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Section Concerning the Student

1. Course Code: MATHS 383 il 3ey 1
2. Course Title Methods of Applied Mathematics | Dydell puol 2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: Bachelor of Science in Mathematics (Y bl 5
6. Course Credits: 3-0-3 Buciaall Oleludl sue .6
bW ldg 5,80l Sgiuns .7

7. Course NQF Level 8 eSlngoll 2oyl
8. Notional Hours: 133 AV el sue .8
. Jyiel Busias)l Cleldldue .9

5 13 v

9. NQF Credits eSMbgall gl U3 iy
10. Prerequisite: MATHS 205 + MATHS 233 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: UTH (10:-10:50) @389 Bapleall 8y .11

12. General Mode of Teaching 1
aJas Tranditi | HNEY]] A aladl Jaoidl

A e S randitiona olaidly edaild o 12
13. Course Coordinator: TBA Ushedl Guie .13
14. course Instructor: TBA Uyl puyde .14
15. Office Hours and Location: TBA g9 duiSe)l wlsldl .15
16. Instructor’s Email: TBA 1)l pued 39ASIYI Al 16
17. Academic Year: 1408y Al 17
18. semester: J9Y! Jsadll First Semester (bl Jiadll .18
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19. Textbook(s): 1 shel) dewlydl LS .19

B Introduction to the Special Functions of Mathematical Physics with Applications to the Physical and Applied
Sciences, John Michael Finn, 2005.
B Partial Differential Equations and Boundary Value Problems with Fourier Series, N. H. Asmar, Prentice Hall, 2004.

20). References: 2=yl 20

Fourier Analysis and its Applications, G. Folland, AMS, 2009.

Special functions and their applications, by Lebedev& Silvenna.

Mathematical methods for physics by Arkfen and Weber, 6 edition 2005.

Mathematical Methods in Science and Engineering, S Boyin, second edition, Wiley, 2018.

Elementary applied partial differential equation with Fourier series by Richard Harberman.

B Special functions of mathematics for engineers by Larry C. Andrews, second edition Oxford University Press, 2003.

21. Other learning resources used (e.g. e-Learning, field cdilige L) (39 AV elatdl  JUe ) 8y sbae .21
visits, periodicals, software, etc.): ((ee B €53 9maaS ol cilyg

University Official Platforms (BB & MT)

22. Course Description (as published in the College HAUSSN s § 2y9 boruw ) ) piadl Caiogi .22
Catalogue):

This course explores concepts of Separation of Variables, Power Series, Sturm-Liouville Problems, Special Functions
(Gamma, Beta, and Error functions), and Partial Differential Equations. Emphasis is placed on computational
implementation of these mathematical concepts to solve real-word problems.

23. Course Intended Learning Outcomes (CILOs) ) ol elaill ilzyea .23
(3 to 5 CILOs): HEWNESRUICIC VYK ))

1. Represent functions using Fourier series or Legendre polynomials.

2. Evaluate integrals using different forms of Gamma, Beta and Error functions.

3. Use power series and Bessel functions to solve ordinary differential equations.

4. Identify separation of variables using boundary value problems.

5. Solve real-word problems computationally using specialized software.

24. Course Assessment Percentages (As per Regulations of By U3 Cosnzes) Dogiodl gy @90l cdlud .24
Study and Examination at the University of Bahrain): HRTEIEEVIE 3 RUHESTAITY

Computational Tasksa 20%

TEST#1 20%

TESTH#H2 20%

EXAM 40%

Total 100%

4 This component of course assessments comprise at least two tasks per semester.

25. Description of Topics Covered: oS s I Clegaogall Laoy .25
Topic T'tl.e . Description
(e.g. chapter/experiment title) it
goesl -

Chapter 03 — First Book The Gamma Function and Related Functions, Error Function
Chapter 03 — First Book Other Functions Defined by Integrals
Chapter 02 — Second Book Fourier Series, Sine and Cosine Series
Chapter 03 — Second Book Heat Equation with Non-Zero Boundary, Laplace Equation
Chapter 05 — Second Book Legendre Polynomials and Bessel Functions
Chapter 06 — Second Book BVP and Sturm-Liouville Problems
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26. Weekly Schedule

:‘__;-W‘)" Joddl .26

Week
gyl

Date
&: 3y

Topics Covered

dogynall glsal

CILOs
Ol ySeall
il W|
(CILOs)

Teaching/Assessment
Mode and Method
daoig dumgin
mﬁ.‘ﬂl/wju\m

01

Chapter 2 — Book#2
Fourier Series

1

02

Computational Task
Signal Analysis Numerically
Fast Fourier Transform

1,5

03

Chapter 3 — Book#2

Separation of Variations of Boundary Value Problems
Example: Heat Equation with Zero Temperatures at Ends
Computational Task

Plotting the Behavior of the Heat Wave Distribution

4,5

04

Chapter 6 — Book#2

Heat Equation with Non-Zero Boundary Conditions

Application Vibration on a String

Heat Equation: Varying Boundary Conditions

Computational Task

Solving Heat Transformation for Different Initial Boundary Conditions

4,5

05

Chapter 6 — Book#2

Laplace Equation for the Wave and Heat Equations
Computational Task

Steady-State Heat Distribution in a CPU Chip
Steady Temperature in a Square Plate

Real-Life Physics Setup

4,5

06

Chapter 5 — Book#2
Sturm-Liouville Eigenvalue Problems

07

Chapter 5 — Book#2
Sturm-Liouville Eigenvalue Problems

08

Chapter 5 — Book#2

Applications for Sturm-Liouville

Computational Task

Mathematical Modelling:

One-Dimensional Heat Equation, Evaluation of Eigenvalues, Eigenvectors,
Finding Solution at Various Points in Space and Time

4,5

09

Chapter 3 — Book#1
Gamma, Beta, and Error Functions

2,5

10

Chapter 3 — Book#1:

Gamma, Beta, and Error Functions
Computational Task

Real-Life Applications:

Example Drug Concentration

Example Modeling Population Growth

2,5

11

Chapter 5 — Book#2

Bessel Functions

Computational Task

Computing the Zeros of Bessel Function
Plot the Radial Modes of Bessel Function

3,5

12

Chapter 3 — Book#2

Application: Solving ODE via Power Series

Computational Task

Airy's Equation: It is a fundamental equation in physics for modeling
diffraction of light, quantum mechanics and tunneling.

3,5

13

Chapter 3 — Book#2

Legendre Polynomials

Traditional Teaching
G ()3
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14 Chapter 3 — Book#2 1
Application of Legendre Polynomials

15 Computational Task 5
Using Legendre Polynomial to find Electric Potential on a Circular Disk

27. Academic Integrity Statement:

1408y Aol oo .27

Students are to observe the highest level of honesty and academic ethics in pursuit
of their academic goals as per UOB Regulations of Student Conduct and Academic
Integrity, Anti-plagiarism Policies, and Students’ Rights and Responsibilities
Handbook. The consequences for cheating, plagiarism, unauthorized
collaboration, and other forms of academic dishonesty can be very serious and will
be dealt with as per the aforementioned policies and regulations.

o0 2393 o AuandBY1 ddaal (§ Ol Olpais dallg Bl sin
3 BV BLIL Uoetdl drapd8Y1 0 gdlanl G pgrae I LI
oyl dnale ddlay doldl dalaNlg 7lal Bdy cldg «olBgYl pux
Jou)l dubw § sl WSy cogilizlys ddbll Boi> o ] BLoYL
e dalill gl 6 ae Jolaill @ias G op sl daolany Aol

12,53 5l dala¥ly Oluwbed! aile (a3 e s

28. Attendance and Absence Regulations:

10Lalg Hguasl pllas .28

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article (33), of
Regulations of Study and Examination at the University of Bahrain.

ey dudaally duisall leld) plaiiall ygunaselly alAIYT OMall (pe 28933
daolr (3 blxialg dwhll plas e ¢(33) Boleld B89 «)yhall druds
cpyoedl
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar

