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Benha University
Course Specifications (2014-2015)
Faculty of Engineering

A. Basic Information

Course Title: 
Selected Topics
                                                                        Code:
EMM 501
Lecture: 3




Tutorial: -



Practical: -

Total: 3
Program on which the course is given:  Master of Science in Engineering Mathematics



Major or minor element of program:    Major


Department offering the program: 
Department of Engineering Mathematics and Physics


Department offering the course: 
Department of Engineering Mathematics and Physics

Academic year / level: 
Academic year
2014-2015 First Semester



Date of specifications approval: 
December 2015
B. Professional Information

1. Overall aims of course
At the end of the course the student should be able to:

· Deal with functional and get its maximum and minimum.
· Deal with Hankel’s, Laguerre’s, Hermite’s, Chebyshev’s functions and polynomials and know some of there applications

2. Intended Learning outcomes of Course (ILOs)

a. Knowledge and Understanding:

2.1.1 Identify theories, fundamentals and specialized knowledge in mathematics.
           2.1.5 List the principles and fundamentals of proof of theorems and mathematical relations.
b. Intellectual Skills
2.2.1 Analyze and assess information in pure mathematics and applied mathematics and draw analogies for modeling and solving them.
2.2.3 Link different knowledge sources to prove theorems and solve problems.
c. Professional and Practical Skills

           2.3.1 Master basic professional and modern skills in Mathematics.
d. General and Transferable Skills

2.4.1 Communicate effectively using different means related to the topics of the course.
2.4.3 Assess and identify the theorem of related topics.
2.4.4 Use different sources for obtaining information 
3. Contents

	No
	Topic
	No. of hours
	Teaching / learning methods and strategies


	Assessment method

	1
	Extrema of Functional:

The functional, the variation of a functional and its properties 
	2
	Lectures and class activity 
	Assignments

	2
	An elementary problem in the calculus of variations , Euler equation
	2
	Lectures and class activity
	Assignments

	3
	Generalization of the elementary problem of the calculus of variations.
	2
	Lectures and class activity
	Assignments

	4
	Invariance of the Euler’s equation
	2
	Lectures and class activity
	Assignments

	5
	Field of extremals
	2
	Lectures and class activity
	Assignments

	6
	Sufficient conditions for the extremum of a functional
	2
	Lectures and class activity
	Assignments

	7
	Conditional extremum
	2
	Lectures and class activity
	Assignments

	8
	Moving Boundary problems
	2
	Lectures and class activity
	Assignments

	9
	Discontinuous problems. One-sided variations
	2
	Lectures and class activity
	Assignments

	10
	The Hamilton-Jacobi theory. The Variational principles of Mechanics
	2
	Lectures and class activity
	Assignments

	11
	Direct methods in the Calculus of Variations:

Euler’s Finite-Difference Method
	2
	Lectures and class activity
	Assignments

	12
	Ritz Method. Kantorovich Method
	2
	Lectures and class activity
	Assignments

	13
	Variational Methods for finding Eigen values and Eigen functions
	2
	Lectures and class activity
	Assignments

	14
	Special functions and polynomials:

Hankel’s functions and polynomials – Laguerre’s functions and polynomials – Hermite’s functions and polynomials – Chebyshev’s functions and polynomials –Some applications
	2
	Lectures and class activity
	Assignments


4. Teaching and Learning Methods

4.1 Lectures (
4.2 Class activity (
4.3 Research assignments and the use of internet.
5. Student Assessment Methods
5.1 Homework assignments (
5.2 Mid-term exam

5.3 Final exam to assess understanding and scientific knowledge.
6. Assessment schedule

Assessment 1
Assessment 2 Mid-term exam on the 15th week
Assessment 3 Final exam on the 15thweek
7. Weighting of Assessments



Final- Term Examination


67%



Oral Examination



00%



Practical Examination


00%



Year Work




33%



Other





00% 



Total





100%

8. List of References
8.1 Course Notes
· Lecture material and training sheets 
8.2 Essential Books (Text Books)

· Elsgolts L.E.; “Differential Equations and Calculus of Variations”, Moscow 1970.
· M.L. KRASNON, G.I. MAKARENKO, A.I. KISELEV; “Problems and Exercises in the Calculus of Variations”, Moscow 1975.
· Tslaf, L. Yac; “The Calculus of Variation and Integral Equations”, 1970.
· “Compe’ments de Methe’matiques par Andre’ Angot” , Paris 1957

8.3 Recommended Books

· -------------
8.4 Periodicals Web sites, etc


· -------------    
9. Facilities Required for Teaching and learning

Prepared notes, Sheets and solving problems.
Course coordinator: Ass.Prof. Dr. Moawad El Sharnouby 
Course instructor: Ass.Prof. Dr. Moawad El Sharnouby
Head of department:  Prof. Dr. Said Abdallah                                       Date: 28 / 7 / 2015
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