a negative 

influence on pronunciation accuracy in the L2 can be found in Flege et al. (1997) and 

Piske et al. (2001). 
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Features Involved in English Pronunciation 

 

 Super segmental features  

 Super segmental features usually are listed either as a set of features consisting as a 

pitch, stress, and quantity. or Analyses those features of speech which extend over 

more than one segmental, such as intonation or vowel harmony. It transcend the level 

of individual sound production. They extend across segmental. It refers to properties 

of utterance that apply to group of segments, rather than to individual segments. 

 Intonation  

     Intonation, the rises and falls in tone that make the 'tune' of an utterance is an 

important aspects of the pronunciation English, often making a difference to meaning 

or implication. Intonation also, refers to the variations in pitch in the voice of the 

speaker. By changing in the intonation of a single utterance, speaker can express very 

different attitudes. 

    Underhill (2005) argued that intonation is “it is not what you say, but the way you 

say it. He also mentioned that a choice of intonation can be subjective without 

intonation, it is impossible to understand the expressions and thoughts that go with 

words. The 'melody' you hear is the intonation. Intonation presents some features like, 
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It is divided into phrases, also known as 'tone units'; the pitch moves up and down, 

within a 'pitch range'. Everybody has their own pitch range. Languages, too, differ in 

pitch range. English has particularly wide pitch range. 

    The English intonation is not the same as the intonation of any language. English 

language intonation is the music of the language. Also tone is necessary in  each 

conversation. Because the Intonation has a crucial role in the speakers‟ conversation, 

which make meanings. "speakers with good pronunciation and intonation might 

continue discussions (conversations) much easier (Burns, 2003:45). According to this 

these speakers could achieve intelligibility, comprehensibility, and interpretability 

even with low accuracy of vocabulary and grammar. 

    The Problem of intonation is mother's tongue interference. It means the learner will 

not remember the real sounds of the foreign language. And they may be instead this 

sound by another sound It can also change the pronunciation of the word such that it 

sounds like a different word. 

 Stress 

    According to Cele-Murice, Brinton, Goodwin and Giner (2012) "stressed syllable 

most often defined as those syllable within an utterance that are long, louder, and 

higher in pitch" (p.184). Also,  Stress can always be defined in terms of something a 

speaker does in one part of un utterance relative to another. In other way words the 

learners can  study stress from the point of view of pronunciation and of perception.  

    The importance of putting the stress on the right syllable in English words cannot 

be underestimated; putting the stress on the wrong syllable is more likely to make a 

word unintelligible than is mispronouncing one of its sounds. According to Brown 

(1997, 56) " from the point of view of the comprehension of spoken English, the 

ability to identify stressed syllables and make intelligent guesses about the confute of 

the massage from this information is absolutely essential".   

 Stress could show its importance through three different levels: 

- Lexical level: the stress on the multi-syllabic words could be on one or more 

syllables. 

- Sentential level: only the important words are stressed. 

- Contrastive stress:  the words with important positions carry greater stress.  

In addition, Celece-Murica, Brinton, Goodwin, and Griner (2012) classified stressed 

syllable in words in three categories: strongly stressed represent large capital letters, 

lightly stressed represent small capital letters, and unstressed represent lower letters or 

small case letters.  

 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 

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

                          

 Linking  

     One of the reasons non-native speakers have problems understanding and 

pronouncing English is because of linking. Roach (2009) mention that in our 

hypothetical mechanical speech all words would be separate units placed next to each 

other in sequence; in real connected speech, however, we link words together in a 

number of ways. In addition, Linking occurs when a word ends in a consonant and the 

following word starts with a vowel. The consonant sound is linked with the vowel 

when it is pronounced. Linking is the process in which two sounds are joined together 

and it is a very familiar process. 

 Segmental features 

      Segmental features relate to sounds at the micro level. They include specific 

sounds within words (for example, l as in lamp, r as in ramp, a as in hat). The sound 

systems of consonants, vowels or their combinations are called phonemes. Phonemes 

are sounds that, when pronounced incorrectly, can change the meaning of the word 

(Burns, 2003). Also, According to Carr (2008, p.157) "Segmental phonology is the 

study of segmental phenomena such as vowel and consonant allophones". So, 

segmental means analyses the speech into distinctive units, or phonemes, which have 

a fairly direct correspondence with phonetic segments. Hansen (1995) notes that 

segmental techniques, like drilling minimal pairs, have lost favor in the current 

pedagogical climes of CLT (p. 289). 

 Consonants  

    A consonant is a letter (sound) of the English alphabet that is not a vowel. More 

specifically, a consonant is a sound that when paired with a vowel makes a syllable. A 

consonant is any sound that a letter makes that is not a vowel sounds.  Also, A 

consonant is a sound that made is made by blocking air from flowing out of the mouth 

with the teeth, tongue, lips or palate. 

    English consists of 24 consonantal phonemes: six of them stops (/p/, /b/, /t/, /d/, /k/ 

and /g/), nine of them fricatives (/f/, /v/, /θ/, /ð/, /s/, /z/, /ʃ/, /ʒ/, and /h/), two affricates 

(/tʃ/ and /dʒ/), three nasals (/m/, /n/, and /ŋ/), two liquids (/l/ and /ɹ/) and two semi 

vowels (/w/ and /j/). on the other side , Arabic consists of 28 consonants that include 

eight stops (/b/, /t/, /d/, /tˤ/, /dˤ/, /k/, /q/, and /ʔ/), 13 fricatives (/f/, /θ/, /ð/, /ðˤ/, /s/, /sˤ/, 

/z/, /ʃ/, /x/, /ɣ/, /ħ/, /ʕ/, and /h/), one affricate /dʒ/), two nasals (/m/ and /n/), one lateral 

(/l/), one trill (/ɹ/), and two semi-vowels (/w/ and /j/) (cf. Watson, 2002). Moreover, 

there are 9 consonants that exist in Arabic but have no equivalents in English (i.e., /tˤ/, 

/dˤ/, /ðˤ/, /sˤ/, /χ/, /ɣ/ /q/, /ħ/, and /ʕ/). Due to the phonotactic differences between the 

two languages, Arabic consonants tend to present considerable difficulties for English 
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learners (Al Mahmoud, 2013; Alosh, 1987; Alwabari , 2013; Asfoor, 1982; Kara, 

1976; Rammuny, 1976). 

    A lot of work has been done on errors committed by Arab learners of English as a 

foreign language, particularly, phonology, morphology and syntax. Al-Shuaibi (2009) 

investigates the interlanguage of 30 Yemeni learners of English as a second language. 

Focusing on the phonology of phonotactics, he finds that learners have difficulty in 

producing English initial consonant clusters having three members and final 

consonant clusters of three and four members. He pointed out some processes 

involved in the pronunciation of these clusters, namely, reduction, substitution and 

deletion.  According to (Tushyeh, 1996), some of the pronunciation problems may be 

attributed to the learners' pronunciation that English consonant sounds have 

equivalents in Arabic. This mispronunciation leads them to substitute the assumed 

similar Arabic consonant sounds for English ones. 

     Majeed (1999) stated that some English consonants do not exist in the Arabic 

sound system like /p/, /tʃ/, /dʒ/, /ʃ/, /ŋ/, and /v/ and even those consonants, which seem 

similar to some Arabic consonants like /t/ or /k/, are not identical, but different in 

manner and in place of articulation. Barros (2003) identifies and analyzes the 

difficulties encountered by Arabic speakers when pronouncing English consonants. 

The participants were a group of Arabic speakers came from different Arab countries 

with different colloquial Arabic backgrounds. All participants were in contact with the 

target language group and culture after the age of puberty for at least four years. The 

results show that eight English consonants, namely, /ŋ/, /p/, /v/, /d/, /l/, /ʤ/, /ð/, and /r/ 

are identified as problematic ones for Arabic speakers. Also, The Australian 

Government (1978) published an article about the likely difficulties of English 

pronunciation Arabic speakers encounter when learning English. It was reported that 

Arabic speakers have difficulties with consonant clusters (pronouncing, 'espy' for 

'spy'), and consonants /tʃ/, /p/, /v/, /ŋ/, /θ/, /ð/, /r/, /l/, /gl/, and /dʒ/). 

     Altaha (1995) focused on pronunciation errors made by Saudi sophomores English 

students. He identified seven major pronunciation errors: first, replacing the sounds 

/p, v, e/ and /ɛə/ with the sounds [b, f, i] and [əː], respectively, second, vowel 

insertion in words that contains a sequence of two consonants initially or inserting a 

vowel between the first two consonants in words that have a sequence of three 

consonants initially, third, the pronunciation of “silent” letters; fourth, pronouncing 

the letter c as [k] when it should be pronounced as [s]; fifth, pronouncing the voiced 

stop /g/ as a voiced affricate [dʒ] and vice versa; sixth, pronouncing the digraph dg as 

two phonemes medially; seventh, shifting the place of stress. 
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Vowel  

     A vowel is a sound that is made by allowing breath to follow out of the mouth, 

without closing any part of the mouth or throat. By another way vowels are produced 

with a relatively open vocal tract; no significant Consonant of the oral (and 

pharyngeal) cavities exists. As we know, English has four vowels a, e, I, o, and u. 

There are three vowels in Arabic -/i/, /u/, and /a/- that appears in long and short 

variations. The tongue position for the short forms is somewhat lower for /i/ and /u/, 

resembling /ɪ/ and /ʊ/ respectively, while the short /a/ vowel qualitatively approaches 

/æ/. Arabic also has two diphthongs, /aj/ and /aw/ (Fathi, 2001). 

 According to Power (2003) English and Arabic are, not only differentiated in terms 

of the size of their vowel systems but also in the phonetic qualities of the vowels. 

    Many Arab students find a difficulty in using right vowel quality in a minimal pair 

like ant /ænt/  and aunt /ɑ:nt/ although both [ æ & ɑ: ] existing in Arab language. The 

distinction between specific vowels, especially open, lax, short, vowels such as /i/, /з/, 

and /ʊ/ will be problematic for the Arabic speakers.   

 Learners Difficulties: 

    Students learning English as a second or foreign language might  have difficulties 

in pronunciation , depending on their native language and how similar its sounds are 

to those of the target language . Foreign language learners will inevitably encounter 

difficulties (Kucukoglu, 2012) especially in pronunciation (Gilakjani, 2012). Learners 

of English face countless difficulties that hinder their learning process. Libyan 

learners are no exception. Tushyen (1996) stated that errors were crucial to the 

pronunciation of Arab learners of English, She reported errors caused by differences 

between the sounds systems such as the substitution of the sound /b/ for the letter /p/ 

as in /bibəl/ for "people". She claimed that Arabic sound system does not include a 

voiceless bilabial plosive, but only a voiced bilabial plosive /b/. Hassan (2014)  

discovered that students of English whose language background is Sudanese Spoken 

Arabic, had problems with the pronunciation of English vowels that can be 

pronounced in more than one way in addition to the consonant sound contrasts such as 

/z/ and /ð/, /s/ and /θ/, /b/ and /p/, /ʃ/ and /tʃ/. 

     Also, there are other problems that any ESL student will face to learning English  

like:  

 The over-use of native language in the classroom because they will learn English best 

only, if their teachers forced them to communicate  in English even if they are just to 

talking to each other. the limited  learning environments which has a negative impact 

on learners when they only make an effort to speak appropriate English in the 
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classroom  under the supervision and ignore that if they leave the classroom, because 

they are unable to speak it outside. 

3- Research design:  

   The research is a combination of qualitative and quantitative research 

supported by some other researchers' studies to collect the necessary information 

related to EP. Both qualitative and quantitative data were collected through two 

survey instruments, an observation and a questionnaire. 

Participants: 

  In this survey, the information will BE gathering from  samples  in faculty 

of Art at Almergib university, in order to obtain the most accurate results as far as 

possible. The two samples are teachers and student. Thus, the researchers are 

applied the questionnaire as an instrument for boat teachers and students and  the 

observation at the class.  

 Sample size and selection of sample:  

The participants of this study will be thirty-one mixed of teachers and students 

from the faculty of Education in Elmergib university.  Nine of them will be teachers 

and twenty-two of them will be students. They will be mixed of males and females. 

The age of teachers is of thirty to thirty nine years old. And the age of the students is 

from eighteen to twenty one years old, all of them from first year. 

Results and discussion 

   In this chapter the results and data analysis are presented and described the data 

were  collected for this current research is to investigate techniques and materials 

using in teaching pronunciation . From this perspective, the collection of data had 

been categorized into observation, questionnaire and content analysis.   

Analyzing the observation 

  According to the observation that was conducted in the collage of Art on the 

first year students. It has been observed and found that, the teacher was using no 

materials in teaching pronunciation to her/his students. They just let them talk a lot 

and sometimes correct their wrong pronunciation when they pronounce any word in a 

wrong way. The topic of the lesson was "meet a friend in airport" and the strategy of 

the teaching was pair work, each two students make a presentation together and there 

is no a good technique used in teaching pronunciation. The teacher only interacted 

with how the mount of speech and the fluency of the students and also, she did not 

pay any attention on the poor pronunciation of the students and how they pronounce 

the words. 
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(Analysis of the Students Questionnaire) 

Item Yes No Sometimes 

1-Do your teachers apply skills that allow you to 

practice the pronunciation into classroom? 

9% 33% 55% 

2-Do you ask your teacher to pronounce the difficult 

word for you? 

40.9% 31.8% 27.2% 

3-Are all of the phonetic symbols difficult for you? 40% 50% - 

4-Do you think your teacher must include activities 

that make you improve your pronunciation? 

68.1% 31.8% - 

5-Do you agree with teacher's methodology 

applying when she/he correct you into a classroom? 

59% 40.9% - 

 6-Do you have enough time to learn and practice 

EP? 

54.5% 40.9% - 

 7-Do you have the chance to use English for 

communication in the real world? 

63% 36.6% - 

8-Do you think that the mother tongue effects your 

pronunciation? 

50% 50% - 

9-Do you always pronounce silent letters? 50% 50% - 

 

Analysis for the teachers Questionnaire 

 The all number of our sample "teachers" is 9, their ages between 30-39 years. 

Also, there are 4 of them males and they give percentages of 44.4%, whereas  5 of 

them females and they give percentages of 55.5%.  

Graphic 11. First question  

  

Four teachers out of 9 answered (Yes) 3 of them males and 3 of them fameless 

and they gave percentages of 66.6%, Whereas 3 teachers out of 9 answered (No) 

0.00%

50.00%

100.00%

Yes No

1. Do you like teaching English pronunciation? 
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1 of them male and two 2 of them fameless. These positive answers refer to that 

there is large number of teachers prefer teach English pronunciation. 

  

Graphic 12. Why yes?  

 

Almost 33.3% of the teachers who answered yes expressed that it is an important 

element and fundamental component skill in teaching English. 16.6% expressed that it 

is just useful subject and 16.6% too expressed that it is just to how to know pronounce 

words, whereas there are 33.3 did not clarify why they are like teaching 

pronunciation. 

graphic 13. Why not?  

 

 Almost 66.6% of the teachers who answered no expressed that it is a difficult 

subject to teach which there is no certain rule and there are a lot of similarities in the 

sounds, whereas 33.3% expressed that there is a lack of materials and equipments for 

teaching pronunciation. 
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Graphic 14. Second question  

 

8 teachers out of 9 answered (Yes) and they gave percentages of 88.8%, whereas 

there is one teacher out of 9 answered (No) and it was percentages of  11.1%. These 

positive response offer that most of teachers use  

Graphic 15. Third question.  

 

 9 teachers out of 9 answered (Yes) and it was gave percentage 100% that 

means all the teachers considered the pronunciation as a primary element in learning 

English language. 

different types of techniques to enhance the proper pronunciation of students.  
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Graphic 16. Forth question.  

 

9 teachers out of 9 answered (yes) and the percentage was 100% that means all 

the teachers support their students to speak when they teach any English subject in 

order to help them to improve their pronunciation. 

Graphic 17. Fifth question. 

 

 4 teachers out of 9 answered ( yes ) and the percentage was about 44.4% 

whereas 5 teachers out of 9 answered ( no ) and they gave percentages of  55.5%, that 

means most of teachers  have never attended any special training about teaching and 

testing pronunciation. 
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Graphic 18. Sixth question.  

. 

Most numbers of teachers (55.5%) selected strongly, and (44.4%) selected that 

they agree whereas there is no teacher selected strongly agree or disagree, So it shows 

that reading aloud with teacher is a good technique in improve pronunciation to the 

students.  

Graphic . Ninth question.  

 

 60% of teachers reported that there is a lack of sufficient materials and 

equipment for teaching pronunciation. In addition 40% of them reported that the 

students are not aware of important of English pronunciation. 
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do not concentrate in class.
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 Graphic . tenth question 

 

 English teachers consider that pronunciation then vocabulary and stress are the 

most important phonetic and linguistic aspects at the time to evaluate and test the 

students‟ pronunciation. 

Graphic . Eleventh question.  

 

 In this question, the most number of teachers (60%) thinking that if she/he 

speak and learners repeat after them as an effective technique to improve English 

pronunciation for their students, also (60%) of them thinking that learners practice 

one sound or word at a time consider as an effective technique too.  Whereas 24% or 

less thinking that learners practice whole sentences together as an effective technique 

in teaching pronunciation.  
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Discussion and conclusion 

The aim of this study was to investigate the techniques and materials which 

used for teaching English pronunciation at the Art College of El-mirgeb University. 

To obtain primary data, the researchers have used observation and questionnaire. 

 The results presented above provide enough information to formulate the 

answers to the three research questions, the first of which focused on teachers' 

opinions about  the importance of pronunciation and the effective role it plays in 

learning English.  Pronunciation should be viewed as more than correct production of 

individual sounds or words. It should be viewed as an important part of 

communication that is incorporated into classroom activities. Teachers can motivate 

their learners to monitor their own pronunciation and practice their speaking skills as 

much as possible in and outside the classroom. Understandable pronunciation is an 

essential component of communicative competence. Kenworthy (1987)  said that 

there are just some students who know the value of good pronunciation. This is the 

responsibility of teachers to persuade their learners to study pronunciation severely 

and help them learn to pronounce English sounds correctly. 

The second research question concerned with the difficulty of learning to 

pronounce a foreign language.  Many learners of English as a second language have 

“major difficulties” with English pronunciation even after years of learning the 

language. This often results in them facing difficulties in areas such as finding 

employment. Pronunciation is like any other skill – it involves learning new 

movements and rules and practicing them until they become second nature. In fact, 

how hard it is to learn depends on what your native language is; and this follows as 

languages are more (or less) closely related to one another; if your mother tongue is 

more similar, in terms of sounds, vocabulary and grammatical patterns to another then 

English will be easier to learn. But if you speak a language that comes from a more 

distantly related tongue then English is more likely to prove a tougher nut to crack. 

The third research question is about the appropriate techniques and materials 

that used by teachers in teaching  pronunciation. Results showed that  language 

teachers prefer employing traditional classroom techniques, such as dictation, reading 

aloud, and dialogues to a great extent to teach pronunciation to their students. 

However, the teachers doesn't use any of modern techniques, such as computer, 

instructional software, and the internet because of the lack of materials which should 

be available. in this vein, the teachers are teaching pronunciation to their students in 

the same way that they were taught. This implies that they were taught with 

traditional techniques, so they prefer implementing the same techniques. 
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The reason of why the focusing was on the techniques of teaching 

pronunciation is that modern techniques of teaching pronunciation are not employed 

by language teachers in foreign language classes.  

 In sum up, we have established that pronunciation can be one of the most 

difficult part for a language learners in faculty of Art at Almergib university. 

According to this, students need to be taught pronunciation, as all other aspects of 

language, in a communicative method. Though communicative method for teaching 

vocabulary, grammar and pragmatics have been around for decades, there has been 

little development of a communicative method for pronunciation teaching. so, 

teaching pronunciation should be an integral part of an English teaching program 

from the early stage in order to eliminate the factors affecting the pronunciation of the 

learners in a negative way and also to overcome the negative influence of mother 

tongue interference, fear of making mistakes etc.  

 Recommendations  

Based on the literature review and  results obtained the researchers have got some 

suggestion for the techniques of teaching pronunciation :  

1. Setting up a speaking exercise e.g dialogue, role-play etc.  

2. Focusing on individual sound.  

3. Students should repeat pronounce the words many times.  

4. Teacher should proper the teaching pronunciation stage to guide their students 

in the teaching and learning activity.  
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Abstract 

This research studies what morphology is, namely the study of word 

formation. It talks about the morpheme and the types of morpheme. It also considers 

the reasons why languages have morphemes. It also studies the importance of 

morphology, its function and rules. Furthermore, this study discovers the 

morphological analysis of the Quranic text that may help the non-Arab readers of the 

holy text. There could be more coming studies to reveal the rhetoric miracles of the 

Glorious Quran. The objective of this study is to help the reader understand the 

Quranic texts very clearly. Among the most important difficulties that faced this study 

was the lack of references. 

Keywords: morphology, Arabic, English, meaning, morpheme, language, Quran, 

surat, affix, prefix, suffix, knowledge  

1.0 Introduction 

Morphology, the most important level of linguistic analysis, plays a significant role in 

producing and building thousands of English words. A huge number of words develop 

day-to-day foundation from all the languages of the world and morphology provides 

us a knowledge around the source of the words through instructions and protocols on 

how new words. The human mind is automatic to product hundreds and millions of 
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words, phrases, and clauses, boundless and unstated, and novel sentences. "language 

creates unreal worlds and allows us to talk about non-existing things" (Mhamad, 

2013). 

Even a child might utter a sentence that has never been understood before, it  

appears difficult for somebody to recognize, create, and use the purpose of all words 

because, apart from the words that a person knows and are well-guarded in his/her 

intellectual lexicon, there might be words that have never been received before by the 

same person. Language is a subject and is one process of constantly replaced. 

"language is infinitely modifiable and extendable. Words go on changing meanings 

and new words continue to be added to language with the changing needs of the 

community using it" (Mahmad, 2013). 

 Morphology, the study of morpheme is subfield of linguistics that focuses on 

studying the smallest lexical units of meaning in language, which are the natural 

constituents parts of a word. These smallest lexical units of meaning are called 

morphemes. 

The word morphology is generally credited to the German poet, novelist, 

playwright, and philosopher Johann Wolfgang von Goethe (1749 - 1832), who created 

it early in the nineteenth century in a biological context. Its etymology is Greek: 

morph which to means 'shape/form'. Morphology is the study of form or forms. In 

biology, morphology talks about the study of the form and structure of organisms, and 

in geology it talks about the study of the formation and development of land forms. In 

linguistics, it is about the intellectual system involved in the word formation or to the 

division of linguistics that deals with words, their internal structure, and how they are 

formed (Aronof and Fudeman, N.D, p. 1). 

Morphology is the study of word formation, containing the ways new words 

are mixed depending on how they are used in sentences. As a native speaker of your 

language, we have natural information how to produce new words, and every day we 

know and understand new words that you`ve received before (Lieber, 2009, p. 2). 

1.1 Functions of Morphology 
The function of morphology is to classify singular morphemes, which may be 

words or may be parts of words, and investigate their meanings and lexical functions. 

To explain, the function of morphology is to classify the component parts of words. 

Morphology purposes to recognize the innards component parts of words, to 

recognize morpheme relationships, and in so doing, to recognize how a language 

structure relays to words component parts their morphemes (Hardison, 2012). 

1.2 Morpheme 
Morpheme is the smallest meaningful unit of form. Unlike a word, it has 

certain sound-form morphemes that occur in speech only as constituent parts of 

words, not independently, although a word may consist of single morpheme. A major 

way in which morphologists investigate words, their internal structure and how they 

are formed is through the identification and study of morphemes, often defined as the 

smallest linguistic pieces with a grammatical function. This does not mean to  

include all morpheme, but it is the usual one and a good starting point (Aronoff and 

Fudeman, N.D, p. 1). 

A morpheme may involve a word, such as hand, or a meaningful piece of a 

word, such as the –ed of looked, that cannot be divided into smaller meaningful parts. 
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Another way in which morphemes have been defined is as a combination between 

sound and meaning. We have expressly selected not to use this meaning. Some 

morphemes have no concrete from or no constant form, as we will see, and some do 

not have meanings in the conformist sense of the term. You may also run across the 

term morph. The term 'morph' is sometimes used to refer specifically to the 

phonological realization of a morpheme. For example, the English past tense 

morpheme that we spell –ed has various morphs. It is realized as{t} after the voiceless 

{p} of jump (jumped), as {d} after the voiced {l} of repel (repelled), and as {∂d} after 

the voiceless {t} of root or the voiced {d} of wed (rooted and wedded). We can also 

call these morphs allomorphs or variants. The appearance of one morph over another 

in this case is determined by voicing and the place of articulation of the final 

consonant of the verb stem. 

For example: the word reconsideration can be divided into three morphemes: 

re-, consider, and -ation. Consider is called the stem. A stem is a base morpheme to 

which another morphological piece is attached. The stem can be simple, made up of 

only one part, or complex, itself made up of more than one piece. Here it is best to 

consider consider a simple stem. Although it consists historically of more than one 

part, most present-day speakers would treat it as an unanalyzable form. We could also 

call consider the root. A root is like a stem in creating the center of the word to which 

other pieces attach, but the term refers only to morphologically simple units. For 

example, disagree is the stem of disagreement, because it is the base to which -ment 

attaches, but agree is the root. Taking disagree now, agree is both the stem to which 

dis- attaches and the root of the entire word. Returning now to reconsideration, re- 

and -ation are both affixes, which means that they are attached to the stem. Affixes 

like re- that go before the stem are prefixes, and those like -ation that go after are 

suffixes (Aronoff and Fudeman, p. 2). 

 1.3 Types of Morphemes 

Morphemes may be classified from the semantic point of view and the 

structural point of view. Semantically morphemes fall into root morpheme (roots, 

non-root (affixes) and affixation morphemes. Structurally morphemes fall into free if 

it may stand alone without changing its meaning bound morphemes are always parts, 

they never occur alone. Morphemes are comprised of two separate classes called "a" 

bases (or roots) and "b" affixes. A "base" or "root" is a morpheme in a word that gives 

the word its principle meaning. An example of a "free base" morpheme is woman in 

the word womanly. An example of a "bound base" morpheme is sent in the word 

dissent. 

Affixes: 
An affix is a bound morpheme that occurs before or after a base. An affix that 

comes before a base is called a prefix. An "affix" that comes after a base is called a 

suffix. 

1.4 Inflectional Morphology in Arabic and English 

1.4.1 Inflectional Morphology 

Inflectional affixes are those which are affixed to words to indicate 

grammatical function (Spencer, 1991, p. 21). Inflectional operations leave untouched 

the syntactic category of the base, but too add extra elements. These are elements of 

meaning (for example, tense, aspect mood and so on) and also grammatical function. 
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The grammatical function of a word in sentence manifests itself clearly in terms of 

either word inflectional ending as in Arabic or word position in a sentence as in 

English. Thakur (1997, p. 86) refers that:  

the syntactic relationship that a word has with other word in the sentence 

manifests itself in its inflectional endings and not in the place that sentence. 

Arabic language is one of the inflectional languages, whereas, English 

shows only a few features of these languages.   

1.4.2 Modern Standard Arabic 

There is a little difference between Classical Arabic (CA) and Modern 

Standard Arabic (MSA). CA is the language of the Holy Quran and we will use some 

verses of Holy Quran to explain that in this study. MSA is currently used in the Arab 

world. Ryding (2005, p. 4) says "In terms of linguistic structure, CA and MSA are 

largely but not completely similar." Though, there are different dialects of Arabic that 

are used in Arabic country, MSA is the official language that they use them also it is 

the language of literature, media and education. 

1.4.3 Contrastive Analysis 

Fisiak (1981, p. 1) defines contrastive analysis (CA) as a linguistic discipline 

that is concerned with comparing two or more systems of language to know what 

similarities and differences are between them. CA helps the teacher to know the 

interlingua errors that made by the students from their first language (mother tongue) 

and to find the solutions to these problems before they occur. 

1.4.4 Objectives of the Study 

This study aims to comparing and contrasting English and Arabic morphology 

to determine the points where they differ by doing morphological analysis for both 

languages which help the Muslim or non-Muslim readers to understand the meaning 

of Holy Qur`an. 

1.4.5 Limitation of the Study 

This research study is limited to the morphological analysis of the texts of the 

Holy Quran.   

1.4.6 Methodology 

This study is largely a theoretical study. Different books on standard Arabic 

and English morphology and syntax have been utilized. Then, a descriptive method 

has been used to describe the data using the principles of contrastive linguistics.     

2.0 The Function of Morphology 

Languages are different from each other. You might be thinking, "of course 

they do". But we mean this in a very special way. Some linguists are usually 

searching for ways that languages are the same, and sometimes the researchers do that 

too. But they believe that if the researchers focus only on the similarities among 

languages, they will miss out all of the interesting ways in which they differ. What`s 

more, they may find parallels and similarities where none really exist. The researchers 

attempt to approach linguistic analysis as open a mind as possible, and to this, it is 

first needed to savor the uniqueness and verity of the world`s languages (Aronoff and 

Fudeman, N.D, p. 9). 



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1ٍعبٍو اىزأثَش اىعشثٌ   

91اىعذد   

 

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

                          
 

There are two functions of morphology; the first is forming words and the 

second is spelling out the right form of a word in a specific syntactic context, suppose 

that splinch is a verb that means "step on broken glass; what is its past tense? 

Speakers of English use the suffixes (-ize) (-ise) (crystallize or crystallise) and –ify 

(codify) to form verbs that means 'do something the way e.g. Prime Minister Tony 

Blair does it; which suffix would you use? How about a verb meaning 'do something 

the way: President Bill Clinton does it? It's probable to rewash or reheat something. Is 

it possible to relove, reexplode, rewiggle something? 

The morphological element of a language allows for the creation of new words  

on the basis of existing ones. Because speakers of the same language join the 

morphological element, (most) people can generally understand new words  

rather quickly. 

 Prove tools for description of new languages. 

 Explain (cross) linguistic patterns in morphology. 

 Provide models of the morphological component (Goethe, 2014, p. 5). 

The beauty of learning morphology is that even as a beginning student you can 

look around you and bring new facts to bear on our study. From this point, you have 

started keeping road of interesting cases of new words that you meeting in your life 

outside this class keep track of every word you hear before. You might meet words 

when listening to the radio, watching TV, or reading or someone you`re talking to 

might slip one in. Writing those new words down, take note of where and when you 

heard /read/produce them and write down what do you think they mean. What you 

write down may or may not be certainly fresh new words. They just have to be new to 

you. We`ll be precedes and putting them under the microscope (Lieber, 2009, p. 20). 

Knowledge of the morphology of a language allows a speaker to understand 

and create new words consist of familiar pieces. For example, even if one has never 

heard the word un freezable, its meaning can be inferred from the meaning and 

functions of its component morpheme: freeze is a verb which mean to become 

congealed into ice by cold. The suffix{-able} changes this verb into an adjective 

meaning "able to be frozen". The prefix {un-} cancel the adjective, creating a word 

which means "not able to be frozen". It is possible that they knowledge of the 

functions and meanings of these parts is derived from the knowledge of the many 

other words which contain them. The same knowledge that allows speakers to 

understand new words like un freezable can also bound them from building 

unnecessary extra words, such as openness or darkify when opacity and darken are 

already known. It also provides speakers with the knowledge that darkable, 

happiment and ment happy are not grammatical words in English (Melinger, N.D, p. 

12). 

2.1 The Rules of Morphology   

Morphology contains the rules that allow the speaker to increase his\her 

linguistic ability through their application. But it only contains those regular processes 

which introduce the working of the system as cohesive and non-arbitrary device. 

Linguists, psychologists and teachers are interested in morphology because they 

expect it to be a good means to lexical capacity. In some circumstances the speakers 

in their daily life have to coin new words which they use to express their thoughts. 
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Word formation is merely episodic in language, but the formation of new 

lexical units using sources of language, its morphology, is taking place continually. 

We try to captivate the underling knowledge which allows native speakers to form 

new lexical units by using such language devices as derivation and composition. 

The knowledge of morphology is necessary in order to know the way the 

human brain works and processes language. It will help you to produce new options 

to learn languages, which are more saving in time and effort than those we are using 

now and it will permit its application to artificial intelligence (Dominguez, 1991, p. 

37). 

2.2 Why do Languages have Morphemes? 

A native speaker of a language uses morphology for different reasons. We will 

go into both the functions of morphology and means of forming new words in great 

depth. One reason for having morphology is to form new lexemes from old ones. We 

will refer to this as lexeme formation, (Many linguists use the term word formation, in 

this particular sense, but this usage can be confusing, at all of morphology is 

sometimes referred to in a larger sense as "word formation"). Lexeme formation can 

do one of three things. It can change the part of category or speech of a word, for 

example: turning verbs into nouns or adjectives, or nouns into adjectives; as you can 

see in the examples:  

1. Category changing lexeme formation (Dominguez,1991, p. 37)  

V → N: amuse  → amusement. 

V → A: impress  → impressive. 

N → A: monster  → monstrous. 

2. Meaning changing lexeme formation. 

Happy   → unhappy 

Orphan  → orphanage 

Wash   → rewash 

3. Both category and meaning changing lexeme formation. 

Wash  → washable 

Louse   → delouse 

2.3 The Rules of Lexeme Formation  

Imagine what it would be like to have to invent a wholly new word to express 

every single new concept. For example, if you wanted to talk about the process or 

result of amusing someone, you couldn`t use amusement, but would have to have a 

term like Zorach instead. In addition, if you wanted to talk about the process or result 

of resenting someone, you couldn`t use resentment, but would have to have something 

like plitz instead, and so on. As you can see, rules of lexeme formation allow for a 

measure of economy in our mental lexicons, we can recycle parts as it were, to come 

up with new words. It is probably safe to say that all languages have same ways of 

forming new lexemes, although, as we`ll see those ways might be quite different from 

the means we use in English. On the other hand, we sometimes use morphology even 

when we do not need new lexemes. For example, we saw that each lexeme can have a 

number of  

word forms. 

The lexeme walk has forms like walk, walks walked, walking that can be used 

in different grammatical contexts. When we change that form of a word so that it fits 
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in a particular grammatical context, we are concerned with what linguists call 

inflection. Inflectional word formation is word formation that expresses grammatical 

distinctions like number (singular vs. plural); tense (present vs. past); person (first, 

second, or third); and case (subject, object, possessive), among others it does not 

result in the creation of new lexemes, but merely changes the grammatical form of 

lexemes to fit into different grammatical contexts (Lieber, 2009, p. 6). 

Same goes, morphology is a study of forms. In biology and other streams. 

That said, linguistic morphology by the same definition implies that it deals with 

words, their origins-how they`re formed and their internal structures. So, what we are 

looking at is basically trying to trace back a word`s lineage. 

Morphemes: consider the word consideration. We can break it into three 

morphemes: re-consider-ation. Consider is called stem. A steam is a base morpheme 

to which another morphological piece is attached. The stem can be simple, made up of 

more than one piece. Although it consists of more than one part, most present-day 

speakers would treat it as an unanalyzable form. We could also call consider the root. 

A root is like a stem in making the substance of the word to which the parts attach, 

but the term refers only to morphologically simple units (Ibid, p. 6).  

For example, disagree is the stem of disagreement, because it is the base to 

which -ment attaches, but agree is the root. Taking disagree now, agree is both the 

stem to which dis-attaches and the root entire word. Returning now to reconsideration, 

re-and-action are both affixes, which means that they are attached to the stem. Affixes 

like re- that go before the stem are prefixes, and those like –ation that go after -er 

suffixes. Now, consider the English words lovely and quickly. They both end with the 

suffix–ly. But is it the same in both word? No, when we add -ly to the adjective quick, 

we create an adverb that describes how fast someone does something. But when we 

add-ly to the noun love, we create an adjective, what on the surface appears to be a 

single morpheme turns out to be two. One attaches to adjectives and create adverbs; 

the other attaches to nouns and creates adjectives. 

Morphemes help us precisely in categorizing a word, they are defined as 

smallest linguistics pieces with grammatical function. A morpheme is composed of 

phoneme the smallest linguistically distinctive units of sound in spoken language, and 

of grapheme the smallest units of written language in written language. 

2.4 Importance of Morphology 

Morphology must have an overall purpose which would be the understanding 

of all a language person. One of such purposes is the creation of words and another is 

the modification of the existing ones. It is greatly helpful for teachers because, when 

words have identifiable parts (such as prefixes or suffixes), they can be predictable at 

some extent. In context, therefore, morphological analysis can help anybody to infer 

the meaning of some words, and, at the same time, to learn new words easier than 

without it. Weather they are words we see in signs on the street, or read in a written 

text, or hear in spoken messages. Knowing the terminations of the words and its 

meanings can come in handy for English teachers – and for students – when we do not 

know exactly the meaning of some words or when we do not have a dictionary at 

hand. Hence, the importance of being used to prefixes and suffixes and the role they 

play in words –it helps us see the flexibility of language. With morphological 

knowledge, students can take the nation of the meaning in the word "like" and 
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transform it into a number of possibilities (unlike, likely, unlikeness) to express their 

message more accurately and precisely. Eventually, morphological awareness can 

help language students to familiarize with lexical derivations and with the meaning or 

morphemes. They will be able to distinguish, for instance, that the suffixes "-ment" or 

"-ness" form a noun, or that the suffix "-ly" forms an adverb (Miecoloes, 2014).  

Ultimately, they will be able to realize that, at some extent, the English 

language has a certain morphological logic people follow to know and produce new 

words. These new words, remind us of what we could call, in Chomsky`s words, the 

transformational –generative morphology, on the ability that we humans would have 

to perfectly produce and understand word we`ve never hear before if we already 

understand the root. Broadly speaking, morphological competence is also one of the 

essential elements that determine a higher level of proficiency in ESL or EFL. That is 

one of reasons why word-formation exercises (which work on derivational 

morphology) and conjugation exercises (which word on inflectional morphology) are 

very used in advanced levels and often incorporated in English international 

examinations. Another utility of morphology is that it helps us to have better writing 

skills. Being aware that there are certain morphological irregularities in English 

language is important to speak the language properly; in addition, it may even have a 

beneficial effect in auditory skills insofar as the phonological aspect is related with 

morphology in spoken language. The relation between morphology with syntax and 

phonology is so strong that it led the renowned linguist (Ibid).   

Another aspect (often diminished by some people, but very interesting for 

language students and linguists), is that the study of morphology helps us see the 

relation that English has with other languages. When we talk about the roots, for 

example, we can notice that some words have their origin in Latin, German and 

French language and understand now this affected the pragmatic aspects of words, in 

regard to their degree of formality and informality. In conclusion, the study of 

morphology is not only an option but a "must" for any language student, provided that 

it is indispensable to fulfill adequate abilities to understand the target language, and to 

be able to communicate successfully (Ibid).   

2.5 Morphological Analysis in Arabic   

Although there are similarities between different languages, as they are tools 

to express meanings, there are many differences between the grammatical rules of 

these languages. 

2.5.1 Arabic grammar 

Arabic grammar has two categories, morphology and syntax. Morphology 

studies the forms of words and their transformations to intended meanings. Syntax 

studies the case ending of words and their positions in the sentence. An Arabic 

sentence consists of words. The word may be a particle, noun or a verb (Ibid).   

2.5.2 Particles    
Particles are sometimes called letters of significance. They present special 

meanings when they come with nouns or verbs particles may consist actually more 

than one letter. Particles are used in meanings of the following types: introduction, 

exclusions, future, selection, variability, definition, wish, answer, rejection, condition, 
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surprise, call or originality. These particles are used in sentence construction. The use 

of these particles may affect the words following them. 

Example: 

The article{اه} which means "The" (definite article). 

Sentences: ٌَإذّب اىصشاط اىَسزقٌَ -   أسّب اىغشٍق اىَسزق     

Transliteration : ('arinaã al-.tarēqa al-mustaqēma)  (Ibid).   

English meaning: show us the straight path. 

Notice that the article (al) is in both (al-.tarēqa) {اىغشٍق} and (al-mustaqēma) {ٌَاىَسزق}. 

2.5.3 Nouns 

A noun is a token that has a meaning in itself without being connected with 

time. Nouns are divided into two kinds: variable and invariable. Variable nouns are 

those that can be pulled to dull, plural, the diminutive and relative. Invariable nouns 

include personal nouns, demonstrative nouns, interrogative nouns, conditional nouns, 

conjunctive nouns, allusive nouns, circumstantial nouns, verbal nouns, numeral nouns 

(Ibid).  

2.5.4 Verbs 

The verb is a token that indicates a state or a fact happening in the past, 

present, or future. The verb is either complete or deficient (Ibid).   

2.5.5 Sentences 

An Arabic sentence may be either nominal sentence stats basically with a noun 

and the verbal sentence starts with a verb (Ibid). 

Example: 

Sentence:    صجبحبثبسٌ ّشَظ  

Transliteration: (bãsimun na^sē.tun .sabaã.han) 

English meaning: Baasem (is) active in the morning. 

Sentence:   ٍسشعب خحضش ثبسٌ اىي اىَذسس  

Transliteration: (ha.dara bãsimun 'ilaã al-madrasati musri`an) 

English meaning: Baasem came to the school in a hurry (Ibid). 

2.6 Singular, Dual, and Plural 

In addition to singular and plural of the number feature, Arabic has a 

representation of dual objects, for example a book in English is (kitãb) {مزبة} in 

Arabic. The Arabic word for Books is (kutub) {مزت} and for two books is (kitãbãn) 

 depending on its role. The Arabic word for instructor is {مزبثَِ} or (kitãbayn) {مزبثبُ}

(mudarris) {ٍذسس}, for instructors is (mudarrisēna) {ٍَِذسس} or (mudarrisūna) 

 {ٍذسسَِ} or (mudarrisayyn) {ٍذسسبُ} and for two instructors is (mudarrisãn) ,{ٍذسسوُ}

(Muhtaseb and Mellish, 1996. p. 10). 

Morphemes are the minimal units of meaning. And suffixes usually have 

special requirements for the sort of bases they can attach to. Some of these 

requirements concern the phonology (sounds) of their bases, and others concern the 

semantics (meaning) of their bases, but the most basic requirement are often the 

syntactic part of speech or category of their bases. For example, the suffix –ness 

attaches to adjective, but not to verbs or nouns. –ness on adjectives: redness, 

happiness, wholeness, communes, niceness. The prefix un- attaches to adjectives 

(where it means 'not') and to verbs (where it means 'reverse action'), but not to nouns: 

(Ibid, p. 10).     



 

ويــتربــلة الــمج  
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

5.1ٍعبٍو اىزأثَش اىعشثٌ   

91اىعذد   

 

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

                          
 

Un- on adjectives: unhappy, uncommon, unkind, unserious. 

Un- on verbs: untwist, undress. So, the rule for –ness: -ness attaches to adjectives and 

produces nouns meaning, the quality of. Rule for un-: un- attaches to adjectives and 

produces adjective meaning 'not': un- attaches to verbs to and produces verbs meaning 

'reverse action' (Lieber, 2009, p. 35). 

Thousands of English adjectives begin with un- that the prefix un- means 'not', 

as further shown in the following pairs of words: 

 

 

 

 

 

 

 

 

 

 

If we assume that the mast basic unit of meaning is the word, what do we say 

about parts of words, like un-, which has a fixed meaning. In all the words in the "B" 

column, un- means the same thing 'not'. Undesirable means 'not desirable', unlikely 

means 'not likely', and so on. All the words in column "B" consist of at least two 

meaningful units: un + desirable, un +likely, un + inspired, and so on (Aristophanes, 

2013, p. 37). 

2.7 Arabic Number Morphology 

Arabic has three forms of number: singular, dual and plural. Singular denotes 

only one, dual denotes two individuals of a class or a pair of anything and plural 

denotes three or more. Nouns, adjectives, verbs, pronouns and demonstrative are 

marked for number. The definite article is not marked for number. In Arabic, the 

classes noun and adjective are associated with an inflectional category number. A 

dual suffix and plural suffix are added to the base form which is singular to convert it 

to dual and plural. The dual suffix has few allomorphs: the plural suffix has a large 

number of allomorphs. The dual morpheme has a number of variants. The distribution 

of the dual morpheme and its varies is as follows: \-aani\ is added to the singular base 

form of nouns and adjectives in the nominative case; \-aan\ is added to the base form 

in the nominative case, before a pause; \-aa\ is added before another opposite noun; \-

anni\ and \-ayn\ are added to the base form of noun in the oblique (accusative or 

genitive) case as in (Ibid, p. 37) 

 وىذٍِ, وىذاُ, وىذ

َِ, خجَشربُ, خجَشحرخجَش  

Changes ـخ to د before the dual suffix, if the singular base form ends خـ  : 

عبىجخ ,عبىجزبُ ,عبىجبد  

W is deleted before the dual suffix in nouns like: 

خوانإ ,خوينأ  أخ, 

Some nouns occur only in the dual and have no singular base form: 

ْزبُثاثْبُ, اثْزبُ,   

A B 

desirable undesirable 

likely unlikely 

inspired uninspired 

happy unhappy 

developed undeveloped 

sophisticated unsophisticated 
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Plural forms may be sound or broken. Sound plural forms are either masculine 

or feminine. The plural morpheme has a large number of varies. Their distribution is 

as follows: \-uuna\, \-unn\, \-uu\, \iina\, \iin\,\ii\. Ex:  ٍََِعيٌ ,ٍعيَوُ ,ٍعي  

Some nouns ending in the plural suffix –uun, or –iin are plural in form, but 

have a singular meaning:  ٍُبسََِ ,صٍزو  

The feminine plural suffix \-aat\ is added to the singular base form of the 

feminine noun or adjective to convert it to plural, 

Example: مجَشح ثْبد مجَشاد, ثْذ      

Broken plurals are unlike sound masculine and feminine plurals, broken 

plurals are not formed by the addition of a plural suffix. They are formed by many 

suppletive??? allomorphs which involve some internal change such as the addition or 

deletion of a consonant or by a change of vowels. Both masculine and feminine 

singular nouns may have broken plural forms, Ex: علاة, رحف 

Some nouns have an invariable broken plural form. They have no singular 

form: ّعبًأ ثبثَو, آلاءأ   (Jarf, 2009).  

3.0 The Morphological Analysis of Quranic Texts 

Arabic refers to a group of languages or dialects used in many countries 

around the world such as Saudi Arabia, Egypt, Libya, Iraq and Morocco. Classical 

Arabic is the language of the Quran, the Holy Book of Islam. Modern standard Arabic 

is considered the lingua franca in many Arabic-speaking nations. It is used in current 

Arabic publications and spoken in Arabic media and understand by many varieties of 

Arabic dialects used in every day exchanges. Many English speakers find Arabic 

difficult to learn. The many differences they have play a large part in this difficulty. 

Aside from their roots, they have numerous differences in grammar, sounds, and 

writing system. While English is one of the west Germanic languages, the Arabic 

language, on the other hand, is a Semitic language. 

English has 26 letters while Arabic has 28. The Arabic scripts are written and 

read from right to left and written in cursive. They have no lower or upper case and 

the rules in using punctuation are not as strict as that in English (Howard, N.D, p. 23). 

Qur'an is the final revealed book that contains the message of guidance from 

Allah for all human kind. According to language, the salvation as well as worldly 

welfare of the entire humanity depends upon following the guidance ordained in this 

divine Book. In other words, success in this world as well as the hereafter for human 

kind is treasured in this great book. Therefore, there is an endless need to compile 

Quranic expositions, while calling people towards understanding its eternal message 

(Parek, N.D, p. 8). 

The Holy Qur`an is the religious text of more than 1.5 billion Muslims 

everywhere the world who are talking in dissimilar languages. Even though Muslims 

use the Arabic text of Holy Quran for reading, it can be helpful to have its translation 

and well-formed interpretation in each nation`s mother tongue or a universally studied 

language like English for producing a better understanding of the Quran. Furthermore, 

non-Muslims can have the ability to understand the holy Quran using its careful 

translations which provide them to have a fair view of Islam. It is not to forget the 

obligation of resistance against serious attempts for constructing an incorrect view of 

Muslims’ believes (Tabrizi and Mahmud, N.D, p. 2). 
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Quran consists of 114 surats (as chapters), which have obvious boundaries in 

text. In general, the longer surats appear earlier in the Quran, while the shorter ones 

appear later. Each surat is formed from several ayats or verses. 

Arabic language of Quran differs from Modern Standard Arabic (MSA), 

which is used in writing and formal speaking. The main difference is in syntax and 

lexicon. Based on this difference, it would be arguable that even the methods and 

tools for analyzing Arabic modern text may be need to change for the Quranic 

discourse analysis (Ibid, p. 2). 

3.1 Quran divisions  

The Holy Qur`an consists of 30 parts and each of them is divided into two 

sections called Hizb i.e. one sixtieth. The whole Quran is divided into four sections 

named Ruba i.e. a quarter. It is also divided into 114 chapters i.e. surat or surat  

which each contains  number of verses i.e. ayaat. Qur`an consists of 114 surats or 

chapters, which have obvious boundaries in text. In general, the longer surats appear 

earlier in the Qur`an, while the shorter ones appear later. Each surat is formed from 

several ayats or verses. 

 The signs and this division came after the death of the prophet, (May Peace be 

Upon Him), and his successors. The purpose of these divisions is not to sort the text 

according to revelation time but to facilitate the search and access to the content of the 

Quran. A verse is the smallest part that can be read in the Holy Quran, for example; 

surat 108 Al-kawther (A river in paradise). There are some verses that consist of only 

two or three letters; these are special verses that comes in the beginning of their surats 

and are also called as myster letters (Al-Rehaili, 2012, p. 12). 

Numbering is a way to facilitate access to particular parts of the Quranic text. 

There are 6236 verses in the Holy Quran distributed in 114 surats. These surats are 

not the same length; shorter chapter, for example, Surat No. 108 (Al-Kawther) has  

only three verses, while the longest surat, No. 2, namely, Al-Baqarh, has 286 verses 

(Ibid, p. 12). 

3.2 Models of the Morphological Analysis of the Quranic Texts  

This part is devoted for the morphological analysis of some Quranic texts; 

starting from Al-Qadr; i.e. Surat No. 108 to Al-Nas; i.e. No. 114, excluding some 

surats.  

 

1. Surat Al-kawthar (A River in Paradise) سورة الكوثر 

 :Two morphemes إّب

)إُ(  a free morpheme; accusative particle that means Indeed, We. 

a bound morpheme; 1 (ا)
st
 person plural object pronoun.  

  :Four morphemes أعغَْل

 a bounds morpheme; a subject pronoun ( أ)

a free morpheme; 1 (عغي)
st
 person plural perfect verb that means We have 

given you. 

( ِـ ) a bound morpheme; a subject pronoun 

( لـ ) a bound morpheme; an object pronoun 

 :Two morphemes اىنوثش

 .a bound morpheme; the Arabic definite article :(اىـ)

-a free morpheme; an accusative masculine noun that means Al (موثش)
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Kauthar. 

 :Two morphemes فصو

( فـ ) a bound morpheme; a resumption particle. 

( صوـ ) a free morpheme; an imperative verb that means So pray. 

 :Three morphemes ىشثل

 .a bound morpheme; a preposition that means to (ه)

 .a free morpheme; i.e. God or Lord (سةِّ)

 .a bound morpheme; a singular possessive pronoun that means you (ك)

 .A bound morpheme; a connector that means and و

 .A free morpheme; an imperative verb that means sacrifice اّحش

 .A free morpheme; an accusative particle that means Indeed إُ

 :Two morphemes شبّئل

 a free morpheme; an accusative masculine active participle that (شبّئ)

means enemy. 

 .a bound morpheme; a singular possessive pronoun that means your (ك)

 .A free morpheme; a singular personal pronoun that means he (is) ٕو

 :Two morphemes  الأثزش

 .a bound morpheme; the Arabic definite article that means The :(اىـ)

 a free morpheme; a nominative masculine noun which means one (أثزش)

cut off. 

 

2. Surat Al-Nasr (The Help): سورة النصر or The Victory 

 .A free morpheme; time adverb which means When إرا

 .free morpheme; a singular perfect verb that means comes جبء

 .A free morpheme; a nominative masculine noun that means (the) Help ّصش

 One morpheme a free morpheme; i.e. God or Lord الله 

 .A bound morpheme; a connector that means and و

 :Two morphemes اىفزح

 .a bound morpheme; the Arabic definite article, that means The :(اىـ)

 .a free morpheme; a nominative masculine noun that means Victory (فزح)

 .A bound morpheme; a connector that means and و

2 سأٍذ
nd

 person masculine singular perfect verb that means you see 

Two morphemes:  

 a free morpheme (سأى)

   .a bound morpheme; a subject pronoun (د)

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article which means the :(اىـ)

 .A free morpheme; plural noun that means people (ّبس)

 :Three morphemes ٍذخيوُ

 in the present form. A free  (دخو(the origin of this morpheme is (ٍذخو)

morpheme, both morphemes make one verb form which means entering 

 .a bound morpheme; a subject pronoun (ـوُ)

 .A free morpheme; a preposition that means into فٌ

  .A free morpheme; a genitive noun that means (the) religion (of) دٍِ

 One morpheme a free morpheme; i.e. God or Lord الله
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 A free morpheme; an accusative plural indefinite noun that means (in) أفواجب

multitudes. 

  :Two morphemes فسجح

 .a bound morpheme; prefixed result particle (ف)

 a free morpheme; a singular imperative verb that means Then (سجح)

glorify. 

 :Two morphemes ثحَذ

 .a bound morpheme; a preposition that means by (ثـ)

 a free morpheme; a genitive masculine noun which means with (the) (حَذ)

praises. 

 :Two morphemes سثل

 .a free morpheme; i.e. God or Lord (سةِّ)

( لـ ) a bound morpheme; 2
nd

 person masculine singular possessive 

pronoun that means (of) your Lord. 

 .A bound morpheme; a connector that means and و

 ,the origin of the morpheme in the past form. A free morpheme : (غفش) اسزغفشٓ

Three morphemes:  

 a bound morpheme; an imperative verb that means and ask His(اسذ)

forgiveness 

 .a bound morpheme; a singular object pronoun which means him (ـٔ) 

 :Two morpheme إّٔ 

  .a free morpheme; an accusative particle (إُ(

  .a bound morpheme; a singular object pronoun (ـٔ)

 .A free morpheme; a singular perfect verb that means Is مبُ

 :two morphemes رواثب

-A free morpheme; an indefinite active participle that means Oft )رواة(

Returning. 

  a bound morpheme (ـأ(

 

3. Surat Al-Ikhlaṣ (Sincerity): سورة الإخلاص 

قبه   قو say, one free morpheme, an imperative for. i.e. 'Say' 

 .A free morpheme; a personal pronoun that  means He ٕو 

 One morpheme, a free morpheme; i.e. God or Lord الله

 A free morpheme; an indefinite noun that means The One أحذ

 One morpheme, a free morpheme; i.e. God or Lord الله

 :Two morphemes اىصَذ

 .a bound morpheme; the Arabic definite article :(اىـ)

 a free morpheme; a singular noun that means the Eternal, the (صَذ)

Absolute. 

 .A free morpheme; a negative particle that means not ىٌ

A free morpheme; 3 ٍيذ
rd

 person, a singular imperfect that means He begets. 

 .A bound morpheme; a connector that means and و

 .A free morpheme; a negative particle that means not ىٌ

A free morpheme; 3 ٍوىذ
rd

 person, a singular imperfect that means He is 

begotten. 
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 .A bound morpheme; a connector that means and و

 .A free morpheme; a negative particle that means not ىٌ

A free morpheme; 3 ٍنِ
rd

 person, singular imperfect verb that means to be.  

 :Two morphemes ىٔ

 A bound morpheme; a preposition, a personal pronoun that means for (ه(

 .a bound morpheme; an object pronoun (ـٔ)

 A free morpheme; an accusative masculine indefinite noun that means مفؤا

equivalent. 

 A free morpheme; a nominative masculine indefinite noun that means any أحذ

[one]. 

 

4. Surat Al-Falaq  (The Daybreak): سورة الفلق   

 قو  'say, one free morpheme, an imperative for. i.e. 'Say قبه 

Two morphemes: 

for the 1 :(أ)
st
 singular person (I), for the present tense- a bound 

morpheme. 

 in the present form. A free (ٍعور) the origin of this morpheme is :(عور)

morpheme, both morphemes make one verb form which means I seek 

shelter.  

 أعور

Two morphemes: 

 a bound morpheme; a preposition that means by (ثـ)

 a free morpheme; i.e. God or Lord (سةِّ)

 ثشة

Two morphemes: 

 .a bound morpheme; the Arabic definite article (اىـ)

  .a free morpheme; genitive masculine noun that means daybreak (فيق)

 اىفيق

A free morpheme; a preposition that means of. ٍِ 

A free morpheme; a singular noun that means the evil. شش 

A free morpheme; a relative pronoun that means (of) what. ٍب 

A free morpheme; a singular perfect verb that means He created. خيق 

A bound morpheme; a connector that means and. و 

A free morpheme; a preposition that means from. ٍِ 

A free morpheme; a singular noun that means the evil. شش 

A free morpheme; an indefinite active participle that means (of) darkness. غبسق 

A free  morpheme; a preposition that means if. إرا 

A free morpheme; a singular perfect verb that means it spreads. وقت 

A bound morpheme; a connector that means and. و 

A free morpheme; a preposition that means from. ٍِ 

A free morpheme; a singular noun that means the evil. شش 

Three morphemes: 

 .a bound morpheme; the Arabic definite article :(اىـ)

 a free morpheme; a genitive feminine plural noun that means (of) (ّفبس)

the blowers. 

 .a bound morpheme; for plural feminine (ـبد)

 اىْفبثبد

A free morpheme; a preposition that means in. ٌف 
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Two morphemes: 

 .a bound morpheme; the Arabic definite article :(اىـ)

 .a free morpheme; plural noun that means the knots (عقذ)

 اىعقذ

A bound morpheme; a connector that means and. و 

A free morpheme; a preposition that means from. ٍِ 

A free morpheme; a singular noun that means the evil. شش 

A free morpheme; an indefinite active participle that means (of) an envier. حبسذ 

A free morpheme; a preposition that means if. إرا 

A free morpheme; a singular perfect verb that means he envies. حسذ 

 

 

5. Surat Al-Naas (Mankind): سورة الناس 

 'say, one free morpheme, an imperative for. i.e. 'Say: قبه قو

 أعور

 

Two morphemes.  

for the 1 :(أ)
st
 singular person (I), for the present tense - a bound 

morpheme. 

 in the present form. A free  (ٍعور) the origin of this morpheme is :(عور)

morpheme, Both morphemes make one verb form which means I seek 

shelter. 

 :Two morphemes ثشة

 .a bound morpheme; a preposition that means by (ثـ)

 .a free morpheme; i.e. God or Lord (سةِّ)

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article :(اىـ)

 .A free morpheme. It means (of) mankind (ّبس)

 .A free morpheme. It means the king ٍيل

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article :(اىـ)

 .A free morpheme; plural noun that means (of) mankind (ّبس)

 .A free morpheme. i.e. the God or Lord اىــٔ

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article :(اىـ)

 .A free morpheme; plural noun that means (of) mankind (ّبس)

ٍِ A free morpheme; a preposition that means of. 

 .A free morpheme; a singular noun that means the evil شش

اىوسوا

 س

Two morphemes: 

 .a bound morpheme; the Arabic definite article :(اىـ)

 .A free morpheme; a singular noun that means (of) the whisperer(وسواس)

 :Two morphemes اىخْبس

 .a bound morpheme; the Arabic definite article :(اىـ)

 .a free morpheme. It means the one who withdraws (خْبس)

 .A bound morpheme ; a relative pronoun that means The one who اىزً

 :Two morphemes ٍوسوس

a bound morpheme; 3 (ٍـ)
rd

 masculine person 

 a free morpheme; a singular imperfect verb that means whispers (وسوس)
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 .A free morpheme; a preposition that means in فٌ

  .A free morpheme; plural noun that means (the) breasts صذوس

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article (اىـ)

 .a free morpheme; plural noun that means (of) mankind (ّبس)

ٍِ A free morpheme; a preposition that means of. 

 :Two morphemes اىجَِّخِ

 .a bound morpheme; the Arabic definite article :(اىـ)

 .a free morpheme; a genitive feminine noun that means the jinn (جَِّخِ)

 .A bound morpheme; a connector that means and و

 :Two morphemes اىْبس

 .a bound morpheme; the Arabic definite article :(اىـ)

 .A free morpheme; plural noun that means (of) mankind (ّبس)

 

4.0  Conclusion and Recommendations 

4.1 Conclusions  

This paper presents the morphological analysis of Quranic texts which shows 

the Arabic morphology for some surats from the Qur`an which help the reader to 

understand Qur`an clearly. Many English speakers find Arabic difficult to learn. The 

many differences they have play a large part in this difficulty. Aside from their roots 

they have numerous differences that are in grammar, sounds and writing system. 

Classical Arabic is the language of the Qur`an so there is "no" possible way that can 

completely understand the Qur`an without it. That is why it is important to care about 

the studies of Quranic texts in English language which help non-Arabic students to 

understand it carefully.         

This present study also focuses on comparing and contrasting English and 

Arabic morphology to determine the points where they differ by doing morphological 

analysis for both languages which help the reader understand the meaning of that. 

4.2. Recommendations  

The study recommends to care about the morphological analysis of the 

Glorious Quran for the English translations so that they may help non-Arabic students 

and researchers to understand it carefully.  
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 الخلاصة:

Abstract 

Teaching and learning any language involves the knowledge of its culture. Cultural 

content is an effective element in teaching and learning a language. The present study 

reviews different definitions to the term culture, explains some of its characteristics and how 

language and culture are closely related. The main concern of this research is cultural content, 

its importance and how it is introduced and incorporated into the foreign language classroom. 

This study views how cultural content affects learning and teaching the foreign language, it 

found that learning and teaching any language through its culture is more effective and 

beneficial than the traditional ways of learning and teaching. Understanding, improving and 

using language skillfully and appropriately in order to perform better and increasing 

motivation are the main goals and benefits of learning and teaching the foreign language 

through the cultural content.  

Key words: Culture, Cultural Content, Cultural Competence, English as a Foreign Language 

(EFL) 

1. Introduction 
In language learning and teaching, the term culture includes many different 

definitions and considerations that deal with forms of speech acts, rhetorical structure of text, 

sociocultural behaviours and ways in which knowledge is transmitted and obtained. Rivers 

(1981, p. 316) defines culture as "it refers to all aspects of shared life in community", for 

culture has to do with all aspects of life and how to deal with people on different occasions, 

what to say and what not and even how to react against actions made by others. 
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Teaching any language involves the teaching of its culture. Foreign language learners 

need to understand the purpose of communication, developing an awareness of the foreign 

language’s culture and being communicatively competent. Linguistic competence, the 

knowledge of forms and their meanings, is just one part of communicative competence. 

Another aspect of communicative content is the knowledge of the functions language is used 

for, i.e. cultural communicative competence.     

2. Literature Review 

2.1. Culture 

The term culture has been expanded in its meaning over the years to include many 

aspects and concepts. Brown (1988) defines culture as a way of life. He believes that culture 

is the context within which we exist, think, feel, and relate to others and it is our continent, 

and our collective identity. Chastain (1988) also defines culture as a way of life that 

characterizes a group of people in a given period of time according to their ideas, custom, 

skills, arts, and tools.  In addition, Kramasch (1988, p.10) describes culture as ‘a membership 

in a discourse community that shares a common social space and history and common 

imaginings’. 

According to Peck (1981),  

culture is all the accepted and patterned ways of behaviour of given people. It 

is that facets of human life learned by people as a result of belonging to some 

particular group, it is that part of learned behaviour shared with others. Not 

only does this concept include a group's way of thinking, feeling, and acting, 

but also the internalized patterns for doing certain things in certain ways… not 

just the doing of them. Culture is our social legacy as contrasted with our 

organic heredity. It regulates our lives at every turn.
 

Culture is the patterns of behaviours and thinking that people living in social groups 

learn, create and share. Culture distinguishes humans from other animals. A people's culture 

includes their beliefs, rules of behaviour, language, rituals, art, styles of dress, ways of 

producing and cooking food, religion, and political and economic systems. Culture is the 

most important concept in anthropology (the study of all aspects of human life, past and 

present). Anthropologists commonly use the term culture to refer to a society or group in 

which many or all people live and think in the same ways. Likewise, any group of people 

who share common culture and in particular, common rules of behaviour and a basic form of 

social organization constitutes a society.   

More specifically, culture means the beliefs of a particular social group living in a 

particular geographical area, usually linked by a common language and often sharing a 

common religion. Sometimes, however, a culture becomes spread over several geographical 

areas because of historical events; for example, British culture is seen in parts of Africa, in 

India and in Australia and New Zealand. Spread culture may be happening in Europe. People 

are beginning to talk about a European culture, even though the countries of Europe speak 

different languages and do not all share the same religion. Thus, culture is a cumulative 

experience, which includes knowledge, beliefs, morals, arts, traditions, and any habits 

acquired by a group of people in a society. Culture is everyday life. 

2.1.1. Characteristics of Culture 

According to Hall (1959, 1976), culture has several distinguishing characteristics: (1) 

Culture is acquired unconsciously. Culture influences humans since they are born but without 

being conscious of many of cultural messages they are receiving. (2) Culture is shared. 

People in the same society share common behaviours and ways of thinking through culture. 
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(3) Culture is learned. While people biologically inherit many physical traits and behavioural 

instincts, culture is socially inherited. A person must learn culture from other people in 

society. (4) Culture is adaptive. People use culture to flexibly and quickly adjust to changes 

in the world around them. 

2.1.1.1. Culture is acquired unconsciously 
 Hall (1959, p. 48) claims that ‘culture controls behaviour in deep and persisting ways, 

many of which are out of awareness and therefore beyond conscious control of the 

individual’.   

2.1.1.2. Culture is learned 

Hall (1976) states that people are not born with culture they have to learn. For 

instance, people must learn and understand a language and abide by the rules of a society. In 

many societies, all people must learn to produce and prepare food and to construct shelters. In 

other societies, people must learn a skill to earn money, which they use to provide 

themselves. In all human societies people learn culture from adults. Anthropologists call this 

process cultural transmission. People also continue to learn culture throughout their lifetimes. 

2.1.1.3. Culture is shared 

Hall (1959) points out that people living together in a society share culture; for 

example, most people living in the United States share the English language, dress in similar 

styles, eat many of the same foods, and celebrate the same holidays. All the people 

collectively create and maintain culture. Societies preserve culture for much longer than the 

life of any person. They preserve it in the form of knowledge, such as scientific discoveries, 

objects, such as works of art, traditions, such as the observance of holidays. 

2.1.1.4. Culture is Adaptive 

  Hall (1976) explains that culture helps human societies survive in changing natural 

environments. Through history, major developments on technology, medicine, and nutrition 

have allowed people to organize their life and survive. 

2.2. Language and Culture 

Language is the principal means whereby we conduct our social lives. When it is used 

in contexts of communication, it is bound up with culture in multiple and complex  

ways. Foreign language learning and teaching does not incorporate just the grammatical, 

linguistics and communicative competencies but it also includes cultural competence of the 

foreign language.  

Many researchers highlight the role of incorporating culture into the foreign language 

classroom. Valdes (1986), Dellit (2005) and House (2007) state that teaching any foreign 

language is impossible without teaching its culture. Creswell and Clark (2011) claim that 

language is an important element in human culture. The culture in which a person lives 

greatly influences the attitudes, values, ideas, and beliefs of the person; hence there is a need 

to understand every aspect of one’s culture for evaluative, preservative and global purpose. 

"Language is a system of signs that is seen as having itself a cultural value. Speakers use 

language to identify themselves and others, they view their language as a symbol of their 

social identity" (Kramsch, 1988, p. 3). 

Brooks (1964) states that… 

every societal group has a culture uniquely its own, just as it has a language 

that is completely individual and self-sufficient. Just as there are often many 
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dialects of a given language, so there are many subcultures of a given culture. 

So, language is the keystone in the structure of a culture. (p. 85 & 86) 

From the definitions cited above, it is clear that students must know how to 

understand the culture related to the language they learn. At any rate, foreign language 

learning is foreign culture learning. Learning language is more than knowing its forms, it also 

involves a greater understanding of the cultural values of a society. To sum up, language 

cannot be properly learned without familiarity with its cultural features. Language and culture 

are not separable. 

2.3. Cultural Competence   

Cultural competence is the ability react properly and effectively towards different 

issues in their society and to have their own attitudes It is the integration and transformation 

of knowledge about individuals and groups of people into specific standards, practices and 

attitudes used in appropriate cultural setting to increase the understanding of the others' target 

knowledge. 

To define cultural competence, students have to define its elements first, culture and 

competence. The term culture is used because it implies the integrated patterns of human 

behaviour that includes thoughts, communications, actions, customs, beliefs, values, 

institutions, art and literature of a group or community. The word competence is used because 

it implies having the capacity to function in a particular way: the capacity to function within 

the context of culturally integrated patterns of human behaviour defined by a group. 

Being culturally competent means learning new patterns of behaviour and effectively 

applying them in the appropriate settings through communication. Lavery (2001, p. 105) 

thinks that "cultural competence involves accepting that there are many different  

ways of living, thinking, worshipping and behaving". Kara (1992, p. 19) points to cultural 

competence as    

… the ability to understand and create correct utterances to describe the 

cultural and social situation in which they are suitable. It is the enlightened 

understanding of the foreign people and their culture achieved through the 

study of systematic description of the foreign culture and through the study of 

literature and arts.  

In other words, cultural competence means learning to understand a foreign culture 

which should help learners of another language to use words and expressions more skillfully 

and authentically to understand levels of language and situationally appropriate language and 

to act naturally with people of the other culture. 

2.4. Cultural Content 

It is well known that without the study of culture, teaching foreign language is 

inaccurate and incomplete for foreign language students. Language study seems senseless if 

they know nothing about the people who speak the target language or the country in which 

the target language is spoken. Acquiring a new language means a lot more than manipulation 

of syntax and lexicon. McKay (2003) believes that: 

The ultimate goal of cultural learning is not to convey information about a 

culture, not to promote the acquisition of culturally influenced ways of 

behaving, but rather to help learners see their culture in relation to others so as 

to promote cultural understanding.  

Linguists and anthropologists have long recognized that the forms and uses of a given 

language reflect the cultural values of the society in which the language is spoken. Linguistic 
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competence is not enough for learners of a language to be competent in that language. 

Language learners need to be aware of the culturally appropriate ways to deal with the 

different interactions and situations. They have to understand that language use must be 

associated with other culturally appropriate behaviour. Understanding the cultural context of 

day-to-day conversational convention such as greetings, farewells, forms of address, 

thanking, making requests, and giving or receiving compliments means more than just being 

able to produce grammatical sentences. It means knowing what is appropriate to say to whom 

and in what situations, and it means understanding the beliefs and values represented by the 

various forms and usages of a language. 

Culture influences language in two ways: linguistic and pedagogical. Linguistically, it  

affects the semantic, pragmatic, and discourse levels of the language. Pedagogically, it 

influences the choice of the language materials because cultural content of the language 

materials and the cultural basis of the teaching methodology affect the communicative 

approach for the learners. 

Hence, culture must be fully incorporated as a vital component of language learning. 

Foreign language teachers should identify key cultural items in every aspect of the language 

that they teach. Students can be successful in speaking a foreign language only if cultural 

issues are an inherent part of the curriculum.  

2.4.1. Cultural Materials    

The textbook in the foreign language program is considered a vital element. It has a 

major role in determining the teaching activities and the students' learning. For Kara (1992, p. 

147), "the contents of the textbook specify what the students will learn, the method or 

technique to be used and what items have to be emphasized". 

For effective learning, materials on popular hobbies, science, realia, music, poetry, 

geography, history, literature, etc., can all introduce cultural contexts for learners with the 

help of illustrations which create a favourable atmosphere for practice in reading and spelling 

by depicting realism and action. These contexts help learners for effective linguistic and 

communicative approach. in addition, comparisons and contrast between home culture and 

target culture must be included as a content in the textbook which gives learners the scope to 

see the difference between cultures and raise their cross-cultural awareness.  

Fortunately, there has been a number of English language textbooks prepared and 

published by the educational authorities for all the stages in Libyan schools starting from 

primary five. The content of these textbooks or materials presents a variety of English 

culture, social customs and traditions, modes of behaviour and general knowledge from 

different parts of the world. These textbooks are prepared by experts in English language, 

which give teachers confidence, satisfaction and not being worried about which material 

should be taught and concentrate on what should be taught. 

2.5. How Cultural Content Can Be Introduced; sources, techniques and activities  
There is a variety of sources, activities and techniques which various scholars suggested 

to introduce the cultural content in the foreign language textbook. Jordan (1997) provides a 

list of cultural information which includes newspapers, videos, talks and discussions, role-

plays and dramatization and cultural quizzes. Dai (2011) lists some possible sources of 

information which can be used as materials for teaching culture. These sources are: extracts 

from literary, internet, films and TV, encyclopedias, literature, background information, 

illustrations, newspapers, magazines, photographs, plays and songs, and multimedia software. 

Rivers (1981) lists techniques and activities of cultural content. Some of these techniques and 

activities are: 
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1. Describing and explaining the culture: textbooks have to introduce a great length 

about the geographical environment, the history of people, their literary and artistic 

and scientific achievements, the institutions of their everyday life. 

2. A cultural series: textbooks discuss the daily life of the other language community- 

their families, their living conditions, their schools, their relations with their friends, 

their leisure-time activities, the festivals they celebrate, the ceremonies they go 

through, dating and marriage customs. 

3. Dialogues, skits, and mini-dramas: students have the ability to experience the feel and 

react as a foreign language speaker. 

4. Experiencing the culture through language use: Through language use, students 

become conscious of correct discourse and behavior; formula of politeness and their 

relation to the temperament and social attitudes of the people; appropriateness of the 

response in specific situations. 

5. Role playing: Students are encouraged- after having learned and acted out dialogues 

from their early reading, to try to practice what they have learned freely in 

communication. 

6. Pictures: suitable pictures in authentic material help students to understand how 

speakers of the target language live.  

7. Reading about the culture: much of the cultural content in authentic materials comes 

from the different kinds of reading passages. 

The following list of techniques and activities which suggested and referred to by various 

scholars help to introduce the cultural content to the foreign language classroom. Some of 

these techniques are: 

1. Creating an authentic environment: Chastain (1988) and Stern (1992) explain that 

displays, posters, bulletin boards, maps and realia can create a visual and tangible 

presence of the target language. 

2. The cultural aside: Chastain (1988) and Stern (1992) define the cultural aside as an 

item of cultural information offer by the teacher when it arises in the text. 

3. The culture assimilation: it is a technique suggested by Chastain (1988), Stern (1992) 

and Seelye (1993). It is a brief of a critical incident of cross-cultural interaction that 

may be misinterpreted by students. 

4. The cultural capsule is referred to by Taylor and Sorensen (1961), Chastain (1988), 

Stern (1992) and Seelye (1993). It is a brief of the other culture followed by a 

discussion of the contrasts between the students’ and the target cultures. 

5. The drama is suggested by Stern (1992). This technique is commonly used in teaching 

culture and used to clarify cross-cultural misunderstanding. 

Therefore, all the given lists above of sources, techniques and activities and help to 

introduce the cultural content to the foreign language classroom and enables students to 

understand the target language’s culture and consequently can be engaged in the 

communication process successfully. 

2.6. Why Cultural Content Should Be Used  
Learning a language goes beyond the knowledge of grammatical rules, vocabulary 

items and pronunciation of these items. Successful language learning requires language users 

to know the culture of the foreign language they learn in order to understand how to use 

language efficiently. Cultural content in the classroom can foster learner motivation. Shanhan 

(1997) states that cultural content provides exposure to living language which a foreign 

language student lacks. Bedir (1992) conducted a study to define the relationship between 
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culture and language. His experimental group was trained through television, role-play, 

pictures, simulation games and a native speaker while the control group received their regular 

curriculum. The participants who were trained with cultural aspects were more successful 

than the others who were traditionally trained. Rashidi and Soureshjani (2011) carried out a 

study to investigate whether teaching the culturally-loaded texts to Persian EFL learners bear 

any influence on their performance on reading comprehension tests. They found that culture 

elements of target language can have a remarkable impact on the performance of language 

learners on reading comprehension. The study also showed that culture teaching has a great 

role in improving the motivation level of language learners.  

Thus, it is realized that teaching and learning foreign language cannot be completed 

without teaching culture through it. 

3. Conclusion 
To sum up, language and culture are interconnected and their relationship is essential 

to language learning. Teaching cultural content helps students achieve better understanding 

and increase their motivation in order to perform better in learning the foreign language. 

Learning through the culture of the foreign language help students to use words and 

expressions more skilfully and authentically, understand and deal with the different situations 

appropriately and be more familiar and accept the others’ cultures. Besides that, culture 

learning is interesting which enables students to experience pleasure while learning. Thus, 

cultural content is the key to effective teaching and learning a language. 
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ABSTRACT: In this study, we demonstrate that the conjugative pET28a plasmid 

influences biofilm formation by increasing the biomass of E. coli. The results showed 

that, when pET28a was inserted into E. coli, biofilm formation was significantly 

increased compared with the strains without plasmid. The findings revealed that the 

Congo red agar (CRA) aerobic culturing of 28°C and 37°C incubation was the same 

indicator of biofilm production. Nevertheless, other findings revealed that the E. coli 

MG1655, MG1655∆slyA were isolated from Congo red plates as a single colony and 

then regrooved again at 37°C and 28°C, MG1655 wild kind produced a red 

morphotype whereas MG1655∆slyA strain created a white morphotype. Collective 

finding recommended that the temperature has effect on biofilm formation owing to 

the expression of the E. coli slyA gene is temperature-regulated. Moreover, these 

finding indicate that MG1655 strains and strains have plasmids (pET28a) have ability 

to enhanced sedimentation level when comparing with ∆slyA strains. Finally, this 

study indicates that conversion of MG1655 with pET28a vector within the existence or 

nonexistence of slyA transcriptional activator gene did not influence cell aggregation. 

INTRODUCTION 

Bacteria form biofilms by adhering to biotic or abiotic surfaces. This phenomenon 

causes several problems, including a reduction in the transport of mass and heat, an 

increase in resistance to antibiotics, and a shortening of the lifetimes of modules in bio 

industrial fermenters. slyA is shown to control gene expression via competition with 

H-NS. Although slyA antagonises H-NS inhibition of most of the genes it regulates in 

both E. coli and Salmonella species, altering the structure of the H-NS protein enables 

expression of the K5 capsule gene cluster in E. coli. Since SlyA’s antagonism of the 

repressive effect of H-NS on the expression of fimB has been demonstrated, slyA can 

be described as a novel activator of type 1 fimbriae production in E. coli. Moreover, 

Mcvicker et al.,(2011) stated that slyA is shown to bind to two operator sites (OSA1 

and OSA2), situated between 194 and 167 base pairs upstream of the fimB 

transcriptional start site (fig.8). fimB expression is derepressed in an hns(H-NS gene ) 

mutant and diminished by a slyA mutation in the presence of H-NS only. 
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  METHODS 

 Bacterial Strains 

E. coli MG1655 wild type (WT), mutant strains (ΔslyA), MG1655:pET28a and 

MG1655:pET28a: slyA have been used in this study and were kindly provided by Mel 

Lacey (Sheffield Hallam University). The mutants were E. coli K-12 MG1655 slyA 

mutant (Δ slyA). 

Biofilm assay. Biofilm assays were performed using 96-well plates essentially as 

described  by Tagliabue et al. [27] using M9 minimal medium with 20% (w/v) glucose 

and 50 µg ml kanamycin. Wells containing 200 μl of medium were inoculated (1  :10) 

from an overnight culture of E. coli K-12 MG1655 pET28a or E. coli K-12 MG1655 

pGS2468 and then incubated for 16 h under aerobic conditions at 37°C. Growth of 

cultures was monitored by measuring OD600. The planktonic cells were removed and 

the remaining biofilm was stained for 5 min with 200 μl 1 % (w/v) crystal violet 

solution. Excess stain was removed by three washes with deionized water before the 

plate was air-dried. To quantify the extent of staining, 200 μl ethanol : acetone (4 : 1) 

was added to each well, and after incubating for 20 min the amount of biofilm was 

estimated by measuring A600. Adhesion units were calculated by dividing the A600 

values for crystal violet-stained adhered cells by the OD600 values  for the 

corresponding planktonic cells. 

Congo red 

To detect the production or formation of curli/cellulose, L-broth agar combined 

0.004% Congo red was utilised. Next, the relevant strains were streaked onto the 

plates and left at the desirable conditions to incubate overnight. Color differences 

amongst the stains were assessed by sight (Spierset al., 2003). 

 Sedimentation assay 

The sedimentation tests were done using certain strains which had been developed 

under anaerobic conditions, in L-broth at either 37ºC or 25ºC for 16 hours within a 16 

ml centrifuge tube. The formed cultures were then left for a whole 24 hours at room 

temperature, whilst the level of sedimentation was then assessed by sight. 

 Yeast aggregation assay 

To complete the yeast cell aggregation tests, the E. coli strains underwent tests to test 

their effectiveness at aggregating yeast cells. The test was done using readily available 

baker’s yeast (Saccharomyces cerevisiae) and was suspended in phosphate-buffered 

saline (PBS; 5 mg [dry weight]/ml). PBS was used to wash E. coli strains, which were 

then re-suspended so that they reached an optical density of 530nm (OD530) of 0.4, 

before being mixed with the yeast cell suspension in PBS, either with or without 1% 

D-mannose. Through visual monitoring, the aggregation was recorded, with the titer 

being the last dilution to achieve a positive aggregation reaction. 
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 Growth curve 

 The inoculation of 20 mL of L- broth medium in a 50-mL flask, featuring a single 

colony of E. coli is done before the time point collection. This is then incubated 

overnight at temperatures of 37°C and 28⁰C with shaking. A stationary phase 

population of 10
9
 CFU/m is observed in E. coli. . Following the incubation period, the 

inoculate 200μL of the overnight culture is poured into 20mL of (LB) into a 50 mL 

flask and is thoroughly combined. The remainder should be incubated at 37°C with 

shaking, before setting and calibrating the spectrophotometer. This is achieved by 

setting the wavelength dial (at the top of the instrument) to 600nm. Blank the 

spectrophotometer. This can be done by inserting a cuvette holding the medium (also 

known as a ‘blank’) into the holder. The blank should then be taken from the 

instrument. Organisms are re-suspended by swirling the culture flask and should be 

followed by carefully pouring out 1ml of the E. coli culture. The culture’s 

transmittance and optical density (OD) should then be recorded by %. 

Results and Discussion 

Growth curve 

The fitness of the E.coli strains was assessed by determining the growth rates 

of the strains in a nutrient LB medium as well as in two temperatures as this parameter 

also could contribute to environmental adaptability. Growth curve was performed to 

check the differences in the growth rate of E.coli MG1655 wild type, E. coli 

MG1655∆slyA, E. coli MG1655: pET28a and E.coli MG1655: pET28a:slyA. All 

strains showed similar growth curves in LB medium (Fig. 10, 11). Furthermore, the 

growth curves were also similar when the bacteria were cultivated in LB medium at 

different temperatures including 28°C and 37°C. In addition, It was found that E. coli 

with ∆slyA gene can grow at the same rate as WT does in planktonic cells at 37°c 

while at 28°c the growth rate was slightly different which is that growth of E. coli with 

∆slyA gene was differently at stationary phase. Moreover, all four strains exhibited 

faster growth in rich media, as stationary phase was reached after 8 h for all strains in 

LB at both temperatures. Corbett et al., (2007) showed that expressed level of E. coli 

slyAgene which is temperature-regulated,was higher at 37 °C than at 20 °C and this 

mean that the regulation of this gene is independent of H-NS. Navasa et al., (2011) 

observed that the expression levels of transcriptional thermoregulatory genes which 

including rfaH, hns, slyA and dsrA was a higher at 37°C than at 19°C in  E. coli K92. 

 

biofilm formation assay 

Since slyA protein triggers fimB transcription that serves to contribute growing 

in expression of category 1 fimbriae that significant element in biofilm creation. To 

investigate the relationship betweenslyA DNA binding transcriptional activator gene 

and E. coli fimbriae and related with biofilm formation, for strains including  E. coli 
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MG1655 wild type, E. coli MG1655∆slyA, E. coli MG1655: pET28a and E. coli 

MG1655: pET28a: slyA were compered by using different assays as described in the 

experimental section. The capacity of MG1655 and its removal mutants to perform 

biofilm creation was evaluated by contrasting the biomasses of surface-bound and 

planktonic cells, as approximated by determining the optical thickness at 600 nm. The 

difficulty of ordinary OD readers is that they determine the OD simply at one spot 

within the centre of the well. Therefore, if the density of the biofilm at that position 

considerably varies from the other part of the well, the dimension will not be precise.  

Nevertheless, harmonized resolubilization of the dye attached to the bacterial cells 

within the biofilm cover obtained through the suggested protocol facilitates indirect 

but accurate dimension of the biofilm creation. As demonstrated within figure 12, E. 

coli MG1655∆slyA strain at 37°C demonstrated reduced biofilm creation when 

contrasted with WT strain whereas at 28°c; ∆ SlyAstrain revealed additional lessened 

biofilm creation when contrasted with WT strain. Additionally, E.coli 

MG1655:pET28a and MG1655:pET28a:slyAshowed extra biofilm mass when 

contrasted with WT strain and ∆ slyA strain respectively. slyA and H-NS (histone-like 

nucleoid structuring protein) are involved in regulating the transcription of the E. coli 

K5 capsular polysaccharide gene cluster and thatslyA expression is autoregulated, 

independent of H-NS but dependent on temperature.slyA is shown to control gene 

expression via competition with H-NS. Although slyA antagonises H-NS inhibition of 

most of the genes it regulates in both E. coli and Salmonella species, altering the 

structure of the H-NS protein enables expression of the K5 capsule gene cluster in E. 

coli (Corbett et al., 2007). As a result of the E. coli K-12 strains capable to transport 

conjugative plasmids. These plasmids support biofilm creation by supporting cell 

aggregation (Van Houdt, and Michiels, 2005). In addition, the plasmid pET28a that 

transferred the curli- and style 1 fimbriae-related gene was constructed. When pET28a 

was transformed into MG1655, the capability of biofilm formation augmented within 

MG1655 strain. Ghigo (2001) noticed that in an E. coli strain bearing a conjugative 

plasmid, known as a strong adhesion factor the presence of flagellum was dispensable 

for biofilm formation.  Moreover, MG1655:pET28a:slyA at 37°C revealed reduced 

biofilm formation when compared with E.coli MG1655:pET28a whereas at 28°C the 

extent of biofilm formation of pET28a: slyA mutant strain was in excess of 

MG1655:pET28a strain.  

 Congo red assay 

Congo red dye agar experiment was foremost applied by Surgalla and Beasly 

(1969) for segregation of non-virulent and virulent Pasteurella (now Yersinia) pestis. 

Consequently, it was applied as phenotypic indicator of colisepticaemic (invasive) and 

non-coliseptecaemicE. coli within poultry by Berkhoff and Vinal (1986). CR has been 

employed widely in microbiological researches to score the creation of microbial 

amyloids together with polysaccharides and other extracellular structures and has been 

applied as a selective medium to differentiate curli-producing microbes from non-
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curliated microbes when CR-binding is established to be curli-dependent. The CRA 

technique is quick, reproducible, and offers a benefit: the colonies stay feasible within 

the medium for additional study. As a result, the process was selected in an effort to 

enhance its capability to recognize biofilm creation within E. coli strains through 

creating alterations in the formula and regulating diverse physical parameters. The 

technique is simple to perform and the findings are normally founded on the colony 

colour generated that scopes from white for non-biofilm–generating strains to red for 

biofilm-generating strains. Originally, the strains were cultured in streaks onto the 

CRA plates to envision the entity colonies, but this streaking can as well obscure the 

categorization because of disparities between the colonies colours seen alongside the 

streaks.  

During the present research, of four strains which are E. coli MG1655 wild 

type, E. coli MG1655∆slyA,E. coli MG1655: pET28a and E. coli MG1655: pET28a: 

slyA were cultured at  different parameters including two incubation temperature 

which were  evaluated.Surprisingly, the findings revealed that the CRA aerobic 

culturing of 28°C and 37°C incubation was the same indicator of biofilm production as 

shown in (fig.14 A, B, C, D). Nevertheless, other findings revealed that the E. coli 

MG1655, MG1655∆slyA were isolated from Congo red plates as a single colony and 

then regrooved again at 37°C and 28°C as shown in figure 14(E and F), MG1655 wild 

kind produced a red morphotype whereas MG1655∆slyA strain  created a white 

morphotype.Da Re and Ghigo (2006) showed that in E. coli, Congo red binds to both 

celluloseand curli and have found that the curli-deficient strains of E. coli which 

arecsgB, csgBompA and csgD mutants had white colonies. This suggests that slyA 

activator protein have role in curliformation that enhances the biofilm formation. 

The MG1655 laboratory strain of E. coli is adept in curli formation, as 

established through its red phenotype on agar medium complemented with Congo red 

stain (CR medium); the red phenotype of MG1655 on CR medium is completely 

eliminated through inactivation of theslyA gene, encoding the main subunit of curli. E. 

coli bring together extracellular adhesive amyloid fibres termed curli that mediate cell-

surface and cell-cell interfaces and acts like an structural and adhesive scaffold to 

enhance biofilm assemblage and other sets behaviour (Barnhart, and Chapman, 2006). 

Amyloid fibres act to promote adhesion and biofilm creation in E. coli (Olsén, Jonsson, 

and Normark, 1989). Curli and other amyloid fibrils have significant functions in 

improving the viscoelastic attributes of biofilms. This feature has been recognized in 

rheological researches of natively created curli-containing pellicle (biofilm created at 

the air-liquid edge) (Wu, Lim, Fuller, and Cegelski, 2012) and in researches of in vitro 

created biofilm-like materials (Lembré, Di martino, and Vendrely, 2014).  

 Sedimentation assay 

Given that the several protein triggers curli and cellulose creation, which are 

aspects that are engaged in biofilm creation and during cell-cell interface, the 

likelihood that is the slyA transcriptional stimulator gene might as well play a function 
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in these procedures were experimented. Cell-cell interaction was established by a cell 

collective sedimentation experiment. The collective findings showing that the quantity 

of sedimentation was different between two temperature 28°C and 37°C which was 

more at 28°C As shown in Fig.13 (C and D), these finding recommended that the 

temperature has consequence on biofilm formation owing to the expression of the E. 

colislyA gene is temperature-regulated, positively autoregulated, and independent of 

H-NS (Corbett, 2007) Moreover, Gally (1993) and Sohanoal (2004) stated that there 

are many different environmental cues including temperature, availability of certain 

amino acid nutrients (alanine, leucine, isoleucine and valine), N-acetylneuraminic acid 

(Neu5Ac) and N-acetylglucosamine (GlcNAc) that can influence the activation of the 

site-specific recombinases, fimB that is regulated by slyA transcriptional activator 

gene , which control the expression of type 1 fimbriae via the inversion of a DNA 

“switch. In additionally, as shown in fig. 13 A the rate of sedimentation is lesser in 

E.coli MG1655. B shows E.coli MG1655:pET28a gave the sedimentation levels was 

lesser when comparing with E.coli MG1655:pET28a: slyAwhile at 28°C the rate of 

sedimentation is higher in E.coli MG1655 as shown in fig. 13 C. D shows E.coli 

MG1655:pET28a gave the sedimentation rates were higher when comparing with 

E.coli MG1655:pET28a:slyA. These finding indicate that MG1655 strains and strains 

have plasmids (pET28a) have ability to enhanced sedimentation level when comparing 

with ∆slyA strains asindicated in previous study which is the presence of plasmids in E. 

coli strains is influential factor  in biofilm formation (Roderet al., 2013).   

 Yeast aggregation assay 

The consequence of slyA transcriptional activator gene on E.coli biofilm 

formation was experimented by means of yeast aggregation test that was performed 

through the E.coli MG1655 strains including E. coli MG1655, E. coli MG1655∆slyA: 

pET28a and E.coli MG1655: pET28a: slyA. Cell aggregates that were clearly 

detectable in our aggregation assay as shown in Fig. 15. Biofilm formation is 

enhanced in E. coli K-12 strains transferring conjugative plasmids. These plasmids 

support biofilm creation through enhancing cell aggregation (Gonzáles Barrios et al., 

2005; Reisner et al., 2003; Van Houdt and Michiels, 2005). However, Conversion of 

MG1655 with pET28a vector within the existence or nonexistence of 

slyAtranscriptional activator gene did not influence cell aggregation. This suggests 

thatslyA transcriptional activator gene may does not have role in fimbriae creation. In 

contrast, Duncan et al., (2005) indicated that there are major subunit and at least three 

minor subunits which are composition of E. coli type 1 fimbriae and the minor subunit 

which is FimH is responsible for the sugar specificity of type 1 fimbriae. 

Figure legends 

FIG. 1. Growth curves for E. coli with LB medium at 37°C. Comparison between E. 

coli MG1655 wild type, E. coli MG1655∆slyA, E. coli MG1655: pET28a and E. coli 

MG1655: pET28a: slyA. Bacterial strains were grown for 24 h, and the optical 
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densities at 600 nm were recorded hourly. The data used is an average of three 

replicates of each strain. 

In this graph, E. coli MG1655: pET28a: slyA shows the best growth characteristics 

with a maximal optical density OD600 = 0.72. E. coli MG1655: pET28a shows a 

slightly lower growth due to the higher replication stress. E. coli MG1655 showing 

10% decreased maximal cell density and E. coli MG1655∆ slyAshows a further 

decreased growth which was 11 % reduced in comparison to E. coli MG1655: 

pET28a: slyA. 

 

FIG. 2. : Growth curves for E. coli with LB medium at 28°C. Comparison between E. 

coli MG1655 wild type, E. coli MG1655∆slyA, E.coli MG1655: pET28a and E. coli 

MG1655: pET28a: slyA. Bacterial strains were grown for 20 h, and the optical 

densities at 600 nm were recorded hourly. The data used is an average of three 

replicates of each strain. 

In this graph E. coli MG1655 shows the best growth characteristics with a maximal 

optical density      = 0.49. E. coli MG1655∆slyA shows lowest growth due to the 

higher replication stress. E. coli MG1655: pET28a showing 11% decreased maximal 

cell density and E. coli MG1655: pET28a: slyA shows a further slightly decreased 

growth which was 10 % reduced in comparison to E. coli MG1655. 

FIG. 3. Biofilm formation of E. coli MG1655, MG1655∆slyA, E. coli 

MG1655:pET28a and E. coli MG1655:pET28a: slyA were estimated using biofilm 

assay at 37°C and 28°C.A shows biofilm formation for E. coli with LB medium at 

37°C.Comparison between E. coli MG1655 wild type, E. coli MG1655∆slyA. In this 

graph, the level of biofilm formation of ∆slyA mutant strain was slightly less than 

MG1655 wild type. The statistical analysis has not shown any significant results 

between E. coli MG1655 wild type, E. coli MG1655∆slyA at 37°C. B shows biofilm 

formation for E. coli with LB medium at 28°C. Comparison between E. coli MG1655 

wild type, E.coli MG1655∆slyA. In this graph, the level of biofilm formation of ∆slyA 

mutant strain was less than MG1655 wild type. The statistical analysis has shown high 

significant results between E. coli MG1655 wild type, E. coli MG1655∆slyA at 28°C. 

C shows biofilm formation for E. coli with LB medium at 37°C. Comparison between 

E. coli MG1655:pET28a, E.coli MG1655:pET28a: slyA. In this graph, the level of 

biofilm formation of pET28a: slyA mutant strain was less than MG1655:pET28a 

strain. The statistical analysis has shown more high significant results between E. coli 

MG1655:pET28a, E.coli MG1655:pET28a:slyAat 37°C. D shows biofilm formation 

for E. coli with LB medium at 28°C. Comparison between E. coli MG1655:pET28a, 

E. coli MG1655:pET28a: slyA. In this graph the level of biofilm formation of pET28a: 

slyA mutant strain was more than MG1655:pET28a strain. The statistical analysis has 
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shown also more high significant results between E. coli MG1655:pET28a, E.coli 

MG1655:pET28a: slyA at 28°C. 

FIG. 4. sedimentation level was determined for all strains including E. coli MG1655 

and MG1655∆slyA, MG1655:pET28a and MG1655:pET28a: slyAat 37°C and 28°C.In 

this image, A shows the rate of sedimentation is lower in E.coli MG1655. B shows 

E.coli MG1655:pET28a gave the sedimentation levels were lower when comparing 

with E.coli MG1655:pET28a:slyA, C shows the rate of sedimentation is higher in 

E.coli MG1655. D shows E.coli MG1655:pET28a gave the sedimentation rate was 

higher when comparing with E.coli MG1655:pET28a: slyA.C and D were incubated at 

28°C. 

FIG. 5. Comparing colony colour of E. coli strains including MG1655 wild type, 

E.coli MG1655∆slyA, E. coli MG1655: pET28a and E.coli MG1655: pET28a: 

slyAwhich are grooved onto Congo red agar .Two plates were grown at 37°C for 24h. 

A show the growth characteristics of E.coli MG1655 wild type and MG1655 ∆ 

slyAstrains which is no deference between them. B represents the growth 

characteristics of MG1655:pET28a and MG1655:pET28a: slyA that present no 

deference as well. Two plates were grown at 28°C for 24h.C shows the growth 

characteristics of MG1655 wild type and ∆ slyA strains which are no deference 

between them. D represents the growth characteristics of MG1655:pET28a and 

MG1655:pET28a: slyA that present no deference as well. Two plates were isolated 

from Congo red plates as a single colony then re cultured again at 37°C and 28°C 

respectively for 24h. In this image E and F show two distinctly different morphotype 

which were observed in the colonies formed by the two E. coli strains, MG1655 wild 

type produced a red morphotype while MG1655∆slyA strain produced a white 

morphotype (Fig.14 E and F). 

FIG. 6. yeast aggregation was determined using yeast aggregation assay for all strains 

including E. coli MG1655 wild type, E. coli MG1655∆slyA, E. coli MG1655: pET28a 

and E. coli MG1655: pET28a:slyA. (A and B were incubated at 37°C while I and J 

were incubated  at 28°C, all these cuvettes contained 500µl yeast and 500µl  E.coli. C 

and D were incubated at 37°C while K and L were incubated at 28°C; all these 

cuvettes contained 500µl yeast, 250µl E.coli and 250PBS. E and F were incubated at 

37°C, M and N were incubated at 28°C, and all these cuvettes contained 500µl yeast, 

100µl E.coli and 400 PBS. G and H were incubated at 37°C while O and P were 

incubated at 28°C; all these cuvettes contained 500µl yeast, 50µl E.coli and 450 PBS. 
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FIGURE 3 

 

FIGURE 4 
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FIGURE 5 

 

FIGURE 6 
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Abstract: The main aim of this study is to determine the organic geochemistry of the two 

crude oils samples recovered from Zalla Trough oilfields to assess oil characterization, 

Maturation and source depositional environments. The organic geochemical analyses were 

determined by gas chromatography and gas chromatography/mass spectrometry . n-alkanes 

distribution,  Pristane/phytane, isoprenoids/n-alkanes, CPI, homohopanes abudance, 

diasteranes, Ster/hop, C29 20S/20S+20R and C29/C30 hopane were evaluated and 

determined. The results suggest that all of the oils are belonged to source rocks rich in 

marine organic matter deposited under suboxic saline and siliciclastic  conditions and are 

characterized by high level of maturation and sourced mainly from organic matters of 

marine origin. 

  

1- Introduction    

 

 Crude oil is a complex mixture of a large number of chemical compounds, 

commonly dominated by hydrocarbons that can be connected to their original organisms 

during deposition of the rocks (Tissot and Welte, 1984; Faraj et al., 2017; Albaghdady et 

al., 2018). 

 The molecular fossil or biological marker patterns of crude oils are commonly used for 

oil/oil and oil/source rock correlations and to assess such source rock attributes as 

lithology, depositional environment, kerogen type, maturity and to distinction of ancient 

marine and non marine petroleum source rocks (El Nady et al., 2017).  

The Zallah Trough is one of the most complex areas of the Sirt Basin, containing a number 

of elements which differ markedly in structural style. The main petroleum system in the 

Zallah Trough is the Sirt Shale source rock and reservoirs in the Palaeocene and Eocene 

(Hallett, 2002).  The Zallah Trough has an area of about 10,000 km
2
, and is about 200 km 

from north to south (Hallett, 2016).  Total oil in the whole Zallah Trough are characterized 
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by generally low content of sulphur (≤ 0.6 % and often < 0.3 %, wt %), and API gravity in 

the 22 – 51.4 º range (Hallett, 2002., Burwood, et al. 2000).   

 

 In this study, some of crude oils samples from Zallah Trough oil fields are investigated to 

identify the thermal maturity, organic type and depositional environment of source rocks. 

2- Regional settings  

 

The Zallah Trough is an irregular faulted graben which connects northwards to the Dur al 

Abd Trough and southwards to the Kotlah Graben and Abu Tumayam Trough (Hallett, 

2016).   The Zallah Trough is located between the Waddan Uplift in the west and the Az 

Zahrah-Al Hufrah platform on the east (Fig 1). The Zallah Trough is one of the most 

complex areas of the Sirt Basin, containing a number of elements which differ markedly in 

structural style. The main petroleum system in the Zallah Trough is the Sirt Shale source 

rock and reservoirs in the Palaeocene and Eocene (Hallett, 2002).  It is separated from the 

Abu Tumayam Trough by the Hulayq Spur which projects into the Trough from the south, 

and the Barrut Spur which projects from the north (Hallett, 2016).The Trough is floored 

with metamorphic basement and Cambro-Ordovician quartzites  The Triassic and Jurassic 

sediments are deposited more in the northeastern part of the basin, while the Lower 

Cretaceous sediments are located more in the southeastern part of the basin. The Upper 

Cretaceous marine sequence is the largest sequence in the basin, ranging in age from 

Cenomanian to Maastrichtian with the thickest sediments found in the Troughs 

(Albaghdady et al., 2018). 

 
 

     Fig 1.  Map shows location and the structural elements of the Sirt Basin (Hallet et al, 

2016) 

 



 

ويــتربــلة الــمج  

Journal of Educational 

ISSN: 2011- 421X  

Arcif Q3 

5.1معامل التأثير العربي   

91العدد   

                                

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

3- Samples and analytical methods 

 

Methods two of crude oil samples used in this study were collected from Zalla Trough 

Basin. Fig 3 shows the location of the oil fields in the Zalla Trough for  these samples. 

 

 
 

Fig 3. Map shows the location the oil fields in the Zalla Trough B asin included in this 

study (Albaghdady et al., 2018). 

 

Two oil samples were isolated from malthene fraction of crude oils using column 

chromatography. A chromatographic colum packed with alumina and silica adsorbents was 

used. Saturated hydrocarbons were eluted with petroleum ether, aromatic hydrocarbons 

with mixture of petroleum ether and benzene (2:1, v:v) and the NSO fractions (polar 

fraction) was determined from the difference to 100% (Stojanovic et al., 2007; Faraj et al., 

2016). 

GC analysis for alkane and isoprenoid alkane fractions was used gas chromatograph 

Agilent 6890N with flame ionization detector (FID) and Phenomenex ZB-5 capillary 

column (30 m x 0.25 mm, film thickness 0.10 microns). The column was heated at a rate of 

30 ° C / min in the temperature range of from 70 to 100 ° C, and then at a rate of 4 ° C / 

min in the temperature range of 100 to 308 ° C. Final temperature of 308 ° C was 

maintained for 8 min. 
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GC-MS analysis for terpane and sterane fractions was used gas chromatograph an agilent 

7890N gas chromatograph fitted with a HP5-MS capillary column (30 m x 0.25 mm, 0.25 

μm film; temperature range: 80 ºC for 0 min; then 2 ºC min
-1

 to 300 ºC and held for 20 

min) with helium as the carrier gas (flow rate 1 cm
3
 min-1) was used. The GC was coupled 

to a Hewlett-Packard 5972 MSD operated at 70 eV in the 45–550 scan range 

    

4-  Results and discussion 

 

4.1.  Normal- alkanes 

The distribution of n-alkanes in crude oils can be used to indicate the organic matter source 

(El Nady et al., 2017; Peters et al., 2005). Fig 3 shows the fingerprints of gas 

chromatography on saturate fraction of Zalla Trough oil shows a normal alkane 

distribution range from C12 to C42 maximizing at C17 and C18, which is indicating that the 

oil samples have marine algal origin. These figures show that the oils appear to be mature, 

based on the abundance of n-alkanes 

In the range n-C15 to n-C25, with low concentration of heavy normal alkanes. The increase 

in the n-C15 to n-C20, suggests marine organic matters with a biomass contribution to the 

from algae and plankton (El Nady et al., 2017; Peters et al., 1993).                             

 
Fig 3. Gas chromatograms of saturated hydrocarbons fraction, m/z 71 of the Zalla Trough 

oilfields. 
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4.2. Pristane/phytane 

  

 The Pristane/phytane is widely used as a redox indicator of the depositional 

environment. Pristane/phytane ratios for two oil samples are similar ≈ 1.5 (Table 1) 

indicating intermediate (suboxic) conditions during deposition of precursor organic 

material. CPI (carbon preference index) values for these samples are close to 1 (Table 1), 

which indicates that the oils fall in the field of more reducing zone of thermal maturation 

level and also these results indicate significant proportion of algal biomass in precursor 

material of the source rocks.  

                                                             

Table 1: n-alkanes and isoprenoids parameters 

 
 

CPI 

 

n-

Alkane 

range 

 

n-

Alkane 

max 

 

Pr/Phyt 

 

 

Pr/ n-

C17 

 

Pr/ n-

C17 

N-1 1.07 C13- C42 n-C17 1.92 0.49 0.25 

N-2 1.05 C12- C42 n-C18 1.79 0.60  0.41 

 

                                                                   

4.3. Isoprenoids/n-alkanes 

 

Isoprenoids to n-alkanes are widely used since they provide information on maturation and 

biodegradation as well as source (Hunt et al., 1996). For oil samples the Pr/n-C17 and 

Phyt/n-C18 values is < 1, which can be suggested marine organic matters source (mainly 

algae) deposited under reducing environment.  

  

4.4. Steranes 

 

 The relative abundance of C27, C28 and C29 steranes have been found to be a good indicator 

for organic matter type. The distribution of steranes is best studied on GC/MS by 

monitoring 

the ion m/z = 217. The resulting mass chromatograms for samples are shown in Fig 4. All 

of the studied samples show a high abundance of C27 steranes, C28 steranes and C29 

steranes that are believed to be derived from marine organic matter phytoplankton and 

algae with terrestrial inputs. C30 steranes are present in low concentration in these samples 

(Figure 8), which can be confirmed marine depositional environment of the Zalla oils 

(Holba et al., 2003). The amount of C27 diasteranes, C27 dia/ dia + ster and concentration of 

20S and 20R isomers are important to detect the maturity level of crude oils (El Nady et 

al., 2017). The maturity level of oils increase with the increase of these parameters (high 
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concentration of C27 diasteranes, C27 dia/ dia + ster, and C29 20S/20S+20R> 0.1) (El Nady 

et al., 2017; Andrew et al., 2001). It is obvious that the studied oils have slightly high 

concentration of C27 diasteranes (Fig 4) with C27 dia/ dia + ster range from 0.58 and 0.60, 

C29 20S/20S+20R from 0.44 and 0.49 (Table 2). These data reveal that the studied oils are 

characterized by high maturity level. 

 

 

 
Fig  4. Gas chromatograms–mass spectrometry of steranes , m/z 217 of  the Zalla Trough 

oilfields (a - 14α(H),17α(H),20(S) - steranes; b - 14β(H),17β(H),20(R)-steranes; c - 

14β(H),17β(H),20(S)-steranes; d - 14α(H),17α(H),20(R)-steranes). 

 

Table 2: steranes, diasteranes and terpanes parameters 

 
20S/ 

(20S+20R) 
 

 

ββ/ 

(βββ+

αα) 

 

 

Dia/2

7R 

 

 

%27

R 

 

 

%28

R 

 

 

%29

R 

 

C27 

dia/ 

dia + 

ster 

 

Ster/ho

p 

 

C29H/C30

H 

N-1 0.44 0.59 1.74 30.38 37.95 31.68 0.60 0.72 0.61 

N-2 0.49 0.53 1.61 32.3 35.1 31.0 0.58 0.91 0.65 

 

20S/(20S+20R) = C29 ααα-sterane 20S/C29 ααα-sterane 20S + 20R; ββ/(ββ+αα) = C29 

αββ-sterane 20S+20R/C29 ααα + αββ-sterane 20S + 20R; 27Dia/27R = C27 βα-diasterane 

20S/C27 αα-sterane 20R; %27R = percentage of C27 αα 20R to sum C27, C28, C29 αα 

20R steranes; %28R = percentage of C28 αα 20R to sum C27, C28, C29 αα 20R steranes; 

%29R = percentage of C29 αα20Rto sum C27, C28, C29 αα 20R steranes; C27 dia/ dia + 
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ster  = C27 diasteranes S +R/ (C27 diasteranes+ R) + C29 steranes S +R) ; Ster/hop = 

Steranes/17a (H)-hopanes; C29H/C30H = C29/C30 hopane.  

  

4.5. Terpanes 

 

Mass fragmentogram at m/z= 191 was used to detect the presence of tricyclic, tetracyclics, 

hopanes in the saturate hydrocarbon fraction of the studied oils (Fig 5). All crude oil 

samples have similar terpane distributions and show a high number of hopanes than 

tricyclic terpanes which may indicate that they have similar organic matter type. In high 

mature oils, the tricyclic terpanes is dominated more than in low mature oils. Our study 

reveals that the concentration the most of tricyclic terpanes in the studied oil samples (Fig 

5) is relatively high which may support the idea that the oils are more mature (Walples et 

al 1991; Van Graas et al., 1990; El Nady et al., 2017). Table 3 shows the terpane 

parameters which used in this study. Low C35 homohopanes is an indicator of highly 

reducing marine conditions during deposition, whereas high C35 homohopane  

concentrations  are generally observed in oxidizing conditions during deposition (El Nady 

et al., 2017; Peters et al., 1993). The studied crude oils have low concentrations of C31-C35 

homohopanes (20S and 20R) (Fig 5) which is more significant to hypersaline marine oils. 

High contribution from marine material to the source rocks was additionally supported by 

the relatively high abundance of the tricyclic terpanes (Figure 4) (Faraj et al., 2016).  In the 

studied samples, C29 and C30 17α (H)-hopanes is the two most abundance terpanes and the 

C29/C30 hopane ratios between 0.59 and 0.61 may indicate the clay-bearing character of the 

source rocks (Albaghdady et al., 2018).  Steranes/hopane ratio is relatively high in marine 

organic matter. In contrast, low steranes and sterane/hopane ratios are more indicative of 

terrigenous and (Peters et al., 2005). Steranes/ hopanes ratio of the studied crude oils is 

relatively high range between 0.72 and 0.91 (Table 1). This indicates that the studied crude 

oils are generated from marine organic matter source with few terrestrial inputs. These 

results show an agreement with the results of pr/n-C17 and ph/n-C18 ratios (El Nady et al., 

2017; Peters et al., 2005). C29/C30 hopane ratios are generally high (>1) in oils generated 

from organic rich carbonates and evaporates (Walples et al 1991). The studied oil samples 

have high C29/C30 hopane ratios that source rocks range from 0.61 to 0.65 (Table 1).These 

ratios illustrate that the oil samples are clastic nature of the respective (Moldowan et al., 

1985; Faraj et al., 2016).       
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Fig 5. Gas chromatograms–mass spectrometry of  terpanes, m/z 191 of  the Zalla Trough 

oilfields (Ts - 18α(H),22,29,30-trisnorneohopane; Tm - 17α(H),22,29,30-trisnorhopane; 

C29Ts - C2918α(H),30-norneohopane; C30dia - C3017α(H)-diahopane; C29H - 

C2917α(H),21β(H)-hopane; C30H - C3017α(H),21β(H)-hopane; G- Gammacerane ). 

 

 

5- Conclusions 

 

The organic geochemical characteristics and parameters of the crude oils recovered from 

Zalla Trough oil fields to assess and estimate maturation and source depositional 

environments. The depositional environment and type of organic matter of crude oil 

samples show generally marine characteristics. Pristane/phytane ratios for two crude oil 

samples suggest an intermediate (suboxic) conditions during deposition of precursor 

organic material. The high abundance of low molecular weight n-alkanes of crude oils 

supports a high contribution of marine organic matter. CPI  values suggest that the studied  

crude oils fall in the field of more reducing zone of thermal maturation level and also these 

results indicate significant proportion of algal biomass in precursor material of the source 

rocks. pristane/phytane ratios are also influenced by the precursor organic matter type, 

maturity and salinity. Pr/n-C17 and Phyt/n-C18 values can be suggested marine organic 

matters source (mainly algae) deposited under reducing environment. High contribution 

from marine material to the source rocks was additionally supported by the relatively high 

abundance of the tricyclic terpanes.  These oils have relatively high concentration of C27 

diasteranes with high raios of C27 dia/ dia + ster and C29 20S/20S+20R . These data reveal 

that the studied oils are characterized by high maturity level. The studied oil samples have 

high C29/C30 hopane ratios that source rocks range from 0.61 to 0.65. These ratios illustrate 

that the oil samples are clastic nature of the respective. Steranes/ hopanes ratio of these 

samples is relatively high range between 0.72 and 0.91. This indicates that the crude oils 

samples are generated from marine organic matter source with few terrestrial inputs. The 

studied crude oils have low concentrations of C31-C35 homohopanes (20S and 20R) which 

is more significant to hypersaline marine oils.  
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Abstract 

RAPD-Polymerase chain reaction technique was used to analyze genetic variety for 

nine isolates of Escherichia coli, causing Urinary Tract Infection in pregnant women. Fifty-

three urine samples were collected from inpatients and identified fourteen isolates of E. coli 

using biochemical analysis. E. coli isolates were subjected to phylogenetic analysis using 

fifteen random ten nucleotide primers. DNA amplification with each of the fifteen primers 

resulted in generation of different DNA fingerprinting profiles with a varied number of 

bands. The results of the reactions of RAPD technique for the nine selected isolates revealed 

differences of the number of amplified bands and in the molecular size of the produced 

bands. The total number of polymorphic bands were 122. The highest number of bands ( 13 

bands ) were produced by primer A14, while the primer O20 gave the lowest number of 

polymorphic bands(5 bands).  Dendrogram based generation of clustering of E. coli isolates 

showed three major clusters, members in one of which showed the most close genetic profile 

and biochemical properties as well. Application of Random Amplification of Polymorphic 

DNA as a new alternative approach in molecular characterization of E. coli infections is 

remarkable to trace genetic relatedness in a short duration, hence dramatically increasing its 

clinical relevance over existing biochemical or biogramatic methods in studying 

epidemiological patterns of pathogen sources and distribution manners.  

Keywords: Genetic diversity Escherichia coli, RAPD-PCR technique. 

Introduction: 

Escherichia coli is one of the most common and important microorganism in the 

intestine microflora 
(1,2)

. Nevertheless, members of this species can give rise to severe 

infections, including urinary tract infection (UTI), diarrhea, sepsis and neonatal meningitis. E. 

https://www.iasj.net/iasj/search?query=kw:%22Genetic%20diversity%22
https://www.iasj.net/iasj/search?query=kw:%22RAPD-PCR%20technique.%22
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coli is a major cause of UTI in pregnancy which accounts for 80-90 % of UTI infections in 

pregnant women 
(3,4)

.   

Efficient methods for E. coli strains identification are required to study the 

epidemiology and to screen for possible spread of E. coli strains in hospital wards. E. coli 

isolates are typically characterized by serotyping which is based on the use of specific 

antisera and the detection of H- antigens and somatic O- antigens expressed by the bacteria. 

However, a minority of strains do not serotype satisfactorily 
(5)

. 

 In general, Molecular Characterization is considered to be more discriminatory than 

phenotypic methods and is increasingly being used in diagnostic laboratories. It has been 

suggested that comparing data obtained by different typing methods will give an optimal 

insight into strain relatedness 
(6)

. 

Different molecular typing methods have evolved in recent years and have 

demonstrated their utility in examining genotypic differences among a group of closely 

related organisms., however, there is no technique as powerful or has been used as 

extensively as polymerase chain reaction (PCR). Classical PCR and its many methods have 

been used in the diagnosis and characterization of a wide variety of organisms based on the 

analysis of total genomic DNA from the bacteria. One method is randomly amplified 

polymorphic DNA (RAPD) PCR introduced by Welsh and McClelland in 1990 
(7,8)

.  

RAPD-PCR has been described as a simple and rapid method that able to offer 

detailed fingerprinting of the genomic composition of the organism, and the advantage of this 

method is due to the fact that no prior sequence information about the target genes is needed 
(9)

.The principle of RAPD lies in that a short 10-bp oligonucleotides were chosen as primers 

due to greater possibility that these small sequences are reiterated many times within the 

bacterial genome. The genetic composition of each bacterial isolate ultimately dictates the 

position and number of times that the primer anneals to several locations on the chromosome. 

The distinctive DNA patterns generated by RAPD technique for each bacterial strain is a 

reflection of the genetic variety present within a species 
(10,11)

.  

The present work was aimed to investigate the genetic correlation  between  E. coli strains 

isolated from pregnant women having symptoms of UTI by PCR analysis using randomly 

amplified genome segments through the RAPD technique.  
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MAREIALS AND METHODS  

Bacterial Isolates 

        A total of 53 midstream urine samples were collected from patients having symptoms of  

UTI, at Khoms Hospital, without prior administration of antibiotic treatment. The urine  

samples were streaked on plates of MacConkey agar and EMB  for 24 hours, and incubated at 

37C. the E. coli isolates were identified  based on colony morphology on MacConkey agar, 

Gram staining, and confirmed using the biochemical tests included the API-20E.  A total of 9 

E. coli stains were identified and stored as glycerol stock culture at -20C. 

Bacterial DNA extraction 

      The bacterial isolates were cultured in nutrient broth over-night, and the DNA was 

extracted using the  Phenolchloroform extraction method.. To ensure extraction efficiency, 

5 μl of extracted DNA samples were electrophoresed on 0.7% agarose gel to detect related 

bands. Also, to obtain the concentration and DNA purity, optical density of the samples 

OD260/280 wavelengths was measured using a nanodrop system (Thermo, USA) 
(12)

. 

Agarose gel electrophoresis 

     The quality of the Genomic DNA was determined by using gel electrophoresis which 

stained by ethidium bromide, the samples were stored at -20 °C until further. 

 RAPD-PCR amplification of genomic DNA  

       Fifteen random ten mer primers (OP) having GC content 60–70 % were used to amplify 

the genomic DNA of the nine E. coli isolates. The sequence of primers used (OP Technology, 

USA) along with amplified band size range and GC content is provided in Table 1 
(12)

. 

The DNA banding patterns were developed electrophoraticaly using the same steps as 

used to examine the genomic DNA quality with agarose concentration of 1.2%. 

Scoring and RAPD data analysis 

     The bands were manually scored ‘1’ for the presence and ‘0’ for the absence and the 

binary data were used for statistical analysis. The scored band data (presence or absence) was 

subjected to cluster analysis using STATISTICA. The dendrogram was constructed by 
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Ward’s method of clustering using minimum variance algorithm through SPSS computer 

program. The dissimilarity matrix was developed using Squared Euclidean Distance (SED), 

which estimated all the pair wise differences in the amplification product. 

Table 1. Sequence of primers used in the RAPD-PCR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSION 

RAPD profile 

Fifteen RAPD primers were applied to differentiate nine strains of E. coli. Table 2 

showed that different primers generated variable numbers of fragments with different lengths 

of DNA amplified products. It showed that screening of genetic variation by fifteen primers 

generated a various numbers of bands ranged from 5 to 13 bands. The highest number of 

bands (more than 10 bands) were amplified with both OPA-14 (13 bands), OPA-15 (11 

bands). A total number of 122 bands were produced using the fifteen selected primers, of 

which 122 (100%) was found to be polymorphic with an average of 8.13 polymorphic bands 

per primer.. There was no correlation between the G + C content of the primer and their 

ability to detect polymorphisms. 

No. Primer Sequence (5'to 

3') 

MW 

1 OPA-12 TCGGCGATAG 3059 

2 OPA-13 CAGCACCCAC 2933 

3 OPA-14 TCTGTGCTGG 3041 

4 OPA-15 TTCCGAACCC 2939 

5 OPA-17 GACCGCTTGT 3010 

6 OPA-18 AGGTGACCGT 3059 

7 OPA-19 CAAACGTCGG 3028 

8 OPA-20 GTTGCGATCC 3010 

9 OPO-11 GACAGGAGGT 3108 

10 OPO-13 GTCAGAGTCC 3019 

11 OPO-14 AGCATGGCTC 3019 

12 OPO-15 TGGCGTCCTT 3001 

13 OPO-17 GGCTTATGCC 3010 

14 OPO-19 GGTGCACGTT 3050 

15 OPO-20 ACACACGCTG 2988 
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Table 2. Numbers of different DNA-segment bands produced by the fifteen primers applied 

to the nine selected E. coli isolates in RAPD Analysis. 

Primer 

No. 

Isolate No. No. of 

different 

bands 
1 2 3 4 5 6 7 8 9 

A12 6 6 8 7 7 7 7 8 8 9 

A13 5 2 6 6 6 6 6 6 5 7 

A14 01 01 6 9 7 01 7 9 4 01 

A15 7 7 8 7 8 9 9 8 8 00 

A17 4 5 5 5 7 6 6 4 6 8 

A18 5 6 1 6 0 6 6 6 4 7 

A19 8 7 8 9 4 8 8 6 6 01 

A20 5 5 6 6 6 5 5 6 5 6 

O11 7 7 8 8 8 01 9 8 8 01 

O13 6 5 7 6 7 4 1 6 7 8 

O14 4 1 2 1 6 6 6 4 7 8 

O15 1 4 4 5 5 4 1 4 5 6 

O17 4 5 5 5 5 1 1 1 4 7 

O19 4 4 4 4 4 2 4 2 1 7 

O20 4 4 4 4 4 1 1 4 4 5 

Total 

Bands 

82 81 84 91 85 89 85 84 84 022 

 

RAPD profiles using primer A18 

Primer A18 produced different banding patterns. It produced a total number of seven 

bands with lengths ranged from 668 bp to 2629bp. As shown in figure 1 the primer produced 

a variable number of bands. It produced 5, 6, 3, 6, 1, 6, 6, 6 and 4 bands in the nine isolates, 

respectively. Only one common band with length of 668bp was produced using primer A18, 

indicating kind of similarity in the genetic background of the nine selected E. coli isolates. 

The variability in the banding patterns of the other bands between the nine isolates indicated 

a kind of variation. The produced band with length of 1021bp was absent only in isolate No. 

5 but it was present in all the other isolates. It is possible to use this band as a marker to 

differentiate this isolate. 
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Figure 1. RAPD patterns of E. coli isolate using  primer A18. from left to right: DNA 

marker, Lane1 -9 are banding patterns of the nine E. coli isolates. 

 

RAPD profiles using primer O15 

Results of primer O15 with the nine E. coli selected isolates as shown in figure 3 

revealed a total number of six bands were produced. The primer produced 3, 4, 4, 5, 5, 4, 3, 4  

and 5 bands in isolates 1, 2, 3, 4, 5, 6, 7, 8 and 9, respectively. Bands No. 4, 5 and 6 were 

common in the nine isolates. This primer resulted in a marker for isolate No. 6, where it 

produced the band No. 2, while it was absent in the other isolates, it is possible to use this 

band as a marker to discriminate isolate No. 6 from the other isolates. The other bands were 

variable overall the isolates indicating a kind of variability in the genetic background of these 

isolates. 

 

Figure 2. . RAPD patterns of E. coli isolate using  primer O15. from left to right: DNA 

marker, Lane1 -9 are banding patterns of the nine E. coli isolates. 

 

It could be concluded that over all the fifteen different used primers and the nine E. 

coli isolates, some bands represent a full similarity and other showed some variation.  

Similarity index was calculated using SPSS computer program, on the base of the banding 

patterns obtained from the RAPD PCR patterns. The genetic similarities and genetic 

differences were given in Table 3.   
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Table 3. Similarity index among the nine different genotypes of E. coli according their 

RAPD profiles 

 

The two most similar isolates were No. 4 and No. 6 with the highest genetic similarity 

value of 0.923. As well, isolates No. 6 and No. 7 have the same similarity value. On the other 

hand, the two most varied E. coli isolates were isolates No. 2 and No. 5, with the lowest 

genetic similarity value of 0.734, followed by isolate No. 1 and No. 5, with similarity index 

value of 0.739. The similarity index table shows a variable value of similarities between each 

couple of isolates reflecting kind of similarity or variability in RAPD banding patterns of 

these strains.  

Dendrogram Analysis 

The genetic relatedness among E. coli isolates was illustrated through a tree-like 

structure that is generally known as dendrogram. Dendrogram generated using 10-base 

primers is presented in Figure 3. This dendrogram was developed on the base of the collected 

data of (0, 1) which obtained from the banding patterns of these isolates and the used of the 

fifteen RAPD primes. Data were analyzed statistically using SPSS computer program. E. coli 

strains were divided into three main clusters. , the first cluster included isolates 6, 7 and 4 in a 

sub cluster and 3, 1 and 2 in the other sub cluster.  The second main cluster included isolates 

No. 8 and 9. The third cluster included only isolate No. 5. The dendrogram results indicate 

that the most two closely related isolates were isolate No. 6 and isolate No. 7, and the two 

most distantly related isolates were isolate No. 2 and No. 5. Dendrogram outline is in 

agreement with that of similarity index, where both of the two analyses indicate a closely 

relation genetic bake up between isolate 6 and 7. 

 

 VAR01 VAR02 VAR03 VAR04 VAR05 VAR06 VAR07 VAR08 VAR09 

VAR01 *** 0.911 0.87 0.867 0.739 0.887 0.817 0.797 0.793 

VAR02 0.911 *** 0.832 0.881 0.734 0.852 0.797 0.81 0.789 

VAR03 0.87 0.832 *** 0.876 0.839 0.864 0.843 0.807 0.839 

VAR04 0.867 0.881 0.876 *** 0.838 0.923 0.873 0.855 0.786 

VAR05 0.739 0.734 0.839 0.838 *** 0.843 0.821 0.748 0.759 

VAR06 0.887 0.852 0.864 0.923 0.843 *** 0.923 0.844 0.81 

VAR07 0.817 0.797 0.843 0.873 0.821 0.923 *** 0.855 0.855 

VAR08 0.797 0.81 0.807 0.855 0.748 0.844 0.855 *** 0.852 

VAR09 0.793 0.789 0.839 0.786 0.759 0.81 0.855 0.852 *** 
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Figure 3. Dendrogram classifying the nine different genotypes of E. coli into groups 

according their RAPD profiles similarities 

 

dendrogram based analysis of the RAPD profiles of various bacteria is a suitable tool 

in understanding the genetic relationship between isolates grouped into several clusters. 

These phylogenetic studies successfully showed the predominance of a single epidemic strain 

that was transmitted between hosts and its persistence over a period of time 
(13,14,15)

. 

In the present study, the genetic diversity of nine E.coli strains isolated from pregnant 

women having symptoms of UTI was investigated. Biochemical characterization was first 

applied to identify the E coli isolates. Evaluation of genetic diversity at the genomic level was 

analyzed by RAPD PCR technique. Fifteen arbitrary primers have been selected based on 

their success of producing variable bands from other studies . The selected primers were used 

to differentiate  the bacterial isolates  according to their genetic relatedness.  

Primer O11 has the heaviest molecular weight of 3108 and yielded 10 different bands. 

The primer notably has the highest G ratio among all used primers. Nonetheless, number of 

different bands can not be a consequence of molar ratio of the primer.  Kumar et al. (2017) 

observed that oligonucleotides with high GC content (>60%) resulted in a greater and better 

reproducible number of bands in     E. coli 
(16)

.our study did not observe influence of GC 

content of the primer on the number of polymorphic bands.  

Primers A14 and A15 generated most number of entirely different banding patterns 

for each genotype and could differentiate all the genotype from one another. Hence, these 

Linkage Distance 

Isolate 
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primers are suggested for molecular typing of E. coli isolates as they disclosed inter genotype 

variations.  

The RAPD profiles were distinct for each E.coli strain  revealed the existence of main 

clusters. Basically, the nine E coli  isolates were divided into three main clusters and the main 

cluster consisted of about 30% of the total isolates . A phylogenetic tree was generated from 

the diverse E. coli RAPD patterns obtained in this study. These dendrogram generated from 

different primers was branched, suggestive of a genetically diverse population of 

uropathogenic E. coli causing UTI in Khoms area.  
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Abstract: The COVID-19 outbreak has changed the worldwide nature of education, from 

face-to-face learning to virtual learning. Coronavirus has spread rapidly, as many countries 

were not prepared for urgent lockdown. Most developed countries around the globe have 

adapted virtual learning as an alternative to face-to-face schooling. This process has not been 

a comparatively significant challenge, since these countries are familiar with using 

technologies in education. Some countries such as Libya, had a considerable time to take steps 

to face the pandemic, as it did not record any cases of the global disease until 4th March 2020. 

This study highlights the steps taken by the education sector in Libya towards the use of virtual 

learning. The Ministry of Education in Libya has taken proactive steps to prevent the 

transmission of the virus in schools by closing all educational institutions before any cases 

were recorded in the country. The urgent unplanned closure of all educational institutions was 

not followed by any plan to maintain the progression of students‟ learning. Broadcasting 

lessons on TV was the only method that the ministry had in place in order to preserve the 

curricula-based learning system. This way of teaching does not suit the curricula types, as 

they primarily require a learner-centred environment, while TV classes are teacher-based 

classes. Consequently, Ongoing training on using technology in education should be adapted 

in order to promote teachers‟ skills and knowledge of virtual learning. 

Key words: Virtual learning, education in Libya, technology, efficacy of virtual learning. 

 

1. Introduction 

The coronavirus pandemic has affected almost all countries around the world. As the virus 

rapidly spread from China to Europe and other continents, the world‟s economy has declined, 

factories have closed, mosques and churches have closed, flights were cancelled, schools and 

educational institutions ceased face-to-face classes, and so on. Most countries have established 

particular procedures to fight the rapid spread of the virus. The most urgent decision which was 

taken by most governments was a lockdown, connected with recommended social distancing. 

This affected education, as schools and universities conduct group-work in a context where it 

is impossible to maintain social distancing of two meters. Therefore, the only way to continue 

teaching and learning is through what is known as virtual learning or distance learning. 

The urgent adoption of virtual learning was not only a challenge for governments, but also for 

students and teachers. Students‟ attitudes towards the use of virtual learning, as opposed to 

face-to-face learning, were influenced by time flexibility, interaction with teachers and 

technical facilities (Swan, Shea, Fredericksen, Pickett, and Pelz, 2000). In other words, there 

mailto:h.alshareef.19@abdn.ac.uk
mailto:aelfagaeh@yahoo.com
mailto:aalghawash@yahoo.com
mailto:azizlawaj@elmergib.edu.ly
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https://www.sciencedirect.com/science/article/pii/S1096751605000618?casa_token=qdGS8VtlQHkAAAAA%3A4xFfXsd6o8L8agebgxbdG1_khy31fTAe5MucLRfA50Sfoog4CfrhqEFyIXcBCxp3p-NUzMgJoNc&bib39
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are key factors that have an effect on building a positive attitude towards online learning, which 

should be considered when adopting online learning. Jiang and Ting (1998) claimed that 

teacher-student and student-student interaction is a significant factor that influences students‟ 

perceptions of any kind of learning. Therefore, students will adapt to online learning, so long 

as they can find an appropriate learning environment. In reflection of this, Klingner (2003) 

states that “students valued the flexibility of online learning and opportunities to communicate 

with teachers and peers in online learning settings”. 

Teachers  face  many  challenges  while  transitioning  from  regular classes  to  virtual  teaching. 

Teachers‟  unwillingness  to  change  their  traditional  methods  of  teaching,  along  with  their 

resistance to using technology in education and pedagogic changes are the main factors that 

might influence the emergence of virtual learning (Franco, 2004). Thus, the teachers‟ need to 

be  aware  of  changes  in the  educational paradigm by adapting to  virtual learning  is  crucial. 

Mehmet and Aura (2007) claim that teachers need to be trained to use new technologies before 

moving   to   virtual   learning.   Furthermore,   the   role   of   teachers   is   set   to   change   

from disseminators of knowledge to supervisors of learning. 

 

1.1 Objectives of the study 

This study aims at investigating the main challenges that might face the Libyan teaching staff 

and students when moving to use virtual learning as an alternative way at the ordinary face-to-

face schooling. Also, it shed lights on the previous trial that have taken place in different areas 

around the globe during the natural disaster. 

 

1.2 Purpose of the study 

The main purpose of the study is to highlight the importance of moving to virtual learning as an 

alternative way of teaching and learning instead of the complete closure of the ordinary 

schooling system during the pandemic. This might be used during any other situations "like 

wars" that prevent students and teachers to be at schools in person. 

 

2. Theoretical Review 

2.1 Virtual Learning 

Virtual learning is a modern version of learning in which a learner does not need to be 

physically in the university or school. Instead, a learner has the convenience of a learning 

experience tailored to his/her schedule. Frederick, King, Michael, Kell and Schrader (2001, 

p.7) defined distance education as “formalized instructional learning where the 

time/geographic situation constrains learning by not affording in-person contact between 

student and instructor. In-person education is formalized instructional learning where the 

time/geographic situation constrains learning by requiring synchronous person-to-person 

interaction.” Thus, teachers can easily implement the teaching approaches, methods, strategies 

and techniques that they think would lead to improved achievement. 

„Virtual learning‟ is a term used to describe the teaching learning process, which is done based 

on the “principle of active pedagogy”. That is to say, students need to develop a sense of 

autonomy in order to be an independent learner and to be responsible for the ongoing and 

effective interaction with peers and their instructor, with a view to participating effectively. 

Although teachers and students do not meet personally in distance learning, they can meet 

virtually, which means that they can interact synchronously or asynchronously. For instance, 

they can interact with each other at the same time through virtual chats or interviews, while the 

teacher can be a part of the interaction, or just a supervisor. In addition, they can post their 

comments on a thread where all students can read and discuss a certain topic. This can be one 

https://www.sciencedirect.com/science/article/pii/S1096751605000618?casa_token=qdGS8VtlQHkAAAAA%3A4xFfXsd6o8L8agebgxbdG1_khy31fTAe5MucLRfA50Sfoog4CfrhqEFyIXcBCxp3p-NUzMgJoNc&bib22
https://www.sciencedirect.com/science/article/pii/S1096751605000618?casa_token=qdGS8VtlQHkAAAAA%3A4xFfXsd6o8L8agebgxbdG1_khy31fTAe5MucLRfA50Sfoog4CfrhqEFyIXcBCxp3p-NUzMgJoNc&bib24
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of the ways by which positive attitudes can be created during the move towards greater use of 

virtual learning by educational institutions. 

Johnson (2019) described virtual learning as the gateway to a better education system that uses 

all possible technologies to improve the achievements of learners, including webinars, 

podcasts, e-books, videos and audio lectures and instructional videos. She also detailed a 

number of advantages of virtual learning: 

 Easy tracking and assessment: it is easy to evaluate students through both summative 

and formative assessments as the instructor can use software to check the progression of 

students. 

 Seamless delivery: all the course materials, discussion, and quizzes, are available to 

all students, regardless of what time they enter the online class. 

 Time-saving: teachers do not need to explain lessons many times due to the fact that 

they will be recorded, meaning that students can access any part of the lesson at any time, 

with no need to ask the teacher to repeat any part of the lesson. 

 Flexibility: teachers and students can choose where and when to study and finish 

their tasks. Students can also review the whole curriculum from time to time and discuss with 

their peers whenever they wish. 

On the other hand, Johnson claimed that virtual learning does face some disadvantages that 

need to be considered: 

 Dwindling attention spans: students‟ attention can be distracted by multitasking, 

given there are other activities they could be doing on the computer besides studying. This 

might lead to skimming the lesson materials or listening to audio and/or videos while doing 

something else. 

 Getting lost in the material: some students will need the help of the instructor 

during the time when they are studying, which might not be possible in real time. 

 Discomfort with technology: some instructors and students do not feel at ease 

when using technology, which means that they would spend more time training to learn the 

skills of using online platform, rather than actually teaching or learning. 

 Limitations: virtual learning may not be the best way to teach young learners, as 

it does not include face-to-face contact (which involves important factors such as eye contact), 

and as a result, they might not develop critical thinking and high order thinking skills. 

Although virtual learning is not a perfect way of teaching, it might be the best solution in crises 

when students and teachers cannot be in person in classes. Therefore, during the Coronavirus 

pandemic, institutions that have developed basic virtual learning before a pandemic began 

could switch to virtual learning easily. 

 

2.2 Toward Virtual Learning 

Allen and Seaman (2010) detail a number of contingency plans that were implemented to 

prevent the spread of N1H1, which are remarkably similar to those that have been implemented 

in 2020 - i.e. educational institutions switching from face-to-face classes to online classes. 

Also, Meyer and Wilson (2011, as cited in Murphy, 2020) point out that all educational 

institutions in Texas employed online learning (or as they called it, the Sloan Semester), when 

many institutions suffered physical damage in the landfall in 2005. Therefore, those countries 

that have alternative plans to switch to virtual learning during disasters have reacted rapidly to 

the coronavirus outbreak. 

Murphy (2020) states that most American universities switched to virtual learning, as the 

https://www.tandfonline.com/doi/full/10.1080/13523260.2020.1761749
https://www.tandfonline.com/doi/full/10.1080/13523260.2020.1761749
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students‟ physical interaction became part of the threat, writing that “every university declared 

emergency eLearning policies (100%)”. This shows that the education sector was ready for the 

transmission to virtual learning before the pandemic happened, since they had already built the 

basis of e-learning. 

On the other hand, developing countries like Libya were not ready to switch to online learning. 

The education sector in Libya has suffered from the urgent lockdown of the whole country and 

the immediate closure of schools and universities. There were no alternative plans to continue 

teaching and learning during the pandemic. The only way to keep students appraised of the 

curriculum and the material they needed to study during the academic year was through 

broadcasting some classes on national TV channels. However, these classes have not met the 

characteristics of either a real class or a virtual class. 

 

2.3 The Efficacy of Virtual Learning 

The main goal of education is to spark a pursuit of knowledge in learners. Therefore, teachers 

use different methods and strategies that lead to better achievements. Historically, in the 1960s 

and 1970s, teachers only used chalk and blackboards as teaching tools in face-to-face teaching. 

In the 1990s, videotapes and computers were used as teaching aids, which helped students to 

perform well. Nowadays, during an era of technological revolution and advanced computers 

and smart tools, teachers have found better ways to deliver their ideas through using advanced 

technology as teaching aids in classrooms (Mehmet & Aura, 2007). As these teaching methods, 

approaches, strategies and techniques developed and became more effective, virtual learning 

became one of the most effective methods of education, especially in times of natural disasters. 

According to Chou and Liu (2005), the effectiveness of virtual learning is still a matter of 

argument. They state that “students learning basic IT skills in TVLEs have better learning 

effectiveness than their counterparts in traditional classrooms.” They concluded their study by 

saying that “our study supports the hypothesis that the learner‟s emotional learning climate in 

the virtual learning is higher than their counterparts in the traditional environment” (Chou and 

Liu, 2005, p.75-76), which implies strongly that virtual learning is more effective than face-to- 

face learning. In addition, Riffell and Sibley (2005) claim that “some of the positive learning 

outcomes are improved learning as measured by test scores, student engagement with the class 

material, improved perception of learning and of the online format, stronger sense of 

community among students, and reduction in withdrawal or failure (as cited in Nguyen, 2015, 

p.310)”. 

Many virtual learning advocates agree that virtual learning is the most effective teaching 

method, which is evident in its efficacy in students‟ achievements, its use in professional 

development, its cost-effectiveness (to combat the increasing cost of education), and the 

opportunity of providing a global class to anyone with internet access (De la Varre, Keane, & 

Irvin, 2011; Gratton-Lavoie & Stanley, 2009; Lorenzetti, 2013). Although virtual learning 

seems to be more effective than any other type of traditional education, there are many 

challenges that teachers and students face while using virtual teaching and learning 

technologies. 

 

2.4 The Challenges of Virtual Learning 

The challenges that virtual learning presents are different from one setting to another; 

developing countries may face more challenges in creating a successful virtual learning 

environment than developed ones do. Al-Hujran, Aloudat, Al-henawwi, and Ismail (2013) have 

clarified the main challenges that developing countries might face when transitioning to virtual 

learning: 
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 A lack of awareness about the usefulness of virtual learning. 

 An unclear understanding of what virtual learning is. 

 Resistance to using e-learning from lecturers. 

 Resistance to changing from traditional learning methods by students. 

 Non-continuous availability of the virtual learning website. 

 The role of the institute in determining how students use virtual learning tools. 

 The role of the lecturer in determining how students use virtual learning tools. 

 A lack of user policy or user guidelines, which can adversely impact the usefulness 

of virtual learning. 

 The type of subject determines the use of virtual learning. 

 Social networks provide more practical platforms for virtual learning than those of 

traditional learning systems. 

Although transitioning to virtual learning has become a necessity during the pandemic, the 

education sector in developing countries needs to take those challenges into consideration. Pre- 

service training and in-service training should be planned in order to create a positive attitude 

towards virtual learning, as well as to lead to the successful implementation of virtual learning. 

Nevertheless, all education sectors worldwide must respond to the pandemic by switching to 

virtual learning, regardless of if they were ready for the change or not. 

 

2.5 The Response of the Libyan Education Sector to the Pandemic 

The threat of the rapid spread of coronavirus has urged the Ministry of Education in Libya to 

take urgent steps to prevent the social transmission of the virus through face-to-face schooling. 

The full closure of all educational institutions was urgent and compulsory, as the government 

announced a curfew in the whole country for two weeks, starting from 16
th

 March. 

The ministry moved to virtual learning by the beginning of April through broadcasting lessons 

on national TV channels. It was not clear whether the lessons being broadcasted on TV were 

part of assessment tasks or if they were excluded. The non-transparent policy that the education 

ministry followed made students, teachers, and administrators confused regarding what they 

should do in order to deal with the teaching-learning progress and how to follow a curricula- 

based system. In contrast with what other countries doing through the movement to virtual 

learning, the ministry announced that there will be intensive classes for all grades, as the 

academic year end-date was to be changed (The Ministry of Education in Libya). 

 

3. Methodology 

Research methodology shows the methods and the instruments that the researchers used to 

collect relevant data and analyze the data to get the information the researcher sought for. In 

this study, the researcher used samples of some the broadcasted lessons which were sponsored 

by the Ministry of Education in one of  the national channels. The instrument was structural 

observation in which the researchers have used a certain rubric to get reliable data. 

 

4. Observation and Discussion 

Throughout the pandemic in Libya, virtual learning, as has already been noted, was carried out 

through TV lessons broadcast on national channels. The present study uses a sample of a 

number of lessons of English Language (teaching and reading skills), which were chosen 

randomly from the ministry of education website (the lessons were used as an alternative way 

of face-to-face classes). Structured observation was used to determine if virtual learning was 

implemented properly, or not. 
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Structured Observation 

1. Did the teacher use Communicative Language Teaching? What actions or activities did you 

observe to support your answer? 

No, he didn‟t. the teacher dominated the class while students seemed to be a passive listener, 

trying to catch up with the teacher and following the text from the book. This was obvious as 

the teacher did not give any chance or time to students to think or read silently. 

2.  How much were the students involved in and engaged with the lesson? 

The teacher did not stop talking for the whole class, which meant that students were only 

listening to him passively. This meant that students were not engaged and involved in the 

class. 

3. What did you notice about teacher talk time vs. student talk time? 

The teacher dominated the whole class time with no chance given to students. 

4. What was the lead-in activity of the lesson? 

The warmer was a brainstorming question to get students ready for the lesson. Also, he asked 

about the previous lessons. 

5. How was the new material presented? 

The teacher used the data show and the white board in order to explain the lesson. 

6. How did the learners practice the new material?  

No evidence was given to assure that students practiced the new material. 

7. Was there an evaluation? 

Yes, there were some questions at the end of the session that would show if students got the 

information presented in the material 

8. In this space, write any final comments you have about the lesson you observed. 

The teacher presented the lesson neatly by using a data show and the whiteboard. He also 

modelled the listening section as he might not have audio facilities with a clear language, 

even though made a few pronunciation mistakes. However, the teacher might be asked why 

he did not follow the lesson plan presented in the teacher‟s book and what CLT activities he 

missed while students were only listeners. 

The teaching video was used by the Ministry of Education in the school lockdown in order to 

keep students in track. This video was broadcast on national TV, since internet facilities are 

not available in the whole country. This was a challenging time for both students and teachers, 

as they had to adapt new strategies in a short space of time. The lessons were for 3
rd

 

preparatory students, who are supposed to be at pre-intermediate level (15 years old). 

The teacher has arguably done a great job, as he presented the lesson neatly on the data show 

and modeled the listening section with clear language. The teacher tried to pronounce words 

slowly, clearly and accurately. Also, he presented the lesson smoothly from the warmer to the 

presentation and practice, ending with an evaluation. Also, he had distributed the time of the 

lesson in an intelligent way, as it was only 18 minutes in length, while it was supposed to be 

40 minutes in face-to-face teaching. Although the virtual class was a new challenge, the 

teacher tried to cover all the elements of a successful teaching process. 

Although virtual teaching is a challenging task for teachers unfamiliar to it, these teachers can 

implement some changes in their teaching strategies to achieve the main goals of the lesson. 

Teachers do not need to use L1 too much, as they do not want to consume too much time 

explaining the words in English. Instead, they can use context clues to explain words and give 

opportunities to students to guess the meaning. Also, being in a virtual environment does not 
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mean that we need to neglect the student‟s time. Teachers should give time for students to 

work, even if they are not physically in the class. This is because they need to feel like they are 

in a real class. In addition, teachers need to adopt new activities that might get students engaged 

in the new teaching system and prevent them feeling bored or neglected. These activities must 

match with the learning preferences of most of the students at that age. 

The teacher moves smoothly from the warmer to presentation, then to practice and evaluation, 

but it appears that he did not give much time for the students to practice themselves. 

Furthermore, no interactive activities took place, as the teacher dominated the whole class time. 

Also, using this model is not an easy task for non-native teachers, which means that the teacher 

should be careful when giving a natural model of the language, as any mistakes will be copied 

by students. The teacher could use techniques such as pre-, during- and post-reading task 

strategies. Also, he could use a KWL chart (what I know, what I want to learn, and what I 

learned) in order to facilitate his job in introducing a reading task. These activities could 

increase the students‟ learning time and ensure learner-centered classes, as all students will be 

engaged and involved. Although the challenge is difficult, teachers need to do their best to 

create a learner-centered environment and must use communicative language teaching 

activities that enable students to use language, rather than only learn it. 

 

5. Conclusion 

Virtual learning has become a necessity as an alternative to face-to-face learning during any 

natural disasters that prevent learners to be physically in schools and universities. Many 

educational institutions have developed a base of virtual learning. Therefore, they easily 

switched to using virtual learning once COVID-19 was announced as a pandemic. Contrary to 

this, many education sectors in developing countries have suffered in attempting to find an 

alternative teaching method to face-to-face learning, as they had not developed the basics of 

virtual learning earlier. Therefore, teachers and students faced many challenges while adapting 

to virtual education. Thus, the education sector should be ready to switch to virtual learning 

during any unforeseen serious events. The study therefore recommends the following: 

 Training teachers on how to use virtual education. 

 Training students to use virtual learning. 

 Encouraging teachers and students to use virtual education. 

 Creating virtual materials along with the secure materials. 

 Demonstrating interesting virtual learning classes. 

 Making learning centers available to students. 
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Abstract: The mother tongue (L1) use is a common occurrence in foreign language teaching 

contexts despite the fact that it often receives criticism for its interference with target 

language acquisition. The aim of this study was to investigate attitudes of teachers and 

students towards using mother tongue in English as a foreign language (EFL) classroom at 

Al-Etehad secondary school in Sirte. The study was involved a totally of eighty students and 

four teachers. The data were collected through classroom observation and semi-structured 

interviews then the collected data were coded and analyzed descriptively. The results 

revealed that, the teachers was used L1 on occasions when English explanations fail to 

work, and they used L1 mainly for pedagogical reasons. Also, the results revealed that, both 

teachers and students have positive attitudes towards the use of L1 in the EFL classroom and 

they found the benefits of the use of L1in the classroom only when it was needed.  

The significance of this study is to gain a deeper understanding of teachers' and students' 

attitudes toward the use of L1 in teaching and learning English language.  

Keywords: Teachers; Students; Attitude; L1/EFL use; Classroom. 

 

Introduction 

The teaching of English in Libya dates back to the 1940s, when it was administered by the 

British in the northern half of the country after World War II ended, English was treated as a 

foreign language (Mohsen, 2014). Libya is one of the Arab countries that values English as a 

foreign language. Over the last few years, English language has been increasingly popular 

across the country. Most English language teachers in Libyan schools are Libyans, and a 

bachelor's degree in English from any university or institute is sufficient to qualify for the 

position of English language teacher without any additional training or license in teaching 

education. As a result, the majority of EFL teachers lack specific teaching trainings (Pathan 

& Marayi, 2016). 

Teachers of English as a foreign language (EFL) are increasingly use their students' mother 

tongue (L1) as a way of communication and interaction inside the classroom. The use of 

translation as a language learning/teaching resource, as well as the importance of L1 in EFL 

teaching, in both the second language (L2) acquisition and professional teaching arenas, has 

long been the topic of much controversy and scholarly debate (Juárez & Oxbrow, 2008). 

Teaching English as a foreign language entails a variety of obstacles and difficulties. In 

places where English is taught as a foreign language, the issue is more urgent and difficult 

(Pathan & Marayi, 2016). The usage of L1 in (EFL) English as a Foreign Language lessons 

is still a point of contention (Sa’d & Qadermazi, 2015). 

Some scholars have given a number of reasons why L1 should be used in English language 

classrooms. For example, Afzal (2013), investigated the usage of L1 in (EFL) English as a 

supporting strategy for both students and teachers learning and teaching English. According 
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to the findings, the majority of teachers utilize L1, and both students and teachers are 

favorable about its use in the English language classroom. Using L1 in English language 

classroom can help and support the teaching and learning process. The most common 

reasons for using L1 were to translate a few words, complex ideas, or even a whole text. 

When the subject matter explanations are delivered in the students' mother language, they 

will grasp better. Another study conducted by Alshammari (2011), studied the teachers' and 

students' point of views as well as their purposes toward using Arabic language in EFL 

classrooms. According to the conclusions of this study, using L1 may be important to 

improve student comprehension and save teachers time explaining things, improve students' 

comprehension, and make the learning process more efficient. According to, Khresheh 

(2012), examined Saudi Arabian EFL teachers' and learners' use of Arabic in English 

classrooms at various levels and discovered that, while such use arises from learners' low 

proficiency at beginner levels, it may be related to learners' cultural norms at advanced 

levels. Moreover, the learners' attitudes, teachers' perceptions of L1 use have also been the 

subject of some studies. Lasagabaster (2013), illustrated the teachers' positive states of mind 

in this respect and their propensity to see L1 utilize as steady in building up learners' 

vocabulary and cultivating their metalinguistic mindfulness. In another study, Jamshidi & 

Navehebrahim (2013), viewed that the utilize of Persian as L1 within the dialect course 

expanded the satisfaction and certainty of the learners, explicating that utilizing L1 in an L2 

setting plays a pivotal part for learners to organize, improve and enhance their discourse. 

Regarding to use of the L1 in English classrooms from students' views there are several 

study were conducted. Sharma (2006), detailed that undergraduates utilized Nepali more 

than the instructors and sixty-four percent of undergraduates realize that Nepali ought to be 

utilized to characterize new lexicon words. This consider moreover appeared that more than 

half of the undergraduates think L1 ought to be utilized to clarify language structure focuses, 

troublesome concepts or thoughts. Furthermore, Khati (2011), found out that using L1 in 

English class can help the students improving their comprehension, and that students should 

be able to use their mother tongue when needed, this could be a facilitator in learning rather 

than a hindrance. According to Alshammari (2011), the teachers and undergraduates had 

positive attitudes towards L1 utilize in EFL classes. 

With respect to the teachers' utilize of the first language in classes and the distinctive 

opinions and vindications the teachers had for utilizing the mother tongue there are 

numerous studies have been conducted. A study of Alshammari (2011), revealed that, most 

of the teachers utilized the mother tongue and both teachers and students had positive 

attitudes towards the usage of L1 in EFL classes. According to Tang (2002), find that using 

selected L1 affords them more time to practice L2. The key to a teacher's usage of L1 is that 

it be utilized for clarification after an attempt to express ideas in L2 has failed and students 

still appear confused (Afzal, 2013). 

The usage of the L1 in the English language classroom has not only sparked a lot of debate 

over the years, but it's also become a hot topic in applied linguistics (Cook, 2001 and Liu, 

2008). In addition, a large number of recent empirical researches have focused on the usage 

of L1 in English language classrooms Mahmoudi & Amirkhiz, (2011); Mohebbi & Alavi, 

(2014); and Timor (2012) which have proven that employing the mother tongue as a 

teaching technique for English is a smart idea. L1 has been identified as a barrier to learning 

English in other research, hence it should not be used in the classroom. According to, 

Turnbull (2001), the use of the mother tongue by the teacher is not useful to English 

language learners. This was also the viewpoint of Macdonald (1993), who said that the 
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classroom is the only appropriate situation in which students may be exposed to the English 

language, and that if teachers utilize the L1, students will not have the opportunity to 

experience true English language use. 

When learners desire to be understood in a foreign language situation, they constantly sense 

a need for their native language, whether consciously or subconsciously. There was a need 

to investigate the impact of mother tongue on foreign language teaching and learning 

processes. Despite the fact that numerous researchers are now investigating the topic of 

employing L1 in English language classes, little research is found in the context of English 

being taught as EFL in Libya. As a result, this study will contribute to the investigation of 

teachers' and students' attitudes on the use of mother language in EFL classrooms at Al-

Etehad secondary school in Sirte city. 

 

Methodology 

Participants 

This study was carried out in the first semester of the academic year 2018-2019 at Al-Etehad 

secondary school for girls in Sirte city. A total of eighty students from various levels 

participated in this study, and they were chosen at randomly. In addition, four teachers 

teaching various levels participated in the study, with teaching experience spanning from 

three to eight years, to collect their views and analyze their attitudes about the usage of L1 in 

EFL classes. The table 1 and table 2 present some background information about the 

students' and teachers' participants in this study respectively. 

 

Table 1: Students participants' background information. 

Number of students Nationality Age of the students Gender Year study 

80 Libyans 16-18 Female 1, 2 and 3 

 

Table 2: Teachers participants' background information. 

Number of teachers Teaching experience Educational qualification 

Teacher 1 (T1) 3 Bachelor's 

Teacher 2 (T2) 8 Master 

Teacher 3 (T3) 5 Bachelor's 

Teacher 4 (T4) 3 Bachelor's 

 

Instruments 

The data was acquired using two different methods: class observations and a semi-structured 

interview. The interviews were chosen to give the researchers with an in-depth insight of the 

respondents' attitudes and feelings, while the classroom observations were used to reflect 

when and why teachers and students use L1 in EFL classrooms. 

The initial data collection method employed in this study was classroom observation. The 

researchers took notes during the observation, which was adapted from a prior study (Al-

Nofaie, 2010). For one semester, students were observed in the classroom once a week for 

forty minutes. Using a checklist that comprised a list of categories for tabulation of how 

often L1 was used in the classroom by both teachers and students during the lesson, the 

frequency of L1 use in the classroom was measured. A tally mark represents the frequency 
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as well as the usage category if the teacher or student utilized the L1 in the form of a word, 

phrase, or sentence with in lesson. Semi-structured interviews were the second data 

gathering approach used in this investigation. Through semi-structured interviews, the 

attitudes of teachers and students were studied qualitatively. The interviews were conducted 

at the end of the first semester to have a better understanding of their attitudes. The 

interview consisted of five questions for teachers and five questions for students. Each 

interview lasted between 10 and 15 minutes. The participants individually shared their 

thoughts on how they felt about using the L1 in EFL classes. During the interviews, notes 

were taken to record the responses of the interviewees. The interviews were taped and then 

transcribed, summarized, and coded. To ensure a comprehensive understanding, all 

transcripts were read numerous times. Students were also given the opportunity to express 

themselves in Arabic during the data collection process. Hence, while summarizing, a few 

quotes are altered and translated into English. 

 

Data analysis 

This study employed qualitative approach of data analysis and the responses of contributors 

were analyzed descriptively. 

 

Results 

The frequency and occasions on which the teachers used L1 in English classrooms are 

summarized in Table (3). The findings revealed that the most prevalent reasons for utilizing 

L1 in English classes were to translate the meaning of words, sentences, or phrases, explain 

grammar, give directions, and finally verify comprehension. Translating the meaning of 

words, sentences, or a phrase and explaining grammar are the first two categories that have 

tied for the highest frequency of L1 use by four teachers. Translating the meaning of words, 

sentences, or a phrase received eighteen tally marks, while explaining grammar received 

eleven tally marks throughout the class. The second most common type of L1 use was 

instructions, which refers to the instructions that help students comprehend what is expected 

of them in order to complete a course, there were eight tally marks for this category. The last 

category on the observational checklist was checking comprehension, scored only four tally 

marks. The results also revealed that L1 was used for forty one times in total. 

T1 was a third-grade teacher with three years of experience in teaching. She seemed to be 

paying attention as she delivered the lesson. She used L1 six times to explain the meaning of 

inspiration, social, economic, crisis, struggle, and society after her attempts explaining them 

in English, and three times to explain grammar points and thoughts conveyed in long and 

complicated phrases. She gave instructions three times with L1. "Don't make noise," she 

murmured at first, but there was still some noise coming from the back. Then she screamed 

with L1 at the top of her lungs. She only used L1 after providing instructions in English, 

presumably to guarantee that every student understood what was being said. The teacher 

used L1 instructions to keep the students' attention and make them follow her since it was 

quite noisy outside the classroom at the time. This rationale is comparable to Cook (2001), 

who states that managing the classroom is always accomplished by giving directions in L1. 

T1 utilized a total of twelve times the quantity of L1. 

T2 was a second-grade teacher with eight years of experience in teaching. She used L1 three 

times to translate words to make the students feel more confident and at ease, plus using L1 

four times to clarify some words “symbol, predict, dream and mysterious”, that appeared to 

be challenging for students. This finding is consistent with prior research Cole (1998) and 
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Cook (2001), that found L1 use to be effective in conveying the meaning of unfamiliar 

words and explaining complex topics. She then used L1 three times to explain grammar 

rules, such as the third condition, "if you had studied hard, you would have been a doctor", 

and three times to evaluate students' comprehension for the same example, where she would 

give some explanation and then check students’ comprehension to confirm understanding. 

She did, however, use L1 once to offer instructions in order to clarify what had been said. 

T2 consumed eleven times the amount of L1 in total. She did, however, use L1 once to offer 

instructions in order to clarify what had been said. T2 consumed eleven times the amount of 

L1 in total. 

T3 has a five-year experience of teaching, teaching first grade. The most she used L1 was 

six times, to explain the meaning of difficult words like policymaker, compilation, criticize, 

statement, generosity, and suspend. She used students' L1 whenever she assumed they didn't 

get her, as well as to save time, for class time is limited, when she uses several English 

sentences to clarify one phrase or an idea but students still confused, utilizing L1 might fix 

the problem teacher believes. This finding reinforces the theory that utilizing L1 is a 

reasonable reason to be considered, motivation for utilizing L1 saves time (Almoayidi, 

2018). When they utilized their L1, students seemed more at ease and engaged with the 

lesson. She utilized L1 three times for providing directions and clarifying grammar rules, but 

only used it once to verify students' comprehension. T3 consumed thirteen times the amount 

of L1 in total. 

T4 teaches first grade and had three years of experience as an English teacher. The L1 was 

used the most times to clarify the meaning of difficult terms, which was two times. Students 

requested her to explain the meaning of terms in L1 due to her voice was not loud enough. 

The students seem to grasp the meanings of the phrases “find and intelligent” when she 

explained them. She did, however, use L1 once to explain a grammar issue. She once 

utilized L1 to provide instructions in order to clarify what she said. T4 consumed four times 

the amount of L1 in total. All four teachers tries to explain the terms, grammatical points, 

and meanings of complicated ideas in English initially, but switched to L1 when they 

assumed the students didn't or couldn't understand what they were explaining in English. 

Furthermore, the findings revealed that L1 is used when English explanations fail, implying 

that L1 serves a supportive and enabling role in the classroom. 

 

Table 3: The frequency of the teachers used L1 in English classes 

Frequency of using L1 Total 

Occasions Giving 

instructions 

Translating 

words/sentences 

Explaining 

grammar 

Checking 

comprehension 
 

No. 

T1 3 6 3 0 12 

T2 1 4 3 3 11 

T3 3 6 4 1 13 

T4 1 2 1 0 4 

Total 8 18 11 4 41 

 

The frequency with which students used L1 in English classes is shown in Table (4). The 

results revealed that "greeting", which garnered twelve tally marks, was tied for the highest 
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frequency of L1 use by the students in the four classrooms. "Working with classmates," 

which scored ten tally marks, was the second category that tied for the highest frequency of 

L1 use. Students with students and students with teachers used the following two categories, 

"responding to teacher's questions," which received nine tally marks, and "showing 

understanding," which also received six tally marks for utilizing L1. The final category of 

the observational checklist was "chatting", garnered only five tally marks. The overall 

utilization of L1 was forty two times, according to the findings.  

The highest frequency, "Greeting", scored twelve tally marks. The teachers did not use 

specific greetings for each student; instead, she proclaimed "Assalamualaykum", which is 

more general welcome, when four students arrived late in different two classes, at different 

times, each one said "Assalamualaykum". Other Arabic greetings, such as "Marhaba" 

("Hello"), could have been used, and the students would have answered "Wa Alikum 

Salam". The second highest frequency, which garnered ten tally marks, was "working with 

classmates". L1 was utilized by the majority of the students to confirm knowledge in the 

group. They might use L1 to confirm what question they were working on or to inquire if 

everyone was in agreement with what was being done; this was normally done in hushed 

tones. "Responding to teacher's questions", which scored nine tally marks, was the third 

highest category. For example, when the teacher asked the student about the meaning of a 

particular word or concept, the student's response was "Ana", which means "I". Six tally 

marks were awarded for "demonstrating comprehension". To demonstrate their 

understanding, the majority of the students used L1. T1, for example, used the phrase 

"paralyzed" during the lesson, the teacher asked students if they knew what "Paralyzed" 

meant after using the word, and lots of students nodded. The teacher then asked, "What does 

it mean?" and one of the students responded with the Arabic translation of the word. Since 

the students do not have the opportunity to talk, the majority of the students chatted in L1 

about objects or themes unrelated to the lesson, which scored five tally marks. One of the 

students, for example, was conversing in Arabic with his colleague about the weather. 

  

Table 4: The frequency of the students used L1 in English classes 

Frequency of using L1 Total 

Occasions 

Greeting 

Working 

with 

peers 

Responding 

to teacher's 

questions 

Showing 

understanding 
Chatting 

  ___ 

No. 

Class1: T1 2 3 4 2 1 12 

Class2: T2 4 4 2 3 1 14 

Class3: T3 4 1 2 1 1 9 

Class4: T4 2 2 1 0 2 7 

Total 12 10 9 6 5 42 

 

Five questions were asked during the teacher interviews to have a better understanding of 

the instructors' perspectives on using L1 in the classroom. These questions were designed to 

determine whether or not teachers believed the use of L1 was necessary, and if so, in what 

circumstances. These were the inquiries: 

1. Many language teachers believe that EFL lessons should not include the mother tongue or 

L1. Do you agree? 
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2. Do you communicate in Arabic with your students? If so, what is the goal? 

3. Do you believe that the level of your students has an impact on the amount of L1 used in 

the classroom? 

4. Do you believe that using L1 indicates a lack of creativity in the classroom? 

5. Do you allow your students to communicate in their native language? Why /why not? 

The first interview question found that the majority of teachers believed that the L1 should 

be kept out of EFL classes. T2 said, yes, I hope so, but the level of some students forces me 

to use L1, while another teacher, T1 said, the use of L1 in L2 classrooms is controversial. 

However, I am an proponent of the monolingual approach to teaching. Only the target 

language should be used for communication. I believe that using L1 may become a habit 

that both learners and teachers will fall back on anytime a difficulty arises. On the other 

hand, T3 suggested that may L1 be utilized in English classes on occasion, because language 

lessons pay attention more on reading and writing skills, and teachers use L1 to guide 

students with challenging ideas, new vocabularies, and grammar points. T4 said, I disagree, 

and I believe that the teacher's knowledge of the student's first language is an asset. Teachers 

that are familiar with the student's first language are more capable of understanding the 

reasons for the student's blunders. They are better at dealing with and analyzing errors. 

When specific grammatical concepts and terminologies are taught, I employ the L1. I don't 

use it to teach the entire grammar lesson; rather, I use it to help students understand some 

grammatical principles. 

The second question revealed that the majority of teachers believe that using L1 in the 

classroom can be beneficial in some situations. They also stated that L1 assisted them in 

reducing time consumption and that it was crucial to improve student comprehension. T1 

stated that, I utilize Arabic to save time and when it is truly necessary. Even though the 

majority of the teachers believe that L1 is helpful in some instances. T2 expressed his use of 

L1 by saying that, I utilize Arabic to teach students the meaning of the vocabularies, clarify 

grammar ideas, and interpret abstract phrases. According to T3, The students' own 

personality influence how they use English, particularly in speaking; some students are 

introverts who are less talkative. They make no attempt to communicate in English; I believe 

they are learning English only because it is mandatory subject. Furthermore, she added that 

L1 should only be utilized as a last option and only when absolutely required. T4 warned, 

using Arabic more than is essential can obstruct learning the target language, and it should 

be the final option in the classroom. 

Another question was posed based on the answer to the second question: How often do you 

think Arabic should be used in English classes?. T1 claimed that, Arabic should be utilized 

in English classrooms when the lesson is particularly difficult, such as in grammar. T3 also 

stated that, L1 should be employed according to the students' levels; most students need to 

acquire English by translating it into Arabic. T2 said, I utilized English more than Arabic, 

but in some circumstances I need to use Arabic to distinguish between similar sentences, 

such as in a grammar sessions. 

The third question revealed that it is preferable to avoid using L1 in the English classroom 

altogether, or that it may be used in urgent cases, based on certain conditions, such as the 

students' level of linguistic skill. T1 T2 stated that the main reason I use Arabic in the 

classroom is that sometimes students, because of their low proficiency level in English they 

fail to follow me when I only use English to explain the meaning of the text or to give 

instructions. Moreover, T2 reported that, using L1 should be in emergency cases, but the 
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learners' deficiencies and poor background are main factors and responsible elements for 

using L1 in the EFL classroom. 

Another teacher, on the other hand, noted that while the usage of L1 is not required at higher 

levels, it may be necessary for beginner levels. T3 state that, while the usage of L1 is not 

required in English classes, it may be necessary for beginners because English language still 

difficult for them to understand. 

According to the results the fourth question, all the teachers believed that the misuse of L1 is 

an indication of less creative teaching methods in English classes. T1 stated, yes, when I use 

Arabic, I feel like my English level is dropping, and It feels like I didn't learn it probably. 

On the other hand, another teacher stated that the usage of L1 in the English classroom does 

not indicate a lack of creativity in the classroom. T4 stated that, In English classes, I utilize 

Arabic to encourage students to communicate with me and become more productive in the 

classroom. They also want to participate with me. As a result, employing L1 in language 

learning and teaching can be beneficial. 

In response to the fifth question, it was discovered that some teachers allow students to 

utilize their L1 in certain instances, such as asking questions to the teacher or enquiring 

about the meaning of a word. T1 stated, in some situations, I allow my students to utilize 

their L1 in class, but not all of the time. Whereas another teacher stated that students should 

not be allowed to utilize L1 in English classrooms. T4 stated, I believe that during English 

classes, students must communicate entirely in English, and if students utilize L1 as their 

only method of learning English, their language acquisition will be affected, and their 

language fluency will suffer as a result. Furthermore, T3 stated, I allow them to use Arabic 

in class since it relaxes the students. 

Depending on the teachers' answers to the last question, a new question has been posed: Do 

you believe that utilizing Arabic in English classes encourages students to communicate 

with you?. T1 stated, yes, utilizing Arabic in English classrooms makes the students 

communicate with me, and they find it simple to answer questions and have a chance to be 

engaged in the class. T3 stated, yes, they interact more if I use Arabic, but the problem that 

they will interact in Arabic too. 

Five questions have been included in the student interview to elicit the students' views on 

how they would use the L1 in their classes. The participants were asked whether they 

thought teachers should use L1 whenever it was essential or if they thought teachers and 

students should avoid using L1 in the classroom entirely. Questions were as following: 

1. Do you have a strong desire to study English?  

2. Does your English teacher use Arabic in class? 

3. Do you believe that using L1 enhances your English learning?  

4. Do you believe L1 should be used in an English class? 

5. Do you prefer your teacher to use L1 when teaching you? 

The students demonstrated their ambition and desire to study and speak English in response 

to the first question. According to the descriptive statistics, the majority of students (80%) 

are motivated to learn English. These findings are consistent with the findings of Bambirra 

(2017), who stated that students were generally motivated to learn English as a foreign 

language. Many factors might have a significant impact on a student's motivation to learn 

English. Some of the respondents said, yes, because studying English allows us to 

understand English novels, movies, and music. Another student stated, we are committed to 

study English as best we can to reach maximal competence. Other student stated that, 

learning English allows us to carry out our responsibilities more proficiently and to advance 
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our education. Other participant, on the other hand, does not want to learn English and 

responded, no, for I do not like English language at all. 

According to the results of the second question, which revealed that 100% of students 

answered, yes, teachers resorted to using Arabic in EFL classrooms when needed, for 

instance, to deliver instruction, clarify grammar principles, and interpret words and phrases. 

According to the research Franklin (1990) and Kharma & Hajjaj (1989), the majority of 

teachers and students support the usage of L1 as a natural language promoter and learning 

approach. 

Some students mentioned that, teacher resorted to using Arabic language inside the class, 

when it comes to explain grammar, describe new vocabulary, and verify total 

comprehension. Other student said, the teacher utilizes Arabic language when the students 

could follow some aspects, and our teacher utilizes Arabic to make the lesson more 

comfortable. These findings corroborate previous research (Al-Abdan, 1993). His study 

discovered that, 55.4 percent of teachers utilize L1 in class for 10% of the class period. In 

addition, 54.5 percent of them preferred Arabic for grammar, with the majority of (87.6%) 

using Arabic to explain abstract vocabularies. 

Another question has been asked in response to the second question, what is the purpose 

behind using L1 inside English classrooms do you think?. Many students responded that, 

"We think the major goal is to explain grammar. Other students stated that, the purpose of 

utilizing L1 should be to explain new terminology and clarify complex ideas and concepts. 

The findings are consistent with Huang (2006), which revealed that students believed 

professors should explain grammar in the native language to help them comprehend it better. 

For generating ideas and communicating complex ideas and concepts, the students preferred 

that their teachers use the first language. As a result, the participants in Huang's study 

believed that if teachers spoke their mother language inside the classroom more often, they 

would have fewer opportunities to listen to and practice English. L1 can be used in a variety 

of ways by both teachers and students. Teachers can benefit from their students' L1 in a 

variety of ways. Eliciting language, delivering instruction, evaluating learners' 

understanding, classroom management, and other areas of foreign language teaching, where 

teachers can use L1 have been recommended by (Atkinson, 1987). Agreeing with many of 

these uses Cole (1998) and Cook (2001) Teachers can utilize L1 to: interpret the meaning of 

abstract vocabularies, establish the distinctions in grammar and pronunciation between L1 

and L2, keep the class, maintain discipline, get in touch with individual students, and test, 

according to several of these purposes. Rather than being avoided at all costs, the first 

language might be a beneficial component in developing authentic L2 speakers. 

In response to the third question, the majority of students stated that, L1 should be engaged 

to better comprehend difficult concepts, as well as to better identify the exact meaning of 

new words. They also stated that using L1 allowed them to boost their knowledge and to feel 

more relaxed and less anxious. Some of the students said, using L1 helps in more 

comprehending and expand understanding. According to another viewpoint, using mother 

language feels more comfortable and confident, but we do not agree with the over-usage, 

and students should work harder to understand, using a bilingual dictionary for instance. As 

a mentioned in Carson and Kashihara study, using Mother tongue improved understanding 

the subject and arguments in the classroom. They were able to ask questions in L1, and the 

teacher was able to clarify common mistakes made by L2 learners in L1. They had a positive 

impression of the teacher and a positive relationship with her, and the class runs smoothly. 

The limitations were that students might grow lazy and stop trying to learn L2, and that they 
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would miss out on listening the L2 spoke by the English teacher, as a result, their listening 

skill would not increase significantly (Carson & Kashihara, 2012). 

Further question was presented in relation to the students' responses to the third question, 

when do you use Arabic in English classes?. Some students mentioned that, we utilized 

Arabic to communicate our thoughts and concepts that we couldn't describe in English. 

According to another opinion, we prefer to utilize Arabic when we perform an activity with 

a partner in the class. 

These answers align with Shabir (2017), who stated that students' use of L1 can assist them 

convey feelings and ideas that they are unable to articulate in English. Furthermore, Pan & 

Pan (2010), stated that if pedagogical activities are adequately developed, L1 is not only an 

effective learning instrument but also a valuable teaching approach. Students employ L1 to 

aid understanding and to alleviate any concerns that may occur as a result of their low 

language skills. 

In response to the fourth question, the findings exposed that 100% of the students agreed 

that the mother tongue should be utilized to grasp the variations in grammar between their 

mother tongue and English. Some students reported that, we favor our teacher to speak 

Arabic particularly to translate new terms, explain grammar, and explain test instructions, 

only in certain situations, not all the time," other students said. Another student said, we 

desire the teacher to utilize L1 if the course is uninteresting, and it feels more comfortable if 

test guidelines are delivered in Arabic. Generally, this result is consistent with several 

studies conducted by Alshammari (2011); Galali & Cinkara (2017) and Kim & Petraki 

(2009) all of which found that participants have favorable opinions regarding L1 usage in 

EFL classrooms. 

The findings of the last question exposed that all of the students were quite positive about 

the usage of the L1 in English classes. Moreover, when they needed clarification in English 

classes, they prefer to use L1. They believe that L1 should be utilized only when absolutely 

needed to help students learn English more effectively. Some students stated that, we favor 

to speak Arabic when it is hard to pronounce some words, for we are terrified of teachers' 

critical criticism if we do any mistake. Furthermore, several students stated that, due to the 

restricted time, the teacher motivates high achievers to utilize English in the classroom, 

resulting in low achievers not getting enough opportunity to talk, and as a result, some 

students utilize Arabic instead. 

Furthermore, several students stated that, we favor to utilize L1 for we feel more at ease 

talking to our teacher in Arabic and we like to do an activity with a partner in Arabic. The 

majority of students tended to obtain the meaning directly from the teacher rather than using 

a dictionary, and they preferred to learn English by comparing it with their native language. 

Furthermore, several students stated, we favor to utilize mother tongue in English classes to 

explain the contrasts and connections between Arabic and English in L1, as well as to 

express difficult ideas. 

These findings are in line with Manty & Shah (2017), who stated, Students tend to use 

English in English classes, but they also understood the value of L1 as a tool for conveying 

new concepts, verifying a word or an idea definitions, and completing tasks more quickly. In 

addition, Saputra (2017), indicated that, the majority of students claimed that L1 was 

frequently utilized in the classroom to clarify something about the class to the professor and 

their classmates. It appears logical, knowing that the students in this study had a low 

intermediate level of skill and occasionally preferring to speak in their native language other 

than English. 
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Discussion  

The results of this study demonstrated that using L1 in English classrooms can enhance the 

learning and teaching process. This result is consistent with Al-Nofaie (2010), who found 

that L1 should be employed to enhance learning and teaching process on occasion. 

Furthermore, according to Iswati & Hadimulyono (2018), the overall results indicate that L1 

should be employed in English classrooms because its absence may limit learners' 

development. However, according to Hasrina et al., (2018), the teachers and students 

interviewed found that using their L1 judiciously was beneficial and might play a key role in 

facilitating learning EFL. 

As a result, it was considered that L1 could be useful in the right situations at the right time. 

Teachers must keep a close eye on their students. Students may be discouraged from using 

L2 and bored if they do not follow what is going on in class. Teachers should encourage 

students in using L2 when necessary, the L1 can only be utilized in hard situations. 

According to the findings of the study, the use of Mother tongue in English classes was 

reasonable, as evidenced by the fact that teachers utilized L1 in the following cases: The 

most popular reasons for utilizing L1 in English classes were to translate the meaning of the 

terms, sentences, or phrases, and to teach grammar, followed by giving instructions. They 

also employ L1 to help weak learners to understand difficult aspects or concepts. These 

findings were in agreement with Harmer (2007), who indicated that a legitimate context in 

which to employ L1 is to translate specific terms, particularly abstract concepts, when other 

methods of conveying their meaning are inadequate. When L1 is used effectively, according 

to certain experts in the field Atkinson (1987; Harbord (1992) and Scrivener (2005), it can 

have a good impact on the English language educational process. On the contrary, other 

experts in the field, including Latsanyphone & Bouangeune (2009) and Seligson (1997), 

have a different perspective and condemn the use of L1. It indicates that the use of the L1 is 

a controversial issue, with no clear definition of the L1's precise role or proper scope of 

application. It appears fair to say that a balanced method that carefully utilizes L1 to 

promote and increase L2 learning acquisition, as well as modifying that balance to match the 

needs and levels of individual learners, might be the solution to this problem. Furthermore, 

the findings revealed that L1 was used in English courses due to low student language 

proficiency level. This result is consistent with the findings of Latsanyphone & Bouangeune 

(2009), who found that L1 plays an essential role in language education, particularly for 

low-proficiency students. Also several researches De la Campa & Nassaji (2009) and Kim & 

Petraki (2009) have looked into the effect of students' L2 proficiency on L1 use in EFL 

classrooms. According to De la Campa & Nassaji (2009), students' limited competency in 

German (L2) was a major influence in teachers' decision to utilize English (L1) in their 

classes. Even among native speakers of the target language, Duff & Polio (1990), reported 

that using the learners' L1 in the L2 classroom occurred. As a result, this shows that a 

student's skill level may have an impact on how much L1 is used in the L2 classroom. 

Nonetheless, a teacher's lack of L2 proficiency may result in excessive L1 use, which should 

be avoided in L2 classrooms. According to Almoayidi (2018), some teachers use L1 

excessively in L2 classrooms to hide their weakness and lack of expertise in L2. Kim & 

Petraki (2009), observed that teachers and students value L1 usage more in the early stages 

of language learning, less in the intermediate stages, and even less in the advanced stages. 

Teachers believe that using L1 will save them time, improve comprehension, and improve 

the learning process. Furthermore, the findings indicate that students prefer teachers who use 

their first language in the classroom. It's feasible that students employ their L1 in English 
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classrooms for a variety of reasons, including: a) they don't comprehend the teacher, b) they 

don't actually know the answer, and c) they don't comprehend the teacher. According to the 

students' views, they feel relieved when they use their L1. In addition, the study's findings 

demonstrated that teachers and students have both comparable and opposing views on using 

L1 in English classes. Teachers, for example, believe that the L1 should be utilized on 

occasion. The students, on the other hand, believe that the L1 should be utilized more 

frequently. As a result, students are more supportive of L1 usage than teachers. Furthermore, 

based on the results of this study, it can be stated that teachers were worried about the effect 

of the L1 on the teaching and learning process. Students were unable to communicate in 

English classes due to the misuse of the L1, which confused and demotivated them from 

using English language. As a result, the usage of L1 in EFL classes should be discouraged, it 

should not be the main method of communication for both students and teachers. If L1 is 

completely prohibited, students would undoubtedly miss out opportunities to study more. 

When to utilize and when not to utilize L1 is something the teacher should be aware of. The 

usage of L1 will benefit the L2 classroom once a proper balance is found. 

 

Conclusions 

The findings of the current study, based on the gathered data and data analysis, revealed that 

the majority of teachers and students who participated used the L1, and that both teachers 

and students had positive attitudes toward the usage of L1 in English classes. Furthermore, 

the findings demonstrated that attitudes on the usage of L1 in English classes are both 

comparable and different across teachers and students. Although some teachers object to 

using L1, the level of the students forces them to do so. On the other hand, the students 

agree to utilize their L1 in order to gain a better understanding of the material and to feel 

more at ease in the classroom. 
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Abstract  

 Increase more attention to eco-friendly mesoporous silica silver nanoparticles 

featuring smaller particle sizes to enhance their remarkable antimicrobial properties. A 

simple chemical method was developed for synthesize high valence silver nanoparticles 

immobilized on the mesoporous silica nanomaterial, which showed strong antibacterial 

activity.  Chemical reduction of silver ion has been regarded in the present work, and a 
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reducing agent , such as hydrazine was used to promote the reduction of the silver ion – 

precursor. The average particle size of the synthesized mesoporous silica-silver 

nanoparticles (Ag/NH2-KIT-6(x)) with different concentrations of Ag (2.5 and 7%) 

calculated from Scherrer’s equation for (1 1 1)-plane were 8 and 6.5 nm respectively. The 

synthesized materials were characterized using FTIR spectra, X-Ray diffraction (XRD), X-

ray photoelectron spectroscopy (XPS) and transmission electron microscopy (TEM), which 

revealed the mesoporous silica nanoparticles.  

Antibacterial activities of mesoporous silica  silver nanoparticles against Gram- negative 

Pseudomonas aeruginosa  and Gram-positive Staphylococcus aureus  were found to be 

increased with the increasing of Ag concentration in the Ag/NH2-KIT-6(x). The maximum 

inhibition zone diameter when the concentration 7 % was used obtained against P. 

aeruginosa and S. aureus with diameters of 33 and 30 mm respectively. The antimicrobial 

activity of mesoporous Ag/NH2-KIT-6(x) was evaluated also using the MIC&MBC tests. 

Biofilm forming from a variety of microbial pathogens can pose a serious health hazard that 

is difficult to combat. Nanotechnology, however, represents a new approach to fighting and 

eradicating biofilm-forming microorganisms. The biofilm formation by microplate method 

of  both the untreated and the treated bacterial cells. Scanning electron microscopy 

observations clearly indicate that silver nanoparticles reduced the surface coverage by 

P.aeruginosa and S. aureus. thus prevent the biofilm formations. Mesoporous Ag/NH2-KIT-

6 (7 %) exhibited excellent antbiofilm activity and prevented biofilm formation by 

P.aeruginosa and S. aureus. In conclusion the use of silver nanoparticles as antibacterial 

agent was according  to be toxic against pathogenic bacteria and considered advantageous 

over other methods for control of pathogenic microorganisms, and it can be of great 

importance in developing novel drugs for curing many lethal diseases.  

Introduction 

Klevens et al. (2007) and Walker et al. (2009) increasing hospital and community-acquired 

infections due to bacterial multidrug-resistant (MDR) pathogens for which current antibiotic 

therapies are not effective and represent a growing problem. Antimicrobial resistance and 

biofilm development in affected patients is thus one of the major threats to human health, 

since it determines an increase of morbidity and mortality as a consequence of the most 

common bacterial diseases.  

(Ruedas-Rama et al., 2012; Yildirim et al., 2013; Natarajan and Chen et al., 2014 and 

Selvaraj, 2014) mesoporous silica nanoparticles (MSNs) are well known for their 

biocompatibility, dispersibility, and chemical stability as carriers for 

drug/gene/antimicrobial agents. They have also been used as cell markers, catalytic 

substrates, absorbents, and matrix fillers. They can be synthesized with controlled size, 

shape and varying textural properties (e.g. pore size, surface area and porosity) for 

therapeutic uses (Wu et al., 2013 and Qasim et al., 2014). Porous materials are of great 

interest because of their ability to interact with atoms, ions, molecules and nanoparticles not 
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only at their surfaces, but throughout the bulk of the materials. Therefore, the presence of 

pores in nanostructured materials greatly promotes their physical and chemical properties 

(Han et al., 2011).  

Rai et al. (2012) nanoparticles are now considered a viable alternative to antibiotics and 

seem to have a high potential to solve the problem of the emergence of bacterial multidrug 

resistance. Metal nanoparticles of silver, copper, and gold have been according to be active 

against certain pathogenic bacteria and fungi. In particular, silver nanoparticles have 

attracted much attention in the scientific field. 

Taraszkiewicz et al. (2012) and Franci et al. (2015) silver has always been used against 

various diseases, in the past it was used as an antiseptic and antimicrobial against Gram-

positive and Gram-negative bacteria. Comparatively, silver nanoparticles have been 

intensely studied owing to their distinct properties such as conductivity, chemical stability, 

catalytic activity, nonlinear optical behavior, low cytotoxicity and strong inhibitory and 

bactericidal effects as well as a broad spectrum of antimicrobial activities. These properties 

make them suitable for use as an antimicrobial agent in catheters, burns, severe chronic 

osteomyelitis, urinary tract infections and medical textiles. 

Sweet and Singleton, 2011 and Rai et al. (2016) mesoporous silica silver nanobartecal 

were considered, particularly attractive for the production of a new class of antimicrobials 

opening up a completely new way to combat a wide range of bacterial pathogens. The 

production of mesoporous Silica - AgNPs is relatively inexpensive and the addition of these 

particles into goods such as plastics, clothing, creams, and soaps increase their market value 

(Feng et al., 2000). The aim of the work presents an overview of mesoporous silica-silver 

nanoparticles preparation by chemical methods and the implications of their use in 

controlling pathogenic microbes as they were tested for their antibacterial efficacy for 

different multidrug-resistant bacterial strains. 

Materials and Methods: 

Chemicals  

Pluronic P123 (triblock copolymer P123, EO20PO70EO20, Mw of ≈5800), tetraethyl 

orthosilicate (TEOS, ≥99.0%),3-Aminopropyltrimethoxysilane (APTS, 97%),                        

2,4,6-trinitrobenzenesulfonic acid (TNBS, 1 M in H2O), potassium tetraborate tetrahydrate 

(K2B4O7, ≥99.5%), tetrabutylammonium bromide (≥98%), 1-butanol (≥99%), HCl (35wt. 

%), hydrazine hydrate, silver acetate(99.99%),1,2,4-trimethylbenzene solvents including 

methanol and ethanol were purchased from Sigma-Aldrich and used without further 

purification.  

Synthesis of High Valence of Mesoporous Silica Silver Nanoparticles 

Reported by Qian et al. (2012) and Hassan et al. (2016) the KIT-6 was synthesized 

with some modification. Ten g of Pluronic P123 were melted (75°C) and then dissolved in 
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300 ml distilled water and 35 ml HCl (35 wt. %). The mixture was sheared at 350 rpm for 1 

h. at 35°C then, 10 ml of 1-butanol and 1 ml of 1, 2,4-trimethylbenzene were added at once 

to the stirred mixture for 30 min. at 35°C. After that, 20 g of TEOS was added to the stirred 

mixture and it was further stirred for 24 h. at 35°C. Then, the mixture was transferred to 500 

ml Teflon autoclave and the hydrothermal process was carried out for 48 h. at 130°C under 

static conditions. The dried obtained white material after filtration and washing with mixture 

of water and ethanol was finally calcined in air atmosphere at 600 °C for 8 h.  

            Hassan et al. (2014) the obtained free surfactant KIT-6 was coupled with APTS to 

functionalize the KIT-6 pores with propylamine moieties as following, 2.0 g of APTS was 

added directly to 5.0 g of degassed KIT-6 in 150 ml dry toluene under mechanical stirring 

for 4 h, at ambient temperature and then refluxed for another 12 h. The obtained material 

NH2-KIT-6 was recovered by centrifuge, washed several times with ethanol-water mixture 

(50/50 V/V) to remove unreacted APTS molecules and vacuum dried at 60°C overnight.    

Weber et al. (2000) the amino groups functionalized KIT-6 was determined 

gravimetrically by using, 2, 4, 6-trinitrobenzenesulfonic acid. The degassed NH2-KIT-6 (0.1 

g) was suspended in double distilled water (1 ml) at 50°C for 2 h and left to cool. Then, the 

suspended NH2-KIT-6 was further diluted with 5 ml of 100 mmol borate buffer (K2B4O7; 

pH=9.3), and 1.5 ml of 1000 mmol TNBS solution was added and allowed to react for 4 h at 

35 °C.  After that, the NH2-KT-6-was recovered by centrifuge at 14000 rpm for 5 min. The 

supernatant absorption was measured at 350 nm to determine the concentration of TNBS 

molecules. Reference samples were prepared in parallel composed of 6 ml of double 

distilled water of K2B4O7 material without NH2-KIT-6 material, and the concentration of 

amino was confirmed with TNBS solutions.  

 The doping of silver nanoparticle  on NH2-KIT-6 at different loading were prepared 

in dry toluene using tetrabutylammonium bromide as cationic surfactant and silver acetate as 

a silver precursor. Briefly, 1.0 g of NH2-KIT-6 (1.628 mmol of –NH2) was suspended in 10 

ml of toluene under ultrasonic irradiation for 15 min, and 5 ml of aqueous containing 0.25% 

tetrabutylammonium bromide and 6 µl of hydrazine are added and the mixture was further 

sonicated for additional 5 min. A 0.138 g (0.81 mmol) of silver acetate in 5 ml of distilled 

water was injected into the sonicated mixture under vigorous stirring.  The mixture color 

slowly turned from white to pink, ruby and dark red color, confirming formation of silver 

nanoparticles. The mixture temperature is raised to 45°C to ensure the compellation of 

reaction for 2 h, and the solvents were drained under vacuum at 80°C. After solidification, 

the obtained sample was washed several times with water-ethanol (90/5; V/V) until free 

tetrabutylammonium bromide was detected by AgNO3. Finally, the obtained sample was 

dried under vacuum for 6 h. silver nanoparticles immobilized in NH2-KIT-6 was stirred in 

10 % HNO3 and analyzed by Inductive Coupled Plasma (ICP). The samples were donated as 

Ag/NH2-KIT-6(x), where x represents the weight ratio of Ag
o 

immobilized on NH2-KIT-6 

2.5 and 7 %. 
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Characterization of Mesoporous Silica Silver Nanoparticles 

McCusker and Baerlocher, (2001) and Rai and Duran, (2011) the XRD patterns 

were performed in X’Pert PRO instrument using Cu Kα radiation at 40 kV and 30 mA. In 

powder XRD patterns, the positions of the peaks are determined only by the dimensions and 

shape of the unit cell and in general the intensities depend on the type of atoms and their 

position within the unit cell. Diffractograms were obtained from 0.5 to 10 (2ϴ) at a scanning 

speed of 0.05 deg. min
-1

 and counting time of 5 s.  

The N2-adsorption isotherms were performed at -196 °C in NOVA 3200 system 

instrument. The specific surface area was measured by applying the BET equation to the 

adsorption isotherm in regime ≥ 0.35 of P/P0 value. The pore size distribution was calculated 

from Barrett–Joyner–Halenda (BJH) method. The total pore volume was considered to be 

the volume of liquid N2 adsorbed at a relative pressure of 0.98. Prior to the analysis, the 

samples were outgassed under vacuum at 140°C for at least 16 h. High Resolution 

Transmission Electron Microscope  images were obtained on a JEOL JEM 2100 

microscope. Transmission Electron Microscope samples were prepared by sonication of the 

powder in ethanol and evaporating one drop onto a holey carbon film.  

The FTIR spectra were recorded on a Nicolet iS10 Fourier transform infrared 

spectrophotometer. X-ray photoelectron spectroscopy (XPS) was carried out using a Thermo 

Scientific K-ALPHA USA instrument equipped with a dual X-ray source, using the AlKα 

radiation anode and a hemispherical energy analyzer. With an analyzer chamber pressure of 

10
-9

 torr at a power of 250W. Metal
,
 s concentration impregnated in the samples was 

quantitatively determined using standard methods of analyses including Inductive Coupled 

Plasma (ICP). The ICP instrument is ICP-OES Perkin-Elmer Optima 2000 DV.  

 

Microbiological Experiments: 

Bacterial cultures  

 Two experimental bacterial strains, Gram positive Staphylococcus aureus and Gram 

negative Pseudomonas aeruginosa in addition were used in this study was isolated from 

hospitalized patients with indwelling catheter suffering from urinary tract infections (UTIs) 

by applying the standard methods of Harley . Bacterial cultures and Prescott (2002). 

Preserved at 4
o
C on nutrient agar slants. Colonies were identified by gram staining 

according to the conventional method, and the biochemical tests were done using API 20 

test kits (bioMe´rieux, Inc., France).  

Antibacterial susceptibility testing 

Eight different antibiotics including Cefotaxime 30µg, Ceftriaxone 75µg, Amikacin 10µg, 

Nalidixic acid 30µg, Neomysin 30µg, Sulfamethoxazole-trimethoprim  25µg, Ampicillin 

30µg and Colifuran  200µg as standard antibacterial agents were used and antibacterial 
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susceptibility test was performed by disk diffusion method on Mueller–Hinton agar plates 

according to Kheiralla et al. (2014).  

Assessment of the antibacterial activity of mesoporous silica silver nanoparticles well 

diffusion method  

The antibacterial susceptibility of strains was determined by agar well diffusion method as 

described by Abbaszadegan et al. (2015) Briefly, colonies from an overnight culture of the 

tested bacteria grown on nutrient agar were suspended in saline and turbidity was adjusted to 

0.5 McFarland (1x10
8
 CFU/ml). Plates of Mueller–Hinton agar were inoculated using a 

sterile swab to produce a confluent lawn of growth. Using sterile cork borer, the well (6 

mm) was made into each Petri. A 50 ml of AgNPs suspended into dimethyl sulfaoxid 

DEMSO100 μg/ml to was added into the wells, then the plates were left at refrigeratorn for 

3 hours to allow diffusion of the test sample and incubated at 37°C for 24 hours after which 

zones of inhibition were measured. 

Minimum inhibitory concentration (MIC) and minimum bactericidal concentration 

(MBC) Test:  

The minimum inhibitory concentration (MIC) was defined as the lowest concentration of 

antimicrobial agents that inhibited 90 percent of the bacterial growth after an overnight 

incubation in comparison with the negative control Abbaszadegan et al. (2015).The 

minimum inhibitory concentration and MIC of silver nanoparticles were assessed by the 

macro dilution broth susceptibility test according to the method based on the US National 

Committee for Clinical Laboratory Standards Guidelines Kheiralla et al. (2014) and 

Karthikeyan et al. (2011). Sterile Mueller–Hinton broth was used as diluents for the 

preparation of silver nanoparticles dilution. A serial dilution of the 0.01mg/ml silver 

nanoparticles solution was prepared within a desired range .One milliliter of each bacterial 

suspension that was prepared by suspending colonies from an overnight cultured tested 

bacteria on nutrient agar in sterile saline solution (0.85% NaCl) and adjusting turbidity to 

0.5 McFarland (1x10
8
 CFU/ml) was inoculated and then tubes were incubated for    24 h. at 

37
o
C, the control tubes without the silver nanoparticles were assayed simultaneously. To test 

the bactericidal effect a loopful from each tube was inoculated on Mueller–Hinton agar and 

incubated for 24 h. at 37
o
C. Ruparelia et al., (2008) the nanoparticles concentration causing 

bactericidal effect was selected based on absence of colonies on the agar plate. The results 

were plotted as the mean value of 3 mutually independent experiments. 

Effect of mesoporous silica silver nanoparticles on the biofilm formation of bacterial by 

microplate method: 

The effects of mesoporous silica silver nanoparticles on the morphology of both P. 

aeruginosa and S. aureus were tested for biofilm formation. Bacterial strains were grown 

overnight in Trypticase Soy broth (TSB) supplemented with 0.25% glucose at 37
o
C. After 



 

 ويــتربــلة الــمج
Journal of Educational 

ISSN: 2011- 421X  
Arcif Q3 

 5.1معامل التأثير العربي 

 91العدد 

 

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

 

that, the strains were diluted 1/200 in  TSB supplemented with 0.25% glucose and 

200 μl of this suspension was inoculated in triplicate to polystyrol microliter plates to them 

100 μl of DEMSO containing 1μg of  mesoporous silica silver nanoparticles (7% ) was 

added treated also bacterial suspension were inoculated in triplicate without nanoparticles 

untreated and incubated overnight at 37
o
C. Then, the cellswere decanted and wells were 

washed three times with phosphate buffer (PB), dried at room temperature and finally 

stained with  0.1% safranin. Absorbance of the adherent cells was measured at 490 nm using 

a microplate reader (Mindray, MR-96A). A strain was considered positive, if its absorbance 

value was > 0.12 (Christensen et al. 1985). 

Statistical analysis  

(SPSS, 2006) the experiments were replicated three independent times and the data are 

presented as mean ±STD. Statistical analysis was carried out using Student’s t test. 

Differences were considered statistically significant when P-value was less than 0.01. 

After testing the data for normality, the differences in the treatments were tested using one-

way analysis of variance (ANOVA 1) according to SPSS software. A post-hoc test was 

applied when differences were significant.  

 

Results and Discussion 

Yuan et al. (2017) overuse or misuse of antimicrobial agents has led to the 

development of multi-drug resistant bacteria. To overcome the limitations of conventional 

synthetic antimicrobial compounds, nanotechnology represents an alternative strategy in 

developing alternative antimicrobial agents that can efficiently kill bacterial cells and 

display immense potential for use in both medical and veterinary applications 

Characterization of Mesoporous Silica Silver Nanoparticles 

The sol-gel technique is one of the most important facile methods for porous 

preparation materials. The ordered cubic pore of silicate was synthesized using TEOS as 

silica precursor, HCl as a hydrolysis catalyst, P123 as structure directing agent (PO moieties 

as phase separation inducers; PEO moieties as a gelling agent) and butanol as co-surfactant. 

The pore construction morphology is determined by the balance between the silica 

coarsening and the structure freezing by P123 and butanol co-surfactant that create the cubic 

morphology of the obtained monolithic silica. The second phase includes grafting of APTS 

on the silica in toluene, forming covalent bond between the monolithic silica and amino-

organosilane moieties (Fig. 1). After that, the obtained amino-silicate (NH2-KIT-6) was used 

as a platform to cap the reduced silver nanoparticle. In this stage, the silver acetate was 

embedded on NH2-KIT-6, forming an Ag-NH2-SiO2 complex, and an appropriate amount of 

hydrazine was used to promote the decrease of the silver complex.  
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Fig.1: Schematic representation of the preparation of KIT-6, NH2-KIT-6 and Ag/NH2-

KIT6(x). 

 

The concentration of amino group per gram was of 1.45 mmol g
-1

 and the 

immobilized silver according to ICP analysis was of 7% and 2.5%, for Ag/NH2-KIT-6(7 %) 

and Ag-NH2-KIT-6(2.5%). The FTIR assembly details of the KIT-6 functionalized NH2- 

KIT-6 and Ag/NH2-KIT-6(x), were examined.  Spectra of NH2-KIT-6 and Ag immobilized 

on Ag-NH2-KIT-6(7&2.5%) are shown in Fig. 2 The KIT-6, NH2-KIT-6 and Ag/NH2-KIT-6 

(7 and 2.5 %) exhibit the characteristic stretching broad bands associated with ≡Si-OH 

groups in the regime of 3450–3350 cm
−1

, while the corresponding binding band for KIT-6 & 

NH2-KIT-6, are observed at 1665 cm
−1 

and 1650 cm
−1 

for Ag/NH2-KIT-6. The NH2-KIT-6 

exhibits the characteristic -CH2 asymmetric and symmetric stretching bands near 2933 

cm
−1

 and 2821 cm
−1

, respectively. While asymmetric Si–O–Si stretching bands appaired 

near 1066 cm
−1

, the band near 969 cm
−1

 is due to the Si–O bending in the Si–OH groups and 

asymmetric Si–O–Si stretching band appeared near 810 cm
−1

. The vibration band at 3137 

cm
−1

 in NH2-KIT-6 is attributed to the stretching vibration of –NH2 that is in hydrogen 

bonding with Si–OH. The presence of asymmetric –N–H bending vibration near 707 

cm
−1

 confirms the incorporation of an amino group on the KIT-6 material. The band at 1380 

cm
−1

 associated with –CH2 vibration, can be seen for the samples containing aminopropyl 

groups containing silver metal (Coates, 2000 and Wang et al., 2005). However this band 

became more intense as Ag loading increase, implying free mobility of propylamine 

moieties after deposition Ag
0
 on –Si-OH.   

(Sajab et al., 2011) Furthermorr, the significant reduction in band intensities at 

3450–3350 cm
−1

, conforming consumption of hydroxyl group after Ag anchoring in NH2-
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KIT-6 surface, suggesting that portion of silver acetate is incorporated on –SiO2 moieties. 

Finally, the intensity of the characteristic absorption bands in the range 1350–960 cm
−1

 are 

also observed for all the samples, indicating slight changes in the pore structures after 

adsorption, which may be because of inherent disorder in the virgin and functionalized 

material structures. 

          The low angle XRD patterns of KIT-6, NH2-KIT-6 and Ag/NH2-KIT-6(2.5 and 7%) 

are shown in Fig.3 The KIT-6 and NH2-KIT-6 samples exhibit three well-resolved; one 

strong intense diffraction peak and two minor diffraction peaks that assigned to (2 1 1), (2 2 

0) and      (3 3 2) reflections, which can be indexed to Ia d, suggesting high ordered cubic 

mesoporous structure. It is clear that the intense peaks are shifted to lower angle after 

grafting APRTS molecule and more shift is noticed after Ag
+1 

loading. This behavior is 

resulted from increase the pore wall due to the grafting Ag
0
 on propylamine moieties. In 

addition, the a0 (unit cell parameter) is increased after Ag
0
 immobilization on KIT-6, 

escorted by the shift of the intense peak (2 1 1) reflection to lower angle. The high angle 

XRD patterns of KIT-6, NH2-KIT-6,Ag/NH2-KIT-6(2.5, 7 %), are shown in Fig. 4. The 

XRD patterns of KIT-6 and NH2-KIT-6 showed broad peak centered at 23.11°, while very 

weak peaks of the Ag
0
 species in Ag/NH2-KIT-6(2.5) materials is detected due to the high 

dispersion of silver on NH2-KIT-6, while four peaks at 38.04°, 44.29°, 64.30
0
 and 77.39° 

corresponding to (1 1 1), (2 0 0), (2 2 0) and (3 1 1) plane-reflections of fcc Ag
0
 

nanostructure is noticed for Ag/NH2-KIT-6(2.5%) material. The average particles size of 

AgNPs calculated from Scherrer’s equation for (1 1 1)-plane were of 8 and 6.5 nm for 

Ag/NH2-KIT-6(7 %) and Ag/NH2-KIT-6(2.5 %), respectively. 

Shown in Fig. 5 the HRTEM images of the prepared samples . The KIT-6 and NH2-KIT 

samples exhibited well 3D cubic ordered mesoporous materials. The Ag
0
 immobilized NH2-

KIT showed ordered/disordered mesopores, however the irregular domains become 

predominant as Ag
0
 loading increased due to the significant adsorption of Ag

0
 particle on 

amino or silanol groups. Moreover, the AgNPs appeared highly dispersed on NH2-KIT and 

took the direction of KIT-6 pores, and the particle size distribution of silver nanobarticales 

was of 4-9 nm size. 

Shown in Fig. 6 the N2 adsorption-desorption isotherms of KIT-6, NH2-KIT-6 and Ag/NH2-

KIT-6(2.5, 7 %) materials and the textural properties are collected in Table 1. All samples 

displayed Type IV isotherms with pronounced capillary condensation at high relative P/P0 

and H1 hysteresis loop, indicating large uniform channel-like mesoporous with narrow pore 

size distribution. The BET of KIT-6 was of 705 m
2
 g

-1
, however, after grafting APRTS, the 

surface area decreased to 503 m
2
g

-1,
 and the sharp decrease is noticed after immobilization 

of silver nanobarticales. The BET of Ag/NH2-KIT-6(2.5, 7%) was of 315 m
2
 g

-1
 and 280 m

2
 

g
-1

, implying good dispersion of AgNP in the inter-connected pore of KIT-6. 

Shown in Fig. 7 the UV-Vis absorption of NH2-KIT and Ag/NH2-KIT-6(2.5,7%) 

materials.the bare NH2-KIT- didn't show any UV-Vis absorption, while Ag/NH2-KIT-6(2.5 
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%) and Ag/NH2-KIT-6(7 %) showed UV-Vis absorption at 413 nm and 417 nm, 

respectively due to the Mie Plasmon resonance excitation of silver nanobarticales (Kim et 

al., 2006).  As the concentration of silver nanobarticales increased, the Plasmon resonance 

peak showed slight red shift, indicating the silver nanobarticales particle becomes larger 

somewhat. However, the low difference in silver nanobarticales particle size is attributed to 

the chemical coordination and steric effect of amino groups grafted on KIT-6 materials that 

obstruct the further growth of silver size. 

The XPS spectra were used to demonstrate chemical environment for carbon, nitrogen and 

silver elements Fig. 8. The high resolution XPS of C 1s is showed three peaks of binding 

energy at 284.28, 284.6 and 286.24 eV, appoint to C-C, C-H, and C-N sp
3
 carbon, 

respectively. The XPS spectra in the N 1s binding energy range displayed the spin orbital 

single for NH2-KIT-6 and doublet for Ag/NH2-KIT-6(7%) at 399.7 and 401.2 eV, indicating 

that electron transfer from nitrogen atom to metallic Ag
0
. These values are in agreement the 

presence of –NH2 and coordinated –NH2, as reported for other immobilized Ag
0
. The XPS 

profile of Ag 3d is curve-fitted into doublet spin-orbital with ≈6 eV separation, Ferraria et 

al. (2010) centered at 367.6 and 373.5 eV, which assigned to Ag 3d5/2 and Ag 3d3/2 present 

on NH2-KIT-6. In this study absence of the peaks at ~368 and ~374 eV indicates that all 

silver atoms are reduced                        (Gebeyehu et al., 2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  FTIR spectra of calcined KIT-6,                    

NH2-KIT-6, Ag/NH2-KIT-6 (2.5 & 7%) 

materials.      

     Fig. 3: Low XRD patterns for KIT-6, NH2-KIT-6          

and Ag/NH2-KIT-6 (2.5 & 7%) materials. 

Fig. 3. High XRD patterns of 

KIT-6, NH2-KIT-6 and 

Ag/NH2-KIT-6(3.2&7.1) 

materials 
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Fig. 5: High Resolution Transmission Electron Microscope images of KIT-6, NH2-KIT-6   

and Ag/NH2-KIT-6 (2.5&7%) materials. 

 

 

KIT-6 

 

NH2-KIT-6 

 

Ag/NH2-KIT-6 (2.5%) 

 

Ag/NH2-KIT-6 (7%) 

Fig. 4:  High XRD patterns of KIT-6, NH2-KIT-6         

and Ag/NH2-KIT 6 (2.5 & 7%) materials. 
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Table 1: The   physicochemical    characterization    and    textural   of   KIT-6,    NH2-KIT-

6    and    NH2-KIT-6 (2.5 & 7 %). 

Sample d211(Å) a0 

(nm) 

WT SBET 
a
 

(m2g
-1

) 

Dp
b
 

(nm) 

Vp 

(cm
3
g

-1
) 

KIT-6 93.87 22.99 2.735 705 8.76 0.889 

NH2-KIT-6 102.61 25.13 5.945 503 6.62 0.62 

Ag/NH2-KIT-

6(3.2) 

119.23 29.21 8.865 315 5.74 0.46 

Ag/NH2-KIT-

6(7.1) 

124.27 30.44 10.04 280 5.18 0.39 

BET p T o o

a

b

2

S , specific surface area; D , pore diameter; W , pore wall thickness [ a / 2, (where a  = 6  a] 

 Values obtained from XRD studies.

 Values obtained from N -adsorption results.

 

(2) NH
2
-KIT-6 

 

  

Fig. 7: UV-visible absorption 

spectra of NH2-KIT-6, Ag/NH2-

Fig. 6: Nitrogen 

adsorption/desorption and pore size 

distribution of KIT-6, NH2-KIT-6 

and Ag/NH2-KIT-6 (2.5 & 7 %) 

materials. 

Fig. 8:  XPS of a: C 1s, b& c: N 1s and d: Ag/NH2-KIT-6 (7 %) material. 
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Antibacterial Activity  

Antibiotic susceptibility test was performed against two bacterial strains, S. aureus as 

Gram positive & Pseudomonas aeruginosa as Gram negative strains Table 2. Pseudomonas 

aeruginosa was found to be resistant to Cefotaxime, Nalidixi acid and F while S. aureus was 

found to be resistant to Nalidixi acid and Sulfamethoxazole-trimethoprim.  The antibacterial 

activity was affected with the concentrations 2.5 &7% of Ag in Ag/NH2-KIT-6(x). The 

maximum inhibition zone diameter obtained is 33 and 30 mm when using 7 % against P. 

aeruginosa and S. aureus respectively.  

 Shen et al. (2014) the present results reported that the mesoporous Ag/NH2-KIT-6(x) 

exhibited good antibacterial activity and inhibited the growth of P. aeruginosa and S. aureus 

effectively. Whereas the mesoporous silica-KIT-6 and NH2-KIT-6 exhibited no bacterial 

inhibitory effects due to the absence of metal silver nanoparticles in the composite material. 

APTS modification procedure plays a very important role in the immobilization of silver 

nanoparticles onto mSiO2. Because the amino group of APTS could absorb a larger amount 

of Ag+ ions tightly through the complex and electrostatic interactions between Ag+ ions and 

amino functional groups. However, there only a small amount of Ag+ ions could be 

absorbed onto mSiO2 APTS modification and the created Ag nanoparticles could easily 

break away from the channels of mSiO2 during the filtration and washing procedure. The 

synthesized AgNPs appeared to be highly dispersed on NH2-KIT6 and took the direction of 

KIT-6 pores, and the particle size distribution of mesoporous AgNPs was of 4-9 nm. In 

general, for nanoparticles to be effective, their typical size should not be larger than 50 nm. 

More precisely, mesoporous silver nanoparticles with size between 10 and 15 nm have 

increased stability, biocompatibility and enhanced antimicrobial activity (Yacaman et 

al., 2001). Some studies have revealed that the antibacterial action of AgNPs is more 

effective against S. aureus and K. pneumoniae when nanoparticles of smaller diameter 

(<30nm) are used (Collins et al., 2010).  

Morones et al. (2005)The antibacterial effect of AgNPs as proposed is due to their smaller 

particles size that apparently has superior penetration ability into bacteria, especially in 

Gram-negative. Antimicrobial efficacy of AgNPs was evaluated by many researchers 

against a broad range of microbes, including MDR and non-MDR strains of bacteria, fungi, 

and viruses (Malarkodi et al., 2013). 

 Rai et al. (2012) Nano-sized metal particles are now well-established as a promising 

alternate to antibiotic therapy because they possess unbelievable potential for solving the 

problem associated with the development of multidrug resistance in pathogenic 

microorganisms, hence also regarded as next-generation antibiotics.  

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5110546/#B148
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Table 2:  Antibacterial activity of Ag/NH2-KIT-6(x) versus antibacterial activity of standard                             

antibiotics against S. aureus and  P. aeruginosa. 

Antibacterial agent  

 

Inhibtion zone (mm) 

S. aureus P. aeruginosa 

Ag/NH2-KIT-6 (7%) 30.0±0.0a 33.0±2.0a 

Ag/NH2-KIT-6 (2.5%) 24.0±0.0bc 25.0±0.0b 

Cefotaxime   13.0±0.0d 0.0±0.0f 

Ceftriaxone   29.0±1.0a 17.0±0.0d 

Amikacin 23.0±0.0bc 20.0±0.0c 

Nalidixi acid   0.0±0.0e 0.0±0.0f 

Neomysin   21.0±1.0bc 15.3±0.6e 

Sulfamethoxazole-

trimethoprim   
0.0±0.0e 17.0±0.0d 

Ampicillin  24.0±1.0b 17.0±0.0d 

Colifuran   18.7±8.1c 0.0±0.0f 

F value 50.671*** 844.590*** 

 

 The antimicrobial activity of Ag/NH2-KIT-6 (x) was also evaluated using the macrodilution 

broth susceptibility method. MIC and MBC of silver nanoparticles shown best results with 

the concentration 7 % of  Ag/NH2-KIT-6 than the concentration 2.5 % of Ag/NH2-KIT-6 

(Table 3). The MIC and MBC for the Ag /NH2-KIT-6 (2.5%) against tested bacteria P. 

aeruginosa and S. aureus differ in their values, but MIC equals MBC at the concentration 

(7%). 

The concentration of Ag/NH2-KIT-6 (7%) shows 0.0045 and 0.041μl/ml for both MIC and 

MBC against  P. aeruginosa  and  S. aureus respectively, i.e. completely inhibited, which 

indicated that the MIC and MBC of Ag/NH2-KIT-6(7%) are equal (Table 3). The obtained 

result agree with Ansari et al. (2011) whom showed that the AgNPs of 5–10 nm dimension 

display both bacteriostatic as well as bactericidal effects against S. aureus, MSSA and 

MRSA. 

Gram-negative bacteria are more sensitive against nano Ag/NH2KIT-6 than gram-positive 

bacteria, also Klapiszewski et al .(2015) and Yuan et al. (2017) demonstrated that, AgNPs 

were more effective against Gram-negative P. aeruginosa than Gram-positive   S. aureus, 

which could be explained by differences in membrane structure and the cell wall 

composition, which influence bacterial susceptibility to AgNPs. 
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Table 3: The MIC and MBC of mesoporous silver nanoparticles (2.5 and 7%) against 

P. aeruginosa and S.aureus. 

 

Ag/NH2-KIT-6 (x) 

(µg/ml) 

Tested   Bacterial 

P. aeruginosa S.aureus 

2.5% 
MIC 0.0045 0.041 

MBC 0.013 0.37 

7% 

 

MIC 0.0045 0.041 

MBC 0.0045 0.041 

      

According to the obtained results, Mesoporous Ag/NH2-KIT-6 (7 %) exhibited excellent 

antibiofilm activity and prevented biofilm formation by P.aeruginosa and S. aureus 

qualitatively by micropate method Fig 10.  Similar results were also reported by 

Kalishwaralal et al. (2010) against P. aeruginosa and S. epidermidis biofilms and found 

that 100 nM of AgNPs resulted in a95–98 % reduction in biofilm. Thirumurugan et al. 

(2016) reported that silver nanoparticles mostly had an inhibitory on biofilm formation as an 

average of 60.67 ± 2.52 against E.coli fllowed by 40.33 ±  5.033 for P.aeruginosa and  

34.33 ± 9.71 against  S. aureus were obtained. 
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Fig. 10: SEM micrographs of mesoporous Ag/NH2-KIT-6 (7%) on the biofilm formation  of 

P. aeruginosa and S. aureus cells. 

                                                                                                                                                                                                                                                                                                                                                

 

 

 

 

 

Conclusion 

In this study¸ Antibacterial activity of mesoporous Ag/NH2-KIT-6(x) nanoparticles has been 

demonstrated in several investigations, In the present study,  mesoporous nanoparticles 

showed good antibacterial activity against all the tested pathogens comparison with standard 

antibiotics . The results of MIC and MBC tests revealed a higher MIC value for P. 

aeruginosa comparing to the other tested pathogens. This may be due to the differences in 

bacterial cell walls, since Gram-negative bacteria have thinner cell wall comparing to Gram-

positive bacteria. In agreement, Kim et al.  However, in our study, the MBC values were 

identical for all the pathogens. It has been previously stated that bactericidal property of 

mesoporous nanoparticles is dependent on the concentration and size of nanoparticles and 

also the initial bacterial concentration. Guilhelmelli, et al. (2013) The susceptibility to a 

biocide varies markedly between planktonic cells and biofilms. Biofilms are microbial 

communities consisting of cells attached to biotic or abiotic surfaces, embedded in an 

exopolymeric matrix. These structures are well known for their remarkable resistance to 

diverse chemical, physical, and biological antimicrobial agents and are one of the main 

causes of persistent infections. Nanotechnology may provide the answer to penetrate such 

biofilms and reduce biofilm formation by the use of ‘‘nanofunctionalization’’ surface 

techniques to prevent the biofilm formation.  

(a) 

 

 

(b) 

 

 ( c) 

 
 

 

                             (d)   

 

a: untreated cells of P. aeruginosa              b: treated cell of P. aeruginosa  

c:  untreated cells of S. aureus                     d:  treated cell of S. aureus  
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Abstract 

The beginnings of twenty first century have witnessed a serious of reconsideration of 

the possible benefits of translation technology in learning and teaching. To this effect, 

modern writers and researchers have expressed their views in support of the use of 

CAT tools in translation teaching. This study is devoted to the explore the aspects of 

the use of CAT tools in Libyan universities. The aim is to reveal the current situation 
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in the Libyan universities through research and a questionnaire. The questionnaire is 

used as an instrument of research to collect the required actual data. The aim is to find 

out whether CAT tools have been used in the classrooms or not. The researcher 

attempts to highlight the idea that CAT tools should be adopted in Libyan universities. 

The questionnaire findings approved that translation technology was not used in 

teaching translation in the Libyan universities because of certain obstacles and 

challenges. Regardless of how the questionnaire was organized or how rich in ideas it 

was, the researcher would still have to focus on the significance of CAT tools and 

how they can be implemented in Libyan universities. However, the results of this 

study suggest some measurements which should be taken into consideration. 

Key words: CAT tools, translation teaching, machine translation, curricula 

adoptation. 

 

1. Introduction 

The idea of searching in the area of Machine Translation (MT), related to the 

researcher of this paper started during some years of experience in teaching 

translation courses to undergraduate students at the Department of English, Faculty of 

Arts, Al-Mergib University in Libya. The main observation during that period was 

that undergraduate students often seem to have higher expectations of performance 

than how they actually do in practice, particularly in practical process of translation.  

 

Actually, students nowadays use software systems rather than traditional tools 

in the process of translating their assignments. They even do not bring with them the 

required translation tools such as dictionaries, papers, pencils and rubbers for practical 

translation in the classrooms. Instead, they bring electronic devices such as Laptops 

and/or smart mobile phones or use computers. Moreover, the researcher noticed that 

students prefer to use applications of translation software in the classroom not only 

for looking up the meanings of words, phrases or sentences in order to get correct 

pronunciations or accurate meanings but also to achieve software translation. Students 

believe that using technology in teaching translation is useful and more beneficial and 
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will save time and effort. Therefore, they always ask for changing the translation 

teaching methods used. 

 

Due to the fact that technology has become tangible reality, modern laptops, 

computers and some types of smart mobiles are revolutionizing the traditional 

teaching and translating in the classroom. On the other hand, younger generations of 

translators entering the translation market today will often have been educated in 

universities featuring state-of-the art computer infrastructure and translation 

technology will probably feel that Computer-Assisted Translation (CAT) is the 

natural way to translate. They want to go along with the curricula in other universities. 

Moreover, software translation has become a fact, in the last few years, machine 

translation was developed rapidly and used widely in the world: in the organizations, 

trade companies, professional translators and in university translation teachers and 

students. In addition, modern technology has been utilizing machine translation in 

different aspects. 

 

2. Background  

Computers and the new technologies have become an essential part in the daily work 

of any translator. Recently, a study by Borras and Medina (2005) adds more emphasis 

that has been placed on competence to use different software, especially for CAT 

tools. Moreover, Alkhatnai (2017) claims that the changing nature of markets needs 

and employability concerns as well as the changing nature of teaching and learning 

pushed all disciplines whether old or new to look for alternative teaching methods.  

 

The current curricula of teaching translation for undergraduate students in Libya 

aim only to provide a general theoretical introduction to translation in addition to 

practicing translating some texts from English into Arabic and vice versa. It also 

provides students with a general overview on the types of translation and translation 

techniques that may help them in their graduate studies in any field of translation. It is 

worth noting that several translation courses cover only basic topics related to 

translation theory and practice.  



 

ويــتربــلة الــمج
Journal of Educational

ISSN: 2011- 421X  
Arcif Q3

 5.1معامل التأثير العربي 

 91العدد 

 

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

                               

 

By surveying the current situation of teaching translation in Libyan universities, 

and through investigating the Course Description I (which is a book issued by the 

Ministry of Higher Education and Scientific Research in Libya in1990), the book 

states that the course description of teaching the course „Translation I‟ is an 

introduction to translation which allows students to be acquainted with translation 

theories and practice. The main objective of the course is to provide students with 

basic ideas about translation, translation process and the contemporary theories 

proposed by some scholars in this field. The course „Translation II‟ also provides 

students with the opportunity to practice translation from English into Arabic and vice 

versa to help them apply and acquire the basic skills of translation. 

 

3. The aim of the study 

The paper attempts to investigate the current status of translation as an academic 

discipline and as profession with special reference to the use of technology in 

teaching translation and performing various translation tasks. It also aims to explore 

the current status of translation in terms of technology use with special focus on the 

needs, requirements, expectations and concerns of the perspective "Translation 

teachers" in some Libyan universities. 

 

Because softawre translation is a new trend and a universal phenomenon that 

needs to be discussed, taught and used for training and translating purposes, this study 

aims to introduce this new tendency with a special focus on the potentioal use of 

translation software in translation teaching and traslator training in Libyan 

universities. Thus, the study sheds some light on the nature and the impact of CAT 

tools on transaltion as a discipline as well as translation teachers and students, and 

would offer some insights into how to interact and deal with these new applications, 

and the challenges that might encounter the users. 
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4. Translation Teaching in Libya 

Translation, as (a) module(s), has been taught to undergraduate students in language 

departments in Libyan universities: Benghazi University and Tripoli University for a 

long time (since the 1950s), and later in Al-Mergib University (where the current 

study is conducted) and other Libyan universities. However, translation was only 

taught as a subject within language departments at all Libyan universities (Giaber, 

2007). 

Currently, two translation courses being taught are part of a BA program in 

English Language. English departments in the Libyan universities teach translation as 

part of their BA programs in English. Two translation courses of 2 credits a week, one 

in the third year and the other in the fourth, are taught in the program. The translation 

courses consist of theoretical lectures and practical courses in translation. To the best 

of the researcher‟s knowledge, translation software has never been taught as a 

separate course to undergraduate students in Libyan universities. According to the 

pilot study and discussion with some translation teachrs in some English departments, 

translation instructors make only occasional references about machine translation. 

 

It is worth noting that the course descriptions mentioned above are not 

compulsory in the sense that they only serve as guidelines for translation instructors to 

follow in teaching translation courses. Therefore, teachers are allowed to design and 

implement a translation course syllabus that serves and achieves their study programs 

outcomes. This situation is similar to what Mansouri (2004) pointed out:  

 

It should be pointed out that the "course discretion" suggested 

the study assumes the situation (as is the case in the most of the 

English  departments considered) of teachers having free hand in 

designing and implementing the translation syllabus on which 

their teaching programs are bases. [....]. (Mansouri 2006: 14) 

 

On the other hand, a large number of tutors who teach translation at different 

universities in Libya are not well-qualified to teach translation as they are holders' of 
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graduate degrees in English literature or teaching whether from national or 

international universities. A tutor, for instance, who shows an interest in teaching a 

translation course, may be asked to teach the course without considering any 

requirement. Therefore, the trainers are at best merely interested rather than 

specialized in translation (Deeb, 2005).  

 

5. Literature Review 

Over the past decades, there has been an exponential increase in the studies of 

machine translation from a variety of perspectives including, assessment, implications 

and applications, e.g. Melby 1994; Lockwood 1995; Rochlin 1997; Texin 2003, and 

Alkhattani (2017) among others. However, since the focus of this study is the using 

CAT tools in teaching translation in Libyan universities, this section reviews studies 

on translation software and how CAT tools can be adopted in the curricula of teaching 

translation in Libyan universities. 

 

To begin with, (Ping, 2009: 162) machine translation (MT) is defined as the use 

of computer applications to automatically translate texts from one natural language 

into another. Hutchins (1995: 431) described MT as „computerized systems for the 

production of translation, with or without human assistance or intervention‟ in 

unassisted or fully automatic MT systems, whole texts are translated without any 

human intervention. Moreover, (Bowker, 2002: 6–7), added that CAT Tools can 

range from general-purpose applications such as word processors, electronic 

dictionaries and spell checkers, to more translation-orientated tools such as 

terminology-management systems, translation memories (TMs) and web-page 

translation tools. Furthermore, (O‟Hagan, 2009: 48) pointed out that Translation 

Memory (TMs) are among the most popular and have become the main CAT tool 

since the late 1990s. 

 

On the other hand, Breika (2016) carried out a study on the importance of using 

technology in the translation process. The researcher stated that technology plays an 
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important role in the quality and the quantity of the outcome of the translator. This 

came up with the field of localization; which is a new field in the translation industry 

that is expanding rapidly, and depends a lot on the usage of technology in translation. 

In addition to creation of several software applications, which would help, improve 

the translator‟s outcome.  

 

Moreover, the paper talks about the differences between translation and 

localization and the usage of technology in them. With the aim of providing a 

description of the translational process, the study focuses on  the two major aspects 

that are applied in translation practice. Those two aspects are Machine Translation 

(MT) and Computer Assisted Translation CAT tools with a brief history of both 

aspects and how they work. In addition, it provides good information about the 

advantages and disadvantages of using CAT tools and the main features and 

characteristics of CAT tools. The study relied on the analysis of the responses of a 

questionnaire answered by English-Arabic translators about the CAT tools used by 

English-Arabic translation and vice versa. The most used CAT tools by English-

Arabic translators are: (i) SDL Trados, (ii) Wordfast and (iii) MemoQ, in addition to 

other tools. 

 Besides, the study pointed out that the Arabic translators encounter some 

problems when using CAT tools. Therefore, it classified these problems into technical 

problems and linguistic problems. Regarding the technical problems, the researcher 

mentioned that there is a difference in text direction between the English language 

and the Arabic language, when (i) dealing with tags, it is considered by some 

translators a tiring process, but it has to be handled with extreme caution, for making 

a slight mistake might turn the whole file into a mess and, (ii) there is unclear error 

messages where the translator would not know the reason easily, especially while 

using Wordfast; besides, (iii) SDL Trados has many shortcuts for the same feature 

with no clear reason. 
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On the other hand, the linguistic problems are concerned with differences, for 

example, in punctuation: unlike English, Arabic does not often use full stops in the 

middle of a paragraph and it is preferable to use comma, and this sometimes causes a 

problem while performing the quality assurance test. Moreover, English sentences are 

always nominal mostly with the SVO format, while in Arabic it has both nominal and 

verbal sentences, so in the translation, the translator might want to start the Arabic 

sentence with the verb, but in this case the verb does not appear in the same segment 

in another one. The same case happened with adjectives. 

 

In order to bridge these differences and to tackle such problems, the study, 

pointed out that, on one hand, some problems could be solved whether on the long-

term like the technical problems related to the OCR issues that need more attention 

and development to give better solutions, or short-term like lack of knowledge and 

training. On the other hand, some challenging problems would always face translators 

like the structural difference between the Arabic language and the English language.  

 

Another study conducted by Universidad de Alicante (2005) in Spain confirmed 

that computers and the new technologies have become an essential part in the daily 

work of any translator. Several specialists (Badia & Colominas 2001; Valero & de la 

Cruz 2001; Montalt 2002) described this new trend and highlighted some changes 

translators had to experience so as to adapt themselves to modern market conditions. 

  

However, the study claims that students should receive up–to–date knowledge 

about machine translation while being at university to meet the market requirements 

and needs. Students should be introduced to the basics of software localization while 

being at university. Besides, university should mainly provide students with the 

necessary skills and abilities to accommodate to variable working conditions. On the 

other hand, it is supposed that university should adjust its curricula to the prevailing 

demands from society because there is an increasing demand of highly specialized 

translators. Upon a questionnaire analysis, conducted by the study, some professors 
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and experts think that Spanish undergraduate students are only learning the basics of 

some subjects, and receive only occasional references to certain specific subjects. 

Therefore, those students who want to become experts in fields such as software 

localization need to go for additional instruction at higher levels after finishing their 

undergraduate. 

 

According to the Spanish study, to provide highly specialized translators, 

national and international private companies offer training courses with different 

experts and professionals involved in this sector (Rico Pérez 1998 & 2001; Arevalillo 

2000; Locke 2003). Seemingly, several seminars and graduate programs have also 

been planned in order to complete the academic teaching of some undergraduate 

students.  

 

Having consulted the available English and Arabic literature, the following 

study is found closed to my study. Although the issue of software translation has been 

discussed by many writers worldwide the most notable being, (Alkhatani, 2017), to 

the best of my knowledge is only study was conducted by the use of Project Based 

Learning (PBL) entitled: Teaching Translation Using Project-Based-Learning.  

 

According to the author, the last few years, interest in improving the teaching of 

translation increased immensely. The researchers' idea is to evolve (PBL) concept. 

The project means doing a piece of work that needs a skill, effort and careful 

planning. PBL has become a popular activity. Students discover or explore new issues 

and topic through learning circles. This is the way of giving the chance to students to 

develop their learning and skills outside the classroom, too. Moreover, this method is 

popular across many education fields. The main essence of it is involving the students 

in an authentic and practical translation project.  

 

Likewise, Lamer and Mergendoller (2010) stress the following essential 

elements of (PBL): starting with a compelling question or challenge; creating a desire 
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to acquire or create new knowledge; requiring critical thinking, communication, 

collaboration and technological skills; incorporating feedback and revision; making a 

publicly presented product; rendering students‟ voice and choice. 

 

In addition, according to the studies by Galan-Mañas (2011) and (Huang et al. 

(2012), PBL implementation also shows the increased motivation among students. 

Students were reported to have improvement in such variables as students‟ attitudes, 

satisfaction and self-achievement. 

 

The results of PBL implementation in teaching translation has been already 

proved in several areas. For instance, the study by Li, Zhang, and Fe (2015) analyze 

the effect of PBL utilization during the business translation teaching in the Asian 

context. The researchers reported the positive perception of the students; however, the 

limited character of research makes it necessary to conduct the further studies on the 

matter.  

 

Finally, the current study attempts to contribute to the existing literature on  

machine translation as an overview of all the software now available for translation 

"Free & paying", from a translation perspective assessment, and how such 

applications and implications can be achieved for teaching of translation in the Libyan 

universities. It aims to highlight both the teaching translation software and 

implementing methods of teaching. Moreover, this study is the first of its type in 

Libya region, and it sheds light on both exploring translation software and providing 

translation teachers with basic databases on the applications of CAT tools in the 

university classroom. The aim is to support the theoretical background on translation 

software and how it can be adopted and implemented in university curricula. It is 

hoped, therefore, that the outcomes of the study will draw the attention of the Libyan 

universities management to include translation software teaching in the translation 

syllabi in Libyan universities. 
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6. Methodology 

Since this study is the first of its type in Libya, lack of information about the curricula 

and teaching of translation in Libya has led the investigator to design a questionnaire. 

For convenience sake, the research provides specific details on the questionnaire with 

respect to its significance, design, objectives, plan, data statistical analysis, and 

findings.  

 

7. The Questionnaire 

This study is an initial attempt to shed light on some aspects of translation 

technologies such as their history, applications and the need for such technologies in 

Libyan universities. In order to assess the extent of use of CAT tools for teaching 

translation courses and to survey the current situation in Libyan universities, the 

researcher intends to design a questionnaire that aims to investigate and explore the 

extent of familiarity with translation technologies and the use of CAT tools for 

teaching and training purposes in Libyan universities.  

 

This study presents an assessment of prevalence of CAT tools and their use for 

translation teaching purposes. By assessing how common the use of CAT tools is, and 

by making a case for the usefulness of these tools, the researcher seeks to raise 

awareness among academic reform circles, faculty and learners about the need to keep 

abreast with the latest in technological development.  

 

Having reviewed references on research methods for obtaining and gathering 

data, the researcher learnt that designing and administering a questionnaire is more 

appropriate for collecting data than conducting interviews or eliciting observations. 

The questionnaire is carefully designed in order to obtain the most accurate and 

reliable data possible and minimize as much as possible any problems that might arise 

during the analysis and interpretation stage. In the questionnaire survey, the 

researcher seeks to test the hypothesis that translation software has not been 

introduced or used in Libyan universities.  
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The questionnaire was distributed to 60 randomly selected male and female 

faculty teaching English and Translation Studies teachers in different state and private 

university institutions. Translation technology–use related questions that included a 

close-ended question on whether the teachers and their students use translation 

software in the classroom or not, and open-ended questions asking for the reasons 

behind not adopting translation technology in Libyan universities, and when and how 

it can be adopted are provided. The open-ended questions are supplemented by extra 

space for the respondents to provide additional information and express their views. A 

close-ended question on teachers' agreement or disagreement with statements made 

by modern researchers and writers on the need to use translation software was put to 

the respondents.  

A total of 38 people participated in the study informed consent respond, as 

participants could only agree to proceed with the survey after reading the description 

of the aims of the research. The questionnaire was distributed to 60 teachers but only 

38 were filled and returned. Twenty-five questionnaires were filled by male teachers 

and eighteen were filled by female teachers who work on both full-time and part-time 

in different institutions. In terms of qualification, nine teachers hold PhD degrees and 

the rest hold MA degrees in teaching English or Linguistics but only few hold a 

Master‟s degree in Translation Studies.  

 

8. Summary of the questionnaire analysis 

The analysis showed that 87% of the participants reported their views which support 

the statement of the questionnaire about increasing demand for highly specialized 

translators who are familiar with CAT Tools. Furthermore, participants revealed their 

views concerning the benefits of having this course as a project. For example, 

regarding the advantages of using technology in teaching translation 97% of the 

participants said it is useful and time saving. In terms of quantity 89% agreed that 

CAT tools help the translators, and in terms of quality 79% provided that CAT tools 

would help improve the quality of the translation. In addition, 79% said using CAT 

tools increases competency by providing the appropriate strategies for effective 
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translation. Moreover, a fully 97% agreed that the key characteristic of using CAT 

tools is that a human translator controls the translation process and the technology is 

used to assist translators. Above all, one most important fact is that many participants 

stated that using technology would open their eyes to new products and deepen their 

understanding of how software and CAT tools are used. 

 

Therefore, in order to cope with the global academic curricula of teaching 

translation technology and to modernize Libyan universities curricula, there should be 

constant steps by all Libyan universities to include translation technology courses in 

their curricula. The time has come to be realized that translation software has become 

an important aspect in the academic circles.  

 

9. The Need for Teaching CAT tools in Libyan Universities 

During the last decades, interest in improving the teaching of translation has increased 

globally. According to a study by Shadia (2001), technology has permeated almost all 

our routines and become an essential part of our life, and translation is not different 

from all the other aspects of life. Currently, translation technology e.g. CAT tools can 

offer a wide range of competing commercial CAT products that are enabled for 

Arabic. The most widely used are: SDL Trados, MultiTrans, MetaTexis, LogiTerm, 

Wordfast, Star Transit, and Déjà Vu. Moreover, while translation memory based on 

CAT tools differs from one software to another, there are core basics that all software 

have in common such as Termbase, Tags and other Features. 

 

On the other hand, CAT tools have other features like (i) Quality Assurance 

(QA), (ii) Checkers and Testing, (iii) Analysis (reports), (iv) Preview, and (v) Filters. 

A computer system (Ibid, 2001) can perform Machine Translation (MT) alone or the 

user is expected to apply post-editing or pre-editing in order to get high quality 

machine translation. For example, comparing between machine translation and a 

human translator, Brown reckons as follows:  
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A computer can work on draft translation at any time of the 

day, thus a 10.000 word translation that would take a 

human translator about a week to produce could be done 

overnight ready for editing the next morning. Better quality 

control since text already entered in the software will not 

need to be re-checked if it can be identified uniquely. 

(Brown 1998: 70) 

 

This is the equivalent of 40 standard pages (250 words each). The time saved is over 6 

days, which can not only considerably ease the burden on the translator but also allow 

for ample time for revision and quality control and assurance. 

 

As technology advances, more and more electronic and online dictionaries and 

encyclopedias are becoming available. These are used as resources for translators that 

can be referred to during the process of translation. In short, a key characteristic of 

CAT tools is that a human translator controls the translation process and that the 

technology is merely used to assist translators (O‟Hagan, 2009: 48) and to „increase 

their productivity and efficiency‟ (Bowker, 2002: 4).  

Concerning the importance of technological skills and competence in gaining 

employment, almost all participants agree that translators should be provided with 

appropriate training on how to use the following tools and technologies: Office 

programs (word processing, spreadsheet, and presentation), TM systems, terminology 

management systems, localization programs, and desktop publishing programs.  

 

Currently, the field of translation technology has started to attract the attention 

of translation scholars in the world, and consequently in Libya in the recent years due 

to several factors. In this context,  Hakkani et al. (1998: 4) point out that: (i) the first 

factor is the changing nature of the translation profession, with more complex 

translation tasks requiring translators with greater technological competence, such as 

using desktop publishing (DTP), (ii) the second factor is obviously the new demands 

and practices in the field, such as localization, post-editing MT output, web 
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translation, fansubbing, and crowd sourced translation, (iii) the third factor is, of 

course, the changing profile of the learners. The new generation of learners often 

consider the use of traditional methods of teaching and translating unattractive, 

unproductive and demotivating. The role of translation technology in translation 

teaching curricula in Libya has not been brought on board yet. In contrast, one most 

important fact is that many participants stated that using technology would open the 

students' eyes to new products and deepen their understanding of how CAT tools are 

used. 

Therefore, in order to keep pace and align with global academic curricula of 

teaching translation technology and to modernize Libyan universities translation 

teaching programs, Libyan universities must take steps towards including translation 

technology courses in their curricula. The time has come for the oversight authorities 

and academic bodies to realize that translation software has become an important 

aspect in academic circles.  

 

10. The Questionnaire Findings 

The following findings proposed further down are based on the analysis of data 

collected from 38 participant teachers teaching translation studies courses in Libyan 

universities:  

1. The current translation courses in Libyan universities do not include any reference 

to machine translation or any CAT tools. Students only learn the basics of 

Translation Studies as a discipline; 

2. Translation software has not been used in Libyan universities until now because it 

is not included in the curricula; 

3. The majority of teachers who participated in the study support the use of CAT 

tools in teaching translation courses in Libyan universities; 

4. Curricula need to be revised, infrastructure should be provided and faculty 

members need further technical and subject-related training, especially with 

respect to translation technology and more support for in-service training of 

practicing translators is needed;  
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5. Participants in the questionnaire call for necessary measures to be considered to 

adopt using CAT tools in the classroom and point out the need for traditional 

methods of translation to be replaced by more adequate and effective ones;  

6. Using CAT tools needs well-qualified users; therefore, universities should provide 

students with the necessary technical knowledge and skills to prepare them for the 

translation market;   

7. Finally, the findings also have pedagogical and practical implications and would 

be very useful for translation trainers and translation tool developers. 

 

11.  The Questionnaire Conclusion 

To sum up, in view of the results of the study, the delay in implementing translation 

technology in Libyan universities was due to certain factors and obstacles: (i) firstly, 

machine translation is not seen as an essential course in translation studies curricula, 

(ii) secondly, there is a lack of skilled trainers and technical support from the IT 

department, (iii) thirdly, there is no infrastructure for using CAT tools in the 

classroom; neither computers nor internet access are available in the classroom. To 

fill this, the findings suggest that some measures should be taken, some of which are 

of a methodological and pedagogical order, such as conducting diagnostic studies to 

assess how translation is taught and identify teacher and learner needs, while others 

are of an administrative and practical nature, such as espousing advanced 

technologies, providing the necessary equipment and training faculty in this respect.  

It is hoped that these results will prompt students and teachers to take stock of 

verifying the situation and engage in calling for the necessary reforms that are likely 

to introduce CAT tools in curricula and in the classroom.   

 

12. Recommendations 

In the last few years, interest in improving the teaching of translation has increased 

significantly. Machine translation has become part and parcel of teaching translation 

at university level globally. Given that the main aim of translator training institutions 

is to produce qualified translators who are conversant with modern technology as 
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harnessed for the translational task, more attention needs to be paid to revising 

translation teaching in Libya. In this context and based on the above mentioned 

findings, the following recommendations are made: 

 

1. The study can be useful for learners and teachers. It also can contribute a 

significant input into the work of educational planners and curriculum design 

advisors. Besides, discovering the impact of CAT tools on teaching will be a 

potentially fruitful area to study.  

2. Participants in the questionnaire pointed out that translation education needs to be 

encouraged by the Ministry of Higher Education, and the use of CAT tools should 

be planned and designed on pedagogical principles to suit the specific needs of the 

students.  

 

3. This study can also be beneficial for future research work in the field. Heads of 

Departments of English and Heads of M.A. and PhD Studies Committees can tap 

this study for topics of interest and motivate more people to conduct research on 

MT and CAT tools. 

4. The need for the curriculum design department at the Ministry of Higher 

Education in Libya to launch a professional development program that would 

enable its members to identify and define needs, propose reform and development, 

and collaborate with international academic institutions. 

5. The need for the Ministry of Higher Education to reconsider its stance on the use 

of distance education technology and implement elements of online course 

instruction in Libyan higher education.  

6. These findings support new research worldwide in favor of using translation 

technology teaching. The results open an avenue for further investigation of this 

issue in other parts of Libya and other Arab countries in order to have a broader 

picture of teaching CAT tools in this part of the world. 

7. The findings of this study may have implications for other learning applications in 

other subjects such as writing or speaking, since there may be similarities in the 
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perceptions of translation technology practices between university and the 

translation market. 

8. Teaching and implementing CAT tools shed light on the knowledge and skills that 

translation instructors and professional translators need to acquire in order for 

them to effectively be capable of utilizing such translation software.  

9. It is hoped that this project will initiate a healthy discussion on the challenges 

facing the implementation of CAT tools in Libyan universities. 

10. Once the academic institutions have integrated dedicated software in translation 

teaching, other disciplines are likely to follow suit, and advanced technology is 

likely to be promptly introduced as it gets on the market.    
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Abstract: 

    People represent the most valuable wealth in any society. Therefore, plans and implements 

development programs are planned in order to achieve human well-being and enable man to 

live with dignity. Ultimately, all social development efforts are aimed at serving the human 

being and enabling him to enjoy the wealth of his society, and discovering and developing his 

capabilities, tendencies, and preparations. The issue of rehabilitating individuals and 
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rebuilding cities destroyed by war is of utmost importance, as it achieves sustainable human 

development. This is because rehabilitating individuals affected by war psychologically, 

socially and economically, helps them achieve social and psychological harmony, strengthens 

their connection with their surroundings and strengthens their sense of their value. National 

reconciliation is among those factors that accelerate the reconstruction of devastated cities, 

achieve social welfare, strengthen the bonds of society, and build a state of institutions and 

law. Women are also considered an important means to achieve psychological rehabilitation 

for women who have been subjected to violence in all its forms during the war. In addition, 

women have a major role in achieving national reconciliation. There are many obstacles that 

prevent the achievement of national reconciliation in Libyan society, which requires giving up 

the factors behind them, and conceding narrow, personal and immediate interests in order to 

advance the country that has been affected by the factors of sabotage in all its forms. In the 

current study, the researchers examine the factors hindering the Libyan national 

reconciliation, and focus on the importance of adopting the philosophy of sustainable human 

development, the importance of rebuilding cities destroyed by war, and the role of women in 

achieving national reconciliation. 

Key words: urban reconstruction, rehabilitation of war-affected populations, sustainable 

human development, national reconciliation, human development obstacles 
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ABSTRACT  
Ten wells were chosen in east-west trend and nine wells were chosen in north south of 

ground water well samples at AL- Khoms region north west of libya.  . Water sampling was 

done on a monthly basis for three months starting from April till June. The study covered the 

average analysis of physical and chemical parameters. 

When the present result are comprised east-west trend with the vertical trend, number of  ten 

ground water samples at the east-west trend and nine ground water samples at the nor-west 

trend were analyzed for th eir chemical characteristics including pH, total dissolved solids 

(TDS), chloride, sulphate, bicarbonate,nitrate, sodium, potassium, magnesium and calcium 

content. High concentrations of some cations and anions were observed specialty in wells 

near the sea at the east-west trend. An over-reliance on ground water to meet an ever-

increasing water demand has resulted in an excessive depletion of the fresh ground water 

stock and the situation is being exacerbated by seawater intrusion. 

 

KEYWORDS: Libya, ground water, seawater, intrusion, salinity. 
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INTRODUCTION  

Sea water intrusion into coastal aquifers leads to impairment of the quality of the fresh water 

aquifers. The extent of saline water intrusion is influenced by nature of geological settings, 

hydraulic gradient, rate of groundwater withdrawal and its recharge [1-3]. 

The intrusion of seawater to groundwater system has recently emerged as a serious problem 

damaging ground water systems, in Libya. This problem is triggered by the compulsive 

consumption of ground water in domestic, agricultural, and industrial applications, [4-7]. 

Seawater intrusion (or salt-water intrusion) is the underground flow of seawater into 

freshwater wells and aquifers. Seawater intrusion is limited to aquifers where groundwater 

and seawater are in hydraulic continuity. Freshwater has lower density than Seawater and 

floats on top of it. The interface between the two bulks is not distinctive boarder; it is a 

mixture of fresh and salt water (saline water). The shape of the interface is established by the 

hydrodynamic balance along the contact plan. This interface has an inclination towards land 

and its toe intersects with the bottom of the aquifer [8-11]. 

 

MATERIALS AND METHODS 

Study Area: 

This work was carried out at khoms  district which has  20 km coastal stretch on the south 

shoreline of the Mediterranean sea, It is bounded by Wadi Libda from the northwest, and 

Wadi Kaam from southeast and googase region from southeast. Ten wells were chosen in 

east-west trend and nine wells were chosen in north-south trend The wells between latitudes 

32o 22` and 32o 37` N and longitudes 14o 11` and 14o 26` E. Water sampling was done on 

a monthly basis for three months starting from April till June 2012. To monitor the existing 

study, we obtain map of the area under investigation. Fig(1) shows the area that covered by 

our study, which was obtained from Google. 

 

 
Fig(1):Map of the area under consideration. 
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Experimental work: 

Fifty seven groundwater samples were collected from 19 wells, water was sampled on a 

monthly basis, during three months starting from April till June. 57 samples were taken from 

Khoms city from different sits, the pH were measured for Water samples using pH-meter 

type HANNA model HI8014, and electric conductivity E C values were measuresd using E 

C meter model 4520. The total dissolved solids (TDS) were weighted after sample 

evaporation. Chloride, carbonate, sulphate  bicarbonate, calcium and magnesium were  

determined according to Adams[1990], while sodium and potassium were measured by 

using flame photometer type JENWAY model PFP7, Phosphide ion were measured by  UV 

Visible Spectrophotometer from varian Company, USA, at wavelength 400nm using Planck 

detector. 

 

RESULTS AND DISCUSSION: 

- Statiscal analysis of wells samples three months  at the vertical trend and  the horizontal 

trend. 

Table (1): Results of wells samples three months  at the vertical trend and  the horizontal 

trend 

Sample collection period months at the vertical trend and  the horizontal trend 

  the horizontal trend the vertical trend 

TEST Unit Average 

Std.Deviation 

Minimum Maximum Average 

Std.Deviation 

Minimum Maximum ± ± 

TDS ppm 4229 1692.2 2222 8975 2709  854.74  1425 4788  

Cl
-
 ppm 1465.2 695.8 701.5 3305.1 744.2 388.1 46 1753.7 

SO4
2-

 ppm 1018.8 494.7 408.7 2304.5 607.8 222.26 232 1225.4 

HCO3
-
 ppm 393.6 119.3 235.5 756.4 286.4 35.4 252 351.4 

Na
+
 ppm 909.1 421.2 424.2 2110.8 566.8 244.9   32 1133  

K
+
 ppm 19.19 8.5  7.9  51.6  12.5   3.9 5.8  21.2  

TH   1586 802 842 3780 925 193.9 654 1330 

Mg
2+

 ppm 246.8 167.7 81.9 674.6 113.4 42.4  49.9  204.8  

Ca
2+

 ppm 184.7 21.1 131.4 213.3 189.8 15.15 152.4 222.9 

pH ---- 7.4 0.23 6.9 7.8 7.7 0.271 7.19 8.18 

P3
-
 ppm 0.791 0.792 0.019 2.926 1.29 3.49 0.013 14.26 

PO4
3-

 ppm 2.4 2.5 0.05 8.9 3.9 8.9 0.2 43.7 

Salinity ppm 3.4 1.43 1.7 6.6 2.1 0.79 1.1 3.8 

E.C ms/cm 6009 2508.9 1260 12070 4064  1273.57  2530  7000  

*All concentrations are measured in ppm, pH unit, electrical conductivity in µS/cm 
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Total dissolved solids 

 

Fig (2): Shows T.D.S values for all water samples 

Figure 28 shows the TDS value in the area’s ground water. TDS  concentration varied 

between (8975-2222)ppm landward of the study area in vertical trend, (4788-1592)ppm, 

near the Mediterranean Sea in horizontal trend and The concentration of TDS content 

indicates a gradual decrease in TDS concentration landward.  

Comparing the horizontal trend TDS values with the vertical trend TDS values, TDS content 

increased significantly through the horizontal trend  (4788-1592)ppm. This could be 

attributed to seawater intrusion that is triggered by the increased consumption of ground 

water and near the Mediterranean Sea in horizontal trend. 

Chloride Ion 

 

Fig (3): Shows Chloride ion concentration for all water samples Shows 
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The variation of chloride content is represented in Figure 29  It has a similar profile to that 

of TDS. It shows that, chloride concentration varies between (3305.1-701.5) ppm landward 

of the study area in vertical trend and (1753.7-50.9)ppm near the Mediterranean Sea in the 

horizontal trend.The horizontal trend  chloride value (3305.1-701.5)ppm  is much higher  

than the vertical trend chloride value (1753.7-50.9)ppm . Which  due to wells located far 

from coast and depth of the study area in the vertical trend. 

Sulphate Ion 

 

Fig (4): Shows Sulphate ion Concentration  for all water samples 

Sulphate constitutes the second predominant anion after chloride and varies in content 

between (2304.5-408.7) ppm near the Mediterranean Sea in the horizontal trend . and 

(1225.4-257.4)ppm  landward in vertical trend of the study area ( Table3 & Fig 30). sulphate 

enrichment is associated with TDS rise. The The horizontal trend  sulphate content (2304.5-

408.7) ppm is much higher than the vertical trend sulphate content(1225.4-257.4)ppm.  

Bicarbonate  Ion 

 

Fig (5): Shows Bicarbonate  ion concentration  for all water samples 

The studied water wells show low contents of bicarbonate and lack carbonate ion. 

Bicarbonate concentration ranges between (756.4-235.5)ppm at the horizontal trend  of the 

study area and (351.4-229.4)ppm at the vertical trend (Table 3 & Fig 31). The higher value 

of bicarbonate content at the horizontal trend  of the study area may be attributed to local 

calcareous water bearing sediments.  
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Sodium Ion 

 

Fig (6): Shows Na
+
 values for all water samples 

Sodium concentration ranges between (2110.8-424.2)ppm near the Mediterranean Sea in the 

horizontal trend and (1133-30.8)ppm at the vertical trend of the study area  (Table 3 & Fig 

32). figure of sodium content shows a gradual decrease landward (Fig 32). The horizontal 

trend sodium content is higher than the vertical trend (1133-30.8)ppm.  

which is  wells located far from coast and depth at the vertical trend of the study area. 

Potassium Ion 

 

Fig (7): Shows Concentration  Potassium Ion for all water samples 

Potassium content is generally lower than that of sodium. The potassium content ranges 

between (51.6-7.9)ppm30.93 ppm near the Mediterranean Sea at the horizontal trend and 
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(21.2-5.8)ppm  at the vertical trend of the study area (Table 3 & Fig 33). Generally,  

potassium content is rather similar to that of sodium content  (Figs 32 and 33) . 

Magnesium Ion 

 

Fig (8): Shows Concentration of Mg
+2

  ion for all water samples Shows 

Magnesium content varies between (674.6-81.9)ppm  near the Mediterranean Sea at the 

horizontal trend and (204.8-49.9) ppm at the vertical trend of the study area (Table  3 & Fig 

34).  

Calcium Ion 

 

Fig (9): Shows Calcium ion concentration  for all water samples Shows 

Calcium content varies between (213.3-131.4)ppm near the Mediterranean Sea at the 

horizontal trend and (222.9-152.4)ppm at the vertical trend of the study area Table (3). The 

figure of calcium content shows decrease in calcium content toward the Mediterranean Sea 
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Fig (35). This may give an indication about its source mainly from the land. The high values 

of calcium may be related to the lithology of water–bearing sediments and surface 

calcareous materials which is dominant along the study area. 

Acidity and basity of samples (PH-Value) 

 

Fig (10): Fig (3.1.4): Shows pH values for all water samples 

The pH values of the collected samples range between 7.8-6.9 at the horizontal trend and 

8.18-7.19 at the vertical trend of the study area (Table 3). The pH values across the study 

area  Fig 36 indicate  that, the ground water is dominantly alkalineand becomes acidic near 

the Mediterranean Sea at the horizontal trend. This may give indication that, the TDS is not 

the single factor affecting the pH value of the studied ground water and may be attributed to 

the recharging of the ground water by rainfall, which is relatively high in the study area.  

Electrical Conductivity(EC) 

 

Fig (11): Shows EC values for all water samples 
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E.C values are listed in table 3 and their values  across the study area is shown in Fig 37. 

The ground water show high E.C values ranging between (12070-1260)µS/cm, near the 

Mediterranean Sea at the horizontal trend, and (7000-2530) µS/cm at the vertical trend of the 

study area. 

Phosphide ion 

 

Fig (12): Phosphide ion content varies between (2.926-0.019)ppm  near the Mediterranean 

Sea at the horizontal trend and (14.26-0.013)ppm at the vertical trend of the study area 

(Table  3 & Fig 38).  

Phosphate ion 

 

Fig (13): Phosphate ion content varies between (8.9-0.05)ppm  near the Mediterranean Sea 

at the horizontal trend and (43.7-0.2)ppm at the vertical trend of the study area (Table  3 & 

Fig 39). Since it is calculated from P3
-
. 



 

ويــتربــلة الــمج
Journal of Educational

ISSN: 2011- 421X  
Arcif Q3

5.1معامل التأثير العربي   

91العدد   

 

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

     

salinity 

 

Figure 14: PO4
3-

value showed also an increasing trend during the whole period of 

observation at the horizontal trend of the study area.   

 

References 

1-.Choudhury. K, Saha. D. K.,  Chakraborty. P., Geophysical study for saline water intrusion 

in a coastal alluvial terrain. Journal of Geophysics, 46, 189-200. (2001). 

2 -Hibbert, E.S.,. The hydrogeologe of the wirral peninsula. Journal of the Institute Water 

Engineers, 10, 441-69(1956). 

3 -Elmoujabber, M, Atallah, T, Darwish, T, and Bou  Samra, B,  Monitoring of groundwater 

salination by seawater. intrusion on the Lebanese Coast ,Lebanese Scienece Journal  5 (2), 

21-36(2004). 

4 - Minas H.A, Abdel-Latif A,  Abuarabia. H.H, The analysis of sea water invasion, 

northwest Libya. GRMENA. 1: 267-279(2005). 

 5 -Bakker.M. The size of the fresh water zone below an elongated island with infiltration . 

water Resour.Res.36 (1), 109-117(2000). 

6 -Bradwwell,  D.,. Detection of seawater infiltration. The Analyst, 77,  381-19(1952). 

7 -Person, M, Taylor, J. Z, and Dingman, S. L, Sharp interface models of salt water intrusion 

and wellhead delineation on Nantucket Island Massachusetts, Ground Water 36(5), 731-

742(1998). 

8 - Fetter. C.W,  Position of the saline water interface beneath oceanic islands, Water 

Resources Research. 8: 1307-1315(1972). 



 

ويــتربــلة الــمج
Journal of Educational

ISSN: 2011- 421X  
Arcif Q3

5.1معامل التأثير العربي   

91العدد   

 

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

     

9  - Todd. D,  Salt-water intrusion and its control. Journal of American Water Works 

Association 66: 180-187 (1974). 

10  - Kallergis. G,  Applied Hydrogeology in Greece, Publication of the Technical Chamber 

of Greece, 9: 1-22(1986).  

11 – Jiao. J.J,  Wang. X. S,  Nandy. S, Preliminary assessment of the impacts of deep 

foundations and land reclamation on groundwater flow in a coastal area in Hong Kong, 

China. Hydrogeol. J. 14 (2): 100 – 114(2006).  



 

ويــتربــلة الــمج
Journal of Educational

ISSN: 2011- 421X  
Arcif Q3

5.1معامل التأثير العربي   

91العدد   

 

http://tarbawej.elmergib.edu.ly                                                                                        712       

  
 

Hilbert Space and Applications 

 

Elhadi  A. A. Maree
1
, Abdualah Ibrahim Sultan

2
 and Khaled A. Alurrfi

3
 

1,3
Department of Mathematics \ Faculty of Science - Elmergib University 

2
Department of Mathematics \ Asmarya University 

Wisammaree11@gmail.com
1
, Sultan.1120006@gmail.com

2
, alurrfi@yahoo.com

3
 

 

   

Abstract: Functional analysis is one of the most important branches of modern Mathematics 

and Physics. In functional analysis, Hilbert spaces have a great and positive influence in the 

development of functional analysis. Hilbert spaces have a rich geometric structure because 

they are endowed with a scalar product which allows the introduction of the concept of 

orthogonality of vectors. The aim of this paper is to introduce the Hilbert spaces, and their 

properties, operations, and applications. We first give an introduction about functional 

analysis and highlight the importance of Hilbert spaces in the development of functional 

analysis. Then, we focus on significant and crucial spaces for Hilbert spaces called Banach 

Spaces. We do so by studying normed spaces and their properties. Finally, we discuss what is 

meant by Hilbert spaces and what is the relation between Hilbert and Banach spaces.  

Keywords: Functional analysis, Hilbert Space, Banach Spaces. 

1. INTRODUCTION  

Mathematics is the queen of science and the language of nature. Also, it occupies and plays 
a crucial and important role in the human societies. Moreover, it represents a strategic key in 
the development of the whole world and mankind. It has roots in ancient Egypt and Babylonia, 
then grew rapidly in ancient Greece. Mathematics written in ancient Greek was translated into 
Arabic. About the same time some mathematics of India was translated into Arabic. Later 
some of this mathematics was translated into Latin and became the mathematics of Western 
Europe and then after a hundred years it became the mathematics of the whole world. In fact, 
Mathematics can be found in plenty of fields today for instance Business Decisions, Physics, 
Economics, Engineering, Medicine, Modern Society, Industry, Finance, Marketing and 
Computer Science.  As we see nowadays, we are in the era of computer and technology, but if 
we think deeply for a moment, we will find that Mathematics has played a main and significant 
role in the high development of Computer Science. All the latest software and programmes that 
made the world very small and provided comfortable life for us has been connected with some 
Mathematical programmes. 

There are plenty of branches of Mathematics such as Geometry, Topology, Algebra, 
Number Theory, Mathematical Analysis including Calculus and Real Analysis, Complex 
Variable Analysis, Differential Equations, Numerical Analysis and Functional Analysis etc.  
All these branches are relevant and connected with one another. And all of them have their 
own effects, significances, and applications in several fields. One of the most crucial and 
important branches is the Functional Analysis. Functional Analysis was born in the early years 
of the twentieth century as part of a larger trend toward abstraction. One of the characteristics 
of functional analysis is the study of classes of functionals in particular, the dual space, the 
space of all continuous linear functionals on a vector space (see[1-8]).  Functional Analysis is 
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one of the central areas of modern mathematics and it has a strong influence on a great number 
of completely different fields inside and outside of mathematics such as systems engineering 
and atomic physics, or some topics in general Topology, Measure and Integration, Linear 
Algebra, Geometry, the theory of approximation or representation theory and  theory of 
Banach and Hilbert spaces. These spaces have a great impact in the development of Functional 
Analysis because the whole theory of Functional Analysis deals with them. Banach space is 
known as complete normed linear space while the complete inner product space is called 
Hilbert space. The typical examples of Banach spaces are and  under the following norm: 

 

where   or   

and,  

 

 
The typical examples of Hilbert space are as follows:  

The space , finite dimensional complex Euclidean space, is a Hilbert space with an inner 

product expressed by: 

 

where: 

 

The space with the following an inner product 

 
 

The mathematical concept of a Hilbert space named after David Hilbert who made a very 
positive and great influence in the development of Functional analysis.  It extends the methods 
of vector algebra and calculus from two and three dimensions to finite and infinite number of 
dimensions. 

The theory of Hilbert spaces is the core around which functional analysis has developed. 
Hilbert spaces have a rich geometric structure because they are endowed with an inner product 
which allows the introduction of the concept of orthogonality of vectors. Hilbert space is truly 
fundamental mathematical structure which appears in wide branches of pure and applied 
mathematics. For instance, quantum mechanics, integral equations, linear system of equations 
and operator theory.                                                                                                                                 

  Also, Hilbert space is an abstract notion of great power and beauty which has been central to 
the development of mathematical analysis and forms the backdrop for many applications of 
analysis to science and engineering due to the existence of an inner product that determines the 
norm.                                                                     

2. NORMED VECTOR SPACES 

2.1 Basics about Linear algebra 

In order to achieve our aim of discussing the operators and the  application of a Hilbert 
space, it is really important to know some concepts, definitions and examples of some related 
subjects such as vector space, vector subspace, normed space, Banach space etc. All these 
results will provide assistance and guide us to the main point of our research. 

𝐶𝑏 ℝ =  𝑓 ∈ 𝐿∞ ℝ ∶ 𝑓 𝑖𝑠 𝑏𝑜𝑢𝑛𝑑𝑒𝑑 𝑎𝑛𝑑 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 ,      𝑓 ∞ = 𝑠𝑢𝑝𝑥∈𝑅 𝑓 𝑥    
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Definition 2.1.1 (Vector Space).A vector space X (called also linear space) is a set of 
elements (vectors) over the field F, with two operations: 

 

 

 

 

. 

. 

. 

. 

. 

. 

. 

 
Elements of    will be called vectors If ,  then  will be called a  real vector space, 
and  if  ,  then  will be called  a complex vector space. 

Definition 2.1.2 (Vector Subspace).A subset  of a vector space is a vector subspace 

of   if thefollowing two axioms are satisfied: 

 

 

 

Vector subspace is also called linear subspace. 

Definition 2.1.3 (Linear Combination).Let  be a vector space and let   

A vector   is called a linear combination of vectors  if there exist scalars 

   such that 

 

Definition 2.1.4 (Span).Given a set of vectors    for a vector space  and 

indexing set  , the collection of all linear combinations of vectors in   is called thespan of    

and denoted by span(S)  

It is obvious that span(S) is a subspace of   for any set  . 
 

Definition 2.1.5 (Linear Independence). 

A finite collection of vectors  is called linearly dependent if 

 only if 

 

A collection of vectors which is not linearly independent is called linearly dependent. 

2.2 Basic concepts and definition 

Definition 2.2.1 (Metric Space).Let  be a set. A metric on  is a function: 
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satisfying the following properties: 

 

 

 
A metric space (X,d) is a non-empty set  on which a metric   is given. 

Definition 2.2.2 (Norm).Assume  be a vector space over .A norm on   is 

a map 

 
Satisfying the following properties: 

 

 
Remark: In case the function  satisfies only the properties  and , Then it is called 

a seminorm on 

Definition 2.2.3 (Normed Space)A vector space with a norm is called 𝑛𝑜𝑟𝑚𝑒𝑑𝑠𝑝𝑎𝑐𝑒. 

Also we can say that a 𝑛𝑜𝑟𝑚𝑒𝑑𝑠𝑝𝑎𝑐𝑒 is a pair  , where X is a vector space and  is 

a norm defined on X. 

2.3 Properties of  Normed Spaces 

2.3.1 Sequences 

Sequence. A Sequence in a normed space   is an ordered set in   whose members can 

be labelled with positive integers.  We write   or  . 

Convergence of sequences. A sequence  in a subset   of a normed space   

isconvergent if there is a member   for which, given any   a number  can be 

found such that 

 
If this is the case, we write    (which is read '  ') and  is called the 

limit of the sequence. So, in other way we can express it by 

 
Which is read ‘the limit as n tends to ∞ of un, is u’. 

The convergence in a normed space has the basic properties of the convergence in R.  

(i)A convergent sequence has a unique limit 

 

 
Remark.  A norm in a vector space E induces a convergence in E. In other words, if we have 

a normed space E, then we automatically have a convergence defined in E. 

Uniform convergence:Let    We say that the sequence convergence 

uniformly to  if for every   there exist a constant   such that for all   and for all 

indices    we have 

 

𝑑 ∶ 𝑋 × 𝑋 ⟶ ℝ+,     𝑥, 𝑦 ⟼ 𝑑 𝑥, 𝑦  

 𝑴𝟏    𝑑 𝑥, 𝑦 ≥ 0, 𝑎𝑛𝑑 𝑑 𝑥, 𝑦 = 0 𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑥 = 𝑦 

 𝑴𝟐    𝑑 𝑥, 𝑦 = 𝑑 𝑦, 𝑥    𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝑋 

 𝑴𝟑    𝑑 𝑥, 𝑧 ≤ 𝑑 𝑥, 𝑦 + 𝑑 𝑦, 𝑧     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦, 𝑧 ∈ 𝑋     𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦  

 .    ∶    𝑋  ⟶    0, ∞  ,      𝑥 ⟼  𝑥  

 𝑺𝟐      𝜆𝑥 =  𝜆  𝑥    𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑥 ∈ 𝑋 𝑎𝑛𝑑 𝜆 ∈ 𝑅 

 𝑺𝟏      𝑥 ≥ 0, 𝑎𝑛𝑑  𝑥 = 0  𝑖𝑓 𝑎𝑛𝑑 𝑜𝑛𝑙𝑦 𝑖𝑓 𝑥 = 0 

 𝑺𝟑      𝑥 + 𝑦 ≤  𝑥 +  𝑦       𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦   ∀ 𝑥, 𝑦 ∈ 𝑋 

 𝑢𝑛 − 𝑢 <          𝑓𝑜𝑟 𝑎𝑙𝑙  𝑛 > 𝑁 

lim
𝑛⟶∞

 𝑢𝑛 − 𝑢 = 0     𝑜𝑟     lim
𝑛⟶∞

𝑢𝑛 = 𝑢 

(ii) 𝐼𝑓  𝑥𝑛 ⟶ 𝑥   𝜆𝑛 ⟶ 𝜆   𝜆, 𝜆𝑛  𝑎𝑟𝑒 𝑠𝑐𝑎𝑙𝑎𝑟𝑠 , 𝑡𝑒𝑛 𝜆𝑛𝑥𝑛 ⟶ 𝜆 

 𝒊𝒊𝒊   𝐼𝑓  𝑥𝑛 ⟶ 𝑥  𝑎𝑛𝑑  𝑦𝑛 ⟶ 𝑦, 𝑡𝑒𝑛 𝑥𝑛 + 𝑦𝑛 ⟶ 𝑥 + 𝑦 
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Where  is the space of all continuous functions defined on a closed bounded set . 

Pointwise convergence: Let. We say that the sequence   is Pointwise convergence to   

if 

 

Where  is the space of all continuous functionsdefined on the interval [0,1]. 

2.3.2 Completeness 

Definition 2.3.2.1.A sequence   in  a subset    of a normed   space   is called a Cauchy 

sequence if  

 

or, in other words, more formally, if for any given  there exist a number  such that 

 

Definition 2.3.2.2.Let  be a normed space and let  be a sequence. Then  is 

said to be bounded if there is a constant      such that, 

 
Definition 2.3.2.3.A normed space  is called complete if every Cauchy sequence in   

converges to an element of   

Definition 2.3.2.4.A Branch Space is a normed space which is complete in the metric defined 

by its norm; this meant that every Cauchy sequence is required to converge.    

Proposition 2.3.2.1. Let be normed spaces and let  be a vector subspace. Then, the 

space becomes with the norm 

 
 

is a normed space. 

Proof. Note that coordinate wise addition/multiplication. 

 

Makes  a vector space (S1) and (S2) ofa norm are obvious. 

For (S3)We consider and .Then 

 

 

 

 

 

 
Definition 2.3.2.5. Let X be a normed space and let  be a sequence. Then, 

 

 

 𝑥𝑛 ≤ 𝑐      ∀ 𝑛 ∈ 𝑁 

  𝑥, 𝑦 +  𝑥′ , 𝑦′  =   𝑥 + 𝑥′ 𝑋
2 +  𝑦 + 𝑦′ 𝑌

2 
1
2 

≤     𝑥 𝑋 +  𝑥′ 𝑋 
2 +   𝑦 𝑌 +  𝑦′ 𝑌 

2 
1
2 

=    𝑥 𝑋
2 +  𝑥′ 𝑋

2  + 2 𝑥 𝑋 𝑥
′ 𝑋 +  𝑦 𝑌

2 +  𝑦′ 𝑌
2 + 2 𝑦 𝑌 𝑦

′ 𝑌

1
2 

≤    𝑥 𝑋
2 +  𝑦 𝑌

2 + 2  𝑥 𝑋
2 +  𝑦 𝑌

2   .    𝑥′ 𝑋
2 +  𝑦′ 𝑌

2  +   𝑥′ 𝑋
2 +  𝑦′ 𝑌

2 

1
2

 

=    𝑥 𝑋
2 +  𝑦 𝑌

2 
1
2 +   𝑥′ 𝑋

2  +  𝑦′ 𝑌
2 )

1
2 

2 .
  1
 2

 

=   𝑥, 𝑦  +   𝑥′ , 𝑦′   

 𝒊      𝑥𝑛  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 𝑡𝑜 𝑥 ↔ 𝑙𝑖𝑚𝑛⟶∞ 𝑥𝑛 − 𝑥 = 0 
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Theorem 2.3.2.1.A 𝑐𝑙𝑜𝑠𝑒𝑑𝑣𝑒𝑐𝑡𝑜𝑟𝑠𝑢𝑏𝑠𝑝𝑎𝑐𝑒𝑜𝑓𝑎𝐵𝑎𝑛𝑎𝑐 𝑠𝑝𝑎𝑐𝑒𝑖𝑠𝑎𝐵𝑎𝑛𝑎𝑐 𝑠𝑝𝑎𝑐𝑒𝑖𝑡𝑠𝑒𝑙𝑓. 

Proof.Let  be a Banach space and let  be a closed vector subspace of . If    is a 

Cauchy sequence in, then it is a Cauchy sequence in  and therefore there exists  such 

that  Since  is a closed subset of  , we have  Thus every Cauchy sequence in  

  converges to an element of   

Proposition 2.3.2.2.A Cauchy sequence is bounded. 

Proof.Let be a Cauchy, 

 

 
So, we can find 

 
Let Let  be a metric space,  and . We callDefinition 2.3.2.6. 

 

 

with centre  radius  . 

Proposition 2.3.2.3.Let  be complete metric spaces (respectively, Banach spaces) and 

 be a closed subset (respectively, a closed vector subspace). 

 

 
Theorem 2.3.2.2 (BaireTheorem). Let  be a complete metric space and  be 

countably many dense open subsets. Then is dense. 

2.4 Linear Mappings 

Definition 2.4.1 (Linear maps).Let and  be - vector spaces. A linear map  of  into  

is a map  such thatLet  be normed spaces and let  be a linear map. 

Then the following are equivalent: 

 
A linear map    is called a linear functionalor also, a linear form E.  

The set of all linear forms on Eis called the algebraic dual E
*
 of E. 

E
*
 becomes a - vector space with the following definitions of addition and scalar 

multiplication: 

 
The zero map  mapping every element  to . 

 

 

 𝒊𝒊      𝑥𝑛

∞

𝑛=1

 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 𝑖𝑓 𝑡𝑒 𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑜𝑓 𝑝𝑎𝑟𝑡𝑖𝑎𝑙 𝑠𝑢𝑚𝑠 𝑠𝑁  

=  𝑥𝑛

𝑁

𝑛=1

𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 

∃𝑁 = 𝑁1    ∶   ∀𝑛, 𝑚 ≥ 𝑁  ∶     𝑥𝑛 − 𝑥𝑚 ≤ 1.  𝑇𝑒𝑟𝑒𝑓𝑜𝑟𝑒, 

 𝑥𝑛 ≤  𝑥𝑛 − 𝑥𝑁 +  𝑥𝑁 ≤ 1 +  𝑥𝑁     ∀𝑛 ≥ 𝑁 

 𝑥𝑚 ≤ 𝑚𝑎𝑥   𝑥1 ,  𝑥2 , … . . ,  𝑥𝑁 ,  𝑥𝑁 + 1 < ∞    ∀𝑚. 

 𝑖    𝑋 × 𝑌 𝑖𝑠 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑚𝑒𝑡𝑟𝑖𝑐 𝑠𝑝𝑎𝑐𝑒   𝐵𝑎𝑛𝑎𝑐 𝑠𝑝𝑎𝑐𝑒  

 𝑖𝑖    𝑍 𝑖𝑠 𝑎 𝑐𝑜𝑚𝑝𝑙𝑒𝑡𝑒 𝑚𝑒𝑡𝑟𝑖𝑐 𝑠𝑝𝑎𝑐𝑒   𝐵𝑎𝑛𝑎𝑐 𝑠𝑝𝑎𝑐𝑒  

 𝜆𝑥 + 𝜇𝑦 = 𝜆𝐴 𝑥 + 𝜇𝐴 𝑦      𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝐸 𝑎𝑛𝑑 𝜆, 𝜇 ∈ 𝐾 

𝑦 + 𝑧 ∶ 𝑥 ⟼ 𝑦 𝑥 + 𝑧 𝑥 ,   𝜆𝑦 ∶ 𝑥 ⟼ λ𝑦 𝑥  ;     𝑦, 𝑧 ∈ 𝐸∗, 𝜆 ∈ 𝐾, 𝑥 ∈ 𝐸 
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Proposition 2.4.1.  

(i)A linear map  is called injectiveif for all , the condition  

implies that . In other words, different vectors in  are mapped to different vectors in 

. 

(ii) A linear map  is called surjectiveif the range of . 

(iii) A linear map is called bijective if is injective and surjective. 

Definition 2.4.2 (continuous mappings).  Let   and   be two normed spaces, and let   

be a mapping from   into    If for any sequence  of elements of  converges to  

 , the sequence   converges to  , the mapping  is called continuousat , 

i.e.,  is continuous at   if 

 

 
If    is continuous at every  , then we simply say that   is continuous. 

We can also define the continuous mapping on a normed space by saying that: 

Let   be a normed space. A map   is said to be continuousif for , there exist  

  such that 

 

Theorem 2.4.1. A linear mapping  is a continuous if and only if it is continuous at 

a point.  

Proof. Assume  is continuous at   Let    be arbitrary element of  and let  be a 

sequence convergent to  Then the sequence   converges to    and thus we 

have   

 
Definition 2.4.3 (Bounded linear mapping).   

A linear mapping    is said to be bounded if there is a number   such that     

 

Proposition 2.4.2. Let  be normed spaces and let  be a linear map. Then the 

following are equivalent: 

a) A is continuous. 

b) A is bounded. That is, 

 

 

 

Proof.  If   we get 

 

 

 𝑥𝑛 − 𝑥0 ⟶ 0             𝑖𝑚𝑝𝑙𝑖𝑒𝑠                𝐿 𝑥𝑛 − 𝐿 𝑥0  ⟶ 0 

or 𝑥𝑛 ⟶ 𝑥0   𝑖𝑛  𝐸1     𝑖𝑚𝑝𝑙𝑖𝑒𝑠     𝐿𝑥𝑛 ⟶ 𝐿𝑥0   𝑖𝑛   𝐸2 

 𝑥 − 𝑦 <            𝑖𝑚𝑝𝑙𝑖𝑒𝑠             𝐴 𝑥 − 𝐴 𝑦  <        𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈ 𝐸   

 𝐿 𝑥𝑛 − 𝐿 𝑥  =  𝐿 𝑥𝑛 − 𝑥 + 𝑥0 − 𝐿 𝑥0  ⟶ 0 
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Assume  were unbounded Then 

 

 

 

 

 
Definition 2.4.4. A mapping  from a subset  of a normed space into is 

called a contracting mapping(or simply acontraction) if there exist a positive number c< 1 

such that 

 

 
Theorem 2.4.2. (Banach Fixed Point / Contraction Mapping Principle). 

Let  be any complete metric space (Banach space) let  be a closed subset and 

 be a contraction, i.e., a map satisfying  

 

Where c is a constant belonging to the unit open interval (0,1). Then, there is a unique fixed 

point , i.e., a point with . 

Proof the uniqueness.Assume that  are two fixed points with Then 

 

 

 

 

 
So, there is just one unique fixed point. 

Proof the existence.Write A
n
u for A o A o A o … … o A and A

o
u = u. 

We want to prove that (A
n
u)n is Cauchy 

One we get this; we conclude that exists (by completeness)and it is a fixed point. 

Indeed. 

 
Now, to prove the sequence  is really Cauchy: take Then 

 

 

 

 

 

∀ 𝑛 ∈ ℕ     ∃ 𝑢𝑛 ∈ 𝑋   ∶       𝐴𝑢𝑛 > 𝑛 .  𝑢𝑛 . 

𝑆𝑒𝑡  𝑣𝑛 : ≔
𝑢𝑛

𝑛 𝑢𝑛 
  𝑎𝑛𝑑 𝑜𝑏𝑠𝑒𝑟𝑣𝑒 𝑡𝑎𝑡 

 𝑣𝑛 =
 𝑢𝑛 

𝑛 𝑢𝑛 
=

1

𝑛
⟶ 0. 

𝑇𝑢𝑠  𝑣𝑛 ⟶ 0 𝑎𝑛𝑑  𝐴𝑣𝑛 =  𝐴
𝑢𝑛

𝑛 𝑢𝑛 
 =

 𝐴𝑢𝑛 

𝑛 𝑢𝑛 
  𝑖. 𝑒.   𝐴𝑣𝑛 >

𝑛 𝑢𝑛 

𝑛 𝑢𝑛 
= 1 

𝑖. 𝑒.  𝐴𝑣𝑛  ↛ 𝐴0 = 0. 

 𝐴𝑢 − 𝐴𝑤 ≤ 𝑐 𝑢 − 𝑤           𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦  𝑢, 𝑤 ∈ 𝐸 

 𝐴𝑢 − 𝐴𝑤 ≤ 𝑐 𝑢 − 𝑤      ∀𝑢, 𝑤 ∈ 𝐹 

𝐴𝑠 𝑓 = 𝐴𝑓  𝑎𝑛𝑑 𝑔 = 𝐴𝑔 𝑓𝑟𝑜𝑚 𝑡𝑒 𝑢𝑛𝑖𝑞𝑢𝑒𝑛𝑒𝑠𝑠 ⟹ 

0 <  𝑓 − 𝑔 =  𝐴𝑓 − 𝐴𝑔  

≤ 𝑐 𝑓 − 𝑔    <  𝑓 − 𝑔    𝑐𝑜𝑛𝑡𝑟𝑎𝑑𝑖𝑐𝑡𝑖𝑜𝑛 ! 𝑠𝑖𝑛𝑐𝑒  𝑓 − 𝑔  𝑐𝑎𝑛 𝑛𝑜𝑡 𝑏𝑒 𝑙𝑒𝑠𝑠 

𝑡𝑎𝑛  𝑓 − 𝑔  

⟹    𝑓 − 𝑔 = 0  ⟹ 𝑓 = 𝑔 

𝐴𝑓 = 𝐴  lim
𝑛

𝐴𝑛𝑢 = lim
𝑛

𝐴(𝐴𝑛 𝑢) = lim
𝑛

𝐴𝑛+1 𝑢 = 𝑓 

 Anu − A𝑛+𝑘𝑢 =  𝐴𝑛𝑢 − 𝐴𝑛𝐴𝑘𝑢  

≤ 𝑐𝑛 𝑢 − 𝐴𝑘𝑢  

≤ 𝑐𝑛  𝑢 − 𝐴𝑢 +  𝐴𝑢 − 𝐴2𝑢 + ⋯…… +  𝐴𝑘−1𝑢 − 𝐴𝑘𝑢    𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦 

≤ 𝑐𝑛  𝑢 − 𝐴𝑢 + 𝑐 𝑢 − 𝐴𝑢 + 𝑐2 𝑢 − 𝐴𝑢 + ⋯ . . +𝑐𝑘−1 𝑢 − 𝐴𝑢   

= 𝑐𝑛 1 + 𝑐 + 𝑐2 + ⋯ + 𝑐𝑘−1   𝑢 − 𝐴𝑢  
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Where we used the triangle inequality in the third line, the contraction property in the line 4, 

and the geometric series in the last line. 

Proposition 2.4.2. The function 

 

is a norm on   

where  is the space of all continuous linear maps from X to Y:  

 

Theorem 2.4.3(Open Mapping Theorem). 

Let X, Y be Branch spaces, and let be a bounded, surjective linear map. Then A 

maps open sets in X to open sets in Y. 

Theorem 2.4.4(Inverse Mapping Theorem). 

If A is a bounded linear bijection from a Branch space X to Branch space Y, then the inverse 

of A is continuous (and hence bounded). 

Theorem 2.4.5(Closed Graph Theorem). 

Let  be a linear map between Branch spaces X and Y. Then the graph A is closed if 

and only if A is bounded. 

Given a map , then the graph of A is the set. 

 
Note that if   and  are normed linear spaces, and  is linear, then  is a linear subspace 

of , with norm  

Proof. Suppose first that A is bounded, and let be a sequence in G(A) with limit 

  Since A is bounded, then 

 

We also have 

 

 

 
Uniqueness of limits then implies that , and so . Therefore  is 

closed. 

Now suppose that  is closed. Then it is closed linear subspace of , and in particular 

it is a Banach space. 

We have two projection maps 

≤ 𝑐𝑛 1 + 𝑐 + 𝑐2 + ⋯ + 𝑐𝑘−1 + ⋯   𝑢 − 𝐴𝑢  

=
𝑐𝑛

1 − c
 𝑢 − 𝐴𝑢  

  𝐴  ∶=     𝑠𝑢𝑝𝑢∈𝑋𝑢≠0
 
 𝐴𝑢 

 𝑢 
=     𝑠𝑢𝑝𝑤∈𝑋 𝑤 =1

   𝐴𝑤  

  𝑋, 𝑌 =  𝐴 ∶ 𝑋 ⟶ 𝑌 ∶   𝐴 𝑙𝑖𝑛𝑒𝑎𝑟, 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 . 

𝐺 𝐴 =    𝑥, 𝑦 ∈ 𝑋 × 𝑌 ∶  𝑦 = 𝐴𝑥  . 

 𝐴 𝑥𝑛 − 𝑥  𝑦 ≤   𝐴  𝑥𝑛 − 𝑥 𝑋 ⟶ 0, 𝑎𝑛𝑑 𝑠𝑜  𝐴𝑥𝑛 ⟶ 𝐴𝑥. 

  𝑥𝑛 , 𝐴𝑥𝑛 −  𝑥, 𝑦  𝑋×𝑌 ⟶ 0 

⟺     𝑥𝑛 − 𝑥 𝑋 +  𝐴𝑥𝑛 − 𝑦 𝑌 ⟶ 0 

⟹   𝐴𝑥𝑛 ⟶ 𝑦. 
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The following estimates show that  and  are bounded. 

 

 
Since  is a bounded linear projection, then  is bounded by Theorem 6 (Inverse Mapping 

Theorem) (note that this uses the Open Mapping Theorem, and hence the Baire Category 

Theorem). Therefore   is bounded, which is complete the proof. 

 

3. HILBERT SPACES 

3.1 Some definitions and overview about Hilbert Spaces 

In order to get some results that could provide help for the next sections, we need to define 

some spaces such as Inner Product Space and Hilbert Space and discuss some relations 

between Inner Product and Normed Space with some properties of Hilbert space. This section 

will be devoted for defining the required spaces. 

Definition 3.1.1. Let   be a vector space over the field . A function 

 from  into is called an  on   if for all 

 and for all  , we have 

 

 

 

 

 

Aninner productis also called a scalar product. 

Definition 3.1.2. A vector space equipped with a given inner product 

 is called an inner product space (also called apre-Hilbert space). 

The pair  is called the inner product space. 

Proposition 3.1.1. From the definition of inner product space, we obtained some results as 

following, 

 

 

 

𝑃1 ∶ 𝐺 𝐴 ⟶ 𝑋                                        𝑃2 ∶ 𝐺 𝐴 ⟶ 𝑌  

 𝑥. 𝐴𝑥 ⟼ 𝑥                                               𝑥, 𝐴𝑥 ⟼ 𝐴𝑥 

 𝑃1 𝑥, 𝐴𝑥  𝑌 =  𝑥 𝑋 ≤  𝑥 𝑋 +  𝐴𝑥 𝑌 =   𝑥, 𝐴𝑥  𝐺 𝐴  

 𝑃2 𝑥, 𝐴𝑥  𝑌 =  𝐴𝑥 𝑌 ≤  𝑥 𝑋 +  𝐴𝑥 𝑌 =   𝑥, 𝐴𝑥  𝐺 𝐴  
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. 

 

 

 

Proposition 3.1.2. Let  be a pre- Hilbert space,  , and  Then 

 

 

 

 

 

 

Theorem 3.1.1.The inner product  from the product normed space  

into  is continuous. 

Proof. Suppose  and  in  Then we have 

 

 

 

 

 

When  then   as   

since  ’Moreover,  as   

Now, as   

 

And then,  
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Definition 3.1.3. A Hilbert Space is a complete   - vector space equipped with a scalar 

(or inner) product. 

From the definition we notice that a pre-Hilbert Spacewhich is complete under the norm 

 is called a Hilbert Space. 

3.2 Relation between norms and scalar product 

All inner product spacesare also normed vector spaces. Given a scalar product 

  is a norm. 

Conversely, a scalar product comes from a norm only if the norm satisfies the parallelogram 

law. 

Theorem 3.2.1.Every inner product space  is a normed space under the norm  

Proof.  

does hold, since  when . Also, the other way around is correct. 

does also hold, since  

 

 

In order to show the triangle inequality holds we consider 

 

 

 

 

 

 
 

Then the triangle inequality holds and complete the proof. 

3.3 Relation between Hilbert space and Banach space 

A Hilbert space is a Branch space with norm given by an inner (scalar) product 

 
 

For example,  where 

. 

So, we showed that Every Hilbert space is a Banach space. 

But the question that should be asking now, Is it the converse true also? 

In other words, is Every Banach space also Hilbert space? 

The answer is that it is a necessary and sufficient for a Banach space to be Hilbert is for the 

norm stated above   should  satisfy the parallelogram law. 

3.4.  Elementary Properties of Hilbert space 

There are many inequalities and identities in Hilbert spaces those can provide some useful 

information to the operator theory in Hilbert spaces such as the Parallelogram identity, 
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Polarization identity, Cauchy Schwarz inequality, The Pythagorean identity, etc. The 

parallelogram law plays a fundamental role in higher mathematics. As we just discussed in 

previous section the relation between Hilbert space and Banach, and we said that the essential 

condition for a Banach space to be Hilbert is achieving the parallelogram law. 

3.4.1 Parallelogram Law 

The definition of Parallelogram law can be defined as follows: 

For any two elements  and  of an inner product space  (Pre-Hilbert space) we have 

 

Proof.  

 

 

 

 

 

 

 

3.4.2 Polarization Identity 

Let  be an innerproduct space.  If  is a vector space over  then 

 

If  is a vector space over  then 

 

 

Proof. For a real vector space, 

 

 

 

 

 

 

 

For a complex vector space, note that by the same calculation as above. 
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And,  

 

 

 

 

 

 

 

 

 

 

3.4.3 Pythagorean Identity 

Let  , where is a pre-Hilbert space, then 

 

Proof.  

 

 

 

 

3.4.4 Cauchy-Schwarz Inequality 

Let be a pre-Hilbert space. Then for all , we have 

 

 

Then we have 
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Therefore, we have 

 

 

 

 

 

By taking the square root for both sides, we get 

 

3.4.5 Minkowski inequality 

Let  be a pre-Hilbert spaceand . Then we have 

 

Proof.  

 

 

Now, from the Cauchy-Schwarz inequality just stated above.We have 

 

Then we can say that 

 

Now we apply these results in our main equation (1). We get 
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3.4.6    Appolonius identity 

Let x,y,z be three elements in a pre-Hilbert space called H.Then we have 

 

 

Proof.  

 

 

 

 

 

 

 

 

 

 

=  
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Definition 3.4.1. Let  be an inner product space (pre- Hilbert space). 

(i) Afamily  of non-zero vectors in  is called an orthogonal sequence if for any two 

distinct elements of . 

(ii) A collection of vectors  is said to be orthogonal sequence if  

for all  and if  for all . 

Theorem 3.4.1.Let  are orthogonal vectors in an inner productspace, then 

 

Proof.  then  by identity (3.4.4). Thus, the theorem is 

true for  Assume now that the holds for  that is 
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This theorem is called Pythagorean Formula. 

Theorem 3.4.2 (Orthonormalization Process).  Let  be a sequence, finite or infinite, of 

linearly independent vectors in an inner product space . Then there is an orthonormal 

sequence in such that for each  both  and generate 

the same vector subspace of . 

Proof.Let denote the vector subspace spanned by the vectors

 and let .Suppose have been constructed by 

induction. 

 Let  . Suppose to the contrary that . Then 

gives the linear dependence of  

  which is a contradiction. 

Hence, . Define  clearly, . 

Also for  we have  

 

 

 

Thus,  are orthogonal. 

Now the following calculation completes the proof. 
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Lemma 3.4.1. let be an orthonormal system in an inner product space  and let 

 be a finite sequence of scalars. Then for all  we have  

 

 

Proposition 3.4.1 (Bessel's Equality and Inequality).Let  be an orthonormal 

sequence in the pre-Hilbert space .Then, for every  we have 

 

 

 

Proof.In view of the Pythagorean identity (3.4.3), we have 

 

 

Hence, 
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Now, since  is orthonormal. Then, 

 

 

  equality (1) holds. Thus, from (3) 

 

 
Which is complete the prove and the inequality (2) holds. 

Theorem 3.4.3 (Riesz-Fischer). Let  be an ON-sequence (Orthonormal) in the 

Hilbert space  Then,  

 

If this holds then we have 

 

First of all, we need to show that is a Cauchy sequence. 
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Let’s assume that  for the partial sum. 

Now,by Pythagoras we get  the following 

 

 

 

 

 

This shows 

 

 

But as  is complete, 

 
Now, by the continuity of the normas we mentioned early in proposition … we get 

 

 

 

Theorem 3.4.4. Let be an orthonormal system in a Hilbertspace  Then the following 

are equivalent. 

. 

, 
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, 

 
Proof. Let  By Bessel’s Equality (1) proposition 3.4.1. For every  we have  

 

 
Let  

 

 
If  is complete,then the expression on the left in (*) converges to 0 as  

Hence,  

 

Therefore (3) (Parseval identity) holds. 

 

4. CONCLUSION: 

In this paper we have introduced the Hilbert spaces along with their properties, operations, 

and applications. Specifically, we have focused on significant and crucial spaces for Hilbert 

spaces called Banach Spaces. We have also studiedthe normed spaces and their properties. 

Finally, we discussed what is meant by Hilbert spaces and what is the relation between 

Hilbert and Banach spaces. In Future, we are planning to extend this work by exploring the 

orthogonal complement, projection and Rieszrepresentation Theorem.  
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*

 .بعد تلك الفتزة التقسٍن الإداري الوتبع فً ىذه الدراست ىو التقسٍن الوعوول بو حتى نياٌت السبعٍنٍاث, نظزا لعدم ثباث التقسٍن الإداري للبلاد  
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