
MODULE DESCRIPTION FORM

Module lnformation

Relation with other Modules

Prercqulslte module coE226 4

Co-requlsltes module NONA

Module Aims, Learnlng Outcomes and lndicative Contents

Module Objectlves

Set theory. - Logical relationship. -Logical operations on s€ts. - Counting
methods. -Methods of proof. - Algorithms. -Computational complexity of
algorithms. - Mathematical deduction. -Repetitive. - Series. -Shapes and trees. -
Directed graph. -Undirected graph. - Adjacency matrices. Graph algorithms
and their applications.
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Module Tltle Discrete numerical mathcmatics Module Dellvery

Module Type Optional

Module code ('oEJ2l

ECTS Credlts 5

swt (hrlseml

EI theory
EI Lecture

tr Lab

EI Tutorlal
E Practlcal

E Semlnar

Module Level 2 Scmester of Dallvery 3

Admlnlsterlng Department Artif icial lntelligence Eng. College College of Engineering

Module Leader Sarmad Kadhim Alkhfaji e-mall sarmad.kazem@alaven.edu.io

Module Leade/s Acad, Tltle Asst. Lec Module teade/s Quallfi catlon Msc

Module Tutor ZAINAB ABDULKADHIM NAJM zainab.AbdulKadhim@alayen.edu.iq

e-mallPeer Reviewer Name f{.,e M..r, l"l"^^^l@ alaf n' eAu'

Sdentmc Commlttee
Approral Date 271q1?-"E Verslon Numb€.
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A2 A2.1: Define the fundamentalconcepts of set theory,
logical relationships, and logical operations on sets as

they relate to computational structures
A2.2: Demonstrate the ability to apply repetitive and
series structures in algorithmic design and system
modeling
A2.3: 1. Apply the principles of set theory and logical

relationships to represent and analyze computer
systems and digital circuits.
2. Apply logical operations on sets to model
com tational structures and data relationshi s.

B1 81.1 Function efficiently as an individual
81.2 Function as a member of mu ltidisciplinary and
multiculturalteams

B2 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 usin contem ora tools.

CI C2.1 Recognize professional and ethical responsibility.
C1.2 Adhere and respect diversity.
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lndicative content includes the following.
Unlt 1: Set Theory and Logic

Co entsl
Set theory - Dofinltlon, types of sets, and ope?atlons on sets - Logical relationshlps

- Loglcal operatlons on sets - Laws of loglc and set ldentlties.

[8 hourcl

Unit 2: CountinS Methods and Proof Techniques
contents;
Countint prlnciples - Permutations and combinations - The pigeonhole prlnclple -
Methods of proof (dlrect, lndlrect, and contradlctlonl - Mathematlcal d€ductlon

and reasonlng.

[8 hoursl

Unlt 3: Altorlthms and computational Complexlty

Contents:

Deflnltlon and structure of altorlthms -Algorlthmic flow and rep€titlve processes -
Sedes and r€currence relatlons - Computatlonal complexity of algorlthms - BlgO
notatlon and performance analysls.

[8 hourcl
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Unlt 4: Trees and Graph Theory Contents:

lntroductlon to shapes and trees - Propertles and types of ttees - Dlrected and

undirected graphs - G.aph representatlons - Adjacency matrices.

[6 hoursl

Unlt 5: Graph Altorlthms and Appllcatlons Contents:

Graph traversal altorlthms (DFS, BFS) - Shortest path algotithms (Dukstra, Floyd-

War shalll - Mlnlmum spanning trees -Appllcatlons of traphs In networks,

computer arch itecture, and optlmltation.

[5 hours]

Learnlng and Teaching Strategies

Strategies

. Presentations

. Discussions

. Tutorial and graphics

. Problem solving

. Brain storming

. Research and reporting

. Problem Solving

. Report & discussion assessment

Student Workload (SWt)

Structured SWt (h/sem) 78 Structured Swt (h/wl 5.2

Unstructured SWt (h/seml 72 unstructured SwL (h/wl 4.8

Total swl (h/seml 150

Delivery Plan (Weekly Syllabus)

g',!iill .rc.1+-)l g[il1
Materlal Covered LOs

week I Set theory.-

Week 2 Logical relationshlp.-Loglcal operatlons on sets.-

Week 3 Countlng methods,-Methods of proof. 42,87, 82,
c1

Week 4 Algorithms, -Computational complexlty of algorlthms. 42,51,82,

c1

Week 5 Mathematlcal deductlon, -Repetltlve. 42, BI,82,
c1

Week 6 Repetltlve. A2,87, 82,
c1

Week 7 S€rles. -Shapes and trees. 42, Bt,52,
c1

-1.
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Week 8 Directed graph, A2, SL,52,
c1

Week 9 Undlrected traph. - A2, Bt,82,
c1

Week 10 Mid -term H(AM A2

Week u Adjacency matrlces 42, SL,52,
c1

Week 12 Graph algorhhms and their applicatlons. A2,81, 82,

c1

week 13 chante of Bases and Normal Forms 42, gr,92,

c1

Week 14 Rubrlc Exam

Preparatory week befor€ the final Exam

42, St,82,
c1

Module Evaluation

i;-l_rlll 'crtJl a#i]

nme/Numbet
Weltht
(Marksl

Week Due
Relevant Learnlng

Outcome

Formatlve

assessm€nt

Quizres 2 10% (10) 5 and 10 A2

Asslgnments 2 10% (10)
2, 4,6,8,10,12

and 14

Prolects /

Report 1, 1o% (10) 13 42,s7,s2

Summatlve

assessment

Mldterm Eram thr 10% (10) 7 A2

Final Exam 3hr so% (so) 15 A2

Total ass€ssment
100% (100

Marks)
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Delivery Plan (Weekly Lab. Syllabus)

-,;giJl ,r.e1-)t 5t6ilt
Materlal covered

Week I

Week 2

Week 3

Learning and Teaching Resources

u+J$ll., +Xl '1':l-...

Text
Avallable ln the

Llbrary?

Requlred Terds Yes

Recommended Texts

1. "Discrete Mathematics and lts Applications" -
(enneth H. Rosen

2. "Discrete Mathematics" - Richard Johnsonbaugh

No

Websltes https://enc.alaven.edu.iol I colleces/ e / 42

Grading Scheme
(rr i rJl Lr r

Group Grade ..u"dl Marks (%l Deflnltlon
A - Excellent JW.l Outstanding Performance

B - Very 6ood h,. ++ 80-89 Above average with some errors

C - Good +i 70-79 Sound work with notable errors

D - Satisfactory l*Ji. 60-69 Fair but with maior shortcomings

Success Group
(so - 10ol

E - Sufficient Jr+i. 50-59 Work meets minimum criteria

FX - Fail (rJrJr $) .=.l-rJ (4s-4s) More work required but credit awarded

(0-44)
Fall Group
(0 - 4e) F - Fail

5

Mazumder, Numerical Method's fo

Mazumder, Numerical Method's far Partial Differential

Equations, Finite Difference and Finite Volume Methods,

science direct,2016.

Hamnln& Richard. Numerical methods far sclentists and

engineers. Courier Corporatian, 2012..

90 - 100

Considerable amount of work required

\
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Note: Marks 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 adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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