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Section Concerning the Student

1. Course Code: MATHS 403 ydell 30y .1
Analysis of Functions of

i 1)y yedl ol
Lo GemenTil Several Variables DA el 2
3. College: College of Science A 3
4. Department: Department of Mathematics pwdll 4
5. Academic Program: Bachelor of Science in Mathematics :waSSﬂ bl 5
6. Course Credits: 3-0-3 Buciaall Oleludl sue .6
S 8,80l Sgiue .7

7. Course NQF Level 8 MR iel b gll
8. Notional Hours: 133 AV el sue .8
. Jyiel Busias)l Cleldldue .9

o 1 e

9. NQF Credits 3 oS3l bl Uyl Lids
10. Prerequisite: MATHS 302 el el Cllaiell .10
11. Lectures Timing & Location: TBA Hgag 8 polxall 8y .11

12. General Mode of Teaching . ;
&3 Tranditional HNEL) il aladl Jaoidl 12
e S randitiona il eulaild o

13. course Coordinator: TBA shell Gude .13
14. course Instructor: TBA Uydell poyde .14
15. Office Hours and Location: TBA g9 duiSe)l wlsldl .15
16. Instructor’s Email: TBA 29580l uyke) 39 ASIYI Al .16
17. Academic Year: 1Y didl .17
18. Semester: J9Y Juadll First Semester (bl hadll .18
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19. Textbook(s): el Ayl CoSUI .19
e  Analysis On Manifolds by James R. Munkres, 1997 by CRC Press.
e  Calculus on Manifolds by Michael Spivak, 1971 by CRC Press.

20. References: 2=l 20
21. other learning resources used (e.g. e-Learning, field cdilige ) ¢ 39 AV elatdl : JUe ) 8y y3bae .21
visits, periodicals, software, etc.): (o €53 9aaaS alyy cilyg

e University Library.
22. Course Description (as published in the College HAUSIN s § 99 boruw )y el Canogi .22
Catalogue):
Sets and functions in R™, continuity and compactness, differentiability, Jacobian matrix and gradient, inverse
and implicit function theorems, extrema, Hessian matrix, Taylor’s formula, integration in R™.
23. Course Intended Learning Outcomes (CILOs) 5520 pladl Olye .23
(3 to 5 CILOs): H(dnodal Wlry3ee 5 U1 3)
1. Explain multivariable continuity and topology in R™.
2. Compute Jacobian matrices for multivariable functions.
3. Apply inverse and implicit function theorems.
4. Analyze extrema using Taylor expansions in multivariable settings.
5. Prove fundamental theorems in multivariable analysis.
24. Course Assessment Percentages (As per Regulations of Aoyl plla o) dugiall lgaudy eagldll codll .24
Study and Examination at the University of Bahrain): HRTE R EVIE 3 RIINES ST
HOMEWORK (Group work) 10%
QUIZZES (Individual) 10%
TEST 1 (Individual) 20%
TEST 2 (Individual) 20%
EXAM (Individual) 40%
TOTAL 100%
25. Description of Topics Covered: oS s I Clegaogall Laoy .25
Topic Tlt’.e . Description
(e.g. chapter/experiment title) "
goosal i
Basic Topology of R™ Open/closed sets, compactness, continuity, uniform continuity.
Differentiability in R™ Partial derivatives, directional derivatives, Jacobian matrix,
gradient, chain rule.
Inverse and Implicit Function Theorems Statements, hypotheses, consequences, applications to level sets.
Optimization in Several Variables Local extrema, Hessians, classification of critical points,
Lagrange multipliers.
Taylor’s Theorem in Several Variables Multivariable Taylor expansion, error terms.
Integration in R™ Multiple integrals, Fubini's theorem, change of variables,
Jacobian determinant.
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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) I/ yud))
01 Introduction; review of R™and basic topology 1
02 Open/closed sets, compactness, continuity 1,5
03 Differentiability, directional derivatives 2,5
04 Jacobian matrix and gradient 2
05 Chain rule and higher derivatives 2,5
06 Inverse function theorem 3,5
07 Implicit function theorem 3,5
08 Applications of inverse/implicit theorems 1-3 Traditional Teaching
SuAES ()
09 Critical points and Hessians 4,5
10 Local extrema and classification 4,5
11 Lagrange multipliers 4,5
12 Taylor’s theorem in R™ 4,5
13 Multiple integrals; Fubini’s theorem 5
14 Change of variables, Jacobian determinant 5
15 Revision Week -

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.

oz dadanlly dudnll Olelud) @latiall yganmll oAV Gl ¢yo 2843
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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
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