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Course name: MATH 527 Dynamical Systems
	
Department: Mathematics
	Semester

	
	
	
			1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

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

	
	42
	0
	0
	90
	60
	 48
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	None

	Course Description
	Linear dynamical systems, Solutions of nonlinear dynamical systems, Linearization methods for nonlinear dynamical systems, Lagrangian and Hamiltonian systems, Global theory of nonlinear dynamical systems, Bifurcation theory for nonlinear dynamical systems.

	Course Contents




	
	Weeks
	Subjects

	       1
	Linear systems, eigenvalue-eigenvector model

	2
	General solution of linear systems, fundamental matrix method

	3
	Solution procedure of linear systems

	4
	Nonhomogeneous linear systems

	5
	Solutions of nonlinear dynamical systems

	6
	Linearization and its limitations

	7
	Linearization methods for nonlinear dynamical systems

	8
	Lagrangian systems

	9
	Review, Midterm Exam

	10
	Hamiltonian systems

	11
	Hamiltonian systems

	12
	Bifurcations in one dimensional systems

	13
	Bifurcations in two dimensional systems

	14
	Review




	Course Objectives

	Dynamical systems theory provides a framework for thinking about the time evolution of models of real-world systems.  This course focuses on building intuition for this geometric way of thinking..

	Learning Outcomes and 
Competences
	
By a successful completion of this course, students should be able to:
1.  Solve linear dynamical systems
2. Apply linearization of nonlinear dynamical systems
3. Have the fundamental knowledge on Bifurcation theory

	Textbook and /or References

	References:
· Dynamical Systems: An Introduction, Authors: Luis Barreira, Claudia Valls, Springer, 2013.
· [bookmark: _GoBack]An Introduction to Dynamical Systems and Chaos, Layek, G.C., Springer, 2015.

	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizes
	0
	0

	
	Assignments
	3
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	6
	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
	3
	20
	60

	
	Mid-terms
	1
	20
	20

	
	Project
	1
	20
	20

	
	Final Examination
	1
	28
	28

	
	Total
	34
	96
	240

	Instructors
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