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Course Specifications
MTH 212: Transformations and Numerical Analysis

	Program(s) on which the course is given:
	B.Sc. in Electronics & Communication Engineering and Electrical Power Engineering

	Major or minor element of Program:
	(Not Applicable)

	Department offering the Program:
	Electrical Engineering Department

	Department offering the course:
	Engineering Mathematics and Physics

	Academic year/Semester:	
	2nd Level – Spring 4th

	Date of specification approval:
	September 2019



A. Basic Information    

Title: Transformations and Numerical Analysis              Code: MTH 212

Credit Hours:	            3 Cr. Hrs.	
Contact Hours:
	Lecture:		3 Hrs./week
Tutorial:		2 Hrs./week	
            Total:			5 Hrs./week

Prerequisite:  MTH 211: Functions of several variables and Ordinary Differential equations                                                                                                                                   

B. Professional Information
1. Catalogue Course Description:
	Laplace Transforms. Definitions. Properties and theorems. Inverse Laplace transforms. Calculating of Laplace transforms, Periodic functions, unit-step functions, and Dirac delta functions. Calculating of Inverse Laplace Transforms. Solution of Initial value problems and integral equations by Laplace transforms. Fourier series. Periodic and non-periodic Functions. Series of odd and even functions. Convergence Theorem. Definitions and properties of Fourier integrals and transforms. Finite Fourier transforms and Applications. Numerical solution of nonlinear equations, Newton's method. Secant method. Numerical solution of Initial Value problems. Euler, Modified Euler, and Runge Kutta methods. Least Squares methods. Interpolation.


1- 
  2 - Overall aims of the course:
            On successful completion of this course the student will:
1. Demonstrate a conscious understanding of the concepts of integral transforms, Laplace and       Fourier transforms.
1. Develop students’ mathematical skills for the methods of solution of initial and boundary values problems by using Laplace and Fourier Transforms, Fourier series, and Fourier integrals. 
1. Acquire skills for the application of Numerical methods to the solution of electrical engineering problems.
3 - Intended learning outcomes of course (ILOs):
a- Knowledge and understanding: 
         By the end of this course the student should be able to:
	a1.
	State Laplace Transform and its inverse for the one variable functions. 

	a2.
	Define Fourier series and Transforms.

	a3.
	Explain different types of interpolation by numerical methods.

	
	


b- Intellectual skills:
        By the end of this course the student should be able to:



	b1.
	Solve Laplace Transforms of algebraic and transcendental functions. 

	b2.
	Use Fourier series to Approximate functions.

	b3.
	Apply Rung-Kutta and Euler methods for the solution of initial value problems.

	b4.
	Construct functions by using Least squares method.

	b5.
	Formulate interpolation by Lagrange polynomials.


       
     c- Professional and Practical Skills
                 By the end of this course the student should be able to:
                        c1. Use the unit step function to calculate electrical system response.
                        c2. Use Fourier Transforms to analyze electrical signals. 

    d- General and Transferable Skills:
                By the end of this course the student should be able to:
                    d1. Communicate effectively. 
    
The course ILOs are mapped to the program ILOs in Table (1) in the Appendix.


4- Course Contents:
	
Weeks
	
Topics
	
Lect.
(Hrs.)
	
Tut.
(Hrs.)
	
Total
(Hrs.)

	1,2
	Laplace Transforms. Definition. Properties and theorems. Inverse Laplace transforms.
	
6
	
4
	
10

	3,4
	Calculating of Laplace transforms of algebraic and transcendental functions, Periodic functions, derivatives, unit-step functions, unit impulses, and Dirac delta functions. 
	

6
	

4
	

10

	5,6
	Calculating of Inverse Laplace Transforms. Solution of Initial value problems 
	
6
	
4
	
10

	7, 8
	Integral equations by Laplace transform, Fourier series. Periodic and non-periodic Functions.
	
6
	
4
	
10

	9,10
	Series of odd and even functions. Half intervals Fourrier Series Convergence Theorem.
	
6

	
4
	
10

	11,12
	Fourier Integrals and Fourier Transforms. Definitions and properties of Fourier integrals and transforms. Finite Fourier transforms. Applications.
	
6
	
4
	
10

	13,14
	Numerical solution of Initial Value problems. Euler, Modified Euler, and Runge Kutta methods. Applications.
	
6
	
4
	
10

	15
	Least Squares methods. Interpolation.
	3
	2
	5

	
			Total contact Hours
	45
	30
	75


  The course contents are mapped to the course ILOs in Table (2) in the Appendix. 
5- Project Work:

	Activity
	Facility
	Title

	Project#1
	Computer Lab
	Teaching Fourier Series with Maple


6- Learning/Teaching Methods:
   The learning/teaching methods are mapped to the course ILOs in Table (3) in the       Appendix. 

7- Assessment:
     The assessment methods are mapped to the course ILOs in Table (4) in the Appendix.
                                                     
8- List of references:

· WARREN S. WRIGHT, DENNIS G. ZILL, “Advanced Engineering Mathematics “, Jones &Bartlett Learning Publisher Fourth Edition, 2009.
· EARL W. SWOKOWSKI, “Calculus with Analytic Geometry”, PWS Publishers, alternate Edition, 1983.
9-  Facilities required for teaching and learning:
· White board.
· Data show for presentations.
· University Library
.

	Course coordinator:
	[bookmark: _GoBack]Prof. Dr. Ossama Nasser
	

	Head of Department:
	Prof. Dr. Hossam Talaat
	

	Date:    
	September 2019
	
























Appendix

	Table (1): Course ILOs/ Program ILOs Matrix

	
	
	Program ILOs

	
	
	A01
	B01
	C01
	D03

	
	
	Mathematics including differential and integral calculus, algebra and analytical geometry, differential equations, numerical analysis, complex & special functions, statistics and their applications on signal analysis.
	Apply mathematics and physics knowledge to solve engineering problems.
	Apply knowledge of mathematics, science, information technology, design, business context and engineering practice integrally to solve engineering problems.
	Communicate effectively.

	Course ILOs
	a1
	
	
	
	
	
	
	

	
	a2
	
	
	
	
	
	
	

	
	a3
	
	
	
	
	
	
	

	
	b1
	
	
	
	
	
	
	

	
	b2
	
	
	
	
	
	
	

	
	b3
	
	
	
	
	
	
	

	
	b4
	
	
	
	
	
	
	

	
	b5
	
	
	
	
	
	
	

	
	c1
	
	
	
	
	
	
	

	
	c2
	
	
	
	
	
	
	

	
	d1
	
	
	
	
	
	
	










Table (2): Course Contents/Course ILO Matrix

	
	Knowledge & Understanding
	Intellectual Skills
	Practical Skills
	General Skills

	Topic
	a1
	a2
	a3
	b1
	b2
	b3
	b4
	b5
	c1

	c2

	d1


	Laplace Transforms. Definition. Properties and theorems. Inverse Laplace transforms
	
	
	
	
	
	
	
	
	
	
	

	Calculating of Laplace transforms of algebraic and transcendental functions, Periodic functions, derivatives, unit-step functions, unit impulses, and Dirac delta functions
	
	
	
	
	
	
	
	
	
	
	

	Calculating of Inverse Laplace Transforms. Solution of Initial value problems and integral equations by Laplace transforms
	
	
	
	
	
	
	
	
	
	
	

	Fourier series. Periodic and non-periodic Functions. Series of odd and even functions. Half intervals Fortier Series Convergence Theorem
	
	
	
	
	
	
	
	
	
	
	

	Fourier Integrals and Fourier Transforms. Definitions and properties of Fourier integrals and transforms. Finite Fourier transforms. Applications
	
	
	
	
	
	
	
	
	
	
	

	Numerical solution of nonlinear equations, Newton's method. Secant method
	
	
	
	
	
	
	
	
	
	
	

	Numerical solution of Initial Value problems. Euler, Modified Euler, and Runge Kutta methods
	
	
	
	
	
	
	
	
	
	
	

	Least Squares methods. Interpolation
	
	
	
	
	
	
	
	
	
	
	













Table (3): Learning-Teaching Method/Course ILO Matrix
	
	Knowledge & Understanding
	Intellectual Skills
	Practical Skills
	General Skills

	Learning/Teaching Method
	a1
	a2

	a3

	b1
	b2
	b3
	b4
	b5
	c1
	c2
	d1

	Interactive Lecture
	
	
	
	
	
	
	
	
	
	
	

	Discussion
	
	
	
	
	
	
	
	
	
	
	

	Problem-based Learning
	
	
	
	
	
	
	
	
	
	
	

	Report
	
	
	
	
	
	
	
	
	
	
	



Table (4): Assessment Methods/Course ILO Matrix and Final Exam Blueprint
	
	Assessment 
	Marks
	a1
	a2
	a3
	b1
	b2
	b3
	b4
	b5
	c1
	c2
	d1

	Formative
	Mid- Exam I
	15
	 
 
	 
 
	 
 
 
	 
	 
	 
	
	 
	 
	 
 
 
	 
 
 
 

	
	Mid- Exam 1I
	25
	 
 
	 
 
	 
 
 
	 
	 
	 
	
	 
	 
	 
 
 
	 
 
 
 

	
	Quizzes
	10
	 
 
	 
 
	 
 
 
	 
	 
	 
	
	 
	 
	 
 
 
	 
 
 
 

	
	Assignment
	5
	 
 
	 
 
	 
 
 
	 
	 
	 
	
	 
	 
	 
 
 
	 
 
 
 

	
	Lab.Compter
	5
	
	
	
	
	
	
	
	
	
	
	

	Summati
	Final Exam
	40
	
	
	
	
	
	
	
	
	
	
	

	
	Marks Distribution
	17-23
	11-19
	5-10
	0
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