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Section Concerning the Student

1. Course Code: MATHS 483 ydell 30y .1
2. Course Title Methods of Applied Mathematics Il 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 Bosiaedl Gleldl sde .6
bW dg 5 hall Sgie .7

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

b 13 e

9. NQF Credits eSMbgall gl U3 iy
10. Prerequisite: MATHS 383 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11

12. General Mode of Teaching . .
a3 Trandit | e W aladl Jaoddl |

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 29580l uyde) 39 ASIY Al .16
17. Academic Year: Click or tap here to enter text. 1Y Ll 17
18. semester: JoI! Jsadll First Semester (bl hadll .18
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19. Textbook(s): 2y yhel) dewhyddl CaSI .19
B Advanced in applied mathematics: Green’s Functions with application, by Daniel Zwillinger
B Green’s Functions in Quantum Physics by Eleftherios N. Economou
B Anintroduction of Fourier and complex analysis with applications to n the special analysis to signal,
by RUSSELLL HERMAN, 2016
B Integral Equations and their Applications, by M Rahman
20. References: 2=l 20
21. other learning resources used cdsilane ©hL) ¢« 39 ASIYI elaidl 1 JU ) 5y jobas .21
(e.g. e-Learning, field visits, periodicals, software, etc.): (oo ¢ yiganaS malyy clygd
University official platforms (MT & BB)
22. Course Description (as published in the College HAUSIN s § 99 boruw )y el Chnogi .22
Catalogue):
This course explores the use of integral transformations to solve linear differential equations, boundary and initial value

problems arising in partial differential equations. The focus on Green’s functions, Fourier transforms, and Fourier series
analysis. Emphasis is placed on connecting theory with practice: real-world problems from applied mathematics,

physics, biology, and engineering are analyzed and solved through computational implementation.

23. Course Intended Learning Outcomes (CILOs) ) yall elaill ilzyea .23
(3 to 5 CILOs): HEWNESRUICIC VYK ))
1. Identify the solution of boundary value problems using Green’s functions.
2. Apply Green functions on solving some physical systems.
3. Formulate the solution of PDE via Fourier transformation.
4. Construct the solution of some physical systems by linear integral equations.
5. Solve real applications computationally using specialized software.
24. Course Assessment Percentages (As per Regulations of By U3 Csnzes) Dogiall gy @90l cdlud .24
Study and Examination at the University of Bahrain): oyl daslr (§ Cliliadly
Computational Tasksa 20%
TEST#1 20%
TESTH#2 20%
EXAM 40%
Total 100%
A This component of course assessments comprise at least two tasks per semester.
25. Description of Topics Covered: ol (s (I Clegudgall iy .25
Topic Title L
fe.g. chapterﬁexperiment title) Dejc:};g?n
] §
Book#1: Definition of Green functions, formulas and their properties.
=  Chapterl
Book#1: Applications of Green’s function (ODE, wave equation, and heat equation).
= Chapter3
=  Chapter4
= Chapter5
Book#2: Applications in quantum mechanics
= Chapter 3
Book#4: Definition: integral-linear equations
= Chapter5 Types: Volterra, Fredholm, Singular Linear Equations, Integro-Linear Equation
Book#4: Applications of linear integral equations to solve some physical systems.
= Chapter8
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26. Weekly Schedule

:‘__?C-_g.g.w‘)" Joddl .26

CILOs Teaching/Assessment
Week Date Topics Covered (WEIC ] Mode and Method
ggraal Ew 4 g yaall gl gall BYENUE PN daedg demgin
(CILOS) BN/ pand |
BOOK#1:
01 L . ) . ) 1
Green Function in one dimension and its properties
BOOK#1:
Variation Method
02 Computational Task: 1,2
Predicting the temperature distribution along a metal rod over time
BOOK#1:
Green function for Regular-Sturm Liouville Equation
03 Application for ODEs 1,2
Computational Task:
Using Green's Function to solve Regular Sturm-Liouville Equation
BOOK#1:
04 Eigenfunction Method “Series representation” 1,2
Relation between Dirac delta and Green Functions
BOOK#1:
Green function for BVPs
05 Computational Task: 12
A damped harmonic oscillator driven by an arbitrary external force. Find !
the system response using Green's function.
Forced harmonic Oscillator
BOOK#2:
Application in Quantum Mechanics: Solving Schrodinger Equations
06 Computational Task: 1,2
Calculate the scattering amplitude for a particle incident on a localized
potential in quantum mechanics.
07 BOOK#H#4: . o . 3 Traditional Teaching
Fourier Transformation: Definition, Properties, and Examples SAES )3
08 BOOK#4:
Applications for Fourier Transformation:
B ODEs & PDEs
Computational Task: 3,5
09 Filtering a Noisy Signal
Fourier Analysis in Biology:
decomposing the biological time series into frequency components
BOOK#4:
= Applications for Fourier Transformation:
B Solving Laplace Equation with examples on Heat & Wave Equations 3,5
11 Computational Task:
Solving Heat equation with source
BOOK#4:
Applications for Fourier Transformation:
B Quantum Mechanics Solving Schrédinger Equations
12 . 3,5
Computational Task:
Simulation methods for quantum-mechanical problems, time-dependent
Schrédinger equation
13 BOOK#3: 4
Concept of Integral Equations and their classifications
BOOK#4:
Volterra, Fredholm, and Singular integral equations
14 Computational Task: 45

Population Dynamics with Cumulative Effects
Epidemiology with Infection History
Boundary Value Problems via Fredholm Equations

University of Bahrain — Quality Assurance& Accreditation Center — Academic Course
Specification Form
May 2024




BOOK#2:

Applications for Quantum mechanics
Computational Task:

Quantum Scattering and the Volterra Equation

15

4,5

27. Academic Integrity Statement:

1daaYI Al Ol .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 A8 ddaal (§ Olsliad Olpais dallg Bl sin
& By BLIL el drand8Y1 @ gdlual Baiii) pgures I LUl
oyl dmale ddlay duoldl dalalg zlal Bdy cldg «olBgYl puz
JooYl dwlw (§ sl WSy cogilizlyg ddball Bod> (Jds ) d5LsYL
e dalil) gl 6 ae Joladll @i Cm opyoedl daolan Aol

2,53 Hludl dalalg Oluwlewd! dide (a5 b Cawse

28. Attendance and Absence Regulations:

10Lalg Hgaasdl 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.

s ddaslly disall Olelud M‘)}Mb (ﬁww OMall ye 6353.3
daol> L_j OblxieYly dwhudl ol e ¢(33) saleld Lz_éj o yyball daub
cpyd|
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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



