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A. Course Identification

1. Credit hours: 4 hrs

2. Course type

a. Univver dty |:| College |:| Departm ent J Others |:|
b. Required | f Elective |_|

3. Level'year at which this courseis offered: 5/2nd year

4. Pre-requisites for this course (if any): Theoretical Methods in Physics (2)

5. Co-requisites for this course (if ary):

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 Traditional classroom 40 100%4
2 Blended
3 | E-learning
4 | Distance learning
5 Other

7. Contact Hours (hased on academic semester)

No Activity Contact Hours
1 Lecture 40
2 Laboratory/Studio -
3 Tutorial -
4 {Others (specify) Examsf Cuizzes -
Total 40

B. Course Objectives and L earning Outcomes

1. Course Description

Thiz course introduces students to some special functions which anse often in physical
applicaticons. These include Gamima Function, Beta Function, Error Function, Elliptic integrals
tunctions, Senes Solutions of Differential Equations, Legendre Equation and Polynomials,
Aszociated Legendre Functions, Bessel Functions, Hermite Function, Laguerre Functions,

2. Course Main Objective

differential equations using power series methods,

This course 1z designed to supply students for a variety of Special functions that are needed to
evaluate some complex integrals as well as functions that are typically found as selutions of

3. Course Learning Outcomes

CLOs

Aligned
PLOs

1 | Enowledge and Understanding
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CLOs Aligned

PLOs

1.1 | Eecognize basic expressions of spectal functions such as Gamma and ElD, E2(T)

Beta functions and how to evaluate them
1.2 | Apply power series methodology in solwing differential equations. ElD K2
1.3 El{D), E2i)
1.4 EUD
1.5 %ompare orthogonal polynomials such as Legendre, Bessel, Hermite, E1(D

and Laguerre Functions.

2 | Skills:

2.1 | Explain the usze the gamma function, beta function and error function te s1T, B2
evaluate different types of integral calculus problems.

2.2 | Explain the usefulness of classical orthogonal poelynomial functions in =10, S2(T)
solving some Sturm -Liouville boundary value problem.

2.3 | Solving linear differential equations by power senies method. 1D, 8200
2.4 22l

3 | Values:
2.1 | Participate effectively in multidisciplinary andfor interdisciplinary teams, | V2(D
2 V1D, V2
53 V1T
2.4 W1{T)

. Course Content

Mo | List of Topics Contact Hours

Special functions:

Factorial function, Defimtion of Gamma function, Eecursion relation,
1 Properties of Gamma function, Beta Function, Beta function ws 10
Gamma function, Error function, Stitding’s formula, Elliptic integrals,
and functions.

Series Solutions of Differential Equations and Legendre
functions:

Introduction to Senes method for solving linear ordinary differential
2 equations, Legendre’ s Equation, Eodrigues’ Formula, Generating 12
Function for Legendre Polynomials, Crthogonality and Morm ali zati on
of the Legendre Polynomials, Legendre Senes, Associated, Legendre
Functions.

Bessel Functions:

Besszel’ s Equation, Second Solution of Bessel's Equation, Graphs and
3 Zeros of Bessel Functions, Becursion Eelations, Cther Einds of 10
EBeszel Functions, Crthogonality of Bessel Functions, Approxim ate
Formulas for Bessel Functions.

Hermite and Laguerre Functions:
4 Ladder operators, Hermite functi ons, Hermite polynomials, Laguerre H
functions, Laguerre polynomials, Associated Laguerre polynomial .

Total 40
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and

A ssessment Methods
. T eachin Assesgnent
Code Course L earning Outcomes Strateg;ifs Method s

1.0 Enowledge and Understanding
Eecognize basic expressions of Gamma |1 Lectures

1:1 and Beta functions and how to evaluate 2 Discuscsions
them for integer and non-integer values. | 3. Slides and | 1- Homework
Eecognize the power series methodology | computer assignments.

12 in solving diff erential equations, and sitnulation software | 2- Group  Project

' how to check the correctness of the may be uzed by the | assignment.
result. teachers to clanfy | 3-  Queston -
13 Describe van ous methods of studying concepts. ANSWEr SEssion in
' asymptotic behawi ors of functions, 4 Problems solving | class.
Eecognize various forms of Elliptc 5. Students may be | 4-Ezams: quzzes,

1.4 | integrals and related functions which asked to solve some | Mid-term, and final
may arise in applied problems. problems on EXAMLE
Ee familiar with classical erthogonal computer using

1.5 | polynomials such as Legendre, Bessel, MATLAB
Hermite, and Laguerre Functions. language.

2.0 skills

2.1 | Ezplain the use the gamnma function, 1. Lectures.
beta function and error functi on to 2. Discussions.
evaluate different types of integral 3 Problems | 1- Homework
calculus problems. solving. assignin ents.

2.2 | Explain the usefulness of classical 4. Encourage the | 2- Group Project
orthogonal polynomial functions in student to look for | assignment
solving some Sturm-Liouville boundary | the information in | 3- Question —
value problem. different references. | answer session in

2.3 | Solving linear differential ecuations by | 3. Ask the student to | class.
power series method. attend lectures for | 4- Exams: quizzes,

2.4 | Classify different types of ordinary practice solving | Midterm, and final
differential equations and ustify the problem. Exame.
appropriate solutions. . Define duties for

each chapter

3.0 | Values

31 Participate effectively in 1. Evaluate the
multidisciplinary andfor inter disciplinary efforts of each
teatn s, 1. Groupe student in

3.2 | Accepting different ideas and respecting | assignmm ents preparing the
other opini ons. 2. Clanty deadlines | report.

33 | Manage a project (modelling or for delivery of 2. Evaluate the
sitnulation) with due attention to time assignim ents, worll in teams.
and resource management. repotts, and exams | Ewvaluation of

34 | Take responsibility and take the course students’
instructions serously. presentati ons.
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2. Assessment T asks for Students

# Assessment task* Week Due P:scmtage of
sessment Score

1 | Exercizes and HetneWorlkes Al weeks 10%%

2 | Participation 1n activities and quizzes. A1 weeks 1084

3 | Midterm exam 6 wreel A%

4 | Final exam End of the term S0%%

*Aszessment task (1.e., written test, oral test, oral presertation, group project, essay, etc)

E. Sindent Academic Counseling and Supp ort

Arrangements for availahility of faculty and teaching staff for individual student
consultations and academic advice :

Students are supervized by academic adwisers in physics Department and the timetables for
academic advice were given to the student each semester (Shrs per week).

F. Learning Resources and Facilities

1.Learning Resources

Required Texthooks

Mary L. Boas, Mathematical methods in the Physical sciences,
Third edition, John Wiley & Sons (2006). IZBI-13; 978-0471128260

E ssential References

1. IMathematical Methods for Physicists: & Comprehensive Guide 7th
edition, by George B Arfken, Hans I Weker, Frank E. Harris,
& cademic Press 15 an imprint of Elzsewier (2013, ISBIT 978-0-12-

Materials A84654-9,
2. Mathematical Methods for Physics and Engineenng, by K. F
Eiley, M. P. Hobzon and 3. I Bence, Cambr dge Thiiversity Press;
(2006), ISBN-13; 978-0521679718.
Electronic Materials

{Other Learning
MMaterials

MATLAB

2. Facilities Reqguired

Ttem

Resources

Accomm odation

(Classroom g, laborataries demonstration room aflabs, etc)

Lecture room

Labs

T echnology Resources

&V, data show, Bmoart Board, software, ete).

data show, software

Other Resources

Fene
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Ttem Resources

(Bnecify, e g if specific laboratory equipiment is recuiire d list reguirem erts
ot attach a list).

G. Course Quality Evaluation

B eataduon Evaluators Evaluation Methods
Areas/Tssues

atudent Feedback on :

Effectiveness of Teaching ST 2

Evaluation of Teaching Department Indirect

Improvement of Teaching Program leaders Direct

Cuality of learning resources | Faculty Direct

Extent of achievem ent of Pt e et Diveict

course learning outcomes

Evaluation areas (e g, Effectiveness of teaching and assessm ert, Extent of achde wem ent of ¢ ourse learring

outcome g, Quality of learning re sources, ete))
Evaluators (Students Faculty, Program Leaders, Peer Reviewer, Others (specify)
Assessment Method s (Direct, Indirect)

H. Specification Approval Data

Council / Committee | Dr Atif Tsmal, Dr. Walid Belhad) and Pref. Ehaled Abdel-Waged

Reference Mo,

Date
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