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Section Concerning the Student

1. Course Code: MATHS 331 ydell 30y .1
2. Course Title Numerical Analysis | el w2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: B.Sc. in Mathematics :‘_,gas‘yn bl 5
6. Course Credits: 3-2-3 Bosiaedl Gleldl sde .6
bW dg 5 hall Sgie .7
7. Course NQF Level 7 gl 2bog)
8. Notional Hours: 140 AV el sue .8
. siol) Blaiaoll leldl ause 9
9. NQF Credits 14 are o
Q 1O gl abgll HUoM Ladg
10. Prerequisite: MATHS 132 +ITCS 114 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11
12. General Mode of Teaching 1
ool | edadl % "
B her Blended g» olaidly pdaill pladl ool .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

Burden and Faires. Numerical Analysis (9th edition). Brooks/Cole, 2011

20). References: 2=yl 20

B MATLAB website: http://www.mathworks.com
B Octave website: https://www.gnu.org/software/octave/

21. other learning resources used (e.g. e-Learning, field ¢l O ¢ 39 ASIYN ol 1 JUe ) §y3T Hobae .21

visits, periodicals, software, etc.): ((-ee B €5 gaS ol cilyg

MATLAB and Octave Software.

22. Course Description (as published in the College AU s § 9y9 bors> )yl Cinogi .22

Catalogue):

Floating point computations, solution of equations and systems of equations (linear and nonlinear),
interpolation, numerical differentiation, and integration. The course emphasizes practice on computer software.

23. Course Intended Learning Outcomes (CILOs) ) yall elaill ilzyea .23
(3 to 5 CILOs): H(dolas Olryeo 5 ) 3)

1. Implement numerical methods to approximate the solution of linear and nonlinear equations and systems.

2. Construct interpolation polynomials to interpolate a set of data points,

3. Apply numerical differentiation and integration techniques to approximate derivatives and definite integrals.

4, Compare numerical analysis algorithms using basic scientific research approaches.

5. Write a computer program to implement numerical algorithms to solve mathematical problems.

24. Course Assessment Percentages (As per Regulations of olyal! plAS Cannzms) Dogiall Wgaundy sl bl .24
Study and Examination at the University of Bahrain): oyl dmaler § wlilxiadlg

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: Llols sz (@) ©legpgall cay .25
Topic Title L.
. . D t
(e.g. chapter/experiment title) escn;?"l‘on
g3l -
Chapter 2 Solving a nonlinear equation using iterative methods: Bisection, Fixed-point

iteration, False-position, Secant method, and Newton’s iteration. Discuss the
advantages, disadvantages, and order of convergence of these methods.

Chapter 3 Interpreting data points using the Lagrange interpolating polynomial, Newton’s
interpolating polynomial, and the Divided-Differences polynomial. Discussing
the error bound of each method.

Chapter 4 Numerical Differentiation and Integration methods to find the derivative and
integration for a set of data points. Discussing the error bound of each
technique.

Chapter 6 Solving linear systems of equations using Gaussian elimination with and without

pivoting, matrix factorization, and studying some particular matrices such as
upper, lower, and sparse matrices.

Chapter 7 Iterative methods for solving linear systems of equations, namely, the Jacobiand
Gauss-Siedel iterative methods. Discussing the error bounds of the iterative
methods and solving the Eigenvalue Problem.

Chapter 10 Solving Nonlinear Systems of Equations using Newton’s method for a system of
nonlinear equations.
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http://www.mathworks.com/
https://www.gnu.org/software/octave/

26. Weekly Schedule (o) Jgudl .26
CILOs Teaching/Assessment
Week Date Topics Covered Ol ySeall Mode and Method
g oaw! Wl 49 yaall auolgell bl dadasdl toig dixgie
(CILOs) s/ gy
Course Introduction: Introduction to Matlab/Octave Software 5
01 1.2 Round-off Errors 1,5
2.1 The Bisection Method. 1,5
02 2.2 Fixed-Point Iteration 1
2.3 Newton’s Method and Its Extensions (Part 1) 1,5
03 2.3 Newton’s Method and Its Extensions (Part 2) 1,5
2.4 Error Analysis for Iterative Methods 1,5
10. 2 Numerical Solutions of Nonlinear Systems of Equations:
04 B 1,5
Newton’s Method
05 3.1 Interpolation & the Lagrange Polynomial 5 5
3.3 Divided Differences (Part 1). !
06 3.3 Divided Differences (Part 2) 2,5
07 3.5 Cubic Spline Interpolation 2,5
- - — Blended Teaching
4.1 Numerical Differentiation
08 4.3 Elements of Numerical Integration 3,4,5 T gyl
4.4 Composite Numerical Integration
09 6.1 Linear Systems of Equations 35
6.2 Pivoting Strategies (Part 1) !
6.2 Pivoting Strategies (Part I1)
10 ) L 3,5
6.5 Matrix Factorization
11 6.6 Special Types of Matrices 15
7.1 Norms of Vectors and Matrices !
12 7.2 Eigenvalues and Eigenvectors 3,5
13 7.3 Jacobi and Gauss-Siedel Iterative Techniques (Part 1) 1,5
14 7.3 The Jacobi and Gauss-Siedel Iterative Techniques (Part 11) 1,5
15 7.4 Error Bounds and Iterative Refinement 1,5

27. Academic Integrity Statement:

14BY dalil 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.
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28. Attendance and Absence Regulations:

:ggﬂb_)}faaﬂ ‘aUa.a .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.

oy ddanlls Liall Olelud) elasiadl gl plAIY Ol o 28935
dasl> (§ blxialg dwhdll plas e ¢(33) Boleld B89 «)yball dands
cpyd|

University of Bahrain — Quality Assurance& Accreditation Center — Academic Course

Specification Form
May 2024



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



