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Course name: MATH 515 Differential Equations I 
	
Department: Mathematics
	Semester

	
	
	
	 1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

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

	
	60
	0
	
	60
	60
	60
	240
	

	Language
	English

	Compulsory/Elective
	Elective

	Prerequisites
	None

	  Course Contents


	Existence and Uniqueness for the solution of Initial Value Problems, , Picard Successive Approximation Method ,Continuation of Solutions, Systems of Differential Equations, Properties of System Solutions, Systems with Constant and Periodic Coefficients; Higher Order Linear Differential Equations, Autonomous Systems , Systems of Nonlinear Equations.  


	











Weekly Detailed 
 Course Contents
		Weeks
	Subjects

	1
	Existence and Uniqueness for the solution of Initial Value Problems

	2
	Picard Successive Approximation Method, Differential Inequalities

	3
	Continuation of Solutions

	4
	Continuous and differential dependence of solutions

	5
	Linear homogeneous systems, Abel’s formula

	6
	Adjoint equation, Linear equations with constant coefficients

	7
	Linear systems with periodic coefficients

	8
	Linear systems with variable coefficients

	9
	Linear systems with periodic coefficients

	10
	Oscillation theory

	11
	Autonomous systems

	12
	Higher order linear differential equations 

	13
	Nonlinear differential equations and systems of nonlinear differential equations

	14
	Systems of nonlinear differential equations and applications




	Course objectives
	The purpose of this course is to
· cover classical existence and uniqueness theorems. 
· present the main proofs for the theory of  ordinary differential equations. 
· explore the theory of linear and nonlinear systems of ordinary differential equations.

	Learning Outcomes and 
Competences
	Upon completion of this course students will 
· be able to prove the existence and uniqueness theorems for the initial value problems.
· be able to use the differential inequalities in the basic theory.
· know the linear and nonlinear systems of ordinary differential equations and their properties.
 

	Textbook and /or References

	Main textbooks :
· R. K. Miller, A. N. Michel: Ordinary differential equations, Academic Press, 1982.
· [bookmark: _GoBack]J. K. Hale: Ordinary Differential Equations, Krieger publishing company, 1980
· E. A. Coddington, N. Levinson: Theory of Ordinary Differential Equations,Tata McGraw-Hill Publishing Company Limited, 1987.

	Assessment Criteria




	
	If any, mark as (X)
	Percentage (%)

	
	Midterm Exams
	X
	30

	
	Quizzes
	
	

	
	Homeworks
	X
	30

	
	Projects
	
	

	
	Term Paper
	
	

	
	Laboratory work
	
	

	
	Other
	
	

	
	Final Exam
	X
	40
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