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Section Concerning the Student

1. Course Code: MATHS 332 ydell 30y .1
2. Course Title Numerical Analysis I el w2
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 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 e
9. NQF Credits eSMbgall gl U3 iy
MATHS 330
10. Prerequisite: OR 2y hel) Graedl Cllazadl .10
MATHS 331 & MATHS 2110
11. Lectures Timing & Location: TBA Hgag 8 olxall 8y .11
12. General Mode of Teaching . "
Trandit | (udas HNEL]] W aladl Jaaddl |

T randitional (- il eulaild o 12
13. course Coordinator: TBA shell Gude .13
14. course Instructor: TBA Uyl puyde .14
15. Office Hours and Location: TBA g9 Sl wlsldl .15
16. Instructor’s Email: TBA 29580l uye) 39 ASIY Al .16
17. Academic Year: 1308y Al 17
18. semester: JoI! Jsadll First Semester (bl adll .18
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19. Textbook(s):

B A First Course in Numerical methods, Uri m. Ascher and Chen Greif, SIAM, 2011
B Numerical Analysis, Burden and Faires. (10th edition). Cengage Learning, 2015

20. References:

Numerical Methods: Design, Analysis, and Computer Implementation of Algorithms,
Anne Greenbaum & Timothy P. Chartier, Princeton University Press, 2012.

Scientific computing: an introductory survey, M. T. Heath, SIAM, 2018

Higham, D. J., & Higham, N. J. (2017). MATLAB guide. Third edition. Philadelphia: SIAM.
J. Mathews Website: http://math.fullerton.edu/mathews/numerical.html

Timothy Sauer, Numerical Analysis, Pearson, 3" edition, 2018.

Holistic Numerical Methods Website: http://mathforcollege.com/nm/

B Matlab website: http://www.mathworks.com

21. Other learning resources used (e.g. e-Learning, field

visits, periodicals, software, etc.): (& € pSgmaS Tmolys cilygd

University Official Platforms (BB & MT)
MATLAB / OCTAVE

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

Catalogue):

Approximation of functions: least squares theory, adaptive approximation. Numerical solution of ordinary
differential equations (initial and boundary value problems). Eigenvalues and eigenvectors of a matrix.
Introduction to partial differential equations and their numerical solution.

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

1. Find the best curve (line, parabola, exponential) which fits the given data.

2. Use Chebyshev polynomials to minimize the maximum error of interpolating polynomial and to economize the
power series approximation.

3. Solve Initial Value problems (IVPs) numerically.

4.  Approximate matrix eigenvalues and solutions of Partial Differential Equations (PDEs) numerically.

5. Write computer programs to implement numerical algorithms to solve mathematical problems.

24. Course Assessment Percentages (As per Regulations of By U3 Csnzes) Dogiall gy @9t cdlud .24
Study and Examination at the University of Bahrain): oyl dmaler § wlilmiedly

OTHERS * 20%

TEST#1 20%

TEST#2 20%

EXAM 40%

Total 100%

% This assessment includes regular assignments, homework, or quizzes with a minimum of two assessments per
semester. These assessments are usually conducted using e-learning tools such as Blackboard, WebAssign, and ALEKS.

25. Description of Topics Covered: Yl (s (I Clegudgall iy .25
Topic Tltl_e . Description
(e.g. chapter/experiment title) Lol
(& gl e
Chapter 05 Initial Value Problems for ODEs
Chapter 08 Approximation Theory
Chapter 09 Approximating Eigenvalues
Chapter 11 Boundary Value Problems for ODEs
Chapter 12 Numerical Solutions for PDEs
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https://www.pdfdrive.com/search?q=Anne%2BGreenbaum
https://www.pdfdrive.com/search?q=Timothy%2BP.%2BChartier
https://www.princeton.edu/
http://math.fullerton.edu/mathews/numerical.html
http://www.amazon.com/exec/obidos/ASIN/0072431938/qid%3D998853777/sr%3D1-8/ref%3Dsc_b_8/102-7460409-9785721
http://mathforcollege.com/nm/
http://www.mathworks.com/

26. Weekly Schedule (o) Jgudl .26
CILOs Teaching/Assessmen
Week Date Topics Covered Ol ySeall t Mode and Method
g oaw! Wl 49 yaall auolgell bl dadasdl toig dixgio
(CILOS) s/ gyl
01 8.1 Discrete Least Squares Approximations 2,5
02 8.2 Orthogonal Polynomials and Least Squares Approximations 4
03 8.3 Chebyshev Polynomials and Economization of Power Series 4
04 9.1 Linear Algebra and Eigenvalues: The Power Method 4,5
05 5. 2 Euler’s Method 15
06 5. 3 Higher-Order Taylor Methods 1,5
07 5.4 Runge-Kutta Methods 1,5
08 5.6 Multistep Methods 1,5 Traditional Teaching
' ’ ' S oy
09 5.9 Higher-Order Equations and Systems of Differential Equations 1
1
10 5.10 Stability Stiff Differential Equations 1
11 12.1 Elliptic Partial Differential Equations 3
12 12.2 Parabolic Partial Differential Equations 3
13 12.3 Hyperbolic Partial Differential Equations 3
14 11.1 The Linear Shooting Method 3
15 11.2 The Shooting Method for Nonlinear Problems 3

10 Academic Integrity Statement:

1daana8YI Al O .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.

00 2998 G . AedBY didaall (§ Olwlisl Ol paie dalilly Buall sy
@ OMYlg BLIL ol duassbY1 agdlual gaimi) pgeas JH LUl
oyl daalr dudbay Aol dalaiMlg zilal) LBy eldg B9yl apax
JoYl Al (§ slr WSy cpgilizlge dulall Bga> (Lo ) d8LsYL
e dalll gl 6l ae Jolaill @i o op el drola Aol

12,83 3ol dalailly Oluled! dde (ais b causw

11 Attendance and Absence Regulations:

Qg Hgaazdl plaS .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.

Gz dadaally dudall Oleludd @laziall jgiasl AR Ol ¢ye a8 g3
donlz (§ OUlxiadly dwhlll plas e ¢(33) Bolel) Wby «)yhall dapb
Pyl
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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



