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Guidelines for Affiliated Colleges

.

ADP-(IT) program shall be offercd under Term System observing University of
Sargodha’s Affiliation Rules & Regulation.

There shall be two terms in a calendar academic year.

The affiliated college(s)/institutions shall follow the prescribed curriculum and
coursc matrix. Necessary modification/changes shall be communicated to the
affiliated Colleges/Institutions, if any.

For domain elective courses, the affiliated institution(s)/college(s) shall follow
“Regular Track”. However, the administration of any affiliated institution must get
prior permission from the competent authority to offer any specialization
tracks/courses - approved by the BOS. For this purpose, the institution’s
administration needs to show/demonstrate the availability of appropriate human

‘resource along with necessary educational provisions before the start of the term in

which specialization track/course shall be offered. The recommendations of the
Convener BOS shall be solicited to allow the Institution to offer the requested
specialization track/course already approved by the BOS.
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| The Discipline of Information Technology

‘ The cvolution of information technology (I'T) has been marked by rapid and transformative
changes, starting from the mechanical calculators of the 19th century to the sophisticated digital
systems of the 21st century. Initially, IT was primarily focused on data processing and number
crunching, but over time, it has expanded to include a wide range of functionalities, such as
communication, data storage, and security. The advent of personal computing in the 1980s and
the internet in the 1990s revolutionized the field, making technology more accessible and
integral to daily life. This evolution continued with the development of mobile computing,
cloud computing, and artificial intelligence, significantly impacting how individuals and
organizations interact with technology and process information. '

[nformation technology (IT) refers to the use of computers. networking devices, and software
to process. store, retricve, and send information. It encompasses a varicty of activities,
including computer programming, data management, networking, system administration, and
hardware development. IT is fundamental to the operations of modern organizations, enabling
them to manage their information resources efficiently, enhance communication, implement
automation, and improve decision-making processes. Through IT, businesses and other entities
can leverage technological advancements to optimize their operations. innovate services and
| products. and maintain competitivencss in the digital age.

The motivation to offer a Associate Degree Program in Information Technology ADP-(IT)
stems from the critical role that IT plays in the contemporary world. As businesses and societics
become increasingly reliant on technology, there is a growing demand for skilled professionals
who can develop, implement, and manage IT systems. A ADP in Information Technology
equips students with the necessary knowledge and skills to address complex technological
challenges, meet the evolving needs of the digital economy, and contribute to the advancement
of various sectors. This degree program is designed to provide a comprehensive understanding
of fundamental and advanced IT concepts, preparing graduates for a range of carcers in the
tech industry. from systems analysis and network administration to cybersecurity and software

development.

Information Technology Programs’ Rationale

The digital revolution not only reshaped the way scientists conduct their rescarch but
also expedite the pace of inventions. Consequently, the latest advancements in technologics for
communication, computation. and delivery of information brought a paradigm shift in the
business world - from data processing to information processing - converting computer
technology into information technology (I'1) and industrial socicty into an “information
socicty”. Whilc this paradigm shift improves productivity, it also created new work place
challenges regarding the development, opcration, maintenance, and up-gradation of
organizational [T infrastructure. Inventions like the Internet, the World Wide Web, email,
bulletin board systems, virtual communities, E-business and other online technologies forced
organizations to find IT based solutions to all kinds of business challenges. For this,
organizations need appropriate systems that work properly and professionals who make these
systems sccured. upgraded, and maintzained. In parallel, employces require support from these
prolessionals to make technology effective for enhancing organizational productivity. This has
created a huge demand of IT professionals both locally and globally. Meeting this demand is
the key rationale behind the IT programs. In this regard, the [T programs offer a curriculum
structure that can produce graduates who can meet above discussed challenges of the 21st
century’s knowledge driven complex work places. The curriculum  structurc will create,
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expand, disseminate and teach the information technology body of knowledge through
I academics. applications and research which positively impact society (locally, nationally. and
internationally). It will also provide an integration of all components that allow accessing all
ol the new knowledge and technologies for meceting the above discussed challenges.

Underlying Principles of Information Technology Programs

Curriculum plays an important role within education as it outlines the planned and
structured learning cxperiences that an academic program
provides. For an cffective academic program the curriculum
must meet the needs of the stakeholders and face the
g _ cmerging challenges. The Department of T (UOS) realizes

the rapidly changing nceds of today’s knowledge intensive
technology driven complex work places and the changing
patterns of 21st century universities’ education which have
removed the identity of place, the identity of time, the identity
of the scholarly community; and the identity of the student
community. To mect these challenges, the Department has
revised the existing curriculum. The revised curriculum is
| based on following underlying principles:

i, The curriculum should be a broad based and provides students with the flexibility to
work across many disciplines & professions. :

ii. The curriculum should prepare graduates to succeed in a rapidly changing ficld.

iii. The curriculum should provide guidance for the expected level of mastery of topics by
graduates.

\ iv. Should provide realistic, adoptable reccommendations that providc guidance and
flexibility, allowing curricular designs that arc innovative and track recent
developments in the field. :

v. The curriculum contents should be relevant and compatible with a variety of
institutions.

vi. The size of the essential knowledge must be managed.

vii. The curriculum should identify the fundamental skills and knowledge that all graduates
should possess.

viii. The curriculum should provide the greatest flexibility in organizing topics into courses
and curricula.

In the light of these principles, the curriculum of the program has adopted a balanced
and multidisciplinary approach and presents a blend of study areas which spread across the
boundarics of fundamental knowledge of traditional disciplines to advanced knowledgc of the
cmerging disciplines: Body of knowledge (BOK) of the program covers knowledge arcas
which are required for the program’s accreditation from the Accreditation Council and
knowledge arca which are required for professional certification and professional development.

‘ It is universally accepted that each profession nceds both a specific skill set and an
appropriatc mindsct. Dcveloping an appropriate mindsct of the prospective computing
graduates requires a body of knowledge which enriches students’ cxperiences, thoughts,
belicls, assumptions, and attitudes about the special characteristics of that specific domain.
Therefore, the course contents and related practical experiences are designed to meet the
professional requirements of the respective domain. To achieve the curricula have focused on

i
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following six (6) key areas:

i. Knowledge: Theoretical learning of concepts and principles regarding a particular
subject(s).

ii. Skills: Capability of using learnt knowledge and applying it according to the context

iil. Competencies: The ability to do things satisfactory- not necessarily outstandingly or
even well, but rather to a minimum level of acceptable performance.

iv. Expertise: Level of proficiency and innovative ways of applying learnt knowledge.
(Competitive edge)

v. Dispositions: Habits of mind or tendencies to respond to certain situations in certain
ways. The role of dispositions in computing education is very important. For example,
having the disposition to be a programmer is much better that just having programming
skills.

vi. Values: Moral, cthical and professional practices.

To strengthen the curriculum further, specialization tracks/courses have also been
integrated within the curriculum’s BOK. These specialization tracks/courses are designed
according to what the industry is looking for in an employee and the learning interests of
students. Furthermore, life skills including desired dispositions, soft skills, public speaking,
critical thinking & reasoning, 21st Century literacies, personal attributes, entreprencurship,
attitude towards lifclong lcarning, professional practices and other social skills have not
considered discrete items, rather threaded into the entire fabric of the curriculum.

Vision Statement of University of Sargodha
Our vision is to contribute to society through the pursuit of quality education, creative
lcarning and productive rescarch

Mission Statement of University of Sargodha

To provide students with a healthy learning experience based on critical thinking,
innovation and leadership skills

3 T'o ensure a collaborative work environment for faculty and staff to achieve professional
cxccllence and institutional growth

, ® To contribute to knowledge economy and social transformation through advanced studies
and research

| Vision Statement of Department of Information Tech nology

Department of Information Technology aspires to socictal betterment through a commitment
to quality cducation, technical skills, fostering creativity via analytical learning, and conducting
impactful research in the ever-dynamic field of Information Technology.

Mission Statement of Department of Information Technology

Our mission includes:

@lmparling students with an enriching learning experience in the ficld of Information
Technology centered on in-depth knowledge. critical thinking, innovation, and technical
proficiency.

@Cultivating a professional and collaborative work environment for (aculty and stalf of the
department. fostering the attainment of professional excellence
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Contributing to knowledge econoniy, drive social transformation and deliver community
services through advanced studies and research in the field of Information Technology.
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Curriculum
for
ADP-Information Technology Program

I
Details of ADP-Information Technology

Program Educational Objectives

‘The aim of the ADP-(IT) program is to produce entrepreneurs of great character, competence,
vision and drive equip with up-to-date knowledge, marketable skills, valuable competencies,
unique expertise, globally compatible dispositions and culturally and professionally acceptable
values to take on appropriate professional roles in information technology domain or proceed
to further or higher education or training. One of the key objectives of the program is to equip
students with skills and knowledge that enable them to take on appropriate professional
positions in IT and grow into leading roles. The following are the PEOs for all BS degree
programs being offered in the Department of Information Technology:

PEO-1: Provide in-depth knowledge, analytical skills, and creativity in the domain of
| Information Technology.

PEO-2: Attain the ability to adapt in an evolving technological environments, assimilate new
information with a strong focus on application to solve real-world problems.

PEO-3- Instill moral and ethical values, along with the ability to communicate effectively.

* PEO-4: Train graduatcs to contribute towards knowledge economy and socio-cconomic
growth of the country.

Program’s Outcome

ADP-(IT) program will produce entrepreneurs of great character, competence, vision
and drive equip with up-to-date knowledge, marketable skills, valuable competencies, unique
cxpertise, globally compatible dispositions and culturally and professionally acceptable values
to take on appropriate professional roles in information technology domain or proceed to
further or higher cducation or training.

Program’s Structure

The structure of ADP-(IT) program is very dynamic and provides basis for various
options including Breadth-Based, Depth-Based, and Integrated Breadth & Depth-Based
specializations. Student may choose a particular option, which is the most appropriate to their
planncd (uture carcer. Followings are the program’s details:

Specialization Tracks
Following specialization tracks are being offered:

I. Regular Track | Public-Private campuscs and afliliated colleges will follow track]|
2. General Track |Main and public sub campuses|

Page 8 of 48
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Degree Requirement
To become eligible for award of ADP-(IT) degree, a student must satisfy the following
requirements: '
I a) Must have studied and passed the prescribed courses, totaling at least 74 credit hours.
! b) Must have carned CGPA (Cumulative Grade Point Average) of at lcast 2.0 on a scale
ol 4.0.

Duration
The program shall comprise of @ minimum of four semesters/terms spread over two calendar

years with two semesters/terms a year as per the rules of the University.
Eligibility Criteria
1ISSC (Part-I) with least 50% Marks with one of the following combinations:

/ I.  Pre-Engineering
1. Pre-Medical (Admitted candidates has to pass 6-credit hours courses of
mathematics in first two semester.)

Merit: Basic criteria+20 marks of Hafiz-e-Quran (if applicablc)
1) General Science
a) Math, Stat, Phy
b) Math, Stat, Eco
! ¢) Math, Stat, Comp
d) Math, Phy, Comp
¢) Math, Eco, Comp

2) A-Level (with equivalence of mentioned above by IBCC) with at least 50%
obtained marks.

Assessment & Evaluation
University’s semester and examination rules & regulations shall be followed for

assessment & evaluation.

Distribution of Courses

ADP-(IT)
Taxonomy of Major Areas Credit I{ours | Courses
| = Courses
o Computing Core 34 10
Major Courses -

Domain Corc 06 02
o Mathematics & Supporting 09 03

Interdisciplinary — -
Elective Supporting 03 01
| General Liducation General Education 22 08
g Total 74 24

Major Area Courses
Page 9 o 48

Degariment of Infdrmation Techaniody
University of Sargddha
Hargocha




Computing Core Courses — 34 Credit Hours - 10 Courses
Code Pre-Req Course Title Cr. Hrs.
# (Contact
. ‘ . lrs)
1 | CMPC-5201 - Programming Fundamentals W 4 (3-3)
2 | CMPC-5202 | CMPC-5201 Object Oriented Programming ¥ 4(3-3) |
» 3| CMPC-5203 - Databasc Systems v | 4(33)
4 | CMPC-5204 - Digital Logic Design v 3 (3-0)
» 5 | CMPC-5205 | CMPC-5201 | Data Structures v 4 ({ﬁ-})_“
6 | CMPC-5206 - Information Security N 3(2-3
7 | CMPC-5207 - Artificial Intelligence 1 330 |
8 | CMPC-5208 - Computer Networks ve 3 (2-3)
' 9 | CMPC-5101 - | Software Engineering v 1360
K 10 | CMPC-5209 | CMPC-5204 | Computer Organization & Assembly | 3 (2-3) :
i Language v -
™y Domain Core — 6 Credit Hours - 02 Courses
e , Code Pre-Req Course Title Cr. Hrs
# . (Contact
- - _ Hrs)
L TTDC-5201 - Web Technologics . 360
|2 | ITDC-5202 - Cyber Sccurity v 3 (3-0)
| ‘ V)
| Mathematics & Supporting Courses — 09 Credit Hours - 03 Courses
| Code Pre-Req Course Title Cr. s,
[ (Contact
L Hrs) |
L1 | MATH- URCQ-5102 | Multivariable Caleulus 3(3-0) |
N 111
v L2 | MATH- - | Linear Algebra v 3 (3-0)
.. otoz ) U E——
3 UMATH- - Probability & Statistics V/ 3(3-0) |
| ;
R R U SR (R
Elective Supporting Courses — 03 Credit Hours - 01 Courses
' Code Pre-Req Course Title Cr. flrs.
1t (Contact
!i Lo BUSB-6101 | - | Introduction to Marketing g/ 360
" General Education — 22 Credit Hours - 08 Courses ]
Co Code Pre-Req } Course Title Cr. Hrs.
LY f (Contact
S B e e p M)
i 1 ! URCG-5118 Functional E nglish .~ - 3(3-0) !
* | 2 URCGSTI9 |- | Bxpository Writing o | 3G:0)
P03 ! URC Q 5101 - Qnanmatlvc Rcasomn” I (Discrete | 3 (3-0)
; | Structures) R o
4 FURCG-3105 - Isldmm ‘aludm Lo 2(2-0)
Page 10 of 48
; 1
; Denuty iraf
De r‘(mem cf Inforination Technotogy
University of Sargodha
Sargodha




5 | URCG-5126 - Ethics** 2(2-0)
6 | URCG-5123 - Applications of Information, & | 3(2-1)
' Communication Technologies  / '

7 | URCQ-5102 - Calculus & Analytical Geometry* _— 3(3-0)

g8 | URCW-5201 - Applied Physics ) 3 (3-0)

9 | URCG-5128 - Pakistan Studies v 2 (2-0)
01 Urcg-st11 ) Translation of Holy Quran-l ¥~ Non-
Credit

11 = - e gt . o Non-
AAAAAA URCG-5111 I'ranslation of Holy Quran-11 s Credit

mathematics.

#**Non-Muslims students will study Ethics instead of Islamic Studies

Course Coding Scheme

*A pre-medical student can only study Calculus & Analytical Geometry after passing 6-credit hours courses of

Discipline Code Course Level ‘Course Type | Course Number
L 4 Letters | Digit 1 Digit 2 Digits
o Xxxx 5-6 1-2 01-99
Discipline Code

‘Code Discipline
CMPC | Computing Core
ﬁﬁ‘.DEWMIn;;)r‘m.du;)l; l- s,chﬁoﬂlc;;g‘y Dom;;h Cone )
MI'I"DE %Informauon Technology Domain Llcctlve |
— -CSDC Computer Science Domain Core ‘
CSDE | Computer Science Domain Elective
SEDC | Software Engineering Domain Core
SEDE | Software Engincering Domain Elective
AIDC | Artificial Intelligence Domain Core
AIDE | Artificial Intelligence Domain Elective
' DSDC | Data Science Doméin Core
DSDE | Data Science Domain Elective
MATH | Mathematics -
ENGL | English
URCG
_ URCC |
URLQ
URCS
WL—JEC_F” General Education
URCA
URCF
URCW
“uret |
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Course Level

Level Course Type
5 Semester | 4
6 | Semester5§
Course Type ] ]
Level Course Type
1 Non-lab Course
2 Lab Course
Scheme of Studies for ADP-(IT)
For Main Campus
2-Year Program (4 Regular Semesters)

L — Semester — I e

§# Code Pre-requisite Course Title Domfun CH (Cont Hrs)
.L CMPC-5201 - Programming Fundamentals Core 4 (3-3) ]

2| orcoss || el | o | sed

3 | URCQ-sIOl - Discrete Structures GER 3 (3-0)

1 UR( Q 5 02 - - Calculus and Analytic Geoniﬂ_éi;;y WEH‘ZR gm(:“;—())

s | URCG-s118 ; Functional English GER 3 (3-0)

6 BUSB 6101 . Introduction to Marketing S5 3(3-0)

7 | URCM-5107 - | Mathematics-* MATH | Non-Credit
*Applicable anly for Pre-medical students
o Semester - 11

S# Code Pre-requisite Course Title Domain | CH (Cont Hrs)

| | CMPC-5202 | CMPC-5201 | Object Oriented Programming Core 4(33)

2' i—‘~i_\;§’“(: ;;OJ - Database Systems Cole l(_3—3_). o

5 empesaod | - | Digital Logic Design | Core | 3(30)
4] MATHS10] RCQ-5102 | Multivariable Calculus MATH 3 (3-0)

5 MATIES102 ) Lincar Algebra MATH 3 (3-0)

6 | URCG-5111 | - | 'Translation of Holy Quran-| TOGER | 0(0:0)
M7y U l{f‘M 5108 - Mathcmatics- Il*‘ M?\l]l Non-Credit
s | urcg-sias | - | PadstanStudies GER 2020)

" Total Credit Iours | 19 (17-6)

*/\«pb_liCablc only for Pre-medical students
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Semester — 111

S# Code Pre-requisite Course Title Domain | CH (C(mt Hrs)
1| CMPC-5205 | CMPC-5201 | Data Structures Core 433y
EZ CMPC-5206 - Information Sccurity C(_S;rc 3(2-3) -
3 CMI’C-520()"V/"W - Artiﬁcial Intelligence C(Src_ ““““ N 3 (3;()5 7
4 CMPC-5208 - Computer Networks Core 3(23)
s CMPC-5101 - Software Engineering Core 3 (3-0)
6 | MATH-5103 - Probability & Statistics MATH 3 (3-0)
| Total Credit Hours li9v:(16—‘))
Semester — IV )
< S# Code Pre-requisite Course Title Domain | CH (Cont Hrs)
| CMPC-5209 CMPC-5204 | Computer Organization & Core 3(2-3)
Assembly Language R 5
) I'TDC-5201 - Web Technologics Dojllh'uin 3 ("3‘-0)
| s Core —
A; 3 [TDC-5202 - Cyber Security Déx::::m ..)‘(l.)-())
; L4 URCG-5105 - Islamic Studies GER 2(2-0)
s | URCGS5126 . Ethics* GER 30
6 | URCW-5201 | - | Applicd Physics TGER | LaG0)
7 | URCG-S119 - | Expository Writing GiR | 3G
) 8 i URCG-5111 - Translation of Holy Quran-11 GER N“(;i{—'(frcdir’:i
. Total Credit Hours 17 ll(;—3)'

~ *Non-Muslims studcntxw;llsludyllhlcs instead of Islamic Studies

Scheme of Studies for ADP-(IT)
For Affiliated Colleges

2-Year Program (4 Regular Semesters)

Semester — 1

|
,Q R - ':v'r - B [, . i
!S# Code Pre-requisite Course Title Domain CIHl {Cont iirs) |
‘ 1| CMPC-5201 - Programming Fundamentals Core 4(3-3)
URCG-5123 Application of Information & . : DR
2 - N, . GER 3(2-3)
o Communication Technologies , o
3| URCQ-5101 - Discrete Structures GER 3¢3-0)
4 | URCQ-5102 - Calculus and Analytic Geometry GER 3 (3-0)
5 | URCG-3118 - Functional English GER 3 (3-0)
l e . s - - - S P A.‘V,
6 | BUSB-6101 - Introduction to Marketing SS 3(3-0)
7 | URCM-5107 - Mathematics-1* MATH Non-Credit
Total Credit Hours 19 (17-6) ]

*Applicable only for Pre-medical students
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Semester - 11

S# Code Pre-requisite Course Title Domain CH (Cont Hrs)
I | CMPC-5202 | CMPC-5201 | Object Oriented Programming Core 4 (3-3)
2 | CMPC-5203 - Database Systems Core .4 (3-3)
3 | CMPC-5204 ] Digital Logic Design Core 3(2:3)
4 | MATH-5101 | URCQ-5102 | Multivariable Calculus MATH 3 (3-0)
5 | MATH-5102 - Lincar Algebra MATH - 3(3-0) ]
6 | URCG-5111 - Translation of Holy Quran-I GER 0 (0-0)
7 | URCM-5108 ] Mathematics-11* MATH | Non-Credit
8 | URCG-5128 | ] Pakistan Studics GER .2(2-0)
Total Credit Hours 19 (17-6)
*Applicable only for Pre-medical students
Semester — 111 L
S# Code Pre-requisite Course Title Doﬁmin CH,(.Cont Hrs)
: 1 | CMPC-5205 CMPC-5201 | Data Structures Core 4 (3-3)
2 | CMPC-5206 - Information Security Core 3 (?.—3:)“’%7
3 | CMPC-5207 - Atificial Inielligence | Core |+ 3(23)
4 | CMPC-5208 - Computer Networks Core 3 (2-35-” -
5 CMPC-5101 - Software Engineering Core 3 (3-())
|6 MATIESIOS | Probability & Statistics | MATH | 33:0)
1. Total Credit Hours | 19.(16:9) |
o Semester — 1V ,
S# Code | Pre-requisite Course Title Domain | CH (Cont Hrs)
| CMPC-5209 | CMPC-5204 Computer Organization & Core 3(2-3)
- Assembly Language .
2 | ITDC-5201 ) Web Technologies Do,m_ain 323
» Core L
3 I'TDC-5202 - Cyber Sccurity Dgl;im 3(2-3)
4 [ URCG-5105 - Istamic Studies GER 2(2-0)
s | URCG-5126 - Fthics* GER 20200
6 | URCW-5201 - | Applicd Physics GER | 303
7 1 URCG-5119 - Expository Writing GER 3 (3-0)
8§ | URCG-5111 - Translation of Holy Quran-11 GER Non-Credit
Total Credit Hours 17 (l()—32“ B

*Non-Muslims students will study lthics instcad of Islamic Studies
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Contents of Computing Core Courses

| CMPC-5201 Programming Fundamentals

Credit Hours: |4 (3-3)
Contact Hours: | 3-3
Pre-requisites: | None

Course Introduction:

| allocation, lile /O operations.

Hiofman.

This course provides fundamental concepts of programming to freshmen. The courses is
prerequisite

to many other courses, therefore, -students are strongly advised to cover all contents and try to
achicve CL.Os to the maximum possxblc level. The coursc may be taught as language
independent. Further, it is up to the university to choose any language for the practical/l.ab
purposc but that must be latest and market oriented.

|CLO | ~ | Bloom
No. Course Learning OQutcomes Taxonomy
CLO-1 Understand basic problem solving steps and logic constructs C2 (Undecrstand)
U O __’ a _Apply basic programing concepts C3 (Apply)
CLO-3 DLQén an—d ;li;'pluﬁckm“al-go—x 1;h1ns to solve rcal world pioblcm‘; C3(Solvc) -

Course Outline:
Introduction to problem solvmo a brief review of Von-Neumann architecture, Introduction to
programming. role of compiler and linker, introduction to algorithms, basic data types and
variables, input/output constructs, arithmetic, comparison and logical opcrators, conditional
statements and cxecution flow for conditional statements, repetitive statements and execution
flow for repetitive statements, lists and their memory organization, multidimensional lists,
introduction to modular programming, function definition and calling, stack rolling and
string and string operations, pomters/refercnccs static and dynamic memory

unrotling.

Rg,fcrcncc Materials (or use any other standard and latest books):

. Starting Out with Programming Logic and Design: latest edition by Tony Gaddis.
2. Object Oriented Programming in C++ latest edition by Robert Lafore.

13. C++ How to Program latest Edition by Paul Deitel and Harvey Deitel

4. Problem Solving and Program Design in C++, latest Edition by Jeri R. Hanly & Elliot B.

1

CMPC 5202 ()bJCLl ()rxcm(,d Pxoolammmo b
Credit Hours: | 4 (3-3)
Contact Hours: | 3-3
| Pre-requisites: | Programming I undamcntalq
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Course Introduction:
The course aims to focus on object-oriented concepts, analysis and software development. The

basic concept of OOP is covered in this coursc. e o

1CLO | . o [ Bloom
No. Course Learning Qutcomes Taxonomy
CLO-1 Understand principles of object-oriented paradigm. C2 (Understand)
CLO-2 Idcn‘t'x fy the objects & their relationships to build object-oriented C3 (Apply)

solution

CLO-3 M.odc‘l a solution for a given problem using objcct-oriented C3 (Solve)

i principles S
CLO-4 Examine an object-oriented solution C4 ([*\ammc)

Course Outline:

Introduction to object oriented design, history and advantages of object oriented design,
introduction to object oricnted programming concepts, classes, objects, data encapsulation,
consiructors, destructors, access modifiers, const vs non-const functions, static data members &
functions, function overloading, operator overloading, identification of classes and their
rclationships, composition, aggregation, inheritance, multiple inheritance, polymorphism,
| abstract classes and interfaces, generic programming concepts, function & class templates,
standard template library, object streams. data and object scrialization using objcct streams,
| exception handling,. ‘ o

Reference Materials (or use any other standard and latest books): e
1. Java: How to Program, 9th Edition by Paul Deitel

2. Beginning Java 2, 7th Edition by Ivor Horton

3. An Introduction to Object Oriented Programming with Java, 5th Edition by C. Thomas Wu

4. Starting Out with C++ from Control Structurcs to Objects; 9th Ldition. Tony Gaddis

3. C++ IHow to Program, 10th Ldition, Deitel & Deitel.

6. Object Oriented Programming in C++, 3rd Edition by Robert Lafore

CMPC-5203 Database Systems 1/ .

Credit Hours: 4 (3-3)
Contact Hours: i 3-3

Pre-requisites: JNonc

Course Introduction: :
I'he coursc aims to introduce basic database concepts, differcnt data models, data stomoe and
retricval techniques and database design techniques. The course pumdnlv focuscs on relational

data model and DBMS concepts. o o o

CLO Course Lcarning Outcomes Bloom
No. |~ - S | Taxonomy
CLO-1 l \pldm tundamcntdl databdsc (.onccpls C2 (Explain)
U(;ﬂ O Dcsmn conceptual, logical and bh}&xcal databasc schemas using 3";[)0&";1‘})

77 | different data models. o
C1.O3 ]dumfy functional dependencies and resolve databasc anomalies 2 (Idcntva)

o by normalizing database tables.
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- I <, ~ - <
. | Use Structured Query Language (SQL) for databasc definition ]
(10-4 l and manipulation in any DBMS 4 (Use)

Course Qutline: R
| Basic database concepts. Databasc approach vs. file based sysiem, databasc architecture. three
level schema architecture, data independence, relational data model, attributes. schemas, tuples,
domains, relation instances, keys of relations, integrity constraints, relational algebra, sclection,
projection, Cartesian product, types of joins, normalization, functional dependencies, normal
forms, entity relationship model, entity sets, attributes, relationship, entity- -relationship dmgrams
Structured Query Language (SQL), Joins and subqueries in SQL, Grouping and aggregation in
SQL, concurrency control, database backup and recovery, indexes. NoSQL systems.

Referenee Materials (or use any other standard and latest books):
. Databasc Systems: A Practical Approach to Dcsngn Impic.mcntdtlon and l\/lamocmcnl “6th

Iidition by Thomas Connolly and Carolyn Begg

2. Database Systems: The Complete Book, 2nd Edition by Hector Garcia-Molina, Jef hey D.
Ullman, Jennifer Widom
3. Database System Concepts. 6th Edition by Avi Sllbcxschdt/ Henry F. Korth and S.
by, Sudarshan.
4. Databasc Management Systems, 3rd Lidition by Raghu Ramakrishnan, Johannes Gehrke

o

’ CMPC-5204 Digital Logic Design v

Credit Hours: { 3 (3-0)
Contact Hours: | 3
’Prc-rcquisites: ! None

|Course Introduction:

’ The course introduces the concept of digital logic, gates and the digital circuits. Further, it
focuses on the design and analysis combinational and sequential circuits. It also serves o
familiarizc the student with the logic design of basic computcr hardwarc components.

CLO | Bloom
No. | Course Learning Qutcomes Taxonomy
CLO-1 | Acquirc knowledge related to the concepts, tools and techniques | _
P o ‘ for the design of digital electronic circuits

CLO-2 | Demonstrate the skills to design and analyze both combinational |

T | and scquential circuits using a variety of techniques -
ClLO-3 | /\ppl» the dcquncd knowledgc to simulate and lmpluncm small- i

e scale digital circuits
CLO-4 Understand  the  relationship  between abstre‘lct logic |

T charactcrizations and practical electrical implementations. -

{|Course Outlme

Number S»stcms [oglc Gates, Boolean /\Iocbrd Combination logu, circuits and dcsnons
LiSimplification Mcthods (K-Map, Quinn Mc-Cluskey method), Flip Flops and [laiches,
| Asynchronous and Synchronous circuits, Counters, Shift Registers, Counters, Triggered devices
| & its types. Mealy machines and Moorc machines. Binary Arithmetic and Arithmetic Circuits,
- Memory Iilements, State Machines. Introduction Programmable Logic Devices (CPLD. FPGA)
1 1.ab Assignments using tools such as Verilog HDL/VHDL, MultiSim. o

LRctcrcggq Materials (or usc any other standard and latest books): ) -
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1. Digital Fundamentals by Fvloyd, 11/e.
2. Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e

!’" ; CMPC-5205 Data Structures d

| Credit Hours: | 4 (3-3)
Contact Hours: | 3-3
Pre-requisites: | Programming Fundamentals

Course Introduction: e
The course is designed to teach students structures and schemes, which allow them to write
programmer to efficiently manipulate, store, and retrieve data. Students arc exposcd to the
concepts of time and space complexity of computer programs.

CLO Course Learning Qutcomes | 1%loom
No. |~ ) o .| Taxonomy
CLO-1 I.mplc.mc.nt varlous_.data §ll'uctu1'cs e'md 'theu' algorithms and apply C3 (Apply)
P | them in implementing simple applications I
CLO-2 Analyze simple algorithms and determine their complexities. C5 (Analyze)
) CLO=3 /\ppl}{ the knowledge of data structure to other application C3 (Apply)
& ) domains. -
L CLO-4 D‘CSIgﬂ new data structures and algorithms to solve C6 (Design)
. __|problems. - [ N

Course Qutline:
Abstract data types, complexity analysis, Big Oh notation, Stacks (linked lists and array
implementations), Recursion and analyzing recursive algorithms, divide and conquer algorithms,
Sorting algorithms (selection, insertion, merge, quick. bubble, heap, shell, radix, bucket), queue,
‘dequeucr. priority queues (linked and array implementations ol queues). linked list & its various
types, sorted linked iist. scarching an unsorted array, binary search for sorted arrays, hashing and
indexing. open addressing and chaining, trees and tree traversals, binary scarch trees, heaps, M-
way tress, balanced trees, graphs, breadth-first and depth-first traversal, topological order,
shortest path, adjacency matrix and adjacency list implementations, memory management and
garbage collection.

Reference Materials (or use any other standard and latest books):
Data Structurcs and Algorithm Analysis in Java by Mark A. Weiss
Data Structures and Abstractions with Java by Frank M. Carrano & Timothy M. Henry
Data Structures and Algorithms in C++ by Adam Drozdek

Data Structures and Algorithm Analysis in C++ by Mark Allen Weiss Java Software
Structures: Designing and Using Data Structurcs by John Lewis and Joseph Chase

'J‘—"u.)l\)-—-

CMPC-5206 Information Security v/

i Credit Hours: 3(2-3)
Contact Hours: | 2-3
' Pre-requisites: | None
o e IR - — ]

Course Introduction:
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This course pxovndes a broad overview of the threats to the sccurity of information systems, the
responsibilities and basic tools for information security, and the levels of training and expertise
necded in organizations to reach and maintain a state of acceptable security. It covers concepts
and applications of system and data security. Areas of particular focus include securc network
design, implementation and transition issues, and techniques for responding to security breaches.

| CLO Course Learning QOutcomes Bloom
No. Taxonomy
CLO-1 h)fplz}m key concepts of -mformatmn segtmty suc:h as design C2 (Explain)
principles, cryptography, risk management, and ethics
]CLO—Z Dlscu_ss legal, ethical, and professional issues in information A2 (Discuss)
security
|CLO-3 Apply various security and risk management tools for achicving C3 (Apply)
7= | information security and privacy o
CLO-4 Identily appropriate techniqucs to tackle and sqlvc ploblcms in C4 (Identify)
| the discipline of information security

Course Qutline:

| privacy and anonymity of data.

Information sccurity foundations, security design principles; security mechanisms, symmetric
and asymmetric cryptography, encryption, hash functions, digital signatures, key managecment,
authentication and access control; software security, vulnerabilities and protcctions, malware,
database sccurity; network security, firewalls, intrusion dctection; sccurity policics, policy
formation and enforcement, risk assessment, cybercrime, law and cthics in information sccurity.

Refcrence Materials (or use any other standard and latest books):

|. Computer Security: Principles and Practice, 3rd edition by William Stallings

. Principles of Information Security, 6th edition by M. Whitman and 11. Mattord
Computer Security, 3rd edition by Dieter Gollmann

Computer Security FFundamentals, 3rd edition by William Eastiom

. Official (ISC)2 Guide to the CISSP CBK, 3rd cdition

[\)

1O =T

Pre-requisites: | None

CMPC-5207 Artilicial lntclhguncuv

Crcdxt Ilou: s: 3(3-0)

Contact Hours: | 3-0

Course Introduction: I —

Artificial Intelligence has Lm(,rgcd as onc of the most snomhcdm and plomzsmg “arcas of
computing. This course focuses on the foundations of Al and its basic techniques like Symbolic
manipulations, Pattlern Matching, Knowledge Representation, Decision Making and
Appreciating the differences between Knowledge, Data and Code. Al programming

language Python has been proposed for the practical work of this coursc. o

\

CLO F Course Learning Qutcomes rB‘loom
No. - Taxonomy
101 ; l inderstand the fundamental constructs of " Python pmgmmmmg 2 (Undersiand)
7 1 language. N . ‘ N

CLO-2 Undustand key concepts in the ficld o! amfudl mtcllmcncu 2 (bndusldnd)
e [ ‘}_ —_— NS ——

CLO-3 ! Implcmcm dltthldl mtclhgencc t.cchmqucs and casc studlcs C3 (Apply)
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| Student, Macsyma; Learning from examples; ANN and Natural Language Processing; Recent

CLO ‘ Course Learning OQutcomes Bloom
No. . .. | Taxonomy
CLO-I Describe the key terminologics and technologics of computer C2 (Describe)
... networks . .
CLO-2 Explain th-c services and functions provided by each layer in the C2 (Explain)
~7 7| Internet protocol stack. : AR
LcLos I‘denlffy various mtcmc::tworkmg devices and protocols and their C4 (Identify)
' functions in a networking v o
; CLO-4 /\na!)'f'./c working and performanice  of key technologies, C4 (Analyzc)
7| algorithms and protocols
CLO-3 Build Computer Network on various Topologies P3 (Build)

Course Qutline: A

An Introduction to Artificial Intelligence and its applications towards Knowledge Based
Systems: Introduction to Reasoning and Knowledge Representation, Problem Solving by
Scarching (Informed searching, Uninformed scarching, Heuristics, Local searching, Minmax
algorithm, Alpha beta pruning, Game-playing); Case Studies: General Problem Solver, Eliza,

trends in Al and applications of Al algorithms. Python programming language will be used to
explore and illustrate various issues and techniques in Artificial Intelligence.

Reference Materials (or use any other standard and latest books):

|
. . ,
_I(,oursc Introduction: i

1. Russell, S. and Norvig, P. “Artificial Intelligence. A Modern Approach”, 3rd ed, Prentice

Hall, Inc., 2015. .
Norvig, P., “Paradigms of Artificial Intelligence Programming: Casc studies in Common

2.
Lisp”, Morgan Kaufman Publishers, Inc., 1992.
3. Luger, G.F. and Stubbleficld, W.A., “Al algorithms, data structures, and idioms in Prolog,

Lisp. and Java™, Pcarson Addison-Wesley. 2009.

4. Severance, C.R., 2016. “Python for cverybody: Exploring data using Python 3.” CreateSpace
Independent Publ Platform.

5. Miller, B.N., Ranum, D.L. and Anderson, J., 2019. “Python programming in context.” Jones
& Bartlett Pub. . A

6. Joshi, P., 2017. “Artificial intclligence with python.” Packt Publishing L. .

CMPC-5208 Computer Networks 7

Credit Hours:

3(2-3)
Contact Hours: | 2-3
Pre-requisites: | None

This course introduces the basic concept of computer network to the students. thworli"{«léyé}éj
Network models (OSI, TCP/IP) and protocol standards are part of the course.

i{Course Outline: — S

| layered architecture, physical layer functionality, data link layer functionality. multiple access

Ilntroduction and protocols architecture. basic concepts of networking, network topologies,

techniques, circuit switching and packet switching. [.AN technologics, wircless networks, MAC
addressing. networking devices, network layer protocols, IPv4 and IPv6, [P addressing, sub

netting, CIDR, routing protocols, transport layer protocols, ports and sockets, connection
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establishment. flow and congestion control, application layer protocols. latest trends in computer
nctworks.

'

Reference Materials (or use any other standard and latest books):

I. Computer Networking: A Top-Down Approach Featuring the Internct, 6th edition by James
F. Kurosc and Keith W. Ross

2. Computer Networks, 5th Edition by Andrew S. Tanenbaum

Data and Computer Communications, 10th Ldition by William Stallings

Data Communication and Computer Networks, 5th Edition by Behrouz A. Forouzan

3.

CMPC-5101 Software kEngincering \/

Credit Hours: 3 (3-0)
Contact Hours: | 3-0
IPre-rcquisites: None

Course Introduction: S
Sy This coursc provides students with a foundational understanding of the principles.
(= ‘methodologics. and practices essential for designing, developing, and maintaining softwarc
systems. Emphasis is placed on the entire softwarc development life cycle, covering
requirements analysis, system design, quality assurance and testing.

CLO Course Learning Outcomes Bloom
No. | .~ o Taxonomy
CLO-1 Describe various software engincering processes and activates | C1 (Describe)
‘ . . . N - , - ‘-, N
.f CLO-2 Apply the system modeling techniques to model a medium size C3 (Apply)
‘ o software systems
1 CLOA Apply software quality assurance and testing principles to C4 (Apply)

medium size software systems

Discuss key principles and common methods for software
CLO-4 project management such as scheduling, sizc estimation, cost C2 (Discuss)
| estimation and risk analysis

Coursc Outline: o o o
Nature of Software, Overview of Software Ingineering, Professional software development,
Software engineering practice, Software process structure, Software process models, Agile
software Development, Agile process models, Agile development techniques, Requirements
engineering process, Functional and non-functional requirements, Context models, Interaction
models. Structural models, behavioral models, model driven engincering, Architectural design,
Design and implementation, UML diagrams, Design patterns, Software testing and quality
assurance, Softwarc evolution, Project management and project planning, configuration

~ “management, Software Process improvement

! Reference Materials (or use any other standard and latest books):
11, Softwarc Engineering, Sommerville I, 10th Edition, Pearson Inc., 2014
2. Software Engincering. A Practitioner’s Approach, Pressman R. S.& Maxim B. R., 8"

' Lidition, McGraw-Hill, 2015.
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CMPC-5209 Computer Organization & Assembly Language v

iCredit Hours: 3(2-3)
Contact Hours: | 2-3
Pre-requisites: | Digital Logic Design

Course Introduction:

| advanced studies in computer science and programming,

This course helps students understanding the architecture and design principles of modern
computing systems. They will explore the essentials of assembly language programming,
understanding how low-level instructions contribute to the functioning of CPUs. They will also
gain a profound understanding of hardware-software interactions, setting the foundation for

CLO . Bloom
Course Learning Qutcomes -
No. faxonomy

Understanding the basics of computer organization with C1 (Memorize)

Contents of Domam Core Courses

CLO-I empbhasis on the lower level abstraction of a computer system
CLO-2 Understand the digital logic, instruction set C2 (Understand)
CLO-3 Familiarity with assembly language programming. C2 (Understand)

Coursc Qutline:

Introduction to Mu.roploccssox Architecture: chroploccssm Bus Structure —/\ddxcsqmg, Data
and Control, Registers and Flags. Addressing Modes. Introduction to Assembly Language,
80x86 families; program layout. Data Definitions, Basic Instructions. Unsigned Arithmetic;
l.ogic and Bit Operations. Modules; Separate Assembly; Argument Passing Libraries;
Combining Assembly and C Code. String Instructions; Arrays. Macros; Structures. Floating
Point Instruction. Bit MS-DOS. BIOS Disk Accessing. BIOS Keyboard/Video/Graphics.
Interrupts; TSR Programs. Accessing 1/O Ports; 8253 Timer

Reference Materials (or usc any other standard and latest books):

1. Assembly Language for x86 Processors by Kip R. Irvine, Prentice Hall; 6thEdition (March
7,2010). ISBN-10: 013602212X

2. The 8088 and 8086 Microprocessors: Programming, Interfacing. Software, Hardware, and
Applications by Walter A. Tricbel & Avtar Singh. Prentice Hall: 4thi:dition (September 8,
2002). ISBN-10: 0130930814.

13. Lab Manual to Accompany - The 8088 and 8086 Microprocessors: Programming,

Interfacing. Software, Hardware, and Applications by Walter A. Triebel & Avtar Singh,

Pcarson: 4thEdition (2003). ASIN: B000Q652KQ

Principles of Computer Organization and Assembly Language by Patrick Juola, Prentice

Hall; Istlidition (January 11, 2011). ASIN: BOOOTGBIQ

5. The Art of Assembly Language by Randall Hyde, No Starch Press; 2ndEdition (March 22,
2010). ISBN-10: 1593272073.

HDC 320! \\/Lb l(.(.hnolo«ms a

l. i et e e e N
Credit Hours: | 3 (3-0)

Contact Hours: | 3-0
Pre-requisites: | None -

|
§
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Course Introduction: -
The Web Technologies course provides a comprehensive understanding of internet-based

l technologies, covering web development, protocols, and design principles. Participants acquire
skills in creating dynamic and interactive web applications.

CLO Course Learning Outcomes ' rBloom
No. Taxonomy
CLO-1 Learn basic WWW, its structure and working. C1 (Remember)

| CLO-2 | Describe the constraints that the web puts on developers. C2 (Understand)

) ' éLO—S Implement basic client side and server-side languages. C4 (Apply)

. | CLO-4 Design and implement a simple web application. C4 (Apply)
. Review an cxisting web application against a current web | oy
CLO-S | oovemy & bp & C4 (Apply)

Course Outline: . o |
Introduction; role of algorithms in computing, Analysis on nature of input and size of input

S |Asymptotic notations: Big-O. Big Q, Big ©, little-o, little-o, Sorting Algorithm analysis, loop
s linvariants, Recursion and recurrence relations: Algorithm Design Techniques. Brute Foree
Approach, Divide-and-conquer approach; Merge, Quick Sort, Greedy approach; Dynamic
programming; Elements of Dynamic Programming, Scarch trees; Heaps; Hashing; Graph
“algorithms, shortest paths, sparse graphs, String matching; Introduction to complexity classes.

Reference Materials (or use any other standard and latest books): )

[. Learning PHP, MySQL., JavaScript, and CSS, A Step-by-Step Guide to Creating Dy-namic
Websites By Robin Nixon, O'Reilly Media; latest edition

, 2. Web Technologics: A Computer Science Perspective by Jeffrey C. Jackson, Prentice Hall;

' 1st Edition (August 27. 2006). ISBN-10: 0131856030

" 1 3. Web Technologics by Uttam Kumar Roy, Oxford University Press, USA (June 13, 20T 1).
ISBN-10: 0198066228

4. Wcb Application Architccture: Principles, protocols and practices by Leon Shklar and
Richard Rosen, Wiley; 2nd Edition (May 5, 2009). ISBN-10: 047051860X

ITDC-5202 Cyber Security v~

ICredit Hours: | 3 (3-0)
Contact I[Tours: | 3-0
Pre-requisites: | None

Course Introduction: —

The Cyber Sccurity course focuses on safeguarding digital systems and data, covering threat
detection. encryption, and risk management strategies, preparing participants to defend against

‘ cyber threats and sccure informationassets. .
g CLO ‘ . Bloom
( ! Course Learning Qutcomes .
CLO-1 z To be able to identify computer system threats C2 (Understand)
' g]_O 5 | To be able to identify Malware attacks, and understand the stages €2 (Understand)
A= t . i Sid
T ol attack and payloads. . o i
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Implement various cryptographic techniques and simulate aftack
sceiarios YRR 4 €3 (Apply)

1 ‘CLO-S

r!Qoursc Qutline: v - - L
! Introduction to Cyber sccurity; Networks and the Internet; cyber threat landscape: understanding
sccurity; information security Principles (Confidentiality, Integrity, Availability); Information
Sccurity Terminology; Who are the attackers; Advanced Persistent Threat (APT); Malware,
types of malware; Attacks using malware; Malware Attack Lifecycle: Stages of Attack; Social
engineering attacks; types of payload; Industrial Espionage in Cyberspace; Basic cryptography;
Web application attacks; Database security; Cyber kill chain; Privacy and anonymity; Network
security; Software security; Mobile device security; Mobile app security; Cyber Terrorism and
Information Warfare; Introduction to Digital Forensics; Digital Forensics Categories.

Reference Materials (or use any other standard and latest books):
Computer Security Fundamentals by Chuck Lasttom, 4th edition or latest

1.
2. Security+ Guide to Network Security Fundamentals, by Mark Ciampa, 5th Edition
3. Seccurity in Computing by C.P. Pfleeger, Prentice-Hall, 4th Lidition or Latest

Preliminary Courses for Pre-Medical Students

URCM-5107 Mathematics 1 ¥

Credit Hours: Non-Credit
Contact Hours: | 3
Pre-requisites: | Nonc

Course Introduction: B

g The goal of Mathematics I is to prepare students for first-ycar Caleulus. THelping students gain
proficicney in their understanding and ability to utilizc real-valued functions. the primary tool
in Calculus, accomplishes this goal. Students are presented a broad set of “function tools’,
including a general understanding of function properties together with a “library” of commonly
used functions. It is intended that students become skilled at recognizing the different families
of functions and the primary properties that sct each apart, are able to apply the general function
properties to cach type of function, and arc able to use the special set of algebraic skills
associated with each. Students are also expected to become adept in utilizing and interpreting
|[the results from graphing calculators, as an important investigative tool.

Course Contents

Preliminaries

Real-number system, complex numbers

Introduction to sets, set operations, functions, types of functions.

Matrices Introduction to matrices, types, matrix inverse, determinants, system of lim
! Cramer's rule.

/ 5. Quadratic Equations

6. Solution of quadratic cquations, qualitative analysis of roots of a quadratic

: 7. Equations reducible to quadratic cquations

! 8. Cube roots of unity, relation between roots and coefficients of quadratic
f 9. Scquencces and Series

| 10. Arithmetic progression

_-bb)t\),—-
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1 1. Geometric progression

12. Harmonic progression

13. Binomial Theorem

14. Introduction to mathematical induction

t I 15. Binomial theorem with rational and irrational indices. »

16. Trigonometry, Fundamentals of trigonometry, Trigonometric identitics.

Reference Materials:

Recommended Text

Thomas. G. B.. & Finney, A. R. (2005). Calculus. Reading: Addison-Wesley.

2. Anton. H., Bevens. L., & Davis. S. (2005). Calculus: A new horizon (8th ed.). New York:

Joll Wiley.

fon—y

Suggested Readings

Stewart. J. (1995). Calculus (3rd ed.). Pacific Grove, California: Brooks/Cole.
Swokowski, 5. W. (1983). Calculus and analytic geamerry. Boston: PWS-Kent Company.
Thomas. G. B. & Finney, A. R. (2005). Calculus (11th ed.), Reading: Addison-Wesley

[T NG

| URCM-5108 Mathematics 11 L

Credit Hours: Non-Credit
Contact Iours: | 3
Pre-requisites: | Nonc

Course Introduction:
Calculus is the mathematical study of continuous change. It has two major branches, differential
calculus and integral calculus. Both branches make use of the fundamental notions of
Y convergence of infinite sequences and infinitc scries to a well-defined limit. Modern calculus is
| considered to have been developed in 17th century. A course in calculus is a gateway to other,
more advanced courses in mathematics devoted to the study of functions and limits, broadly
called mathematical analysis. Calculus is used in every branch of the physical sciences, actuarial
science, computer science, medicine, demography, and in other fields. It allows one to go from
rates of change to the total change or vice versa. and many times in studying a problem we know
one and are trying to find the other. This course aims to provide students with the cssential
concepts of mathematics and how these can be cmployed for analyzing real data.
|Course Contents:
I. Preliminarics
Real-number line
Functions and their graphs
Solution of equations involving absolute values, incqualitics.
Limits and Continuity
[.imit of a function
Left-hand and right-hand limits
Continuity
Continuous functions.
. Derivatives and their Applications
. Differentiable functions
. Differentiation of polynomial
. Rational and transcendental functions, derivatives.

0N YR W
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14. Integration and Dcfinite Integrals

15. Techniques of evaluating indefinite integrals
16. Integration by substitution, integration by parts
17. Changc of variablcs in Indcfinite intcgrals.
Reference Materials:

Recommended Text
Thomas. G. B.. & Finney, A. R. (2005). Calculus. Reading: Addison-Wesley.

J.
4. Anton. IL. Bevens. L., & Davis. S. (2005). Calculus: A new horizon (8th ed.). New York:
Joll Wiley.
Suggested Readings
, : 4. Stewart. J. (1995). Calculus (3rd ed.). Pacific Grove, California: Brooks/Cole.
, 5. Swokowski, E. W. (1983). Calculus and analytic geamerry. Boston: PWS-Kent Company.
6. Thomas. G. B. & Finney, A. R. (2005). Calculus (11th d.), Reading: Addison-Wesley

Mathematics & Supporting Courses

MATH-5101 Multivariable Calculus ¥~

Credit Hours: (3-0)
Contact Hours:
Pre-requisites: | Calculus and Analytical Geometry

Course Introduction:

i i (’,LO " Course Learning Qutcomes - ’B‘loom
P No. o B o | Taxonomy
: i Develop the skills to have ground knowledge of multivariate
! CLO-1 | calculus and appreciation for their further computer - scicnce C2 (Undcrstand)
| Courses.

i

Course Outline: R )
Multivariable Functions and Partial Derivatives: Functions of Several Variables. Limits and
Continuity. Partial Derivatives. Differentiability, Linearization, and Differcntials. The Chain
Rule. Partial Derivatives with Constrained Variables. Directional Derivatives, Gradient Vectors,
!and Tangent Plancs. Extreme Values and Saddle Points. Lagrange Multipliers. Taylor's Formula.
Multiple Intcgrals: Double Integrals. Arcas, Moments, and Centers of Mass. Double Integrals in
Polar Form. Triple Integrals in Rectangular Coordinates. Masses and Moments in Three
Dimensions. Triple Integrals in Cylindrical and Spherical Coordinates. Substitutions in Multiple
Integrals. Laplace Transforms: Laplace Transform. Inverse Transform. Lincarity. First Shifting
Theorem (s-Shifting). Transforms of Derivatives and Integrals. ODEs. Unit Step Function
(Ueaviside Function). Second Shifting Theorem (t-Shifting). Short Impulses. Dirac's Delta
Iunction. Partial Fractions. Convolution. Integral Equations. Differentiation and Integration of
Transform. Systems of ODUs. Laplace Transform: General Formulas. Table of Laplace
’ ‘Transforms. Fourier Analysis: Fourier Serics. Arbitrary Period. Even and Odd Function. Half-
+ Rang Lixpansions. Forced Oscillations. Approximation by Irigonomctric Polynomials.
SturmLiouville Problems. Orthogonal Functions. Orthogonal Series. Generalized Fourier Series.
Fourier Integral. IFourier Cosine and Sine ‘T'ransforms. Fourier Iransform. Power Scrics, Taylor
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Series: Scquences, Serics, Convergence Tests. Power Series. Functions Given by Power Series.
Taylor and Maclaurin Scries. Laurent Series. Residue Integration: Laurcnt Series. Singularities
and Zeros. Infinity. Residue Integration Method. Residue Integration of Real Integrals.

Reference Materials (or use any other standard and latest books): i
1. Calculus & Analytic Geometry by Thomas, Wiley; 10th Edition (August 16, 2011).
’ ' ISBN-10: 0470458364
2. Advanced Engincering Mathematics by Erwin Kreyszig. Wiley; 10th Edition (August 16,
2011). ISBN-10: 0470458364
3. Multivariable Calculus by James Stewart, Brooks Cole; 7th Edition (January 1,2011).
ISBN-10: 0538497874
4. Multivariable Calculus by James Stewart 6th Edition, 2007, Cengage Learning publishers.
. Calculus and Analytical Geometry by Swokowski, Olinick and Pence, 6th Edition, 1994,
Thomson Learning EMEA, Ltd.
[ 6. Elementary Multivariable Calculus by Bernard Kolman William I'. Trench, 1971,
Academic Press.
7. Multivariable Calculus by Howard Anton, Albert Herr 5th Edition, 1995, John Wiley

wn

MATH-5102 Linear Algebra v

Credit Hours: 3 (3-0)
Contact Hours: | 3
\Pre-requisites: | Nonc

-Course Introduction: -

To provide fundamentals of solution for system of lincar equations, operations on system of
cquations, matrix propertics, solutions and study of their propertics.

, ELO Course Learning Qutcomes ,Bloom
0. Taxonomy
/ Develops students fundamental skills of solving ordinary
. CLO-1 differential equations, and developing differential cquations for C2(Understand)
{ real-world problems . | . .

Algebra of lincar transformations and matrices. determinants, rank, systems of equations,
vector spaces, orthogonal transformations, linear dependence, lincar Independence and bases,
cigenvalues and eigenvectors, characteristic equations, Inner product space and quadratic

Course Outline:

i
Reference Materials (or use any other standard and latest books):

"1 Introduction to Lincar Algebra by Gilbert Strang. Wellesley Cambridge Press; latest I:dition
2. Elementary Linear Algebra with Applications by Bernard Kolman, David Hill, latest
Edition, Prenticealt.

e

MATH-5103 Probability and Statistics ¥~

, Credit Hours: ! 3(3-0)
Contact Hours: | 3
| Pre-requisites: | Nonc
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Course Introduction:
To provide fundamentals of solution for system of lincar cquations, operations on system of

Icquations, matrix properties, solutions and study of their propertics.

CLO Course Learning Outcomes }Sloom
No. T'axonomy

Decvelops students fundamental skills of solving ordinary
CLO-1 differential cquations, and developing differential cquations for | C2(Undcrstand)
real-world problems

Course Qutline:

Introduction to Statistics and Data Analysis, Statistical Inference, Samples, Populations, and the
i Role of Probability. Sampling Procedures. Discrete and Continuous Data. Statistical Modeling.
/ Types of Statistical Studies. Probability: Sample Space, Events, Counting Sample Points,
Probability of an Event, Additive Rules, Conditional Probability, Independence, and the Product
1 Rule, Bayes’ Rule. Random Variables and Probability Distributions. Mathematical Expectation:
Mean of a Random Variable, Variance and Covariance of Random Variables, Means and
Variances of Linear Combinations of Random Variables, Chebyshev’s Theorem. Discrete
Probability Distributions. Continuous Probability Distributions. Fundamental Sampling
Distributions and Data Descriptions: Random Sampling, Sampling Distributions, Sampling
Distribution of Mcans and the Central Limit Theorem. Sampling Distribution of S2, t-
Distribution, FQuantile and Probability Plots. Single Sample & One: and Two-Sample
'Estimation Problems. Single Sample & Onc- and Two-Sample Tests of Hypotheses. The Use of
PValues for Decision Making in Testing Hypotheses (Single Sample & One- and TwoSample
Tests), Lincar Regression and Correlation. Least Squares and the Fitted Model, Multiple Linear
Regression and Certain, Nonlinear Regression Models, Linear Regression Model Using
Matrices, Properties of the Least Squares Estimators.

Reference Materials (or use any other standard and latest books):
' I. Probability and Statistics for Engineers and Scientists by Ronald E. Wdlpole Rdymond
Myers, Sharon L. Myers and Keying E. Ye, Pearson; 9th Edition (January 6, 2011). ISBN- IO
10321629116
2. Probability and Statistics for Engineers and Scientists by Anthony J. FHayter, Duxbury Press;
3rd Edition (February 3, 2006), ISBN-10:0495107573
. Schaum's Outline of Probability and Statistics, by John Schiller, R. Alu Srinivasan and Murray
Spiegel, McGraw-Hill; 3rd Edition (2008). ISBN-10:0071544259

I

5 Content of Supporting Elective Courses

| BUSB 6101 lnuoductmn to Mcukumu

Credit Hours: |3 (3—0)
Contact Hours: | 3
Pre-requisites: | None

| Course Introduction: -
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T'CLO Bloom

Course Learning Outcomes _
- No. ~ Taxonomy

CLO-1 |- | -

Course Qutline:

Dcfining Marketing and the Marketing Process, Marketing: Creating and Capturing, Customer

Value, Company and Marketing Strategy: Partnering to Build Customer Relationships.
Analyzing the Marketing Environment, Managing Marketing Information to Gain Customer
Insights, Consumer Markets and Consumer Buyer Behavior, Customer-Driven Marketing
Strategy: Creating Value for Target Customers, New Product Development and Product Life-
Cycle Strategies, New Product Development and Product Life-Cycle Strategies, Pricing:
Understanding and Capturing Customer Value, Pricing Strategies, Marketing Channels:
Delivering Customer Value, Retailing and Wholesaling, Advertising and Public Relations

[ ' Reference Materials (or usc any other standard and latest books):
) . Technical Report Writing, by Paulcy and Riordan, Houghton Mifflin Company, 8% Ldition.
2. Effective Technical Communication by Ashraf Rizvi, Tata McGraw-Hill.

General Education Courses

URCG-5123 Applications of Information Communication Technologies (ICT)

Credit Hours: 3(2-3)
Contact [Hours: | 2-3
Pre-requisites: | None

Course Introduction: .
The course introduces students to information and communication technologics and their application
f in the workplace. Objectives include basic understanding of computer software, hardware, and
associated technologies. [Tow computers can be used in the workplace, how communications systems
can help boost productivity, and how the Internct technologics can influence the workplace. Students
1 will get basic understanding of computer software, hardware, and associated technologics. They will
also learn how computers are used in the workplace, how communications systems can help to boost
productivity, and how the Internet technologies can influence the workplace.

CLO No. | Course Learning Outcomes ’Bloo-m
: Taxonomy
CLO-1 Understand basics of computing technology C1 (Knowledge)
| CLO-2 Do number systcms conversions and arithmetic C2 (Undcrstand)
CLO-3 Have knowledge of types of software C2 (Understand)
CLO-4 Have knowledge of computing related technologics C3 {Apply)

Course Qutline:

Introduction, Overview of Information Technology.

Hardware: Computer Systems & Components, Storage Devices.
Software: Operating Systems, Programming and Application Software.
Databascs and Information Systems Networks.

B O N
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5. File Processing Versus Database Management Systems.

6. Data Communication and Networks.

7. Physical Transmission Media & Wireless Transmission Media.

8. Applications of smart phone and usage.

9. The Internet, Browscrs and Search Engines.

10. Websites and their types.

11. Email Collaborative Computing and Social Networking.

12. E-Commerce. V//

13. IT Security and other issues.

14, Cyber Laws and Ethics of using Social media.

15. Use of Microsoft Office tools (Word, Power Point, Exccl) or other similar tools depending on
the operating system.

16. Other IT tools/software specific to field of study of the students if any.

Reference Materials (or use any other standard and latest books):

1. Discovering Computers 2022: Digital Technology, Data and Devices by Misty E. Vermaat,
Susan L, sebok; 17" edition.

Suggested Books

1. Computing Essentials 2021 by Timothy J. O'Leary and Linda [. O'Leary, ‘Kf\/cGraw Hill

Higher Education; 26t edition. ,
2. Computers: Understanding Technology by Fuller, Floyd; Larson, Brian: edition

2018.

URCG-5118 Functional English

Credit [Tours: 3 (3-0)
Contact Hours: | 3
Pre-requisites: | None

Course Introduction:

The course aims at providing understanding of a writer's goal of writing (i.c. clear, organized and
offective content and to use that understanding and awareness for academic reading and writing. The
objectives of the course arc to make the students acquire and master the grammatical academic
writing skills. The coursc would enable the students to develop argumentative writing techniques.
The students would be able to logically add specific details on the topics such as facts, examples and
statistical or numerical values. The course will also provide insight to convey the knowledge and

l. . . . - . -
ideas in an objective and persuasive manner. Furthermore, the course will also enhance the students
|undcrstanding of cthical considerations in writing academic assignments and topics including

|
i

citation. plagiarism, formatting and referencing the sources as well as the technical aspects involved

in refercneing.

"L Bl

¢LO Course Learning Outcomes vom

No. Taxonomy
CLO-1 - -

Course Qutline:

1. Developing Analytical Skills
2. Transitional devices (word, phrase and expressions)
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Development of ideas in writing
Reading Comprchension

Precis Writing

Developing argument

Sentence structure: Accuracy, variation, appropriateness, and conciseness
Appropriate use of active and passive voice

Organization and Structure of a Paragraph

10. Organization and structure of Essay
I11. Types of Lissays

Reference Materials (or use any other standard and latest books):

Recommended Texts
1.

Lo

=

Bailey, S. (2011). Academic writing: A handbook for international students (3rd ed.). New York:
Routledge.

Eastwood, J. (2011). A Basic English grammar. Oxford: Oxford University Press.

Swales, J. M., & Feak, C. B. (2012). Academic writing for graduate students: Essential tasks and
skills (3@ ed.). Ann Arbor: The University of Michigan Press. , '

Swan, M. (2018). Practical English usage (8" cd.). Oxford: Oxford Univcrsity/Press.

Suggested Readings

—_—

RS )

]

Biber, D., Johansson, S., Lecch, G., Conrad, S., Finegan, E., & Quirk, R. {1999). Longman
grammar of spoken and written English. Harlow Essex: MIT Press.

Cresswell, G. (2004). Writing for academic success. London: SAGE.

Johnson-Sheehan. R. (2019). Writing today. Don Mills: Pearson.

Silvia, P. J. (2019). How to write a lot: A practical guide to productive academic writing.
Washington: American Psychological Association

Thomson, A. J., & Martinet, A. V. (1986). A Practical English Grammar. Onxford: Oxford
University Press
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URCG- 5119 Expository Wriling

| Credit Hours: 3(3-0)

Contact Hours: | 3
Pre-requisites: | None

[Coursc Introduction:

This course prepares undergraduates to become successful writers and readers of English. The course
helps students develop their fundamental language skills with a focus on writing so that they can
gain the confidence to communicate in oral and written English outside the classroom. The course is
divided into five units and takes a Project-based Learning approach. Unit themes target the
development of 21% century skills and focus on self-reflection and active communily engagement.
The course completion will enable the students to develop communication skills as reflective and
self-directed learners. They will be able to intellectually engage with different stages of writing
process, and develop analytical and problem-solving skills to address various community-specific

challenges.

CLO Course Learning Qutcomes Elpom
No. Faxonomy
CLO-1 - -

Course Qutline:

1. Self-Reflection
@ Introduction to the basics of the writing process
@ Introduction to the steps of essay writing
@ prowriting activities: Brainstorming, listing, clustering and [reewriting

® Practicing Outlining of the cssay
v/

[

Personalized Learning
@ Learning Process, Learning Styles, Goal Setting and Learning Plan
3. Oral Presentation

& Structure and Significance, Content Selection and Slide Prescntation, Peer Review
4. Critical Reading Skills
@ Introducing Authentic Reading (Dawn and non-specialist academic books/texts)
& Reading Stratcgics and Practice: Skimming, scanning, SQW3R, Annotating, Detailed
reading and note-taking, Standard Test Practice: TOEFL and IELTS, Model Review

Reports and Annotated Bibliographies
Community Engagement

& Student-led brainstorming on local versus global issues, Identifying research problems

i

@ Drafting research questions, Dralting interview/survey questions for community rescarch
(in English or LT)
@ Lngaging students in Critical reading, Presenting interview/ survey information, Iield
work
S Writing Community Engagement Project
6. Letter to the Editor
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|

i

@ Types of letters, Format and purpose of letter to the editor, Steps in writing letter-to-
cditor

Reference Materials (or usc any other standard and latest books):

1. Bailey, S. (2011). Academic writing: A handbook for international students (3rd ed.). New
York: Routledge.
2. Swales, J. M., & Feak, C. B. (2012). Academic writing for graduate students: Essential tasks
and skills (3" cd.). Ann Arbor: The University of Michigan Press.
V/

Cresswell, G. (2004). Writing for academic success. London: SAGE.

Johnson-Sheehan, R. (2019). Writing today. Don Mills: Pearson.

Silvia, P. J. (2019). How to write a lot: A practical guide to productive academic writing.
Washington: American Psychological Association.

Suggested Readings
1
2
3

URCQ-5101 Discrete Structures v

Credit Hours:
Contact Hours:
Pre-requisites: | None

Course Introduction:

Introduccs the foundations of discrete mathematics as they apply to Computer Science, focusing on
providing a solid theoretical foundation for further work. Further, this course aims to develop
lunderstanding and appreciation of the finite nature inherent in most Computer Science problems and
lstructures through study of combinatorial reasoning, abstract algebra, iterative procedures, predicate
calculus, tree and graph structures. In this course more cmphasis shall be given to statistical and
probabilistic formulation with respect to computing aspects.

C1.0 No. | Course Learning Outcomes Bloom Taxonomy

Jnderstand the key concepts of Discrete Structures s as Sets,
Understand the key concepts of Discrete Structurcs such as Set €2 (understand)

CLO-1 . d . .
Permutations, Relations, Graphs and Trees cte.

Apply formal logic proofs and/or informal, but rigorous, logical
CLO-2 reasoning to real problems, such as predicting the behavior of sofiware | C3 (Apply)
or solving problems such as puzzles.

Apply discrete structures into other computing problems stuch as

CLO-3 formal specification, verification, databascs, artificial intelligence, and | C3 (Apply)
cryptography.
Differentiate various discrete structures and their relevance within the

CLO-4 context of computer science, in the areas of data structures and | C4 (Differcentiate)

algorithms, in particular

Course Qutline:

Mathematical reasoning. propositional and predicate logic. rules of inference. proof by induction. proof
by contraposition. proof by contradiction, prool” by implication. sct theory. relations, cquivalence
rclations and partitions, partial orderings. recurrence  relations, functions, mappings. {unction
composition, inverse functions, recursive functions. Number Theory, sequences, series, counting,
inclusion and exclusion principle, pigeonhole principle, permutations and combinations. Algorithms,
Scarching and Sorting Algorithms, clements of graph theory, planar graphs, graph coloring, Graph
Algorithms, culer graph, Hamiltonian path, rooted trees, traversals.
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Reference Materials (or use any other standard and latest books):

1. Schaum's Qutline of Discrete Mathematics, Fourth Edition, 2021

B

Discrete Mathematics and Its Applications, 8th edition by Kenneth 1. Rosen, 2018
Discrete Mathematics with Applications, 5th Edition by Susanna S. Epp, 2019
Discrete Mathematics, 7th edition by Richard Johnson Baugh, 2007
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URCQ-5102 Calculus and Analytic Geometry | .~

Credit Hours: | 3 (3-0)
| Contact Hours: | 3
Pre-requisites: | -

Course Introduction:
To provide foundation and basic ground for calculus and analytical geometry background.

CLO Course Learning Outcomes rBloom
No. T'axonomy

Course Qutline:

Limits and Continuity; Introduction to functions, Introduction to limits. Techniques of funding
limits, Indeterminate forms of limits, Continuous and discontinuous functions and their
applications, Differential calculus; Concept and idea of differentiation, Geometrical and
Physical meaning of derivatives, Rules of differentiation, Techniques of differentiation, Rates
of change, Tangents and Normals lines, Chain rule, implicit differentiation, linear
approximation, Applications of differentiation; Extreme value functions, Mean value theorems,
I Maxima and Minima of a function for single-variable, Concavity. Intcgral calculus: Concept
and idca of Integration, Indefinite Integrals, Techniques of integration, Ricmann sums and
Definite Integrals, Applications of definite integrals, Improper integral, Applications of
[ntegration; Area under the curve, Analytical Geometry; Straight lines in R3, Equations for
planes. ,

Reference Materials (or use any other standard and latest books):

1. Calculus and Analytic Geometry by Kenneth W. Thomas.

2. Calculus by Stewart, James.

3. Caleulus by Earl William Swokowski; Michael Olinick; Dennis Pence; Jelfery A. Cole
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URCG-5105 Islamic Studies (Compulsory)

Credit Hours: | 2 (2-0)
! Contact Hours: | 2
’ | Pre-requisites: | -

Course Introduction:

Islamic Studies cngages in the study of Islam as a textual tradition inscribed in the fundamental
sources of Islam; Qur'aan and Hadith, history and particular cultural contexts. The area seeks to
provide an introduction to and a specialization in Islam through a large variety of expressions
(literary, poetic, social, and political) and through a variety of methods (literary criticism,
i hermeneutics, history, sociology, and anthropology). It offers opportunitics to get fully
introductory foundational basis of Islam in ficlds that include Qur'aanic studies, [ladith and
Scerah of Prophct Muhammad (PBUH), Islamic philosophy, and Islamic law, culture and
theology through the textual study of Qur'aan and Sunnah.

® To make students understand the relevance and pragmatic significance of Islam in their
lives. .

@ To make learners comprehend the true spirit of Islam with reference to modern world.

® 1o generate a sense of Islamic principles as a code of living that guarantee the effective
solutions to the current challenges of being.

& To provide Basic information about Islamic Studies
@ To cnhance understanding of the students regarding Islamic Civilization
& 1o improve Students skill to perform prayers and other worships

& To cnhance the skill of the students for understanding the issues related to faith and
rcligious life.

CLO Course Learning Qutcomes B‘l()()m
No. Taxonomy
CLO-1 To further enhance the knowledge of Islam.

CLO-2 To understand the basic concept of Islam and Quran Pak.

CLO-3 To understand the concept of [laqooq ul ibad in the light of

T Quran. .

| CLO-4 To know the importance of Islamic concept about other
i religions.

Course Qutline: :

1. Introduction to Qur'aanic Studies e OB bl
i .
I " N )
|1) Basic Concepts of Qur'aan a3 sk S e Ol A
12) History of the compilation of Qur'aa e Q18 G5 5 o> gl 4

[ 3) Uloom-ul-Qur'aan OVl ke

il S yaal by e 286-284-5-1 i o_aall 35 e el g e 5 S L iaia e OB Gty 1A aallae
5 550 59 5640-33 32-21 <6 Dl ) a1 5y e 111 <l ) siasall 8 5 63-77 S Bl 3y - 18-1
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12 G40l 192 - 190 Sl ghgee J120 - 18 <l jdall 114 - 1 ol ciall 5 5m ¢153-151 Sl slai)
Cul sasadl an ¢ 20 il il 1433

g 2. Introduction to Hadith Cagaa b lad
1 1) Legal Status of Hadith L PP RITEEN
2) History of the compilation of Hadith G (gl y e G2 Caes
3) Classifications of Hadith pludl S Capas

~addas € Ealal p Gle gunge Jid 0 s (e

I- ol a8 ity QS 3 alaa IS Ll 5l ple qalla WS 18 clasdl (i s 2 - o wasde g it el S Jleed
7 Ol LS e 5S s 6 Ohl (S i ) glad (gla @3l .5 oDl SO 4 a3 S e
' s e g, -9 il 5 el S dae sl 08 @y el Jpemn § iy lie pals (Sl b 1S WS 0
Ol Ciadie LS Gl G 1T a0 e LeSO IS alaall o gl gl Sl 35 10 mnlae Vi s

| o e S S 13 i e el oS e (S AT 5 Ui - 12 i S 38 3 5 ied

Jsioe g o sl 2 OV B padd - 15 el SU e S e dee 2114

3. Sirah of the Prophet (PBUH) # ol o
. 1. Significance of Seerah Studies - Cuaadl Dy gen S e nalUae
2. Prophetic principles of Character building e (558 & Dimdl 9 i el

S;S W] su\_n.t.\u ) uﬂ)\;‘ ctb_}n Az ,s_\L:- S ¢ A_u.la Lj\_u,o co b ‘) A Az a3 Caaldd _)\S LB"_)'E d}.u < O Craldl

OfiaSa 5 aalie S8 (558 Dt Ol S alle 5 s e e O ¢ s o gl 5l el
4. Islamic Culture & Civilization Gdad 5 ekl
1) Basic Concepts of Islamic Civilization B e
2) Historical evaluation of Islamic Civilization el ) 3o S cded oDl
' 13) Salient feature of Islamic Civilization Sl gead Gllad (oS g el
4y Islamic Civilization and Contemporary Issues e pealaa sl g aad g cndd ool

S sitalia e asle 3 ilea ys) il oo ¢ gl 5 el i S bl o 543 o 3ila 2R Skl
Jl_’.n_‘JL.:J\_AL.uA J}Au &)‘JJS

Reference Materials (or use any other standard and latest books):
1) Hameed Ullah Muhammad; -Emergence of Islam, IRI, [slamabad
2) Hameed Ullah Muhammad, Muslim Conduct of State

R

1 3) Ilameed Ullah Muhammad, Introduction to Islam s
4y Ahmad Ilasan, -Principles of Islamic Jurisprudence, Islamic Rescarch Institute. [nternational

Islamic University, Islamabad (1993)

5) Dr. Muhammad Zia-ul-{aq,-Introduction to Al Sharia Al Islamia, Allama Igbal Open
University, Islamabad(2001)

6) Dr. Muhammad Shahbaz Manj, Telcecmat-e-Islam
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URCG-5126 Ethics

\ Credit Hours: 2(2-0)
Contact Hours: 2-0
! Pre-requisites: None

| CLO No. | Course Learning Qutcomes Bloom Taxonomy

|Course Outline:
1. Meaning and Scope of Ethics.
2. Relation of Ethics-with:
i ! (a) Religion
(b) Scicnce
(c) Law
3. Historical Development of Morality:
(a). Instinctive Moral Life.
(b). Customary Morality.
(c). Reflective Morality.
4. Moral Theories: /
(2). Hedonism (Mill) !
(b). Intuitionism (Butler)
(¢). Kant’s Moral Theory.
5. Moral Ethics and Society.
(a). Freedom and Responsibility.
(b). Tolerance
(c). Justice
(d). Punishment (Theories of Punishment)
6. Moral Teachings of Major Religions:
| | a). Judaism
b). Christianity
' ¢). Islam
7. Profcssional Ethics:
a). Medical Ethics
b). Ethics of Students
¢). Ethics of Teachers
d). Business Ethics

| Reference Materials (or use any other standard and Iatest books):

[ William Lille. An Introduction to Ethics., London Mcthuen & Co. latest edition.

2. Titus, [1.H. Ethics for Today. New York: American Book, latest edition. v
3. Hill, Thomas. Ethics in Theory and Practice. N.Y. Thomas Y. Crowel, latest edition

4. Ameer Ali, S. The Ethics of Islam. Culcutta: Noor Library Publishers, latest edition

. Donaldson, D.M. Studies in Muslim Ethics. London: latest edition. 6. Sayeed. S.MLA(TT)

| Ta’aruf-e-Akhlagiat. Karachi: BCC&T, Karachi University of
1

£e)

(v
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URCW-5201 Applied Physics

Credit Hours: 3(3-0)

Contact Hours: 3-0
Pre-requisites: None

Course Introduction:

The course introduces students with the basic concept of Physics and electronics. Students are also
taught Physics laws and other associate topics to prepare them for the advanced level courses in this
area. The focus of the course on electric force and its applications and related problems, conservation of
charge, charge quantization, Electric ficlds due to point charge and lincs of force and many other useful
topics.

CLO No. | Course Learning Qutcomes Bloom Taxonomy

Course Qutline: .
Llectric force and its applications and related problems, conservation of charge, charge quantization,
Electric fields due to point charge and lines of force. Ring of charge, Disk of charge, A point charge in
an clectric ficld, Dipole in a n electric field, The flux of vector field, The flux of electric ficld, Gauss’
Law, Application of Gauss’ Law, Spherically symmetric charge distribution, A charge isolated conductor,
o Elcctric potential energy. Electric potentials, Calculating the potential from the ficld and related problem
" Potential due to point and continuous charge distribution. Potential due to dipole, equipotential surfaces.
| Calculating the ficld from the potential, Electric current, Current density, Resistance, Resistivity and
conductivity, Ohm’s law and its applications, The Hall effect, The magnetic force on a current, The Biot-
Savart law, Line of B, Two parallel conductors, Amperes’ s Law, Solenoid, Toroids, Faraday’s
experiments, Faraday’s Law of Induction, Lenz’s law, Motional emf, Induced electric ficld, Induced
clectric fields, The basic equation of electromagnetism, Induced Magnetic field, The displaccment
current. Reflection and Refraction of light waves, Total internal reflection, Two source interference,
Double Slit interference. related problems, Interference from thin films, Diffraction and the wave theory,
related problems, Single-Slit Diffraction, related problems, Polarization of clectromagnetic waves,
) Polarizing sheets, related problems,

Reference Materials (or use any other standard and latest books):

I. Fundamentals of Physics (Extended), 10th edition, Resnick and Walker

2. Narciso Garcia, Arthur Damask, Steven Schwarz., “Physics for Computer Science Students™.
Springer Verlag, 1998,

Page 39 of 48

Cer st of Information TachRSCE
Vipear sl of Smﬂﬂ?fﬂ

A




s

URCS-6101 Professional Pracﬁccs

Credit Hours: 2 (2-0)
Contact Hours: 2
Pre-requisites: None

| Course Introduction:

A Computing graduate as professional has some responsibilitics with respect to the society. This course
develops student understanding about historical, social, economic, ethical, and professional issues
related to the discipline of Computing. It identifies key sources for information and opinion about
professionalism and ethics. Students analyze, evaluate, and assess cthical and professional computing

case studies.

Bloom

CLO No. | Course Learning Outcomes -
» Faxonomy

Course Outline:

IHistorical, social, and economic context of Computing (software engineering, Computer Science,
Information Technology); Definitions of Computing (software engineering, Computer Science,
Information Technology) subject arcas and professional activities; professional societies; professional
cthics; professional competency and life-long learning; uses, misuses, and risks of softwarc; information
security and privacy; business practices and the economics of software; intellectual property and software |
law (cyber law); social responsibilities, software related contracts, Software house organization.
... Intellectual Property Rights, The Framework of Employee Relations Law and Changing Management
Practices, Human Resource Management and T, Health and Safety at Work, Software Liability, Liability
and Practice, Computer Misuse and the Criminal Law. Regulation and Control of Personal Information.
Overview of the British Computer Society Code of Conduct, IEELE Code of Ethics, ACM Code of Lithics
and Professional Conduct, ACM/IEEE Software Engineering Code of Ethics and Professional Practice.
Accountability and Auditing, Social Application of Ethics.

Reference Materials (or use any other standard and latest books):
1. Boddington, P. (2023). Al ethics: a textbook. Springer Nature.
’ 2. Professional Issues in Software Engincering by Frank Bott. Allison Coleman. Jack Laton and
Dianc Rowland. CRC Press; 3rd Edition (2000). ISBN-10: 0748409513
Computer Ethics by Deborah G. Johnson, Pearson; 4th Edition (January 3, 2009). ISBN-10:
0131112414
4. A GiRt of Fire: Social, Legal, and Ethical Issues for Computing and the Internet (3™ Edition) by
Sara Baase, Prentice Hall; 3rd Edition (2008). ISBN-10: 0136008488
Applicd Professional Ethics by Gregory R. Beabout. University Press of America (1993).
Noorman, M.. & Johnson, D. G. (2014). Negotiating autonomy and responsibility in military
! robots. £thics and Information Technology, 16(1), 51-62.

(v

Ln

o

URCG-5124 Entreprencurship

Credit Hours: | 2 (2-0)
Contact Hours: | 2
|Pre-requisites: | None

Course Introduction:
This course addresses the unique entreprencurial experience of concciving, evaluating, creating,
managing, and potentially sclling a business idca. The goal is 1o provide a solid background with
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practical application of important concepts applicable to the ecntrepreneurial cnvironment.
Entrepreneurial discussions regarding the key business areas of [inance, accounting, marketing and
management include the creative aspects of entrepreneurship. The course relies on classroom
discussion, participation, the creation of a feasibility plan, and building 2 business plan to develop a
comprehensive strategy for launching and managing a new venture.

|
CLO No. | Course Learning Outcomes Bloom
Taxonomy

The course gives students the tools necessary to think
creatively, to plan out whether their idea is marketable to
CLO-1 investors, guide them through the launch their own business, or | C2 (Undcrstand)
to support an employer in launching and growing an
entrepreneurial venture.

Course Learning Objectives
1. To enhance the ‘entrepreneurial intentions’ of the students by improving their natural

' willingness to start a business. ‘

2. To understand the process of entreprencurship and lcarn the ways to manage it by working
individually in the class and in the form of groups outside the class to conduct field
assignments. ‘

To educate the students about the practical underpinnings of the entrepreneurship with the
aid of practical assignments and idea pitching.

(93}

Course Qutline:

. : 1. Background: What is an Organization, Organizational Resources, Management IFunctions,

‘ Kinds of Managers, Mintzberg’s Managerial Roles.

’ Forms of Business Ownership: The Sole proprietorship, Partnership, Joint Stock Company

Entrepreneurship: The World of the Entrepreneur, what is an entrepreneur? The Benefits

of Entreprencurship, The Potential Drawbacks of Entrepreneurship, Behind the Boom:

Feeding the Entrepreneurial Fire.

| 4. The Challenges of Entreprencurship: The Cultural Diversity in Entrepreneurship, The

Power of “Small” Business, Putting Failure into Perspective, The Ten Deadly Mistakes of

Entreprencurship, How to Avoid the Pitfalls, Idea Discussions & Selection of student

Projects, Islamic Ethics of Entrepreneurship.

Inside the Entreprencurial Mind: From Ideas to Reality: Creativity, Innovation, and

lintreprencurship, Creativity — [Dssential to Survival. Creative Thinking, Barriers 1o

Creativity. How to Enhance Creativity, The Creative Process, Techniques for Improving the

Creative Process, Protecting Your Ideas, 1dea Discussions & Selection of student Projects.

6. Products and technology, identification opportunitics

7. Designing a Competitive Business Model and Building a Solid Strategic Plan: Building
a strategic plan, Building a Competitive Advantage, The Strategic Management Process,
Formulate strategic options and select the appropriate strategies, Discussion about execution
of Students’ Project.

8. Conducting a Feasibility Analysis and Crafting a Winning Business Plan: Conducting a
Icasibility Analysis, Industry and market feasibility, Porter’s five forces model. Iinancial
feasibility analysis. Why Develop a Business Plan, The Elements of a Business Plan, What
Lenders and Investors Look for in a Business Plan, Making the Rusiness Plan Presentation.

9. Building a Powerful Marketing Plan: Building a Guerrilla Marketing Plan, Pinpointing
the Target Market, Determining Customer Needs and Wants Through Market Rescarch,
Plotting a Guerrilla Marketing Strategy: How to Build a Competitive idge. Feed Back &
Suggestions on Student Project, Islamic Ethics for Entrepreneurial Marketing

10. E-Commerce and the Entreprencur: Factors to Consider before [Launching into k-
Commerce, Ten Myths of E-Commerce, Strategies for Ii-Success, Designing a Killer Web

LI

wn
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Site, Tracking Web Results, Ensuring Web Privacy and Sccurity, Feed Back & Suggestions
on Student Project.
I1. Pricing Strategies: Three Potent Forces: Image, Competition, and Value, Pricing Strategies
and Tactics, Pricing Strategies and Methods for Retailers, The Impact of Credit on Pricing
. Attracting Venture Capitalist: Projected Financial Statements, Basic Financial Statements,
Ratio Analysis, Interpreting Business Ratios, Breakeven Analysis, Feed Back &Suggestions
on Student Project,
‘ 13. Idea Pitching: Formal presentation, S-minutes pitch, funding ncgotiation and launching.

| Reference Materials (or use any other standard and latest books):

Recommended Texts:
1. Scarborough, N. M. (2011). Essentials of entrepreneurship and small business management.

Publishing as Prenticc Hall, One Lake Street, Upper Saddle River, New Jerscy 07458..

Suggested Readings:
1. Burstiner, I. (1989). Small business handbook. Prentice Hall Press.
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o ) URCG-5128 Pakistan Studies

PAKISTAN STUDIES
UGE POLICY V 1.1 : GENERAL EDUCATION COURSE

Credits: 02

Pre-Requisite: Nil

Offering: « Undergradunte Degrees
Placement: I - 8 Semesters

Type: General Education
Ficlds: All

'DESCRIPTION

This course is desigued to provide siudents with a comprehensive exploration of Pakistan's |

identity, spanning geographical, historical, und cultural dimensions. It delves into the diverse
! landscapes, ancient civilizations, and rich cultural heritage that define Pakistan. Moreover, it
o examnes the socio-cuttural and pohtical transformations in Pakistan nver time mcluding
! i democratic transitions and military interventions. The aim of tis course is to inculcate in
students 4 nuanced understanding of Pakistan's past, present, and potential future trajectonies,
enubling them 1o eritically evaluate the complex dynamies shaping the naten's development. |

EARNING OUTCOMES

By the end of this course, students will be able 1o: :
1

L. Have enhanced knowledge of the geographical, historical, and political aspects of |

Pakistan. .

Understand the society and culture of Pakistan. . ’

Understand and explain the socio-cconomic developments in Pakistan.

Explore contemporary issues and challenges faced by Pakistan and theic implications .

for the future.

B

1. Introeduction to Pakistan: !

s Geographical location and significance. !

¢ Historical background: Ancient civilizations in the region. i

i I o, Factors leading to the creation of Pakistan, ;
2. Political History of Pakistan: i

« Formative phase. ;

= Miliwary interventions and democratic truasitions. ;

3, Geography of Pakistan: ‘

» Physiography: Mountains, plains, platcaus, deserts, valleys and coastal areas.
a.  River systems: Indus River and ils tributaries.
« Climatic regions of Pakistan.
4, Sacicty and Culture of Pakistan:
s Socio-cultural diversity.
v Languages and literature of Pukistan,
5. Economic Development of Pakistun:
ire and industrial sectors of Pakistan. i

' /L/) P4 |
| / 7
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URCG-5111 Translation of the Holy Quran - |

Credit Hours:
Contact Hours: | -
Pre-requisites:

Non-Credit

None

Course Introduction:

This course is designed to develop the recitation skills in students.

CLO No. | Course Learning Outcomes Bloom
‘ Taxonomy
To familiarize the students to keys and fundamentals of
CLO-1 o : -
recitation of the holy Quran.
CLO-2 To develop the skill of the students of recitation the last )
’ revelation.
CLO-3 Students will learn the basic Arabic grammar in a practical way. .
. To develop an eagerness among the students to explore the last
CLO-4 o -
divine Book.
Objectives

& To familiarize the students to keys and fundamentals of recitation of the holy Quran.
@ To develop the skill of the students of recitation the last revelation.
@ students will learn the basic Arabic grammar in a practical way.

| @ To develop an eagerness among the students to explore the last divine Book.

Course Qutline:
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Memorization:
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URCG-5111 Translation of the Holy Quran - [i

v

Credit Hours:
Contact Hours: | -
Pre-requisites:

Non-Credit

None

Course Introduction:

In some discipline 3@ semester and in some discipline 4" Semester/ ADP Program 2nd

Year

CLO . . Bloom
No. Course Learning Outcomes Faxonomy
!(‘l O-1 Students will come to know about the real nature, significance )
e and relevance of the Islamic beliels in light of the text of the
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[Holy Quran.

Students will seek knowledge of translation and transliteration

SLO-2 -
CLO of the Holy Book Quran.
. - To familiarize the students with the concept of Ibadah (Its
CLO-3 - . .
significance, scope and relevance) and its types in Islam.
. Students will learn literal and idiomatic way of translation of
CLO-4 -
the Holy Book.
CLO-S Students will learn about the polytheism and its incompatibility i
- in [slam highlighted by the Holy Quran.
To highlight the significance of Icarning through using all
CLO-6 human facultics provided by the almighty Allah and familiarize )

the students about condemnation of ignorance mentioned in the’
Quranic text.

To develop Awareness among the students about rights and

CLO-7 duties of different circles of society in the light of Ifoly -

Quran.

1
CLO-8

To introducc the students to Quranic Arabic grammar in
practical manner.

Objectives

O

Students will come to know about the real nature, significance and relevance of the
Islamic beliefs in light of the text of the Holy Quran.

Students will seek knowledge of translation and transliteration of the Holy Book Quran.

To familiarize the students with the concept of Ibadah (Its significance, scope and
relevance) and its types in Islam.

Students will learn literal and idiomatic way of translation of the Holy Book.

{1 Students will learn about the polytheism and its incompatibility in Istam highlighted by

f
|

U

the Holy Quran.

To highlight the significance of learning through using all human faculties provided by
the almighty Allah and familiarize the students about condemnation  of ignorance

mentioned in the Quranic text.

To develop Awareness among the students about rights and duties of different circles
of society in the light of Holy Quran. ‘

[] To introduce the students to Quranic Arabic grammar in practical manner.

Course Qutline:
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Grammar:
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Details of Chapters and verse Numbers:
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