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Section Concerning the Student

1. Course Code: MATHS 310 ydell 30y .1
2. Course Title Linear Algebra Il kel gl .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
. siol) Blaiaoll leldl ause 9
9. NQF Credits 13 are o
Q 1O gl abgll HUoM Ladg
10. Prerequisite: MATHS 254 + MATHS 210 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11
12. General Mode of Teaching 1
s iti salanlly oulas ;
A e i Tranditional 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
Linear Algebra by Friedberg, Insel & Spence, Pearson New International Edition , 4th edition
20). References: 2=l 20
B Linear Algebra by Hoffman and Kunze, second edition, Person 1971
B Linear Algebra, by David Cherney, Tom Denton, Andrew Waldron, UC Davis.
https://www.math.ucdavis.edu/~linear/
B Linear Algebra, by Jim Hefferon, Saint Michael’s College.
B https://hefferon.net/linearalgebra/
21. Other learning resources used cdlaee L) ¢ 3o ASIVI eladl 1 Jbe ) 53 yobane .21
(e.g. e-Learning, field visits, periodicals, software, etc.): (oo € yiganaS alys cilygn
B UOB Official Platforms
B WebAssign (https://www.webassign.net)
22. Course Description (as published in the College HAUSSN s § 2y9 boruw )y piadl Caiogi .22
Catalogue):
Vector spaces and inner product spaces, linear transformations and linear operators,
eigenvalues, eigenvectors and diagonalization
23. Course Intended Learning Outcomes (CILOs) 5,20 ol Glryee .23
(3 to 5 CILOs): H(dsolal Olzye 5 ) 3)
1. Identify vector spaces, subspaces, and their dimension.
2. Analyze maps that are linear transformations to compute their null spaces, ranges and matrix representation.
3. Solve problems using matrix properties and operations.
4. Find the Jordan canonical form of a matrix.
5. Apply properties of inner product spaces.
24. Course Assessment Percentages (As per Regulations of Byl Csnze) Dogiadl gy @980 cadlud .24
Study and Examination at the University of Bahrain): oyl dmaler § Clilmiadly
OTHERSa 20%
TEST#1 20%
TEST#2 20%
EXAM 40%
Total 100%

A 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: oS s I Clegaogall Laoy .25
Topic Title .
(e.g. chapter/experiment title) Descn;.)tv‘o n
goosal e

Vector Spaces, Subspaces, Linear Combinations,

Ch1. Vector S
ector spaces Linear Independence, Bases, Dimension

Ch2. Linear Transformations and Matrices

Linear Transformations, Null Spaces, Ranges, Matrix Representation
of a Linear Transformation, Change of Basis, Dual Spaces

Ch3. Elementary Operations and Systems

. . Elementary Operations, Rank of a Matrix, Matrix Inverses
of Linear Equations

Ch4. Determinants Important Facts about Determinants

Eigenvalues and Eigenvectors, Diagonalization,

Ch5. Diagonalization Cayley-Hamilton Theorem

Inner Product Spaces, Gram-Schmidt Orthogonalization Process, the
Ché. Inner Product Spaces Adjoint of a Linear Operator, Unitary and Orthogonal Operators,
Bilinear Forms

Ch 7. Canonical Forms* The Jordan Canonical Form, the Minimal Polynomial
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26. Weekly Schedule (o) Jgudl .26
CILOs Teaching/Assessment
Week Date Topics Covered Ol ySeall Mode and Method
g oaw! & Ao g yaall anplgall bl dadasdl toig dixgie
(CILOS) s/ gy
01 1.2 Vector spaces 1
1.3 Subspaces 1
1.4 Linear combinations and systems of linear equations 1
02 1.5 Linear independence 1
1.6 Bases and dimension 1
1.6 Bases and dimension 1
03 2.1 Linear Transformations and Matrices 1,2
2.2 The matrix representation of a linear transformation 1,2
2.2 The matrix representation of a linear transformation 1,2
04 2.3 Composition of linear transformations and matrix multiplication 1,2
2.4 Invertibility and isomorphisms 1,2
05 2.4 Invertibility and isomorphisms 1,2
2.5 The change of coordinate matrix 1,2
06 2.6 Dual Spaces 1,2
07 3.1 Elementary matrices 3
3.2 The rank of a matrix and matrix inverses 1,23 Traditional Teaching
4.4 Important facts about determinants 3 G uy
08 . . B -
5.1 Eigenvalues and eigenvectors 1,3
5.2 Diagonalizability 1,3
09 5.4 Invariant subspaces and the Cayley-Hamilton theorem 1,3
10 7.1* The Jordan canonical form | 4
7.2* The Jordan Canonical form Il 4
7.2* The Jordan Canonical form Il 4
11 7.3* The minimal polynomial 34
6.1 Inner products and norms 5
12 6.2 The Gram-Schmidt orthogonalization process 5
13 6.3 The adjoint of a linear operator 5
6.4 Normal and self-adjoint operators 5
14 6.8 Bilinear and quadratic forms 5
15 EXERCISES ALL

27. Academic Integrity Statement:

Aad8Y dalll 0l .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 @853 G a3 8YI ddaal (§ Olslad Ol paie dalilly Buall iz
& By BLIL el Arand8Y1 @ oIl Baii) pgunes I LUl
RO [P ESE WIS BN P STV PR PIRRA LT FIWES
JooYl dwlw (3 sl WSy cogilizlyg ddlall Bod> (Js J) d5LsYL
e dalil) gl 6T ae Jolaill gl o opyedl daolay dpolsdll

12,53 5l daladly Sluwbed! dile (a3 Lo Lo

28. Attendance and Absence Regulations:

1okl )gsall ‘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.

ey dadanlly dudall Oleludd @laziall jguaml pAINT Ml ¢ye a8 g3
donlz (§ OUlxiadly dwhlll plas e ¢(33) Bolel) Wby «)yhall dapb
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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



