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COURSE OVERVIEW

This course is concerned with studying of the theory of ordinary differential equations by
studying the existence and uniqueness theorem for solutions of ordinary differential
equations of the first order and first degree and drawing a phase portrait of these equations
to show the stability of the solutions or not (as they represent a mathematical model of a
dynamic system) without resorting to solve these equations. Also, the study of ordinary
differential equations of higher orders by converting them into a system of equations of the
first order and first degree, as well as studying their stability and finding solutions to them.

GOALS AND OBJECTIVES

e Learn more about how to prove the existence and uniqueness of the solution to
ordinary differential equations without solving them.

e Also, how to convert ordinary differential equations of higher order into a system of
equations of first order and first degree.

o Develop the student's skills in solving systems of linear ordinary differential
equations.

¢ Also, how to study the stability of non-linear systems solutions.

TEXTBOOK AND READINGS

[1] D. K. ARROWSMITH, C. M. PLACE, " Ordinary Differential Equations", LONDON NEW YORK, 1982.
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COURSE ASSESSMENTS

The course grade ( 100 points ) will be based on the following elements:

Points
Exams 70
Reading Checks 10
Participation 10
Attendance 10
Assignments 100

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This 45. -credit hour course is 15 weeks long. You should invest NO. hours every week in this course.

WK DATE READING ASSIGNMENT

Solution matrix for linear

6 21-11-2021 | systems with fixed coefficients

and their types with examples
Types of roots of the

7 28-11-2021 | characteristic equation and the

corresponding solution for each

8 30-11-2021 Assignment 1 Assignment 1

Exponential matrix and its
properties

9 5-12-2021
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Phase image of two-
dimensional homogeneous
linear systems and study of

their stability

11 | 19-12-2021

21-12-2021 Nonlinear systems with

12
examples

Converting nonlinear systems to
linear systems and studying
their local stability near
equilibrium points

13 26-12-2021

Defining the Liapanov function
and using it to study the

14 2-1-2022 stability of nonlinear systems
directly at the origin
15 9-1-2022 Assignment 2 Assignment 2

Mid Exam

Is it possible to develop the curriculum <within the teaching authority 20%> to include vocabulary

that serves sustainability
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