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Course name: MATH529 Numerical Solutions for Ordinary Differential Equations
	
Department: Mathematics
	Semester

	
	
	
	3

	
	
Methods of Education
	Credit (ECTS)

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

	
	42
	0
	
	50
	50
	90
	232
	

	Language
	English

	Compulsory/Elective
	Compulsory

	Prerequisites
	None

	
  Course Contents
	Existence and Uniqueness theorems for ordinary differential equations, first order numerical methods, Explicit and implicit Euler equations, k-th degree Taylor series methods, Runge-Kutta methods, Convergence, error and stability  analysis for one-step methods, Higher order equations and systems, Predictor-corrector methods, multistep methods, stability of multistep methods, Applications

	


Course Objectives
	
· To explain the solution numerical methods for the problems which are defined by first order ordinary differential equations encountered in science and engineering 
· To perform the stability and error analysis for the corresponding methods
· To derive and apply the predictor-corrector methods for the numerical solution of higher order equations and systems and to perform the stability and error analysis for these methods


	




Learning Outcomes and Competences
	The students will be able to :
· express the existence and uniqueness theorems for ordinary differential equations.
· apply the numerical methods for the problems defined by first order ordinary differential equations and perform their error and stability analysis. 
· derive the predictor-corrector methods for the numerical solution of the higher order differential equations and equation systems and apply these methods for the solution of the problems.
· perform the stability analysis for the multi-step methods. 

	

Textbook and /or References
	1. M.K. Jain, Numerical Solution of Differential Equations, Wiley Eastern Limited, 1984.
2. A. Iserles, A First Course in Numerical Analysis of Differential Equations, Cambridge University Press, 2009
3. E. Süli, Numerical Solution of Ordinary Differential Equations, Lecture Notes, 2010.
4. K. Brenan, S. Campbell, L. Petzold, Numerical Solution of  Initial Value Problems and Differential-Algebraic Equations, SIAM 1996. 

a. 

	


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

	
	Midterm Exams
	
	[bookmark: _GoBack]30

	
	Quizzes
	
	

	
	Homework
	             X
	         30

	
	Projects
	
	

	
	Term Paper
	
	

	
	Laboratory work
	
	

	
	Other
	
	

	
	Final Exam
	X
	60

	


	Week
	Topic

	
	1
	Introduction to numerical methods 

	
	2
	Existence and Uniqueness theorems for ordinary differential equations

	
	3
	Explicit and implicit Euler equations

	
	4
	 k-th degree Taylor series methods

	





	5
	Runge-Kutta methods

	
	6
	Convergence analysis for one-step methods 

	  Course Plan
	7
	Error analysis for one-step methods

	
	8
	Stability  analysis for one-step methods

	
	9
	Higher order equations and systems

	
	10
	Predictor-corrector methods

	
	11
	Multistep methods

	
	12
	Multistep methods 

	
	13
	Stability of multistep methods

	
	
14
	Applications 
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