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 :For students undertaking this course, the aims are to  :ھدف المقرر  -٢

- Use little more than elementary vector calculus to develop the local differential 
geometry of curves and surfaces in the Euclidean space of dimension 3and prepare 
students for high level abstract math. 

  المستھدف من تدریس المقرر -٣

  : a-Knowledge and Understanding  :المعلومات و المفاھیم  -أ

    On completing this course, students will be able to: 

a1 - Teach the students the theory of curves and surfaces in the Euclidean 

      space of dimension 2 and 3. 

a2 - Study some properties of curves and surfaces invariant under certain 

       reparametizations. 

  :b- Intellectual Skills  :المھارات الذھنیة  -ب

    On completing this course, students will be able to: 

b1- Think critically  and know how to compare between  different approaches  

      to the same problems. 

b2- Compute the curvatures of curves and the surfaces and understand the 

         geometric significance of these quantities. 

المھارات المھنیة  - ج
  :بالمقرر الخاصة 

c-Professional and Practical Skills:  

   On completing this course, students will be able to: 

c1 - Describe properties and definition of curves and methods to analyze 



        smooth curves. 

c2 - Apply the methods of calculus with confidence to geometric 

       problems. 

  :d-General and Transferable Skills  :المھارات العامة  -د

     On completing this course, students will be able to: 

d1- Give some applications in physics as a part of vector calculus and in 

       general relativity. 

d2- Use computer ( some software) to study and compute intrinsic properties 

       ( e.g :curvature - torsion ) of some curves and surfaces. 

 -The theory of curves: definition of a parametric and regular curve - Arclength -1  :محتوى المقرر  -٤
Frenet frame. 

2- Special vectors (tangent-normal and binormal vectors). 
3- Frenet tryhedron in 3 Euclidean space.  
4- Evolute and involute.  
5- Definition of regular surface in 3Euclidean space and some examples. 
6- Normal vector and tangent plane – curve on a surface - First, Second 

fundamental forms and area of regular surface. 
7- Normal and geodesic curvatures.  
8- Gaussian, mean curvatures and principal curvature.  

أســـالیــــب التعلیــــــم  -٥
  و التعلــم 

1- Lectures. 

2- Internet search. 

أسالیب التعلیم و التعلم  -٦
القـدرات للطــــلاب ذوى 

  :المحــدودة 

The same as normal students, only skeletal disabilities are allowed in the faculty of 
science. 

  

  :تقویــــــــم الطــــــلاب  -٧

      Oral Exam.          to assess a1-a2,b1-b2,d1-d2 -1  الأسالیب المستخدمة -أ

2- Final Exam          to assess    a1-a2,b1-b2,c1-c2 

3- Mid-Term Exam  to assess        a1-a2,b1-b2,c1-c2 

 Oral Eexam           week     16 -1  التوقیت -ب

2- Final Exam           week     16 

3- Mid-Term Exam  week      7 

 Mid-Term Examination     10 -  توزیع الدرجات - ج

- Final-Term Examination   80 



- Oral Examination              10 

- Practical Examination         0 

                                  Total 100%          

  :قائمة الكتب الدراسیة و المراجع  -٨

 .Differential geometry notes  المذكرات  -أ

 .Differential geometry ( Schaum series)  الكتب ملزمة -ب

 ."A.Gray "Modern differential geometry of curves and surfaces  كتب مقترحة -ج

Nirmala Prakash "Introduction in differential geometry". 

دوریــѧѧـات علمیـــѧѧـة  أو  -د
  نشرات 

http:/Mathworld.wolfram.com 

http:/en.wikipedia.org 

  

  مصفوفة المعارف والمھارات المستھدفة من المقرر الدراسى) أ(                                            

مھارات 
  عامة 

مھارات 
  مھنیة 

مھارات 
  ذھنیة 

المعارف 
  الرئیسیة 

اسبوع 
  المحتویات للمقرر  الدراسة 

  b1,b2 a1,a2 1-2 1. The theory of curves: definition of a parametric and 
regular curve - Arc-length-Frenet frame.   

  b1,b2 a2 3-4 2. Special vectors (tangent-normal-binormal vectors). 

d2 c1 b1 a1,a2 5-6 3. Frenet tryhedron in 3 Euclidean space. 

d1 c1,c2 b1,b2 a1 7  4. Evolute and invelute. 

d2  b2 a2 8  5. DefiniƟon of regular surface in 3 Euclidean space and 
some examples. 

d2 C2 b2 a1,a2 9-11  6. Normal vector and tangent plane - curve on a surface - 
First, Second fundamental forms and area. 

d2  b2 a2 11-12 7. Normal and geodesic curvatures. 

d1,d2 c2 b2 a1 13-14 8. Principals Gaussian and mean curvatures. 
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