Course Contents of Computing Core

Course Name: Programming Fundamentals
Credit Hours: 4 (3-3)

Contact Hours: 3-3

Pre-requisites: None

Course Introduction:

This course provides fundamental concepts of programming to freshmen. The courses is pre-
requisite 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 umversity to choose any language for the
practical/Lab purpose but that must be latest and market oriented.

CLO No. Course Learning Outcomes Bloom Taxonomy

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

CLO-2  Apply basic programing concepls C3 (Apply)

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

Course Outline:

Introduction 1o 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, companson and logical operators, conditional
statements and execution flow for conditional statements, repetitive statements and
execution flow for repetitive statements, lists and their memory organization, multi-
dimensional 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 'O operations.

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

Starting out with Programming Logic & Degins, 4™ Edition, Tony Gaddis,

The C Programming Language, 2™ Edition by Brian W. Kernighan, Dennis M. Ritchie
Object Oriented Programming in C++ by Robert Lafore

C How to Program, 7" Edition by Paul Deitel & Harvey Deitel

Problem Solving and Program Design in C++, 7" Edition by Jeri R. Hanly & Elliot B.
Koffman
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Course Contents of General Education Courses

Course Name: Functional English
Credit Hours: 3 (3-0)

Contact Hours: 3-0

Pre-requisites: None

Course Introduction:

This is first course in English to the Bachelor of Science students and covers all the
fundamental concept of English composition and comprehension. The course is
designed in such a way that students can use this knowledge to further enhance their
language skills in English. The course aims at enhancing students’ skill and
competence in communicating their ideas in writing and speaking in English
language. It will primarily focus on four areas of language to help the students
achieve proficiency in language use, develop skills in listening comprehension,
improve reading efficiency, use the conventions of standard written English with
skill and assertion, build-up vocabulary, and clearly and accurately reproduce

specific data. It will illustrate the force and effectiveness of simple and direct
English.

CLO No. Course Learning Outcomes Bloom Taxonomy

Course Outline:

Paragraph and Essay Writing, Descriptive Essays; Sentence Errors, Persuasive Writing; How
to give presentations, Sentence Errors; Oral Presentations, Comparison and Contrast Essays,
Dialogue Writing, Short Story Writing, Review Writing, Narrative Essays, Letter Writing

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

1. College Writing Skills with Readings, by John Langan, McGraw-Hill, 5th Edition.
2. A Textbook of English Prose and Structure by Arif Khattak, et al, GIKI Institute,
2000




Course Contents of Mathematics & Supporting Courses

Course Name: Caleulus and Analytic Geometry
Credit Hours: 3(3-0y

Contact Hours: 3-0

Pre-requisites: None

Course Introduction;

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

CLO No. Course Learning Outcomes Bloom Taxonomy

Course Outline:

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, Technigues 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-vanable, Concavity, Integral
calculus; Concept and idea of Integration, Indefinite Integrals, Techniques of integration,
Riemann sums and Definite Integrals, Apphcations 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)

Calculus and Analytic Geometry by Kenneth W. Thomas.
Calculus by Stewart, James.
Calculus by Earl William Swokowski; Michael Olinick; Dennis Pence; Jeflery A. Cole
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Course Name: Islamic Studies

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

Course Introduction:

To provide Basic information about Islamic Studies. To enhance understanding of the
students regarding Islamic Civilization. History of Islam, understanding of the worship and
its uselulness. The basic concept of Quran Pak: wisdom, patience, loyalty. The comparative
analysis of Islam with other religions. The Concept and Value of Hagoog ul Ibad (Bandon
Kay Hagooq) in Islam. What is The rights of people in Islamic Point of View. Islamic point
of view about other religions.

CLO No. Course Learning Qutcomes Bloom Taxonomy
I e To further enhance the knowledge of Islam.
2 ¢ To understand the basic concept of Islam and Quran
Pak.

3 e To understand the concept of Hagooq ul ibad in the
light of Quran,

4 ¢ To know the importance of Islamic concept about
other religions. .
Course Outline:

Basic Themes of Quran, Introduction to Sciences of Hadith, Introduction to Islamic
Jurisprudence, Primary & Secondary Sources of Islamic Law, Makken & Madnian life of
the Prophet, Islamic Economic System, Political theories, Social System of Islam.,
Definition of Akhlag.The Most Important Characters mentioned in the Holy Qur’an and
Sunnah, SIDQ (Truthfulness)Generosity Tawakkaul(trust on Allah)Patience Tagqua (piety),
Hagooq ul ibad in the light of Quran & Hadith - the important characteristic of Islamic
Society.

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

1. Introduction to Islam by Dr Hamidullah, Papular Librury Publishers Lahore

2. Principles of Islamic Junisprudence by Ahmad Hassan, Islamic Research Instutute, HIUI

3. Muslim Jurisprudence and the Quranic Law of Crimes, By Mir Waliullah, Islamic Books
Services




Course Name: Discrete Structure

Credit Hours: 3 (3-0)
Contact Hours: 3-0
Pre-requisites: None
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 hinite 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 No. Course Learning Outcomes Bloom Taxonomy

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

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

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

CLO-4 Differentiate various discrete structures and their C4 (Differentiate)
relevance within the context of computer science, in the
areas of data structures and algorithms, in particular

Course Outline:

Mathematical reasoning, propositional and predicate logic, rules of inference, prool by
induction, proofl by contraposition, prool by contradiction, proof by implication, set theory,
relations, equivalence relations and partitions, partial orderings, recurrence relations,
functions, mappings, function composition, inverse functions, recursive [unctions, 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.

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

Discrete Mathematics and Its Applications, 7" edition by Kenneth H. Rosen

Discrete Mathematics with Applications, 4" Edition by Susanna S. Epp

Discrete Mathematics, 7" edition by Richard Johnson Baugh

Discrete Mathematical Structures, 4" edition by Kolman, Busby & Ross

Discrete and Combinatorial Mathematics: An Applied Introduction by Ralph P. Grimaldi
Logic and Discrete Mathematics: A Computer Science Perspective by Winifred
Grassman
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Course Name: Introduction to Information and Communication Technologies

Credit Hours: 3(2-3)
Contact Hours: 2-3
Pre-requisites: None
Course Introduction:

This is an introductory course in Computer Science designed for beginners. Apart from
leading the participants through a whirlwind history of computing, the course also develops
a feel for web programming through a series of lectures that help the students develop their
own web page. Main objective of the course is to build an appreciation for the fundamental
concepts in computing and to become familiar with popular PC productivity software.

CLO No. Course Learning Outcomes Bloom Taxonomy
CLO-I Understand basics of computing technology Cl (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:

Brief history of Computer, Four Stages ol History, Computer Elements, Processor, Memory,
Hardware, Software, Application Software its uses and Limitations, System Software its
Importance and its Types, Types of Computer (Super, Mainframe, Mim and Micro
Computer), Introduction to CBIS (Computer Based Information System), Methods of Input
and Processing, Class2, Organizing Computer Facility, Centralized Computing Facility,
Distributed Computing Facility, Decentralized Computing Facility, Input Devices.
Keyboard and its Types, Terminal (Dump, Smart, Intelligent), Dedicated Data Entry, SDA
(Source Data Automation), Pointing Devices, Voice Input, Output Devices. Soft- Hard
Copies, Monitors and its Types, Printers and its Types, Plotters, Computer Virus and its
Forms, Storage Units, Pnmary and Secondary Memones, RAM and its Types, Cache, Hard
Disks, Working of Hard Disk, Diskettes, RAID, Optical Disk Storages (DVD, CD ROM),
Magnetic Types, Backup System, Data Communications, Data Communication Model, Data
Transmission, Digital and Analog Transmission, Modems, Asynchronous and Synchronous
Transmission, Simplex. Half Duplex, Full Duplex Transmission, Communications, Medias
(Cables, Wireless), Protocols, Network Topologies (Star, Bus, Ring), LAN, LAN, Internet,
A Brief History, Birthplace of ARPA Net, Web Link, Browser, Internet Services provider
and Online Services Providers, Function and Features of Browser, Search Engines, Some
Common Services available on Internet.
Reference Materials:
I. Charles S. Parker. Understanding Computers: Today and Tomorrow, Course
Technology, 25 Thomson Place, Boston, Massachusetts 02210, USA
2. Livesley, Robert Kenneth. An introduction to automatic digital computers. Cambnidge
University Press, 2017.
3. Zawacki-Richter, Olaf, and Colin Latchem. "Exploring four decades of research in
Computers & Education.” Computers & Education 122 (2018): 136-152.
4. Sinha, Pradeep K., and Priti Sinha. Computer fundamentals. BPB publications, 2010,
Goel, Anita. Computer fundamentals. Pearson Education India, 2010,
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