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For students undertaking this course, the aims are to:

- 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.
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a-Knowledge and Understanding :
On completing this course, students will be able to:
al - 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.
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b- Intellectual Skills:
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.

s A @ jlgal) -

c-Professional and Practical Skills:
On completing this course, students will be able to:

cl - Describe properties and definition of curves and methods to analyze
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smooth curves.

c2 - Apply the methods of calculus with confidence to geometric

problems.
d-General and Transferable Skills:  Aalall @l gl -2
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.
1- The theory of curves: definition of a parametric and regular curve - Arclength- T oA (g gl -t
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.
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2- Internet search.

The same as normal students, only skeletal disabilities are allowed in the faculty of
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1- Oral Exam. to assess al-a2,b1-b2,d1-d2 dasiicall culbadd) -
2- Final Exam to assess al-a2,bl1-b2,c1-c2
3- Mid-Term Exam to assess al-a2,b1-b2,cl-c2
1- Oral Eexam week 16 R AT
2- Final Exam week 16
3- Mid-Term Exam week 7

- Mid-Term Examination 10

- Final-Term Examination 80
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- Oral Examination 10
- Practical Examination 0

Total 100%
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Differential geometry notes.
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Differential geometry ( Schaum series).
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A.Gray "Modern differential geometry of curves and surfaces".

Nirmala Prakash "Introduction in differential geometry".
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http:/Mathworld. wolfram.com 9
http:/en.wikipedia.org
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1. The theory of curves: definition of a parametric and 1-2 al,a2 bl,b2
regular curve - Arc-length-Frenet frame.
2. Special vectors (tangent-normal-binormal vectors). 3-4 a2 bl,b2
3. Frenet tryhedron in 3 Euclidean space. 5-6 al,a2 bl cl d2
4. Evolute and invelute. 7 al b1,b2 cl,c2 dl
5. Definition of regular surface in 3 Euclidean space and 8 a2 b2 d2
some examples.
6. Normal vector and tangent plane - curve on a surface - 9-11 al,a2 b2 Cc2 d2
First, Second fundamental forms and area.
7. Normal and geodesic curvatures. 11-12 a2 b2 d2
8. Principals Gaussian and mean curvatures. 13-14 al b2 c2 di1,d2
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