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Course Weekly Outline

	Course Instructor
	Hussein J. AbdulHussein

	E_mail
	husseinabdulHussein@mu.edu.iq

	Title
	Dynamical system 

	Course Coordinator
	15 weeks

	
Course Objective

	Topics will include dynamics of maps and of first order and stability, bifurcations, limit cycles, dissection of systems with fast and slow time scales. Geometric viewpoint, including phase planes, will be stressed. introduced in the context of one-variable maps (the logistic), fractal sets, etc. Applications will be drawn from physics and biology. There will be homework and projects

	
Course Description

	.Discrete  dynamical  system,  cobweb  diagram,  stability  of  fixed  point,  periodic points  and  periodic  orbit, tent map , The logistic family, Bifurcation map

	
Textbook
	.
A First Course in Chaotic Dynamical Systems: Theory and Experiment by Robert L. Devaney (Required). ISBN 0-201-55406-2

	
References
	1-An introduction to Chaotic Dynamical Systems by Robert Devaney ((Addison-Wesley 1989)
2- A First Course in Discrete Dynamical Systems (Second Edition) by Richard A. Holmgren (Springer 1996)

	
Course Assessment
	Term Tests
	H.W
	Quizzes
	Project
	Final Exam

	
	30
	3
	3
	4
	60

	

General Notes
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Course  weekly Outline
	week
	Date
	Topics Covered
	Lab. Experiment Assignments
	Notes

	1
	2-10-2022
	Metric Spaces
	Basic Properties  of metric spaces
	

	2
	9-10-2022
	Metric Spaces
	Dense set ,function between metric spaces
	

	3
	16-10-2022
	Orbits of One-Dimensional Maps
	Iteration of functions and examples of dynamical systems
	

	4
	23-10-2022
	Iterates of  functions
	Newton’s method and fixed points
	

	5
	30-10-2022
	Iterates of  functions
	Graphical iteration
	

	6
	6-11-2022
	Iterates of  functions
	Attractors and repelling
	

	7
	13-11-2022
	Iterates of  functions
	Non-hyperbolic fixed points
	

	8
	20-11-2022
	Bifurcation and the Logistic Family
	The basin of attraction
	

	9
	27-11-2022
	Bifurcation and the Logistic Family
	The logistic family
	

	10
	4-12-2022
	Logistic Family
	Periodic Points
	

	11
	11-12-2022
	Logistic Family
	Periodic points of the logistic map
	

	12
	18-12-2022
	Logistic Family
	The period doubling route to chaos
	

	13
	25-12-2022
	Bifurcation map
	The bifurcation diagram for the logistic map and the occurrence of period 3.
	

	14
	2-1-2023
	Tent function
	The tent family
	

	15
	8-1-2023
	Tent function
	The 2-cycles of the tent family
	



	Instructor Signature:					Dean Signature:
image1.png




