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MODULE DESCRIPTION FORM

Relation with other Modules

Pre.equislte module coE123 Semester 4

Co-requisltes module NONA Semester
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Module Oblectives

lntroduction to Linear Algebra, System of linear equations. - vector algebra

Vector space - Subspaces-Linear combination
Linear independence Bases and Dimension

Coordinates and Change of Bases Linear Transformations

The Space of Linear Transformations Convexity Affine Sets

Matrix of Linear Transformations Change of Bases and Normal Forms

Vector space. - Subspaces -Linear combination

Linear independence Bases and Dimension

Module Dellvery

College of Engineering
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Module Aims, Learning Outcomes and lndicative Contents
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A2.1: Define the fundamentalconcepts of linear
algebra, linear combinations, linear independence,
bases, and dimension of vector spaces.

A2.2: Demonstrate the ability to determine coordinates of
vectors relative to different bases and perform change ofbases
between coordinate systems.

A2.3: Apply the principles oflinear combinations and linear
e to determine the relationshi vectors.

81.1 Function efficiently as an individual
81.2 Function as a member of multidisciplinary and
multiculturalteams
82.1 Communicate effectively - graphically with a range
of audiences using contemporary tools.
82.2 Communicate verbally and in writing with a range
of audiences using contemporary tools.
C2.1 Recognize professional and ethical responsibility.
C1.2 Adhere and respect diversity.
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lndlcatlve Contents

lndicative content includes the following.
Unlt 1: Vector Spaces - Definltlon, Properties, and Examples - Subspaces and their
Characterlstics - Llnear Comblnation and Span of Vectors. [8 hours]

Unlt 2: Llnear lndependence and Dependence - Bases and Dimenslon - Coordinates
and Change of Bases. [8 hoursl

Unlt 3: Llnear Transformatlons - Kernel and lmage - The Space of Lineai
Transformatlons - Matrix Representatlon of LJnear Transformatlons. [8 hourcl
Unit 4: Change of Bases and Normal Forms - Elgenvalues and Eigenvectors -
Diatonallzatlon - Appllcatlons of Normal Forms. [6 hoursl
Unlt 5: Convexity and Affine Sets - Geometrlc lnterpretations - Appllcatlons in
Optlmlzatlon and Vector Spaces. [6 hou]sl

Learnlng and Teaching Strategies

Stratedes

. Presentations

. Discussions

. Tutorial and graphics

. Problem solving

. Brain storming

. Research and reporting

. Problem Solving

. Repgrt & discussion assessment

Student Workload (SWL)

Structured SWL (h/seml 78 Structured SWL (h/wl
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Unstructured swL (h/seml 7Z Unstructur€d sWL (h/w) 4.8

Total swt (h/seml 150

Delivery Plan (Weekly Syllabus)
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Material Covered LOs

Week 1 Vector Spaces and Subspaces

week 2 A2,87, 82,
c1

Week 3 Linear Combination of Vectors A2, Bt,82,
c1

Week 4 Linear lndependence A2,97, 82,

c1

Week 5 Bases and Dimension 42,87,82,
c1

Week 6 Coordinates and Change of Bases 42, Bt,82,
c1

Week 7

week 8 The Space of Linear Transformations A2, SL,52,
c1

Week 9 Matrlx Representation of LinearTransformations. A2, Bt,92,
c1

Week 10 Mid -term o(AM A2

Week 11 Convexlty and Affine Sets

Week 12 Geometrlc lnt€rpretatlon and Applications 42, B,.,B.2,
c1

Week 13 Change of Bases and Normal Forms

Week 14 Applicatlons of Normal Forms ln Llnear Transformatlons A2, St, 82,
c1

Week 15 Rubrlc Exam

Preparatory w€ek before the flnal Exam

A2,8t,B2,
c1
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Defi nhlon, Propertles, Examples

Linear Transformations 42, BT,82,
c1

A2, BI, 82,
c1

A,2, sL, s2,

c1



Module Evaluation
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Tlme/Number
weltht
(Marksl

Week Due
Relevant Leamint

Outcome

Formatlve

assessment

Qulzzes 2 10% (10) 5 and 10 A2

Assignme s 2 10% (10)
2,4,6,8,10,12

and 14

A2

Projects /

Report 10% (10) A2,B1,sz

Summative

assessment

Mldterm Exam thr 10% (10) 7 A2

Flnal Exam 3hr s0% (5o) 15 A2

Total assessment
10o% (10o

Marks)

Delivery Plan (Weekly Lab. Syllabus)
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Materlal Covered

Week 1

week 2

weck 3

week 4

Week 5

week 6

Week 7

Y/
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Learning and Teaching Resources
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Text
Avallable ln the

Libtary?

Requlred Tercs

'Lay, David C, Steven R. Lay, and Judi J. McDonald.
"Linear algebra and its applications 2016 Yes

Recommended Terts

1. Llnear Algebra .nd lts Appllcatlons - Gllbert Strant

2. lnt.oductlon to Llnear Algeb.a - Gllbert Strang

3, unear Altebra Done Rlglrt - Sheldon Axlel

No

Websltes https://eng.alaven u.iol lcollezeslel42

Grading Scheme
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Group Grade Marks (%l Definition

Success Group
(50 - r00l

A - Excellent 90 - 100 Outstanding Performance

B - Very Good 80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

D - Satisfactory l.-F Fair but with maror shortcomings

E - Sufficient JF 50-59 Work meets minimum criteria

Fall Group
(o - 4e)

Fx - Fail (Glt Jt :i) ..-t.r (4s-49) More work required but credit awarded

F - Fail (0-44) Considerable amount of work required

Note: Mark Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adiustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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