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directed to the course instructor.
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This course mixes theory with applications, and uses softwares to aid the understanding on theoretical results and to help to solve
application problems. The course aims to nurture the ability of the student to use ODE to solve problems arising in applications and
other branches of mathematics.
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Students have a good grasp of the basic knowledge of ordinary differential equations, and can use the knowledge to deal with
practical problems.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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. Introduction(2 Credit Hours)

1.1. Some Basic Mathematical Models; Direction Fields
1.2. Solutions of Some Differential Equations

1.3. Classification of Differential Equations

2. First Order Differential Equations(20 Credit Hours)
2.1. Linear Equations; Method of Integrating Factors
2.2. Separable Equations in Variables
2.3. Modeling with First Order Equations
2.4. Exact Equations and Integrating Factors
2.5. Elementary Transformation Method
2.6. The Existence and Uniqueness Theorem
2.7. Proof of the Existence and Uniqueness Theorem
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2.8. Peano's Existence Theorem
2.9. Extensions of Solutions
2.10. Comparison Theorems

3. Second Order Linear Equations(8 Credit Hours)
3.1. Homogeneous Equations with Constant Coefficients
3.2. Solutions of Linear Homogeneous Equations; the Wronskian
3.3. Complex Roots of the Characteristic Equation
3.4. Repeated Roots; Reduction of Order(1 Credit Hours)
3.5. Nonhomogeneous Equations; Method of Undetermined Coefficients
3.6. Variation of Parameters
3.7. Mechanical and Electrical Vibrations

4. High Order Linear Equations(2 Credit Hours)
4.1. General Theory of nth Order Linear Equations
4.2. Homogeneous Equations with Constant Coefficients
4.3. The Method of Undetermined Coefficients
4.4. The Method of Variation of Parameters

W

. Systems of First Order Linear Equations (8 Credit Hours)
5.1. Introduction
5.2. Review of Matrices
5.3. Basic Theory of Systems of First Order Linear Equations
5.4. Homogeneous Linear Systems with Constant Coefficients
5.5. Complex Eigenvalues
5.6. Fundamental Matrices
5.7. Repeated Eigenvalues
5.8. Nonhomogeneous Linear Systems

6. Nonlinear Differential Equations and Stability(8 Credit Hours)
6.1. The Phase Plane: Linear Systems
6.2. Autonomous Systems and Stability
6.3. Locally Linear Systems
6.4. Liapunov's Second Method

18. #Hit R HESHEEF Textbook and Supplementary Readings

Textbook:
1. Elementary Differential Equations and Boundary Value Problems, 11th edition, William E. Boyce, Richard C. DiPrima and
Douglas C. Meade, Wiley, 2017.

2. Differential Equations With Boundary Value Problems , second edition, John Polking, Albert Boggess and David Arnold,
Pearson, 2005.

Reference:
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This Course has been approved by the following person or committee of authority




