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Underlying Principles of Computer Science Degree Programs

Computiﬁg (a nucleus of all activities including technical, academic, professional and
development practices relating to computers) provides a wide range of choices on how an
individual might focus his or her professional life. This document provides an overview of
the different kinds of degree programs in Computing that are currently available and for
which curriculum standards are now available. It is believed that this report may be an
essential source for university faculty, administrators, students, parents and professionals who
need to be aware of Computing as a broad based discipline that crosses the boundaries
between science, engineering, and professional practice. In reality, computing consists of
several disciplines. Various questions are naturally critical including: what are the different
kinds of Computing degree programs or how are they similar and how are they different? The
variety of degree programs in Computing presents prospective students, educators, and
administrators with important choices where they may focus their efforts.

The following sections of the report also provide a complete detail of the proposed
curricula pertaining to the Computer Science BS program. All details regarding the scheme of
study, course content with CLOs, and overall structure of the degree programs are presented
in this document. Computing is a dynamic field and accordingly a good care has been taken
to design 2 flexible structure that will maintain currency with the latest scientific and
technological advancements in the field, Moreover, it seems that Computing is a discipline
that incorporates scientific, engineering, and creative features. A reasonable emphasis has
been given to formal scientific and engineering areas to enhance the level of formalization in
the degree programs. Technology can play an important role in the implementation of
Computing programs. As a result, all programs are structured on essential dimensions
including scientific knowledge, technology, and design skills.

Curriculum for Associate Degree in Computer Science Program

ASSOCIATE.DEGREE IN COMPUTER SCIENCE Program’s Rationale

Computer Science is the systematic study of the feasibility, structure, expression, and
mechanization of the methodical processes (or algorithms) that underlie the acquisition,
representation, processing, storage, communication of, and access to information, whether
such information is encoded in bits and bytes in a computer memory or transcribed in genes
and protein structures in a human cell.

Computer Science spans a wide range, from its theoretical and algorithmic
foundations to cutting-edge developments in robotics, computer vision, intelligent systems,
bioinformatics, image processing, computational biology, computational lenses, and other
exciting areas. Computer scientists develop new programming approaches for software
development, devise new ways to use computers and develop effective ways to solve
computing problems, While other disciplines produce graduates with more immediately
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relevant job-related skills, computer science offers a comprehensive foundation for research
and innovation,

Recent developments in computer hardware, software and communication
technologies have offered new exciting opportunities and challenges for creation of
innovative learning environments for Computer Science and its curricula design. The
challenge of getting all newly emerging technologies incorporated into the curriculum is
becoming pivotal for the effectiveness of curricula. There is 2 need for curricula structures
that are really able to meet the challenges of 21% century knowledge driven complex work
places. The key rationale behind the Associate Degree in Computer Science program is to
prepare a curriculum that provide integration of all components and the foundations that
allow accessing all of the new knowledge and technology to fulfill the vision of future.

Objectives

ASSOCIATE DEGREE IN COMPUTER SCIENCE Program is committed to create,
expand, disseminate and teach the computer science body of knowledge through academics,
applications and research which positively impact society locally, nationally, and
internationally.

ASSOCIATE DEGREE IN COMPUTER SCIENCE program aims to develop
students’ critical professional thinking and intuition. The program’s curriculum provides a
balanced mixture of learning experiences to make the graduates capable of sound
professional decisions. As a result, the successful graduates will be able to assume
responsible positions in business, government, and education at the research, development, .
and planning levels. The program also provides an excellent foundation for further formal
learning and training. The program is also expected to provide environments to put into
practice, the principles and techniques leamt during the course of implementation of the
program’s curriculum. Some of the key objectives of the program are listed below:

e The program should provide a broad understanding of the field through introducing
concepts, theory, techniques, and through intensive education/training in focused
areas of Computer Science.

® The program should encourage students to develop and use abstract models in
addition to apply respective technology in practical situations.

e The program should promote students” special communication skills both orally and
in writing. They must be able to produce well-organized reports/presentations/projects,
which clearly delineate objectives, methods of solution, results, and conclusions for a
complex task.

The program should provide formal foundations for higher learning and education.
The program should be dynamic and flexible enough to maintain its body of
knowledge in line with the latest scientific and technological developments in the
field.

® The program should provide professional orientation to prepare students for industry.



Page 3 of 48

Curricula.Consideration

During the revision of the Computing Curricula two major guidelines have been
considered (ACM and Seoul Accord). However, in some cases the main focus of these
guidelines is mostly traditional Computer Science programs.

Association of Computing Machinery (ACM) - Guidelines

Association of Computing Machinery (ACM), USA is the largest body in the world
for computer scientists. Its membership is spread over the entire globe. It has a pool of highly
reputed professionals which meet after a few years to assess the directions being taken by the
computing discipline. In view of its assessment, it identifies knowledge areas and also their
relative importance in the years to come. Thus, ACM shows the path to follow to the
computing academia and professionals all over the world. Computing curricula are designed
keeping in view following identified knowledge areas of ACM [ref # ACM 2013 curriculum
report]. It has been tried to reasonably cover all knowledge areas without compromising the
flexibility needed for a national model curriculum. The mapping of these key knowledge
areas with the courses are given in the table below.

AL - Algorithms and Complexity

AR - Architecture and Organization

CN - Computational Science

DS - Discrete Structures

GV - Graphics and Visual Computing
HCI - Hilman~Computer Interaction

IAS - Information Assurance and Security
IM - Information Management

IS- Intelligent Systems

NC- Networking and Communications
OS - Operating Systems

PBD - Platform-based Development

PD - Parallel and Distributed Computing
PL - Programming Languages

SDF - Software Development Fundamentals
SE- Software Engineering

SF- Systems Fundamentals

SP -  Social Issues and Professional Issues

The following knowledge areas have been addressed with the major computing courses.

Knowledge Areas in ACM CS 2013 Curriculum

owledge Area CS 2013 ACM 2013 SubjectsNCEAC Revised 2023
Tier-1 [Tier2[l2ught in VariousSubjects in Core
Universities
1 |AL-Algorithms and]19 9 Algorithms; ata structures, Analysi
Complexity Algorithms andof Algorithms, Theory o
‘ Data Structures;|Automata
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Algorithm Design
and Analysis
2 JAR-Architecture an 16 |Intro to Computer\DLD, Computer Org &
Organization, Architecture; DLDj{Assembly Language,
Computer Computer Architecture
ngineering
3 |CN-Computational |1 0 eScience; ModelingHCI & Computer
Science and Simulation;(Graphics; (Elective:
Computer Graphics {Numerical Analysis)
4 IDS-Discrete 37 4 IDiscrete Discrete Structures,|
Structures Mathematics; Probability & Statistics
: Mathematicai
Foundations of CS;
Probability for CS;

Eiscr'ete Structures
I,

iscrete Str 2
5 |GV-Graphics and? 1 Computer Graphics;HCI & Computer
Visualization Computer Graphics Graphics; (Elective:
) Computer Graphics)
6 [HCI-Human- 4 4 |Human ComputedHCI & Computer
Computer Interaction Interaction Graphics
7 [[AS-Information 3 6 Computer Syste ormation Security;
Assurance and| Security Elective: Cyber Security)
Security
8 [IM-Information 1 9 |Database Systems {gatabase Systems; Advi
P\/Ianagement atabase =~ Management
. Sys
9 [[S-Intelligent Systems [0 10 (Artificial Artificial Intelligence
[ntelligence
Programming;
Artificial
telligence
10 [NC-Networking  and3 7 [ntroduction toComputer Networks
Communication Computer
Networking;
Computer Networks

Outcome Based Education (OBE) System and Seoul Accord:

Keeping in view the latest transformation from knowledge-based education
philosophy to Outcome based education (OBE) system, the OBE model based on Seoul
Accord has also been considered. Computing programs prepare students to attain educational
objectives by ensuring that students demonstrate achievement of the following outcomes
(derived from Graduate Attributes define by Seoul Accord www.seoulaccord.org ).
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S# [Program  Learning
Outcomes (PLOs)

Computing Professional Graduate

ok

Academic Education

To prepare graduates as computing professionals

Computing Problems

owledge for Solving

Apply knowledge of computing fundamentals,
owledge of a computing specialization, and
athematics, science, and domain knowledge

ppropriate for the computing specialization to the

abstraction and conceptualization of

computing models from defined problems and

requirements.

3 |Problem Analysis

[dentify, formulate, research literature, and solve
complex computing problems reaching
substantiated conclusions using fundamental
principles of mathematics, computing

sciences, and relevant domain disciplines.

4 |Design/

Development of Solutions

esign and evaluate solutions for complex
omputing problems, and design and evaluate
Systems, components, or processes that meet
specified needs with appropriate consideration for
public health and safety, cultural, societal, and
environmental considerations.

5 P\dodem Tool Usage

Create, select, adapt and apply appropriate
techniques, resources, and modern computing tools
to complex computing activities, with an
understanding of the limitations.

6 |[Individual and Team Work

unction effectively as an individual and as a
ember or leader in diverse teams and in multi-
disciplinary settings.

7 Communication

Communicate effectively with the computing
community and with society at large about complex

computing activities by being able to comprehend
and write effective
eports, design documentation, make effective
resentations, and give and understand clear
instructions.

8 (Computing Professionalism

nderstand and assess societal, health, safety,

and Society legal, and cultural issues within local and global
: contexts, and the consequential responsibilities
relevant to professional computing practice
9 [Ethics Understand and commit to professional ethics,

responsibilities, and norms of professional

computing practice

10 \Life—lgng Learning

Recognize the need, and have the ability, to engage

in

independent learning for continual development as
computing professional
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Bloom’s Taxonomy

Revised Bloom's | Skill [evel with applicable verbs

Taxonomy

Remembér Explain: define, describe, discuss, enumerate, express, identify,
indicate, list, name, select, state, summarize, tabulate, translate

Understand

Apply Apply: backup, calculate, compute, configure, debug, deploy,
experiment, install, iterate, intérpret, manipulate, map, measure, patch,
predict, provision, randomize, recover, restore, schedule, solve, tast,
trace, train, virtualize

Analyze i y > ]
Evaluate: analyze, compare, classify, contrast, distingulsh, categorize,
differentiate, discriminate, order, prioritize, criticize, support, decide,
recommend, assess, choose, defend, predict, rank

Evaluate

Create Develop: combine, complie, compose, construct, create, deslgn,
develop, generalize, integrate, modify, organize, plan, produce,
fearrange, rewrite, refactor, write
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Program’s Qutcome

The program will produce Computer Scientists of great character, competence, vision
and drive equipped 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 computer science domain or
proceed to further or higher education or training,

Program’s Structure

The structure of Associate Degree in Computer Science program meets the needs of
students with formal computing experience and relevant skills. The students are
expected to learn theoretical and practical understanding of the entire field of
Computer Science. The program structure is dynamic and provides basis for various
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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 planned future career. Followings are the program’s details:

Degree Requirement

Minimum credit hours shall be 74 for the Associate Degree in Computer Science
program.

Duration .

The program shall comprise of minimum four semesters/terms spread over two
calendar years with two semesters/terms a year as per the rules of the University.

Eligibility Criteria
The minimum requirements for admission in a bachelor degree program in Computer
Science is at least 50% marks in Intermediate (HSSC) examination with one of the following
combinations:
i Pre-Engineering
ii. Pre-Medical (Admitted candidates have to pass 6-credit hours courses of mathematics
in first two semesters.)
ili.  General Science
a. Mathematics, Statistics, Physics
b. Mathematics, Statistics, Economics
¢. Mathematics, Statistics, Computer
d. Mathematics, Physics, Computer
€. Mathematics, Economics. Computer
iv.  A-Levels {with equivaience 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

The distribution of total credit hours for ASSOCIATE DEGREE IN COMPUTER
SCIENCE is given as follows:

Nt
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Assoclate Degree Computer Science
Category Major Areas Credit Hours Courses
General education Genc!'al Education 19 07
: Requirement
Computing core 31 09
Mathematics &
Supporting 06 02
Major courses Domain Core 03 01
Domain Elective 12 04
Elective Supporting 03 01
Courses
74 24

Mapping of BS Computer Science Program on the Generic Structure

Computing Core Courses - 31 Credit Hours (09 Courses)

Sr# | Sem# Code Pre-Req Course Title CH (Theory-Lab)
| 1 CMPC-5201 Programming Fundamentals 4(3-3)
2 2 CMPC-5202 | CMPC-5201 Object-Oriented Programming 4 (3-3)
3 2 CMPC-5203 Database Systems 4(3-3)
4 2 CMPC-5204 Digital Logic and Design 3(2-3)
5 3 CMPC-5205 CMPC-5201 [ Data Structures 4 (3-3)
6 3 | CMPC-5206 Information Security 3(2-3)
7 3 CMPC-5207 Artificial Intelligence 3(2-3)
8 3 CMPC-5101 Software Engineering 3(3-0)
9 4 CMPC-5209 | CMPC-5204 r(3‘0111put¢:r Organization & Assembly 3 (2-3)
anguage
Domain Core — 03 Credit Hours (01 Courses)
?; Sem# Code Pre-Req Course Title CH (Theory-Lab)
1 4 CSDC-5101 Theory of Automata 3(3-0)
Domain Elective — 13 Credit Hours (4Courses)
ir S;m "Code Pre-Req Course Title CH (Theory-Lab)
l 4 | .CSDE-5204 Advance Programming Lab 3(0-9)
2 4 CSDE-5202 Web Technologies 3(3-0)
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3 4 CSDE-6202 Mobile Application bcvelopmcut—l 3(3-0)

4 4 | DSDE-5102 Database Administration and 3(2-3)
Management

Preliminary Courses for Pre-Medical Students — Non-Credit Hour ( Courses)

Sr# | Sem# Code Pre-Req Course Title CH (Theory-Lab)
1 1 URCM-5107 Mathematics I 0(3-0)

2 2 URCM-5108 | URCM-5107 | Mathematics O 0 (3-0)
Mathematics & Supporting Courses — 12 Credit Hours (4 Courses)

Sr# | Sem# Codé Pre-Req Course Title CH (Theory-Lah)
1 2 MATH-5101 | URCQ-5102 { Multivariable Calculus 3(3-0)

2 2 MATH-5102 Linear Algebra 3(3-0)
Elective Supporting Courses (Social Science) ~ 3 Credit Hours (1 Course)

Sr# | Sem# Code Pre-Req Course Title CH (Theory-Lab)

1 I BUSB-6101 Introduction to Marketing 3(3-0
- General Education Requirement - 19 Credit Hours (07 Courses)

St# | Sem# Code Pre-Req Course Title CH (Theory-Lab)
| 1 [ omeosis ke
2 1 URCG-5118 Functional English 3(3-0)

3 2 URCG-5119 | URCG-5118 | Expository Writing 3(3-0)
4 1 URCQ-3101 Dizcrete Structuras 3(3-0)
5 1 URCQ-5102 Calculus and Analytic Geometry 3(3-0)
6 4 URCG-5105/ Islam-ic Studies/ Ethics (for non- 2(2-0)
URCG-5126 Muslims)
7 2 URCG-5111 Translation of Holy Quran-I 0(1-0)
8 4 URCG-5111 Translation of Holy Quran-iI 0(1-0)
9 2 URCG-5128 Pakistan Studies 2(2-0)
10| 4 | URCG-5126 Ethics* 2(2-0)




Course Coding Scheme

Level

Course Type

5

Foundation, Core Leve] ] Courses

Foundation, Core Level 1 Courses

Core Level 2 + Specialization Level 1

5
6
6

Specialization Leve] 2

Code

Discipline

CMPC

Computing Core

CshcC

Computer Science Domain Core

CSDE

Computer Science Domain Elective

ITDC

Information Technology Domain Core

Information Technology Domain Elective

SEDC

Software Engineering Domain Core

SEDE

Software Engineering Dormnain Elective

AIDC

Artificial Intelligence Domain Core

Artificial Intelligence Domain Elective

DsSDC

Data Science Domain Core

DSDE

Data Science Domain Elective

URCP

Pakistan Studies

URCI

MATH

ENGL

URCC

URCQ

URCS

URCE

URCA

URCF

URCW

URCT

General Science

Page 11 of 48
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Scheme of Studies for Associate Degree in Computer Science

Program
(74 Credit Hours)
Semester I
S# Code Pre-requisite Course Title Domain CH (Theory-Lab)
1 CMPC-5201 - Programming Fundamentais Core 4 (3-3)
Application of Information
2 | URCG-5123 § Communication Technologies GER 3(23) _-
_ (ICT)
3 | URCQ-5101 } Discrete Structures GER 3(3-0)
4 | URCQ-5102 ¥ Calculus and Analytic Geometry GER 3(3-0)
5 | URCG-5118 ° Functional English GER 31(3-0) .-
6 | BUSB-6101 Introduction to Marketing ELEC 3(3-0)
7 | URCM-5107 Mathematics-I PREL 0(3-0)
*Pre-Medical Students only Total Credit Hours 19 (20-6)
Semester IT
S# Code Pre-requisite Course Title Domain CH (Theory-Lab)
I | CMPC-5202 %" CMPC-5201 | Object Oriented Programming Core 4(3-3)
2 | cMPc-5203 J° 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 N Linear Algebra MATH 31(3-0
6 | URCG-5128. Pakistan Studies GER 2020y _~
7 URCG-5111 Translation of Holy Quran-I GER 0(1-0)..~
8 | URCM-5108 |~ *Mathematics-II PREL 0(3-0)
*Pre-Medical Students only Total Credit Hours 19 (20-9)
Semester ITT
S# Code Pre-requisite Course Title Domain CH (Theory-Lab)
1 CMPC-5205 ‘| CMPC-5202 Data Structures Core 4 (3-3)
2 | CMPC-5207 -} Artificial Intelligence m 47/ -]  Core 3 (2-3)
IE . Domain
. —— ; Ad}'ﬁ‘}“-?.e}.'f"gr“”??f}“‘ilfab “ury | Elective 3(0-9)
| . Domain
4 CSDE—SZQZ L Web Technologies Elective 3(3-0)
CMPC-5209 , |- CMPC-5204 Computer Organization & -
3 Assembly Language Core e
6 | cmpc-s101 Software Engineering Core 3 (3-0)

/
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| Total Credit Hours | 19 (13-18)
Semester IV
S# Code Pre-requisite Course Title L Domain | CH(Theory-Lab)
1 | cMPC-5206 x| Information Security,, - ; 20| Core 3(2-3)
2 CSDE-6202 .} Mobile Application Domain 3(3-0
. - Development-I Elective
3 | DSDE-5102.[ CMPC-5203 | Database Adminisiation and { Domain 3 (2-3)
o B Management Elective
4 | URCG-5105\,{" Islamic Studies/ Ethicsc— GER 2 (2-0)
URCG-5126 Ethics*
5 CSDC-5101 Theory of Automata Domain 3(3-0)
Core
URCG-5119 N Expository Writing ) GER 3(3-0) -
6 .
7 | URCG-5111.]" Translation of Holy Quran-IT GER 0(1-0) .-
Total Credit Hours 17 (16-06)

*Ethics for Non- Muslim students
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Computing Core Courses

CMPC-5201 Programming Fundamentals

Credit Hours: | 4 (3-1)
Contact Hours: | 3-3
Pre-requisites: | None

Course Introduction;

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
achieve CLOs to the maximum possible level. The course may be taught as language
independent. Further, it is up to the university to choose any language for the practical/Lab
purpose but that must be latest and market oriented.

CLO Bloom
No, Course Learning Qutcomes Taxonomy

CLO-1 Understand basic problem solving steps and logic constructs C2 (Understand)

CLO-2 | Apply basic programing concepts C3 (Apply)

CLO-3 Design and implement algorithms to solve real world problems | C3 (Sclve)

Course Qutline:

Introduction to problem solving, 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 operators, conditional
statements and execution 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
unrolling, string and string operations, pointers/references, static and dynamic memory
allocation, File I/O operations.

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

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

2. Object Oriented Programming in C++ latest edition by Robert Lafore.

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

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

CMPC-5202 Object Oriented Programming

Credit Hours: |4 (3-1)
Contact Hours: | 3-3
Pre-requisites: | Programming Fundamentals

Course Introduction:

N
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The course aims to focus on object-oriented concepts, analysis and software development. The
basic concept of OOP is covered in this course.

Sﬁ'_o Course Learning Qutcomes ?‘:::::omy
CLO-1 Understand principles of object-oriented paradigm., C2 (Understand)
CLO-2 g:;%;]t:?é stcl:li tigg]ects & their relationships to build object- C3 (Apply)
CLO-3 Il:dﬁ(;lcclg;lzs solution for a given problem using object-oriented C3 (Solve)
CLO-4 Examine an object-oriented solution C4 (Examine)

Course Outline;

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

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

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

2. Starting Out with C+ from Control Structures to Objects, latest Edition, Tony Gaddis
3. C++ How to Program, latest Edition, Deitel&Deitel.

4. Object Oriented Programming in C++, latest Edition by Robert Lafore

CMPC-5203, Database Systems

Credit Hours: |4 (3-1)
Contact Hours: | 3-3
Pre-requisites: | None

Course Introduction:

The course aims to introduce basic database concepts, different data models, data storage and
retrieval techniques and database design techniques. The course primarily focuses on relational
data model and DBMS concepts.

Gy Coutse Learning Outcomes Bloom

No. Taxonomy

CLO-1 Explain fundamental database concepts. C2 (Explain)
Design conceptual, logical and physical database schemas using .

. different data models. C5 (Design)
Identify functional dependencies and resolve database .

SEL anomalies by normalizing database tables. €2 (Identify)
Use Structured Query Language (SQL) for database definition

CLO-4 | and manipulation in any DBMS SALED)

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

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

1. Fundamentals of Database Management Systems,Mark L. Gillenson, 3rd Edition, 2023

2, Database Systems: A Practical Approach to Design, Implementation, and Management, 6th
Edition by Thomas Connolly and Carolyn Begg, 2019

3. Database Systems: The Complete Book, 2nd Edition by Hector Garcia-Molina, Jeffrey D.
Ullman, Jennifer Widom, 2013

4. Database System Concepts, 6th Edition by AviSilberschatz, Henry F. Korth and S.
Sudarshan.2019

5. Database Management Systems, 3rd Edition by Raghu Ramakrishnan, Johannes
Gehrke,2002

CMPC-5204 Digital Logic Design

Credit Hours: |3 (2-1)
Contact Hours: | 2-3
Pre-requisites: | 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 to
familiarize the student with the logic design of basic computer hardware components.

CLO ; . Bloom
No. Course Learning Outcomes Taxonomy
CLO-1 Acquire knowledge related to the concepts, tools and C2 (Understand)

techniques for the design of digital electronic circuits

Demonstrate the skills to design and analyze both
CLO-2 | combinational and sequential circuits using a variety of | C3 (Apply)
techniques

CLO-3 Apply the acquired knowledge to simulate and implement

small-scale digital circuits C3 (Solve)

Understand the relationship between abstract logic

SR characterizations and practical electrical implementations.

C4 (Examine)

Course Outline:

Number Systems, Logic Gates, Boolean Algebra, Combination logic circuits and designs,
Simplification Methods (K-Map, Quinn Mc-Cluskey method), Flip Flops and Latches,
Asynchronous and Synchronous circuits, Counters, Shift Registers, Counters, Triggered
devices & its types. Mealy machines and Moore machines. Binary Arithmetic and Arithmetic
Circuits, Memory Elements, State Machines. Introduction Programmable Logic Devices

(CPLD, FPGA) Lab Assignments using tools such as Verilog HDL/VHDL, MultiSim.
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Reference Materials (or use any other standard and latest books):

1. Digital Fundamentals by Floyd, Global Edition.
2. Fundamental of Digital Logic with Verilog Design, Stephen Brown, 2/e
3. DIGITAL DESIGN, GLOBAL EDITION, 6th/e by M. Morris Mano and Michael Ciletti

CMPC-5205 Data Structures

Credit Hours:

Contact 4 (3-1)

Hours: 3-3

Pre- Programming Fundamental
requisites:

Course Introduction:

The course is designed to teach students structures and schemes, which allow them to write
programmer to efficiently manipulate, store, and retrieve data. Students are exposed to the
concepts of time and space complexity of computer programs.

L Course Learning Outcomes L
No. Taxonomy
CLO-1 Implement various data structures and their algorithms and C3 (Apply)

apply them in implementing simple applications

CLO-2 Analyze simple algorithms and determine their complexities. C5 (Analyze)

CLO-3 Apply the knowledge of data structure to other application C3 (Apply)

domains,

CLO-4 Design new data structures and algorithms to solve C6 (Design)
problems.

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, dequeuer, priority queues (linked and array implementations of queues), linked
list & its various types, sorted linked list, searching an unsorted array, binary search for sorted
arrays, hashing and indexing, open addressing and chaining, trees and tree traversals, binary
search 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):

1. Data Structures and Algorithm Analysis in Java latest Edition by Mark A. Weiss

2. Data Structures. and Abstractions with Java Latest Eidition by Frank M. Carrano& Timothy
M. Henry

3. Data Structures and Algorithms in C++ 4th Edition by by Adam Drozdek

4. Data Structures and Algorithm Analysis in C++ Latest Edition by Mark Allen Weiss Java
Software Structures: Designing and Using Data Structures by John Lewis and Joseph Chase
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CMPC-5206 Information Security

Credit Hours: - { 3 (2-1)
Contact Hours: | 2-3
Pre-requisites: | None

Course Introduction:

This course provides a broad overview of the threats to the security of information systems, the
responsibilities and basic tools for information security, and the levels of training and expertise
needed 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 secure network
design, implementation and transition issues, and techniques for responding to security
breaches.

CLO Course Learning Outcomes Bloom
No. Taxonomy
A Explain key concepts of information security such as design .
CLO- principles, cryptography, risk management, and ethics C2 (Explain)
CLO-2 DlSCll'SS legal, ethical, and professional issues in information A2 (Discuss)
security
B Apply various security and risk management tools for achieving
. information security and privacy C3 (Apply)
Identify appropriate techniques to tackle and solve problems in .
CLDA the discipline of information security Sy

Course Qutline:

Information security foundations, security design principles; security mechanisms, symmetric
and asymmetric cryptography, encryption, hash functions, digital signatures, key management,
authentication and access control; software security, vulnerabilities and protections, malware,
datapase security; network security, firewalls, intrusion detection; security policies, policy
formetion and enforcement, sk assessment, cybercrime, law and ethics in information
security, privacy and anonymity of data.

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

1. Computer Security: Principles and Practice, 3rd edition by William Stallings
2. Principles of Information Security, 6th edition by M. Whitman and H. Mattord
3. Computer Security, 3rd edition by Dieter Gollmann

4, Computer Security Fundamentals, 3rd edition by William Easttom

5. CISSP, 7th edition, Shon Harris
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CMPC-5207 Artificial Intelligence

Credit Hours: |3 (2-1)
Contact Hours: | 2-3
Pre-requisites: , | Object Oriented Programming

Course Introduction:

Artificial Intelligence has emerged as one of the most significant and promising areas of
computing. This course focuses on the foundations of Al and its basic techniques like
Symbolic manipulations, Pattern 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 course.

CLO . Bloom
No. Course Learning Outcomes Taxonomy

CLO-1 ;.;ggzzsgt:nd the fundamental constructs of Python programming C2 (Understand)

CLO-2 | Understand key concepts in the field of artificial intelligence C2 (Understand)

CLO-3 Implenient artificial intelligence techniques and case studies C3 (Apply)

Course Outline:

An Introduction to Artificial Intelligence and its applications towards Knowledge Based
Systems; Introduction to Reasoning and Knowledge Representation, Problem Solving by
Searching (Informed searching, Uninformed searching, Heuristics, Local searching, Minmax
algorithm, Alpha beta pruning, Game-playing); Case Studies: General Problem Solver, Eliza,
Student, Macsyma; Learning from examples; ANN and Natural Language Processing; Recent
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):

1. Russell, S. and Norvig, P, “Artificial Intelligence. A Modern Approach”, 3rd ed, Prentice
Hall, Inc., 2020.

2. Norvig, P., “Paradigms of Artificial Intelligence Programming: Case studies in Common
Lisp”, Morgan Kaufman Publishers, Inc., latest edition.

3. Luger, G.F. and Stubblefield, W.A., “Al algorithms, data structures, and idioms in Prolog,
Lisp, and Java”, Pearson Addison-Wesley. 2019.

4. Severance, C.R., 2016. “Python for everybody: 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.

6. Joshi, P., 2022, “Artificial intelligence with python.” Packt Publishing Ltd.
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CMPC-5101 Software Engineering

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

Course Introduction:

This course provides students with a foundational understanding of the principles,
methodologies, and practices essential for designing, developing, and maintaining software
systems. Emphasis is placed on the entire software development life cycle, covering
requirements analysis, system design, quality assurance and testing.

e Course Learning Outcomes s

No. Taxonomy

CLO-1 | Describe various software engineering processes and activates | C1 (Describe)

CLO-2 Apply the system modeling techniques to model a medium size C3 (Apply)
software systems

CLO-3 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, size estimation, cost | C2 (Discuss)

estimation and risk analysis

Course Outline:

Nature of Software, Overview of Software Engineering, 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 engineering, Architectural design,
Design and implementation, UML diagrams, Design patterns, Software testing and quality
assurance, Software evolution, Project management and project planning, configuration
management, Software Process improvement

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

1. Modemn Software Engineering: Doing What Works to Build Better Software Faster,David
Farley, st Edition, 2022

2. Software Engineering, Sommerville 1., 10th Edition, Pearson Inc., 2014

3. Software Engineering, A Practitioner’s Approach, Pressman R. S.& Maxim B, R., 8®

Edition, McGraw-Hill, 2015,
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CMPC-5209 Computer Organization & Assembly Language

Credit Hours: |3 (2-1)
Contact Hours: | 2-3
Pre-requisites:

Course Introduction:

This course helps students understanding the architecture and design principles of modemn
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-sofiware interactions, setting the foundation for
advanced studies in computer science and programming.

CLO No. | Course Learning Qutcomes Bloom Taxonomy
Understanding the basics of computer organization with

CLO-1 emphasis on the lower level abstraction of a computer | C1 (Memorize)
system

CLO-2 Understand the digital logic, instruction set C2 (Understand)

CLO-3 Familiarity with assembly language programming. C2 (Understand)

Course Qutline:

Introduction to Microprocessor Architecture: Microprocessor Bus Structure -Addressing, Data
and Control, Registers and Flags. Addressing Modes. Introduction to Assembly Language,
80x86 families; program layout. Data Definitions, Basic Instructions. Unsigned Arithmetic;
Logic 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 I/O Ports; 8253 Timer

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

1. Introduction to Computer Organization: An Under the Hood Look at Hardware and x86-64
Assembly, 1st Edition, 2022

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

3. The 8088 and 8086 Microprocessors: Programming, Interfacing, Sofiware, Hardware, and
Applications by Walter A. Triebel&Avtar Singh, Prentice Hall; 4thEdition (September 8, 2002).
ISBN-10: 0130930814,

4. Lab Manual to Accompany - The 8088 and 8086 Microprocessors: Programming, Interfacing,
Software, Hardware, and Applications by Walter A. Triebel&Avtar Singh, Pearson; 4thEdition
(2003). ASIN: B0O00Q652KQ

5. Principles of Computer Organization and Assembly Language by Patrick Juola, Prentice Hall;
IstEdition (January 11, 2011). ASIN: BOO9TGBI1Q

6. The Art of Assembly Language by Randall Hyde, No Starch Press; 2ndEdition (March 22, 2010}
ISBN-10: 1593272073.
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Domain Core Courses

CSDC-5101 Theory of Automata

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

Course Intfroduction:

This course helps the students delving into the theoretical foundations of computation and
automata theory. It-uncovers the principles behind formal languages, regular expressions, finite
automata, and Turing machines, gaining insights into the theoretical underpinnings of
computer science.

CLO No. | Course Learning Outcomes Bloom Taxonomy

Fundamental concepts of automata theory and formal
languages to form basic models of computation which .
provide foundation of many branches of computer science, C1 (Knowledge)
e.g. compilers, software engineering, concurrent systems.

CLO-1

Course Outline:

Introduction to Automata: The Methods and the Madness, Introduction to Formal Proof, Inductive
Proofs, the Central Concepts of Automata Theory. Finite Automata: Introduction of Finite Automata,
Deterministic Finite Automata, Nondeterministic Finite Automata, Finite Automata with Epsilon
Transitions. Regular Expressions and Languages, Regular Expressions, Finite Automata and Regular
Expressions, Applications of Regular Expressions, Algebraic Laws for Regular Expressions. Properties
of Regular Languages, Proving Languages Not to Be Regular, Closure Properties of Regular
Languages, Decision Properties of Regular Languages, Equivalence and Minimization of Automata.
Context-Free Grammars and Languages: Context-Free Grammars, Parse Trees, Applications of
Context-Free Grammars, Ambiguity in Grammars and Languages. Pushdown Automata: Definition of
the Pushdown Automaton, the Languages of a PDA, Equivalence of PDAs and CFGs, Deterministic
Pushdown Automata. Properties of Context-Free Languages: Normal Forms for Context-Free
Grammars, The Pumping Lemma for Context-Free Languages, Closure Properties of Context-Free
Languages, Decision Properties of CFLs. Introduction to Turing Machines: Problems That Computers
Cannot Solve, The Turing Machine, Programming Techniques for Turing Machines, Extensions to the
Basic Turing Machine, Restricted Turing Machines, Turing Machines and Computers. Un-decidability:
A Language That Is Not Recursively Enumerable, Un-decidable Problem That Is RE, Un-decidable
Problems About Turing Machines, Posts Correspondence Problem, Other Un-decidable Problems.
Intractable Problems: The Classes P and NP, an NP-Complete Problem, A Restricted Satisfiability
Problem.

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

1. Introduction to Automata Theory, Languages, and Computation by J. Hopcroft, R. Motwani, and J.
Ullman, 3rdEdition, 2006, Addison-Wesley.

2. An Introduction to Formal Language and Automata by Peter Linz, Jones & Bartlett Pub; 4th Edition
{(2006). ISBN-10: 0763737984

3. 3. Automata and Formal Languages: An Introduction by Dean Kelley, Prentice Hall (1995). ISBN-
10: 0134977777
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Domain Elective Courses

DSDE-5102 Database Administration and Management

Credit Hours: | 3(2-1)
Contact Hours: | 2-3
Pre-requisites: | Database Systems

Course Introduction:

The course will focus on the complexities of managing Oracle databases, gaining the
expertise needed to administer intricate database systems effectively. From mastering Oracle
Database Architecture fundamentals to advanced tasks like managing database instances,
administering user access, and implementing multi tenancy.

CLO No. | Course Learning Qutcomes e

Taxonomy
Understand the fundamental concepts of Oracle Database | -
Administration, including Oracle Database Architecture, physical

database files, memory structures, background processes, and C2 (Understand)
Oracle Net Services confipuration..

CLO-1

Manage Oracle Database instances proficiently, including tasks
g such as starting and shutting down the database, working with

CLO-2 initialization parameters, diagnosing problems, and utilizing the C3 (Apply)

Data Dictionary for database administration tasks.

Administer user access effectively by configuring user privileges,
roles, and resource limitations. Understand multitenancy concepts

SRt in Oracle databases, including creating and managing pluggable C3 (Apply)

databases (PDBs), data encryption, and managing tablespaces

Course Qutline: .

Oracle Database Administration, Oracle Database Architecture, Physical files of the DB, Memo
Structures, Memory Management, Background Processes, How to install Oracle Database Software on
the server without GUI ,How to access Oracle Database via sqlplus, sqlicl and SQL Developer,
Managing Database Instance: Starting and Shutting down DB, working with initialization parameters,
Diagnosing problems, working with Data DictionaryOracle Net Services, Administering User Access,
Privileges & Roles, Resource LimitationMultitenancy: Creating PDBs from SEED, Clonning PDBs,
creating Refreshable Clones, Unplug/Plug PDBs, Transparent Data Encryption (TDE), Creating and
Managing TablespacesManaging UNDO Data, Practicing different Backup and Recovery scenarious
via RMAN, Moving Data: Data Pump, SQL Loader, Data Guard configuration, Applying the latest
Database Patch, Database Upgrade from 19c to 21c

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

1. DBA Essentials for 21c: Installing Oracle Database 21¢ on OCI Compute (English Edition),
by Divit Gupta, 1st Edition, 2023

2. Oracle Database 19c DBA By Examples: Installation and Administration by Ravinder Gupta
1st Edition, 2021

3. https://docs.oracle.com/en/database/oracle/oracle-database/21/admin/index.html

4. https://www.udemy.com/course/oracle-database-course/
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CSDE-6202 Mobile Application Development I

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

Course Introduction:

Mobile Application Development I equips learners with fundamental skills to create responsive and
feature-rich mobile applications. Explore key concepts in UI/UX design, programming, and mobile
platforms, fostering proficiency in app development. Gain hands-on experience to launch their journey
into the dynamic realm of mobile application creation.

. Bloom
CLO No. | Course Learning Outcomes Taxonomy
CLO-1 Discuss different architectures & framework for Mobile Application | C1
development. (Knowledge)
Develop mobile applications using current software development
CLO-2 environments. C3 (Apply)
Coinpare the different performance tradeoffs in mobile application
CLO-3 development. C3 (Apply)
Course Outline:

What is Android? Obtaining the Required Tools, Installing and Configuring the Android SDK Manager,
Creating Your First Android Application, Anatomy of an Android Application. The Big Picture, How to
Get Started, Your First Android Project, A bit About Eclipse, Enbancing Your First Project.
Understanding Activities, Linking Activities Using Intents, Fragments, Calling Built-In Applications
Using Intents, Displaying Notifications. Understanding the Components of a Screen, Adapting to Display
Orientation, Managing Changes to Screen Orientation, Utilizing the Action Bar, Creating the User
Interface Programmatically, and Listening for UT Notifications. Using Basic Views, Using Picker Views,
Using List View to Display Long Lists, Understanding Specialized Fragments. Using Image Views to
Display Pictures, Using Menus with Views, Analog Clock and Digital Clock Views. Saving and Loading
User Preferences, Persisting Data to Files, Creating and Using Databases. Sharing Data in Android, using
a Content Provider, Creating Your Own Content Providers, Using the Content Provider. Sending SMS
Messages Programmatically, Getting Feedback after Sending a Message, Sending SMS Messages Using
Intent, Receiving SMS Messages, Sending E-mail. Displaying Maps, Getting Location Data, Monitoring a
Location, Building a Location Tracker. Consuming Web Services Using HTTP, Accessing Web Services
Using the Get Method, Consuming JSON Services, Sockets Programming. Creating Your Own Services,
Establishing Communication between a Service and an Activity, Binding Activities to Services,
Understanding Threading. Android games Development, Publishing Android Applications. Handling
Telephone Calls, Fonts,

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

1. "Android Programming: The Big Nerd Ranch Guide" by Bill Phillips and Chris Stewart - A
comprehensive guide for Android app development with hands-on examples and practical insights
2022, 5th Edition ISBN-10: 0137645546

2. Professional Android application development, Reto Meier, Wrox Programmer to Programmer, 2012,
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3rd Edition, [SBN-10: 1118102274,
. React Native in Action: Developing iOS and Android apps with JavaScript 1st Edition, Kindle
Edition, 2019, ISBN-13 978-1617294051
Flutter in Action by Eric Windmill, 2019, .ISBN-10: 1617296147

CSDE-5204:  Advance Programming Lab

Credit Hours: | 3 (0-3)
Contact Hours: | 0-9
Pre-requisites: | None

Course Introduction:

This course provides an in-depth exploration of advanced Python programming concepts,
enabling students to develop robust, efficient, and scalable software solutions. It covers
essential programming skills, data structures, object-oriented programming, working with
libraries and frameworks, data analysis and visualization, web development, GUI applications,
and deployment practices. The course emphasizes hands-on learning through practical
exercises and real-world projects.

CLO No. | Course Learning Outcomes Bloom Taxonomy

Understand advanced data models, technologies, and
CLO-1 approaches for building robust and efficient’ Python | C1 (Remember)
applications.

Apply object-oriented programming, data analysis, and
CLO-2 web development frameworks to develop real-world | C2 (Understand)
applications..

Evaluate and create software solutions integrating modern
CLO-3 libraries, frameworks, and deployment strategies in diverse | C4 (Apply)
project scenarios

Course Outline:

Introduction and setup: Overview, IDE configuration, environment preparation
Basic programming concepts: Variables, data types, operators, control structures
Functions and modules: Arguments, return values, package management

File handling and exception handling: Reading/writing files, managing errors
Data structures: Lists, tuples, dictionaries, sets, nested structures

Object-oriented programming: Classes, objects, inheritance

Advanced OOP concepts: Decorators, generators, design patterns

Libraries and third-party packages: os, sys, math, datetime, requests, numpy, pandas
Data analysis and visualization: pandas, matplotlib, seaborn

Web development basics: Flask or Django

Working with APIs and web services: JSON handling, third-party APIs
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GUI programming: Tkinter

Testing and debugging: Unit testing framewaorks, logging

Deployment and version control: Git, cloud deployment (Heroku), environment management
Portfolio project: Planning, development, documentation, presentation

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

"Fluent Python" by Luciano Ramalho, Latest Edition

"Effective Python" by Brett Slatkin, Latest Edition

"Python Cookbook" by David Beazley and Brian K. Jones, Latest Edition
"Python for Data Analysis" by Wes McKinney, Latest Edition
"Programming Python" by Mark Lutz, Latest Edition

SalC N

ITDC-5201 Web Technologies

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

Course Introduction:

The Web Technologies course provides a comprehensive understanding of internet-based
technologies, covering web development, protocols, and design principles. Participants acquire
skilis in creating dynamic and interactive web applications.

CLO No. | Course Learning Qutcomes Bloom 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)

CLO-3 Iml;lcment basic client side and server-side languages. C4 (Apply)
CLO-4 Design and implement a simple web application. C4 (Apply)
CLO-5 ilt:;ileav:dfm existing web application against a current web C4 (Apply)
Course Outline:

Overview of WWW, Web Pages, Web Sites, Web Applications, TCP/IP, TCP/IP Application. Services,
Web Servers, WAMP, LAMP,WAMP Configuration. Introduction to HTTP, HTML & HTMLS5 Tags,
and Dynamic Web Content. CSS and CSS3. Client Side Programming: Programing in JavaScript:
Basics, Expressions and Control Flow. Javascript Functions, Objects, and Arrays, Accessing CSS from
JavaScript. Form Handling, Server Side Programing: Programing in PHP. PHP functions and objects,
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PHP arrays. Introduction MySQL, MySQL Functions, Normalization, Relationships. Accessing
MySQL via PHP. Cookies, Sessions, and Authentication. Introduction to Ajax. Introduction to JQuery.
Browsers and the DOM [W3 Schools Tutorial]. Designing a Social Networking Site

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

1. Leaming PHP, MySQL, JavaScript, and CSS, A Step-by-Step Guide to Creating Dy-namic
Websites By Robin Nixon, O'Reilly Media; 6th Edition

2. WEB TECHNOLOGIES A Computer Science Perspective Kindle Edition by Jeffrey C.
Jackson, Prentice Hall; (September06, 2022).

3. Web Technologies by Uttam Kumar Roy, Oxford University Press, USA (June 13, 201 1).
ISBN-10: 0198066228

4. Web Application Architecture: Principles, protocols and practices by Leon Shklar and

Richard Rosen, Wiley; 2nd Edition (May 5, 2009). ISBN-10: 047051860X

Preliminary Courses for Pre-Medical Students

URCM-5107 Mathematics I

Credit Hours: | Non-Credit Hour
Contact Hours: | 3
Pre-requisites: | None

Course Introciucﬁon:

The goal of Mathematics I is to prepare students for first-year Calculus. Helping students gain
proficiency in their understanding and ability to utilize 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 set each apart, are able to apply the general
function properties to each type of function, andare able to use the special set of algebraic
skills associated with each. Students are also expected to become adept in utilizing and
interpreting the tesults from graphing calculators, as an important investigative tool.

Course Content:

1. Preliminaries

2 Real-number system, complex numbers

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

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

3. Quadratic Equations

6. Solution of quadratic equations, qualitative analysis of roots of a quadratice

7. Equations reducible to quadratic equstions

8. Cube roots of unity, relation between roots and coefficients of quadratic
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9. Sequences and Series

10. Arithmetic progression

11. Geometric progression

12. Harmonic progression

13. Binomial Theorem

14, Introduction to mathematical induction

15. Binomial theorem with rational and irrational indices.

16. Trigonometry, Fundamentals of trigonometry, Trigonometric identities

Reference Materials:

1. Thomas B & Finney, B. (2005). Calculus. Reading: Addison-Wesley

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

3. Stewart, J. (1995). Calculus (3rd ed.).Pacific Grove, California: Brooks/Cole.

4. Swokowski, E. W. (1983). Calculus and analytic geometry. Boston: PWS-Kent Company.

5. Thomas, G. B., & Finney, A. R. (2005). Calculus (11th ed.). Reading: Addison-Wesley.

URCM-5108 Mathematics II

Credit Hours: | Non-Credit Hour
Contact Hours: | 3
Pre-requisites: . | Mathematics I

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 convergence of infinite sequences and infinite series 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 essential concepts of mathematics and how these can be employed for
analyzing real data.

Course Content: -

1.Preliminaries

2.Real-sumber line

3.Functions and their graphs

4. Solusion of equations involving absolute values, inequalicies.
5. Limits and Continuiry

6. Limit of a function

7. Left-hand and right-hand limits

8. Continuiry

9. Continuous functions.

10. Derivatives and their Applications

11. Differentiable functions

12. Differentiation of polynomial

13. Rational and transcendental functions, derivatives.
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14. Integration and Definite Integrals

15. Techniques of evaluating indefinite integrals
16. Integration by substitution, integration by parts
17. Change of variables in Indefinite integrals

Reference Materials;

Recommended Text

1. 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. '

Suggested Readings

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

Mathematics & Supporting Courses

MATH-5101 Multivariable Calculus

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

Course Introduction:

CLO . Bloom

No. Co.urse Learning Outcomes Taxonomy
CLO-1 Develop the skills to have ground knowledge of multivariate C2 (Understand)

calculus and appreciation for further computer science courses.

Course Qutline:

Multivariable Functions and Partial Derivatives; Functions of Several Varabies, Limits and Continuity.
Partial Derivatives, Differentiability, Linearization, and Differentials. The Chain Rule. Partial
Derivatives with Constrained Variables. Directional Derivatives, Gradient Vectors, and Tangent Planes.
Extreme Values and Saddle Points. Lagrange Multipliers. Taylor's Formula. Multiple Integrals: Double
Integrals. Areas, 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. Linearity. First Shifting Theorem (s-Shifting). Transforms of Derivatives and
Integrals. ODEs. Unit Step Function (Heaviside Function). Second Shifting Theorem (t-Shifting). Short
Impulses. Dirac's Delta Function. Partial Fractions. Convolution. Integral Equations. Differentiation and
Integration of Transform. Systems of ODEs. Laplace Transform: General Formulas. Table of Laplace
Transforms. Fourier Analysis: Fourier Series, Arbitrary Period. Even and Odd Function, Half-Rang
Expansions. Forced Oscillations. Approximation by Trigonometric Polynomials. SturmLiouville
Problems. Orthogonal Functions. Orthogonal Series. Generalized Fourier Sedes. Fourier Integral.
Fourier Cosine and Sine Transforms. Fourier Transform. Power Series, Taylor Series: Sequences,
Series, Convergence Tests. Power Series. Functions Given by Power Series. Taylor and Maclaurin
Series. Laurent Series. Residue Integration: Laurent Series. Singularities and Zeros. Infinity. Residue
Integration Method. Residue Integration of Real Integrals.
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Reference Materials (or use any other standard and latest books):

1. Caiculus & Analytic Geometry by Thomas, Wiley; 10th Edition (August 16, 2011),
ISBN-10: 0470458364

2. Advanced Engineering Mathematics by Erwin Kreyszig, Wiley; 10th Edition (August 16,
2011). ISBN-10: 0470458364

3. Multivariable Calculus by James Stewart, Brooks Cole; 7th Edition (Fanuary 1, 201 1).
ISBN-10: 0538497874

4. Multivariable Calculus by James Stewart 6th Edition, 2007, Cengage Learning publishers.

5. Calculus and Analytical Geometry by Swokowski, Olinick and Pence, 6th Edition, 1994,
Thomson Leamning EMEA, Ltd.

6. Elementary Multivariable Calculus by Bernard Kolman William F., Trench, 1971,
Academic Press.

7. Multivariable Calculus by Howard Anton, Albert Herr Sth Edition, 1995, John Wiley

MATH-5102 Linear Algebra

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

Course Introduction:

To provide fundamentals of solution for system of linear equations, operations on system of
equations, matrix properties, solutions and study of their properties.

CLO

No Course Learning Qutcomes L

Taxonomy

Develops students fundamental skills of solving ordinary
CLO-1 differential equanons, and developing differential equations for C2(Understand)
real-world problems

Course Outline:

Algebra of linear transformations and matrices. determinants, rank, systems of equations,
vector spaces, orthogonal transformations, linear dependence, linear Independence and
bases, eigenvalues and eigenvectors, characteristic equations, Inmer product space and
uadratic forms.

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

1. Introduction to Linear Algebra by Gilbert Strang, Wellesley Cambridge Press; latest Edition
2. Elementary Linear Algebra with Applications by Bernard Kolman, David Hill, latest
Edition, Prentice Hall,
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Elective Supporting Courses

BUSB-6101 Introduction to Marketing

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

Course Introduption:

CLO . Bloom

No. Course Learning Outcomes Taxonomy
CLO-1 - -

Course Outline:

Defining 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 use any other standard and latest books):

1. Technical Report Writing, by Pauley and Riordan, Houghton Mifflin Company, 8t Edition.
2. Effective Technical Communication by Ashraf Rizvi, Tata McGraw-Hill.

General Education Courses

URCG-5123  Applications of Information Communication Technologies (ICT)

Credit Hours: | 3 (2-1)
Contact Hours: | 3
Pre-requisites: | None

Course Introduction:

The course introduces students to information and communication technologies and their application in
the workplace. Objectives include basic understanding of computer software, hardware, and associated
technologies. How computers can be used in the workplace, how communications systems can help
boost productivity, and how the Internet technologies can influence the workplace. Students will get
basic understanding of computer software, hardware, and associated technologies. They will also learn
how computers arc used in the workplace, how communications systems can help to boost productivity,
and how the Internet technologies can influence the workplace,
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Bloom

CLO No. | Course Learning Outcomes Taxonomy

CLO-1 Understand basics of computing technology Cl1 (Knowledge)

CLO-2 Do number systems conversions and arithmetic C2 (Understand)

CLO-3 Have knowledge of types of software C2 (Understand)

CLO-4 Have knowledge of computing related technologies C3 (Apply)

Course Outline:

Introduction, Overview of Information Technology.

Hardware: Computer Systems & Components, Storage Devices.

Software: Operating Systems, Programming and Application Software.

Databases and Information Systems Networks.

File Processing Versus Database Management Systems.

Data Communication and Networks.

Physical Transmission Media & Wireless Transmission Media.

Applications of smart phone and usage.

The Internet, Browsers and Search Engines.

10. Websites and their types.

11. Email Collaborative Computing and Social Networking,

12, E-Commerce.

13. IT Security and other issues.

14. Cyber Laws and Ethics of using Social media,

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

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

el S B I e

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 1. O'Leary, McGraw Hill
Higher Education; 26 edition,
2. Computers: Understanding Technology by Fuller, Floyd; Larson, Brian: edition 2018.

URCG-5118 Functional English

Credit Hours: | 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.e. clear, organized and
effective content and to use that understanding and awareness for academic reading and writing.
The objectives of the course are to make the students acquire and master the grammatical academic
writing skills. The course 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
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and statistical or,numerical values, The course will also provide insight to convey the knowledge
and ideas in an objective and persuasive manner. Furthermore, the course will also enhance the
students’ understanding of ethical considerations in writing academic assignments and topics
including citation, plagiarism, formatting and referencing the sources as well as the technical

aspects involved in referencing,

CLO

No Course Learning Outcomes

Bloom
Taxonomy

CLO-1 -

Course Qutline:

Developing Analytical Skills
Transitional devices (word, phrase and expressions)
Development of ideas in writing

Reading Comprehension

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

11. Types of Essays

VRENAG AW~

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

Recommended Texts

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

York: Routiedge.

2. Eastwood, J. (2011). A Basic English grammar. Oxford: Oxford University Press.
3. 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,

4. Swan, M. (2018). Practical English usage (8% ed.). Oxford: Oxford University Press,

Suggested Readings

1. Biber, D., Johansson, S., Leech, G., Conrad, S., Finegan, E., & Quirk, R. (1999). Longman .

grammar of spoken and written English. Harlow Essex: MIT Press.
2. Cresswell, G. (2004). Writing for academic success. London: SAGE.
3. Johnson-Sheehan, R. (2019). Writing today. Don Mills: Pearson.
4

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

Washington: American Psychological Association

5. Thomson, A. J., & Martinet, A. V. (1986). A Practical English Grammar. Oxford: Oxford

University Press

URCG- 5119 Expository Writing

Credit Hours: |3 3-0)
Contact Hours: | 3
Pre-requisites: | Functional English

Course Introduction:
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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 community
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.

e Course Learning Qutcomes —

No. Taxonomy
CLO-1 - -

Course Qutline:

1. Self-Reflection
* Introduction to the basics of the writing process
* Introduction to the steps of essay writing
* Prewriting activities: Brainstorming, listing, clustering and freewriting
* Practicing Outlining of the essay
2. Personalized Learning
*» Leamning Process, Learning Styles, Goal Setting and Learning Plan
3. Oral Presentation
* Structure and Significance, Content Selection and Slide Presentation, Peer Review
4. Critical Reading Skills
* Introducing Authentic Reading (Dawn and non-specialist academic books/texts)
* Reading Strategies and Practice: Skimming, scanning, SQW3R, Annotating, Detailed
reading and note-taking, Standard Test Practice: TOEFL and IELTS, Model Review
Reports and Annotated Bibliographies
5. Community Engagement
¢ Student-led brainstorming on local versus global issues, Identifying research problems
* Drafting research questions, Drafting interview/survey questions for community
research. (in English or L1)
* Engaging students in Critical reading, Presenting interview/ survey information, Field
work,
e Writing Community Engagement Project
6. Letter to the Editor
* Types of letters, Format and purpose of letter to the editor, Steps in writing letter-to-
editor

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

1. Bailey, 8. (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" ed.). Ann Arbor: The University of Michigan Press.

Suggested Readings
1. Cresswell, G. (2004). Writing for academic success. London: SAGE.
2. Johnson-Sheehan, R. (2019). Writing today. Don Mills: Pearson.
3. Silvia, P.,J. (2019). How to write a lot: A practical guide to productive academic writing,
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Washington: American Psychological Association.

URCQ-5101 Discrete Structures

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

Course Introduction:

Introduces 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
understanding and appreciation of the finite nature inherent in most Computer Science problems and
structures through study of combinatorial reasoning, abstract algebra, iterative procedures, predicate
calculus, tree and graph structures. In this course more emphasis shall be given to statistical and
probabilistic formulation with respect to computing aspects,

CLO . Bloom
No. Course Learning Qutcomes Taxonomy

Understand the key concepts of Discrete Structures such as
CLO-1 Sets, Permutations, Relations, Graphs and Trees etc. C2 (understand)

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

Apply discrete structures into other computing problems such
CLO-3 |as formal specification, verification, databases, artificial | C3 (Apply)
intelligence, and cryptography.

Differentiate various discrete structures and their relevance
CLO-4 | within the context of computer science, in the areas of data
structures and algorithms, in particular

C4
(Differentiate)

Course Outline:

Mathematical reasoning, propositional and predicate logic, rules of inference, proof by
induction, proof by contraposition, proof by contradiction, proof by implication, set theory,
relations, equivalence relations and partitions, partial orderings, recurrence relations, functions,
mappings, function composition, inverse functions, recursive functions, Number Theory,
sequences, series, counting, inclusion and exclusion principle, pigeonhole principle,
permutations and combinations. Algorithms, Searching and Sorting Algorithms, elements of
graph theory, planar graphs, graph coloring, Graph Algorithms, euler graph, Hamiltonian path,
rooted trees, traversals.

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

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

2. Discrete Mathematics and Its Applications, 8th edition by Kenneth H. Rosen, 2018
3. Discrete Mathematics with Applications, 5th Edition by Susanna S, Epp, 2019

4. 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 ] . Bloom

No. Course Learning Outcomes Taxonomy
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,
Maxima and Minima of a function for single-variable, Concavity, Integral calculus; Concept
and idea of Integration, Indefinite Integrals, Techniques of integration, Riemann sums and
Definite Integrals, Applications of definite integrals, Improper integral, Applications of
Integration; 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. Calculus by Earl William Swokowski; Michael Olinick; Dennis Pence; Jeffery A. Cole

URCG-5105 Islamic Studies

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

Course Introduction:

Islamic Studies engages 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,
hermeneutics, history, sociology, and anthropology). It offers opportunities to get fully
introductory foundational basis of Islam in fields that include Qur'aanic studies, Hadith and
Seerah of Prophet Muhammad (PBUH), Islamic philosophy, and Islamic law, culture and
theology through the textual study of Quraan 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.

N
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* To 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 enhance understanding of the students regarding Isiamic Civilization

* To improve Students skill to perform prayers and other worships

* To enhance the skill of the students for understanding the issues related to faith and
religious life,

CLO Course Learning Outcomes Bloom
Ne. Taxonomy

CLO-1 To further enhance the knowledge of Islam.

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

To understand the concept of Hagooqulibad in the light of
CLO-3
Quran. )
CLO-4 To know the importance of Islamic concept about other
religions.
Course Outline:
1. Introduction to Qur'aanic Studies e O T i jlas
1) Basic Concepts of Qur'aan i led salssy 1S yaa o 3
2) History of the compilation of Qur'aa e 18 (355 y gans g
3) Uloom-ul-Qur'aan Ol il o e

Al il jaalli s s 286-284-5-1 Sl o il 5 ) pau pouaili g a5 18 2] aie ¢ e 8 G jla) i Aallhaa
B 59 5640-33 32-21 46 Sl 3315 ) p0a 111 il ¢ gia sl 3 ) po0 $63-77 gl Uil 3 g - 18-1
-12 @bl Jail 192 - 190 <l ¢l yee J1 20 - 18 i 8l 214 | G Call 5 g ¢ 153151 @ eyt
53 Culaauadl pa ¢ 20 eyl ail ¢ 14

2. Introduction to Hadith Cyda i jled

1) Legal Status of Hadith P PP GLITION

2) History of the compilation of Hadith G (e y aea g 5 Cadea
3) Classifications of Hadith pludl S Cyaa

~ndtle 1S Cudal e g ga (U3 7 53 2uaa, (e
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-7 Ol (S Slai S 5206 Uil S el ol (sl <l tpaal -5 22l JS 1 g~y S iy e
U&‘J&“JJJ-gLMJ“:‘é“f'uSL"‘“JJIOIJi“:‘Jm‘r]‘d.)‘-““-sc-.":'-.‘t“:u“ius‘mﬁjl.)fs‘st'ﬂ-‘
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3. Sirah of the Prophet (PBUH) 2 ) o
1. Significance of Seerah Studies el g Sy g0 S S ja aalllas

2. Prophetic principles of Character building Elie 558 1S Cuadh 5 pus juand
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4. Islamic Culture & Civilization (e T Dl

1) Basic Concepts of Istamic Civilization parie S Cudes Ol

2) Historical evaluation of Islamic Civilization sl (A U S Gl ol

3) Salient feature of Islamic Civilization Slpeapod JLla LS Culd ekl

4) Islamic Civilization and Contemporary Issues BT EPISY PR P IPPUNL N, W
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Reference Materials (or use any other standard and latest books):

1) Hameed Ullah Muhammad, -Emergence of Islam, IRI, Islamabad

2) Hameed Ullah Muhammad, Muslim Conduct of State

3) Hameed Ullah Muhammad, Introduction to Islam .

4) Ahmad Hasan, -Principles of Islamic Jurisprudence, Islamic Research Institute, International
Islamic University, Islamabad (1993)

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

6) Dr. Muhammad ShahbazManj, Teleecmat-e-Islam

URCG-5126 - ETHICS

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

Course Introduction:

e Course Learning Qutcomes ———
No. Taxonomy

CLO-1

CLO-2

CLO-3

CLO-4

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

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

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
5. Donaldson, D.M. Studies in Muslim Ethics. London: latest edition. 6, Sayeed, S.M.A (Tr.)

Ta’aruf-e-Akhlaqiat. Karachi: BCC&T, University ofKarachi

URCG-5111 Translation of the Holy Quran - [

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

Course Introduction:

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

Bloom

CLO No. | Course Learning Outcomes Taxonomy

CLO-1 To familiarize the students to keys and fundamentals of -




e g
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recitation of the holy Quran,

To develop the skill of the students of recitation the last

CLO-2 . -
revelation.

CLO-3 Students will leamn the basic Arabic grammar in 2 practical i
way.
Te develop an eagerness among the students to explore the

CLO-4 . -
last 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.

* _Todevelop an eagemess among the students to explore the last divine Book,

Course Outline: .
. Yl paaphli o ol pade
| AR e sl
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Memorization:
(man b gaiin) ) g o (5 AT (S o oyt
URCG-5111 Translation of the Holy Quran - IT

Credit Hours: Non-Credi.t
Contact Hours: | -
Pre-requisites: | None

Course Introduction:

In some discipline 3™ semester and in some discipline 4% Semester/ ADP Program 2 Year

e Course Learning Outcomes e

No. Taxonomy
Students will come to know about the real nature, significance

CLO-1 and relevance of the Islamic beliefs in light of the text of the -
Holy Quran.

CLO-2 Students will seek knowledge of translation and transliteration )
of the Holy Book Quran,

CLO-3 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

CLO4 -
the Holy Book.

CLO-5 Students will learn about the polytheism and its )
incompatibility in Islam highlighted by the Holy Quran.

cLos |To highlight the significance of learning through using all i
human faculties provided by the almighty Allah and
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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 Holy -

Quran,

CLO-8 To introduce the students to Quranic Arabic grammar in

practical manner,

Objectives

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 leam literal and idiomatic way of translation of the Holy Book.

Students will lea;-n about the polytheism and its incompatibility in Islam highlighted by the Holy
Quran.

To highlight the significance of leaming 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 Outline:
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JiE sl
Qﬁ)ﬁi‘e._\_:éu;_,].
Sy Cylan e

Grammar:

(Sapasi s BBy 5 ) B 531 31 ol 8 £ i 5

Details of Chapters and verse Numbers:

Y sy man i ge Sl astig

A YOY YV (18 (YA (FF (YAD ¥ ) SYFPY VA7 0F V0 oYV (YYY (FD TVA s\VV)) o il w
STVY OYYP 0YYY cY49:YFY (VAA (YIA YAY SYAF (Vew VAR LVYF (VY +YOP (YAD (\YF (PY
)I\T' P VAY CYYY VAP LAY ( YY. fYVA LYYV (VYY) YYT (YYA
(‘lba AYe A9 YYPe P9: A YT 740 AveAPoTROAVEOYYC YO VYA YP: VY. F VP TP eldll w

Yo Y Ve Yhe YYAC Y9V V¢ Yoo Y10 Po Ve Yoo Yo VPO YFRS 8P 1YA: I\\)

(\‘Ti YT POIYYVL 1A PAC é\’)?h.'ﬂll

(th V9 Ade VYA AP VPP 1434 )o‘_).ql: Jin

(b\"s AFRATREN AT P é)a.ﬂ.ﬂ.“l

(T'bc YA YAS )t..'ll_)t‘-‘ﬂl

(“'t \f:V\),..uiﬂl

, (\ \‘).I_,in ]

(?)J.._}]Il

(bf: Y YA YV P o T‘i)_)}.'\ll n

(r'f‘)-ha.al

(A\'i \'-)du.ﬂl

(M= s

(f)é)\.h.“l

(A)E_-Jll

)\“\’ﬂ‘\")) ‘a._l.ll‘_)e‘l

(TT’L \'f)c.l_)uY|l

(\o)dﬁa\’ll

(YV)rsiasall =

(fl\:"és A)L:.IJ..JS.'I.‘.“I

(T")da.'l.“ L]

(f:\d; \f)o\.aﬂ'

)\“’l TAD s\'b)) il jaYie

(V)al_yuﬂ‘l

(\‘ﬁ\'f’)(ag_).-l

(Y M ))bladie




[ &1

4

Page 43 of 48

URCG-5128 Pakistan Studies
. PAKISTAN STUDIES
UGE BOLICY V1.1 ; GENERAL EDUCATION, COURSE
Credits: 02
Pre-Reguisite: Nil
Offeriigh « Uﬂgféfgmt{ﬁatébcg_rcgq
Placementr F=8 Senwegtery
Typer General Educarion
Fields: Al

| examines the so Q=00 - ali ical mansfornttons in Pakisian over time dnciuding

.’ 1. Intzodisgtion fo. Bakistan;
Tigee. ® Gpug&pﬁi“cal-i'ocmicm.and;aigniﬁpar_:_cg

e ,—;;-:T-:i,_f“‘i._!,] Itieal History-of Paklstan;

- This course is. ddsigneid (o Dovide sindents witla com prche_nsive--nxgiﬁt:iﬁ on.of Pakisfan's
jti“enﬁ%»s‘g:_igai_ng_ Bedgraphical; Littorieal, anfeultaral dimensions. 1t Ives into-the diverss:
landseages, dncicnt-civilizations, nd rich culfural hbiifign-that dufine Pakistan, Moreover, it

C o roarens and militiry fntarventions. The aim. of this course is. ta ingulcaie in
stidenty s rmanced Uiderstanding:of Pakistan's Fastypresent; and potential furure trajeetories,
ling thi i dynamics shaping the-natiofi's developnent.

COMES

By the and of fhis coirse, shuderits will e ablé tox,

1, Have enbanced knowledge: of the geographical, historical, and politicat aspects of
Pakistan. o Bt

2. Understand thé society'and culture of Pakistan. -

3. Understand _and.gxp'!a_ir‘ptﬁa‘sadqsc_conqmﬁ:c{qycfnpmepts:inP'akist&_u_:.

4. Explore contemporary issues-and challenges. faced by-Pakistan and thefr implictions: |
for the. futiife, h '

SRS

PES Historicaf background: Ancient eiviljzations it the region.
2 _Factorgleading Vo the credfion of*Pakistan.

& Formativephase, )
w Military Interventions-and demacratic-tmnsitions,
3." Geography of Pakistan;

T PHXSTdBfépHy:rf{wountgfnﬁ plains;plateaus; deserts, Valleys and coastal areas,
s ¥ Riter systems: Indus Riverand.ifs fributacies,
. A Climatic reglons of Pakistan,

B v Society and Cuillirs of Pakistan:
e Sacia-cuitural diversity;

© W Languagesand literature of Pakistan,

5, E_cdnomicDeVefopmcnfnf'Piklsi’an:

- Agriculire and industriat sectors of Pakistan,
* Eeondmic challenges of Pakistar,

W
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6. Contemparary Tssues:
s Foreigr relations: of Pakistan. ) _
L _‘-S‘pﬁ::uritj}éﬁalléqgcsrmr:oris,u_l_;_‘exgmm'_isn;,-aﬁt_l:regi‘dnar cofiflicts,
* Envirgnmeatal problems and systainible devélopment (SDGS).
¢ Medinanid spotal chapge.

Ly,

SUGGESTED [N

=Dl W Y 0 e g i 1 Bt 3t k.,
SLRUCTIONAL / READING MATERIALS

L. “Jiniali.of Pikgseam by Stanley Wolpert

2. "TheSele Spokesman: Jiinalr, it Muslipy Leagué, and the Demand for Pakistan" by
Ayesha Jalg]

3. "The striggle fin- Pakistan® by Tshting Husain Qurashj

4. "PaKistan, ihe'.Foﬁnative.les&, 1857-1948" by Khalid B. Sayeed

5. "Pakistan-Studies: A Bagk of Readings" by Sikandar Hayat

6. "Constitutional and Political History. of Pakistan' by Hamid Khan

7. "Trek to-Pakistin® By -Ahmiad Saced and K, Mansur Sarwar

8. "Pakistan: A Modem: History* by Tan Talbot

9. "Politics in Pakistin: The Nafurs and Ditection: of Change* by Khalid'B. Sayeed

10. ':ihjggi&ﬁlkceg’gﬁ;phy.Qfxakfstan"“ay Umar -I‘af;nﬁgi'x: _ y

1t jﬁgggapﬁ"'gﬁfﬁgﬁfstamﬁg’ = Enviroptherit, People -and Economy" by Fazle Kedrim Khan

12, “Pdkistan's F;:__‘e_i gn Policy: An ﬁiftg‘tim!lAmp}xsﬁs” by 8..M. Burke

13, "Sepe 'smii:Easﬁﬁgkfs_fagé"-bxiRiﬂ&q Ullah Kokab

4. "Beigg. Pakistani: Soc iéty, Culturéand this Arts"by Raza Rumi

Abdul Jabbar Khan .
16. "Lasgtiage and Palitios i Pakisfan'* by Tarig Rahman
17. "Soridlogy® by Hortoriand Hunt: A _
18, “Pakistan it the Twengich Gentury: A Political History" by Lawrence Ziring

19, "EconbmicDe; elopment 6F Pakistan® by Ishrat Husain

I5. "Pakistan's Cuil tura] Heritage: Sacio-Economic aid ‘I%ch_np.logi_catﬁs,pects" edited’ by :

20; “Issuesdn PaKistan's Ecoromiy'” by 8. Zaidi

pF ]




Restructuring of Semester III and Semester IV for Fall 202
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Admissions offered in Affiliated Colleges

4 and Spring 2025

Semester ITT
St Code Pre-requisite Course Title Domain CH (Theory-Lab)
1 CMPC-5205 | CMPC-5202 | Data Structures Core 4(3-3)
2 CMPC-5207 Artificial Intelligence Core 3(2-3)
3 | csDE-s204 Advance Programming Lab 15312?&2 3(0-9)
4 | CSDE-5202 Web Technologies ED[‘;‘;‘tfé’; 3(2-3)
5 CMPC. .5209 CMPC-5204 ﬁ:;r;&itg ch)gg;:ehon & Core 3(2-3)
6 CMPC-5101 Software Engineering Core 3(3-0)
7 | URCG-5128 Pakistan Studies GER 2(2-0)
Total Credit Hours 21 (14-21)
Semester IV
S# Code Pre-requisite Course Title Domain CH (Theory-Lab)
1 | CMPC-5206 Information Security Core 3(2-3)
9 CSDE-6202 Mobile Application Dom?in 3(3-0)
Development-I Elective
3 DSDE-5102 | CMPC-5203 Database Administration and Domgin 3(2-3)
Management Elective
4 URCG-5105 Islamic Studies/ Ethics GER 2(2-0)
URCG-:SIZG Ethics*
5 CSDC-5101 Theory of Automata Domain 3(3-0)
Core
6 | MATH-5101 | URCQ-5102 Multivariable Calculus MATH 3390
7 | URCG-5111 Translation of Holy Quran-II GER 0 (1-0)
8 | CMPC-5204 Digital Logic and Design Core 3(2-3)
Total Credit Hours 20 (18-09)




