. \
C))JJL!J‘ 4&6‘?' \e“?“]’")
University of Bahrain s lf\
Al

wasyl dloieYlg 839l Olowd )5).9
Quality Assurance and Accreditation Center

. ﬁ“‘j
&*4//\, .

Academic Course Specification Form

wals;)" 238l Lo o5 8yl

Jlalb ol ‘o.w.ﬂl

Section Concerning the Student

1. Course Code: ITCS255 Dydell ey L1

2. Course Title Discrete Structures Il kel el .2

3. College: Information Technology @3

4. Department: Computer Science (ewd! 4
. B.Sc. in Computer Science . .

. : 1 08Y bl
5. Academic Program B.Sc. in Software Engineering @8 el 5
6. Course Credits: 3-0-3 Bl Oleldl due .6

. JUO}U \.ﬁé_g)_).ﬁ.dl Sgun .7
7. Course NQF Level: 6 5ol g\b_s-"
8. Notional Hours: 126 a8y wleldl sus .8
Blaiao)l Oleludl ouse .9
9. NQF Credits: 12 Gbgll oW Lady il
1O 3l
10. Prerequisite: ITCS254 D el Bludl Cdlaiall 110
11. Lectures Timing & Section1: UTH 11:00-11:50 S40-2048
) Location: g Section2: UTH 08:00-08:50  S40-2048 @9 8 polxall 9 .11
ocation: Section3: MW 09:30-10:45  S40-2048
12. General Mode of
Teaching and Tranditional (s iphaddly eudail) pladl Jaoddl L12
Learning
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13. Course Coordinator: Dr. Ali Alsaffar ydell ke 13

14. Course Instructor: Dr. Ali Alsaffar Dydell i .14
15. Office Hours and UTH 10:00-10:50  S40-2060 g9 duiSall ileludl .15
Location:
Yol (39 ASINI sl |
16. Instructor’s Email: aalsaffar@uob.edu.bh ) "'”J&‘}f ZJ’J 16
yaell

17. Academic Year: 2025-2026 1duesdBYI &l 117
18. Semester: First Semester Js¥ Juadll tgebWl Juadll .18
19. Textbook(s): Dsdel dawlydl CaSUI 119
Rosen, Kenneth H., Discrete Mathematics and Its Applications, 8th Edition, McGraw-Hill, 2019

20. References: 2=l 120

e SusannaS. Epp, Discrete Mathematics with Applications, 5th edition, Cengage, 2020
e Richard Johnonbaugh, Discrete mathematics, 8th edition, Prentice Hall, 2018

Ol ¢ J9ASIYI @laidl :Jlie) 53V eladdl yolias .21

21. Other Learning Resources Used (e.g. e-learning, field (orno ] limngg col0393 cAhine

visits, periodicals, software, etc.):

22. Course Description (as published in the College (A Jo 8 D9 be ) H3dall Ll g5 122
Catalogue):

This course is a continuation of discrete structures |. Topics include elementary number theory, asymptotic
notations of growth of functions, recurrence relations and their solutions, graphs and trees, Combinatorics.

23. Course Intended Learning Outcomes (CILOs) il plaz.ll Olyee .23
(3 to 5 CILOs): H(deodad il y5e 5 U] 3)

1. Describe the concepts of asymptotic notations big O, omega, and theta to give asymptotic upper, lower,
and tight bounds of functions, respectively.

2. Interpret and recognize the basic concepts of elementary number theory such as divisibility of integers,
prime numbers, congruence, and Euclid’s algorithm for finding greatest common divisors.

Solve problems involving recurrence relations.

4. Identify the basic properties and concepts of graphs and trees and use them to model simple
applications.

5. Examine and solve discrete mathematics problems that involve computing permutations and
combinations of a set, fundamental enumeration principles, inclusion-exclusion principle, Pigeonhole
principle and Binomial theorem.

24. Course Assessment Percentages (as per Regulations of pUAS o) duginal! Lgaudg el bl 24
Study and Examination at the University of Bahrain): ool ool § Cbileiedlg dusly !
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Assessment Type Percentage Assessment Date
W] goll ORI el )y
. . 20% 10/22/2025
Test #1 Individual ($3,% 12:00 — 1:00 PM
Individual ($3,% 20% 11/17/2025
Test#2 12:00 — 1:00 PM
Quizzes Individual ($3,% 10% Click or tap to enter a date.
Assignments Individual ($3,% 10% Click or tap to enter a date.
. Individual ($3,% 40% 12/27/2025
Final Exam 11:30 - 1:30 PM
Total 100%

25. Description of Topics Covered

1Yol s (I Ol gubgall Loy .25

Topic Title Description
(e.g. chapter/experiment title) | p "
E . w‘ oo

The Growth of Functions. Section 3 (Sec. 3.2)

Introducing the asymptotic notations big O, omega,
and theta to describe the asymptotic upper, lower,
and tight bounds of functions

Number Theory. Chapter 4 (Sec. 4.1, 4.3 and 4.4)

Presenting the basic concepts of elementary
number theory.

Recurrence Relations. Chapter 8 (Sec. 8.2)

Finding solutions to recurrence relations using
varieties of methods and techniques.

Counting (Combinatorics). Chapter 6 (Sec. 6.1— 6.5)

Study important combinatorial tools such as the
basic rules of counting, inclusion-exclusion principle,
the pigeonhole principle, permutations and
combinations of a set, and Binomial theorem.

Graphs. Chapter 10 (Sect. 10.1 — 10.6)

Trees. Chapter 11 (Sec. 11.1, 11.3 - 11.5)

Introduction to graph theory. Study graphs and
graph models, graph terminology,

representing graphs and graph Isomorphism,
connectivity, Euler path, and Shortest-Path
problems.

Study trees. Topics include applications of trees,
rooted trees, properties of trees, spanning trees and
minimum spanning trees.

26. Weekly Schedule

Fed Jgazll .26

. CILOs Teaching/Assessment
Week Date Topics Covered 2 . ing/
. . ay . el Ol yseo Mode and Method
Eoadl | Fyl Ayl Ole g gall i N AR
- (CILOs) )2l Mﬂ.’i)l/weJA‘m badg dxgin
Traditional (J&s
The Growth of Functions: (Sec. 3.2)
07-Sep- . . . :
1 2025 Introduction; Big-O Notation; Big-O 1
Estimates for Some Important Functions;
(Sec. 3.2 cont.) The Growth of Traditional uss
14-Sep- L . . =
2 2025 Combinations of Functions; Big-Omega 1
and Big-Theta Notation;
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Number Theory: (Sec. 4.1) Divisibility and Traditional (J&s
Modular Arithmetic (Introduction;
21-Sep- Division; The Division Algorithm; Modular
3 Arithmetic); (Sec. 4.3) Primes and Greatest
2025 - . .
Common Divisors (Introduction; Primes;
Trial Division; Greatest Common Divisors
and Least Common Multiples);
(Sec. 4.3 cont.) The Euclidean Algorithm; Traditional (J&s
a 28-Sep- | GCDs as Linear Combinations; (Sec. 4.4)
2025 Solving Congruences (Introduction; Linear
Congruences).
Introduction to Recurrence Relations: Traditional (sauas
(Sec. 2.4) Mathematical Review,
5 05-Oct- | (Sequences and Summations). Solving
2025 Recurrence Relations using Iteration
Methods (Forward/Backward
Substitution)
Solving Recurrence Relations: (Sec. 8.2) Traditional 445
Iteration/Back Substitution methods,
6 12-Oct- | Linear Homogeneous with Constant
2025 Coefficients — distinct and repeated roots;
Linear Nonhomogeneous with Constant
Coefficients.
19-Oct. | Graphs. (Sec. 10.1) Graphs and Graph Traditional &S
7 Models; (Sec. 10.2) Graph Terminology
2025 and Special Types of Graphs.
8 26-Oct- | (Sec. 10.3) Representing Graphs and Traditional ($J&s
2025 Graph Isomorphism.
02-Nov- | (Sec. 10.4) Connectivity: Paths and Cycles; Traditional ($J&s
9 2025 (Sec. 10.5) Euler Paths and Circuits; (Sec.
10.6) Shortest-Path Problems.
10 09-Nov- | Trees: (Sec. 11.1) Introduction to Trees — Traditional (suuas
2025 Rooted Trees and Properties of Trees.
11 16-Nov- | (Sec. 11.4) Spanning Trees; (Sec. 11.5) Traditional (suuas
2025 Minimal Spanning Trees.
23-Nov- | Combinatorics: (Sec. 6.1) The Basics of Traditional A&
2025 Counting — Basic Counting Principles
12 (Product and Sum Rules); The subtraction
Rule (The Principle of Inclusion-Exclusion);
(Sec. 6.2) Pigeonhole Principle.
13 30-Nov- (Sec. 6.3) Permutations; Combinations. Traditional 4145
2025
(Sec. 6.4) Binomial Coefficients and Traditional gu4ds
14 07-Dec- Identities — Binomial Theorem and Pascal’s "
2025 . .
Identity and Triangle.
15 14-Dec- | (Sec. 6.5) Generalized Permutations and Traditional (suuas
2025 Combinations.

27. Academic Integrity Statement

3 8Y1 QIR Olo .27

4
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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.

LYy Busall Olginws Jeb a7V ddlall e oy
L3BY 0gdlual Guiot) pguasw § drendBYI EUSY
Olsbis (A28 dal7lg CMall gl 7510l B89
Jgerall cagilizlgg ddball Bod> Jdog (Jlxis)| A8
Lo 8 ,ully () CBlgal (S . opymall drolr 3 L2
LY pos JE&T o ey 4 Tl A le;JJ\g

Bdg Lgmo Jolasll qing Gl pkas (55 O dxapdSYI
a3 89S dall x5l gl g colabuaaddd

28. Attendance and Absence Regulations

Slally ygaazdl plas 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.

Olppleld @laiiell oy oYl adlall e
B399 ¢ gwhll 3 hall dapeds 23456 Lo cekanlly Ayl
Lyl daal> (§ SUxiedlg dwhdl plas e (33) 8oled)

5 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/2021/03/3-6-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/2021/03/4-1-students_rights-1.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

8 eudilly )y ydadl uides ol el

Section Concerning the Course Instructor and Academic Department

1. Analyze a complex computing problem and to apply principles of computing and other relevant
disciplines to identify solutions.

2. Design, implement, and evaluate a computing-based solution to meet a given set of computing
requirements in the context of the program’s discipline.

Communicate effectively in a variety of professional contexts.

4. Recognize professional responsibilities and make informed judgments in computing practice based on
legal and ethical principles

5. Function effectively as a member or leader of a team engaged in activities appropriate to the program’s
discipline.

6. Apply computer science theory and software development fundamentals to produce computing-based
solutions.

Knowledge: Theoretical Understanding Syl ogll 148 panll

Knowledge: Applied Knowledge duaplall 45 yaell 148 ya0d!

Skills: Generic Problem Solving & Analytical skills Ohlgedly doldl ]! > @lylgo tlylgedl
A
Skills: Communication, ICT, and Numeracy 4’ Ohlgag (LS Wllgae 1lylgall
ol Ohlgally c¥laiVlg Ciloglasll
Competence: Autonomy, Responsibility & Context Bleudlg dd95unally AN 1dlaSII

Mapping to Criteria
. ) According to
(ﬁl(l).:‘ It\laubr:;b: ;) Magﬁ'gf to Mapp;;i::: l\:g:; Level NQF Level Accreditation Body
P (when different from
PILOs)
. . Dl peal b USyYI I . - .
il Zyall @) < .B,\U i f‘)’ ddyo gll Oladealb LS S Flaro Lo yulaes LULGHYI
(23 Jasll) & (I;ILO‘WS) CMa3all bl Y Cbgiume) | LY | S wis) Jal slazsYl
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Gl ySeadl e laoll

(ol duala
1 6 K1,K2,51,C 6 A2, A3
2 6 K1,K2,51 6
3 6 KL,K2,51 6
4 6 K1 6
5 6 K2,51,C 6

Assessment NQF
Level Descriptor

Formative / Mapped CILO (Refe.r to tible.BO) NQF Level
Assessment . a ot ot e slo el Cauog .
. Summative Joiel pladdl il ysees dasyll . i S Feard
Wi 65/ g5 PN FUENESN| oyt
=l Gyl Y Sbgimal i
OO goll
(30 Jyu=)
Test #1 U3 Summative 1,2,3 K1,K2,51 6
Test #2 U3 Summative 3,4 K1,K2,51 6
Quizzes &09SS Formative 1,2,3,4 K1,K2,51,C 6
Assignments ‘;Ué Summative 1,2,3,4,5 K1,K2,51,C 6
Final Exam ‘;Ué Summative 1,2,3,4,5 K1,K2,51 6

Choose an item.

Choose an item.

Choose an item.

Choose an item.

Choose an item.

Notional
Learning Activity Activity Duration Frequency Hours
el bLadd! blidl sue LS Olelud!
o) ABYI
Lessons / Lectures / | Total lectures duration per week: 3 Number of weeks of actual
Seminars hours lectures (from table 25) =14 405
[@lpplomall [ gug s 3 L;%“M‘; G2l el fane o) diled)] Sl al] aplol e
Olguld! ~ 14 = (25 &) Jol>
3 X 14 = 42 — 1.5 (Supervised
Assessment)
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Tutorial
33_9.5."J| o>
Practical / Laboratory
WS [ des
Supervised Total duration of supervised Frequency of supervised
Assessment assessment per semester assessments per semester (5 x0.3)
43 gl el bl Jyad)l § 45 goll muddl] cole Lo sds +(@2x1)
5 e e sl ] b5 o s +(1%x2)=55
Written Quizzes = 18 min. bl Jud)f
Midterm =1 hour Five Written Quizzes =1.5
Final Exam = 2 hours hours
Two Midterm =1X2
Final Exam =2
Student Centered Frequency of independent
Learning / learning hours per semester= 40.5 x 2 =81
Independent Learning 14
. . i J Jdtuad| wlad] olelo 1S5 suke
il ! plazlt /Ul 3 Lec.ture hours X 2 =6 independent 14= oyl fund)
learning hours
Work based Learning
Jos Ao @3l odad!
Other (specify)
(18553 o) S5>)
Total Notional Hours: 127
dupl Y Glelud! pgasxe
NQF Credit (divide notional hours by 10) 12
(10 fs 4o lf8Y Olelu] fgoazmo punddl) B G (b gll HUbYI (§ Susiaedl Cleludl
Notes if any: O Of Oldgsle

For more information about the allocation process, kindly refer to:

NQF Handbook

NQF General Policies

NQF Capacity Building Course

Assigning Credit Hours to Courses

:Jdl &P.).N G Oleldl wuss Jgo Oleglaodl oo el

gl gl WY Lo
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https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20Handbook%202023%20Edition%20(EN).pdf
https://www.bqa.gov.bh/En/Mediacenter/Documents/NQF%20General%20Policies.pdf
http://bqa-material.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf
https://www.bqa.gov.bh/Ar/MediaCenter/DocLib/%D8%AF%D9%84%D9%8A%D9%84%20%D8%A7%D9%84%D8%A5%D8%B7%D8%A7%D8%B1%20%D8%A7%D9%84%D9%88%D8%B7%D9%86%D9%8A%20%D9%84%D9%84%D9%85%D8%A4%D9%87%D9%84%D8%A7%D8%AA%202023.pdf

M5l abgll HUW doladl luslad]
C))wa @bg_HJLb)U C)‘).A.?LH Lo 5)3.)
dwlydl Oy yiald Bueiasl Wleludl i dwlew

2

Prepared by: 1S oo Sl
Date: luel Foy6
Updated by: 1B e E3AS
Reviewed by: 18 o Caarg)
Approved by Department Ele el udxe U (30 Bylosiwd! Sdaiel
Council on: [Click or tap to ] gLyl p§) ¢<[Click or tap to enter a date.]
enter a date.], Meeting no. [ ] [ ] %2089 & [
for the academic year [ ]
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https://www.bqa.gov.bh/Ar/QaaetUnits/NQFU/Documents/AR/12-2015%20policies.pdf
http://nqf-course-ar.s3-website.me-south-1.amazonaws.com/
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Resolution_for_Approving_the_Assigning_Credit_Hours_Policy.pdf

