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Course name: MATH 531 Topics in Applied Mathematics I
	
Department: Mathematics
	Semester

	
	
	
			1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	42
	0
	0
	48
	60
	 90
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	Either a course in ODE or permission of instructor

	Course Description
	Introduction to ordinary differential equations, linear first order ODEs, integrating factors, integral curves, singular points, series solution, convergence, existence and uniqueness, the view in the complex plane, nonlinear first order ODEs, Picard's existence and uniqueness theorem, second order linear IVPs, reduction of order, variation of parameters, the Laplace transform, convolution, initial value problems with discontinuous and impulsive forcing functions, inverting Laplace transforms with the Mellin inversion formula and the Bromwich contour, higher order linear IVPs, conversion to first order systems, the fundamental matrix, eigenvalues, eigenvectors and generalized eigenvectors, decoupling systems via similarity transformations, phase plane interpretations, nonlinear first order ODEs.

	Course Contents




	
	Weeks
	Subjects

	       1
	Preliminaries to ordinary differential equations

	2
	Integral curves, singular points, series solution

	3
	Nonlinear first order ODEs

	4
	Second order linear IVPs, reduction of order, variation of parameters,

	5
	Picard's existence and uniqueness theorem

	6
	Laplace transform, convolution

	7
	Initial value problems with discontinuous and impulsive forcing functions,

	8
	Inverting Laplace transforms with the Mellin inversion formula and the Bromwich contour

	9
	Higher order linear IVPs, conversion to first order systems

	10
	The fundamental matrix, eigenvalues, eigenvectors and generalized eigenvectors

	11
	The fundamental matrix, eigenvalues, eigenvectors and generalized eigenvectors

	12
	Decoupling systems via similarity transformations

	13
	Phase plane interpretations

	14
	Nonlinear first order ODEs.




	Course Objectives

	This course is an introduction to various topics from ordinary differential equations and its applications to applied mathematics. 

	Learning Outcomes and 
Competences
	By a successful completion of this course, students should be able to:
1. understand basic theorems of applied mathematics
2. become familiar with the methods to be used wide range of application to science and engineering


	Textbook and /or References

	References:
· Applied Mathematics 4th Edition, J. David Logan, Wiley; 4th edition (June 18, 2013)



	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizzes
	0
	0

	
	Assignments
	4
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	7
	100

	ECTS Allocated Based on 

Student Workload
	Activities
	Quantity
	Duration
	Total Work Load

	
	Course Duration
	14
	3
	42

	
	Hours for off-the-c.r.study
	14
	5
	70

	
	Assignments
	4
	20
	80

	
	Mid-terms
	1
	10
	10

	
	Project
	1
	20
	20

	
	Final Examination
	1
	18
	18

	
	Total
	35
	72
	240

	Instructors
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