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For students undertaking this course, the aims are to:
— Understand the concepts of difference equations.
— Solve linear difference equations.
— Study stability of linear and nonlinear equations.
— Use computer package to study the qualitative behavior for the solutions of the
difference equations.
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a- Knowledge and Understanding :

On completing this course, students will be able to:

al- develop knowledge and understanding on Qualitative data.

a2- know and understand difference calculus.

a3- solve linear difference equations as well as systems of difference equations.
a4- convert a problem to a difference equation.
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b- Intellectual Skills:

On completing this course, students will be able to:
bl- Represent the data.

b2- Estimate some of the Statistical measurements.
b3- Determine the appropriate method of solution.

b4- Apply the Z-Transformation.
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c-Professional and Practical Skills:

On completing this course, students will be able to:

cl- make the model of the problem on the form of difference equation.
c2- know the applications of discrete analysis.
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d-General and Transferable SKkills:

On completing this course, students will be able to:
d1- work on team.

d2- use the internet.

d3- introduce new idea to solve some problems.
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- Some definitions of difference equations, Existence and Uniqueness theorem,
Difference operator, Shift operator and some properties of this operators, relation
between them, Inverse of difference operator.

- First order difference equations (algebraic solution and geometrical method of
solution( Linear difference equations (Casoration — Fundamental theorems for
homogenous equations( Linear difference equations with constant coefficients)

—Dynamics of First-Order Difference Equations.

—Linear Difference Equations of Higher Order.

—Systems of Linear Difference Equations.

—Stability Theory.

—Higher-Order Scalar Difference Equations.

—The Z-Transform Method and Volterra Difference Equations.
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—Oscillation Theory.

— Asymptotic Behavior of Difference Equations.
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1. Mid-term exam  to assess al-ad,cl,c2
2. Final exam to assess al-a4,b1-b4,d1,d3 T P
3. Oral exam to assess a3,a4,b3,b4,c2,d2 s daadioal)
4. Report to assess al-a4,d1-d3
1. Mid-term exam  Week 7
2. Fimal exam Week 16 e gl
3. Oral exam Week 16 T :
4. Report Week 16
Mid-term examination 10%
Final-Term Examination 80% el s -g
Oral Examination 10% T g
Total 100%
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1- Elaydi, Saber, An Introduction to Difference Equations 3rd ed., 2005, ISBN: 0-
387-23059-9.
2- S. Elaydi, An Introduction to Difference Equations, Second Edition «Springe-
Verlag, New York, 1999. dajle Giis -
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4- Difference Equations: An Introduction with Applications, Harcourt/Academic

Press, Second Edition, San Diego, 2001
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http://en.wikipedia.org/wiki
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- Some definitions of difference equations,
Existence and Uniqueness theorem, Difference
operator, Shift operator and some properties of
this operators, relation between them, Inverse of
difference operator.

- First order difference equations (algebraic solution
and geometrical method of solution( Linear
difference equations (Casoration — Fundamental
theorems for homogenous equations( Linear
difference equations with constant coefficients)

—Dynamics of First-Order Difference Equations.

—Linear Difference Equations of Higher Order.

—Systems of Linear Difference Equations.

—Stability Theory.

—Higher-Order Scalar Difference Equations.

—The Z-Transform Method and Volterra Difference
Equations.

—Oscillation Theory.

— Asymptotic Behavior of Difference Equations.
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