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Partial Differential Equations
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For students undertaking this course, the aims are to: D oALl G -
- Analytical and numerical methods for solving partial differential equations(PDEs), -
concepts and methods of Vector calculus. It builds on the first year core applied
mathematics courses to develop more advanced ideas in differential and integral
calculus.
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On completing this course, students will be able to:
al-Develop knowledge and understanding on solving partial differential equation.
a2-Understand functions of several variables, their partial differentiation, integration,
and their geometrical interpretation.
a3-understand Fourier series, Fourier sine series and Fourier cosine series of piecewise
continuous functions.
b- Intellectual Skills Ll gl -
On completing this course, students will be able to:
b1-Classify second-order PDEs as elliptic, hyperbolic or parabolic.
b2- Solve first order partial differential equations via the method of characteristics.
c- Professional and Practical Skills digal) @l jlgal) -z
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On completing this course, students will be able to:
c1- Use Numerical Package such as maple or Matlab to solve PDEs.




c2-Choose appropriate boundary and initial conditions for PDEs.

c3-Solve analytically, using the method of separation of variables, the heat and wave

equations.

d- General and Transferable Skills

On completing this course, students will be able to:
d1-Solve problems.
d2-Work in a team.

d3-Manage the time.
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1-Introduction to Partial differential equations — order —-homogenous and non
homogenous — degree-linear and nonlinear.

2-Heat equation, Wave equation and Laplace's equation in both one and higher
dimensions.

3- Separation of Variables, boundary value problems, Fourier Series.
4- Fourier and Laplace Transform techniques.

5- Applications.
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1-Lectures

2- Tutorials
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The same as normal students, only skeletal disabilities are allowed in the faculty of
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1- Oral Exam. to assess al-a3,bl-b2,d1-d3
2- Final E 1-a3,b1-b2,c1-c3 )
- Final Exam to assess al-a3,bl-b2,cl-c PR
3- Mid-Term Exam to assess al-a2,b1-b2,cl-c2
1- Oral Exam week 16
2- Final Exam week 16 b gil) -
3- Mid-Term Exam week 7

- Mid-Term Examination 10

- Final-Term Examination 80
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- Oral Examination 10
- Practical Examination 0

Total 100%
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Available at the department.
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S. J. Farlow, Partial Differential Equations for Scientists and Engineers, Dover Publications

1993.
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R. Haberman, Elementary Appled Partial Differential Equations, 4th ed., 2004.

Ao e S

http://en.wikipedia.org/wiki/Differential_equation.
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Introduction to Partial differential equations —
order -homogenous and non homogenous — 1-3 al bl cl
degree-linear and nonlinear.
Heat equation, Wave equation and Laplace's
. a . a . . P . 4-6 a2, a3 b2 cl,c2 di,d2,d3
equation in both one and higher dimensions.
Separation of Variables, boundary value
P ananie y 7-9 a2, a3 b2 cl,c3 | d1,d2,d3
problems, Fourier Series.
Fourier and Laplace Transform techniques. 10-11 a2, a3 b2 c1,c2 d1,d2,d3
12-13 al,a2,a3 b1, b2 cl,c2,c3 | di1,d2,d3

Applications.
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