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Function & Special Functions

Math 324 : 5l a8
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For students undertaking this course, the aims are to:

- Investigate the solution of partial differential equations which occur in mathematical
physics by the method of separation of variables in a number of different geometries

- be familiar with the special functions that arise from this method.

- be familiar with the principle of orthogonality

T oAl G -

JJM\ u“,)ﬁdﬂdw‘ -V

a- Knowledge and Understanding
On completing this course, students will be able to:

al- be aware of solving linear homogeneous partial differential equations of second-
order by the method of separation of variables in Cartesian, cylindrical and spherical
polar coordinates

a2- will be familiar with Bessel functions and Legendre polynomials and their
properties.

a3- recognize the coefficients of the infinite series solution of the PDE and understand
the orthogonality principle.
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b- Intellectual Skills
On completing this course, students will be able to:
b1l- relate high mathematical concepts to their relations.

b2-evaluate the solution of differential equations by the hypergeometric functions as
well as Bessel functions
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c- Professional and Practical Skills
On completing this course, students will be able to:

cl-analyze properties of special functions by their integral representations and
symmetries

c2-Model a problem and estimate its solution
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d- General and Transferable Skills

On completing this course, students will be able to:
d1-Work in a team
d2- use the internet

d3- solve problems
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1- Gamma and Beta fns.

2- Hypergeometric functions.
3- Legendre polynomials.

4- Bessel functions.

5- Laguerre Polynomial.

6- Hermite polynomials.
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1-Lectures
2- Tutorials
3-Workshops

4-Computer labs
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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 daadiciall Gl -
2- Final exam to assess al-a3,bl-b2,cl-c2

3- Mid-Term Exam  to assess al-a3,bl-b2,c1-c2

1- Oral week 16
2- Final exam week 16
3- Mid-Term Exam week 7
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- Mid-Term Examination 10%
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- Final-Term Examination 80%

- Oral Examination 10%

- Practical Examination 0%

Total 100%
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Available at the department
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N.M. Temme, "Special functions, an introduction to the classical functions of
¢mathematical physics", Wiley, 1996.

dajle Sl w

Ao jile IS 7

http://en.wikipedia.org/wiki
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1- Gamma and Beta fns 1-4 al-a2 b1, b2 cl, c2 di1,d2,d3
2- Hypergeometric functions 5-6 al,a2, a3 b1, b2 cl, c2 di1,d2,d3
3-Legendre polynomials 7-8 a2, a3 b1, b2 cl, c2 di1,d2,d3
4- Bessel functions 9-10 a2, a3 b1, b2 cl, c2 di1,d2,d3
5- Laguerre Polynomial 11-12 a2, a3 b1, b2 cl, c2 di1,d2,d3
6- Hermite polynomials 13 a3 b1, b2 cl, c2 di1,d2,d3
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