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Foreword

Aileen Chris, a young faculty member of our reputed institution, has offered to pen
down her experiences of her profession through this book. Her experience in handling the
subject “C” has empowered her to accomplish this script. “Computing Techniques in C”
is her first publication in which she has covered all the vital areas in the field of
programming in C for the learning individuals to excel in their education and career. The
techniques of programming in C have been presented in a lucid way by delving deep into
each concept. Her work goes threadbare into the ramnifying details of syllabi of various
universities so as to serve the needs of all categories of students. She has articulated with
syntaxes and illustrations for the beginners to effortlessly comprehend the ideas.

I recommend the emerging C learners who desire to succeed in the curriculum to
have a glimpse at “Computing Techniques in C”.

I wish her all success in her career.





Preface

‘C’ invaded into the ocean of Programming Language to make a history. It is the best
portable programming language. The scope of the book “CTC – Computing Techniques in
C” is to bestow an introduction on the subject of the computer and about the programming
concepts in ‘C’ language. It remarkably narrates the essentials of the computer and
elaborates the programming skills for the blooming engineers of varied streams to
accomplish their goal of becoming an expert in the 'C' language. The programming language
‘C’ entered the history as a successor of B inheriting most of its features.

This book is written for the self-learners as well as the program developers in C to test
their programming skills. It is a useful guide for the instructors of C with descriptive
programming examples. The life cycle of a C program which includes the problem statement,
design, code, debug, documentation and revision are emphasized in this book. CTC is a
masterpiece with all the programming skills noticeably elucidated.

The book CTC is organized as follows: In Unit I, the book CTC enables the learners to
gain the fundamental knowledge of computer and the problem solving methods. A baby
learns to crawl before walking. In Unit II, CTC teaches how to crawl through the
programming skills by learning all the basic concepts of C Programming. The arrays and
functions are clearly elucidated in the Unit III. The last before unit comprises the topics of
structures and unions which is the key feature in C. The book ends with the major title of C,
i.e., the concept of Pointers.

I thank the people who were instrumental in the writing of the book.

Author
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Unit – I

Overview of Computer
Computer is the Alpha for the programming area. Without which programming is impossible. Take initiatives to

learn what is computer, its components and the generations of it. It is necessary to know about the organization of
memory and the concept of hardware and software. The elementary usage in the computer is to work with the MS
office tools and to know what a network, OS and internet is. The methods of problem solving are also essential to
develop a simple program in C. Peep into this unit for your information.

CONTENTS
Computer and its Components

Memory Organization

Input and Output Devices

Operating System

MS office

Computer Network

Internet

Programming Paradigm

Problem Solving

Development of a Simple Program
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UNIT I

OVERVIEW OF COMPUTER

1.1 WHAT IS COMPUTER?

A computer is an electronic device which is designed to accept information (digitalized data) and
manipulate it to produce some result (information or signals) based on a program or set of instructions
on how the data is to be processed. They can process data, pictures, sound and graphics.

Data: It is defined as raw, unorganized facts or instructions that need to be processed. It is
something useless until it is organized.

Information: It is defined as the processed, organized or structured data which makes sense and
it is useful to the programmers.

Characteristics of a Computer
(a) Speed
(b) Accuracy
(c) Diligence
(d) Versatility
(e) Storage capacity

1.2 COMPUTER COMPONENTS

The components are the different parts of a computer. There are three major components of a
computer. They are:

 Input Unit
 Output Unit
 Central Processing Unit
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Memory Unit

Control Unit

OutputInput
Arithmetic and

Logical Unit

CPU

Fig. 1.1: Components of a Computer

Input Unit
The input unit of a computer system is operated to give the data and instructions into the

computer in order to solve any problem. These data and instructions are termed as input and the
devices used for feeding the input are called as input devices. The input unit consists of one or more
input devices and keyboard is the commonly used input device. The other input devices are mouse,
magnetic tape, scanner, joystick, trackball etc.

Output Unit
The output unit of a computer system delivers the processed information or the results to the

users. The devices which are used for the purpose of providing information to the users are termed as
output devices. The output may be in the form of either audio or video or text or pictures or any other
format. The most commonly used output devices are monitors, printers, projectors, speakers,
headphones, Visual Display Unit (VDU), etc.

Central Processing Unit
It is the unit in which the operations are controlled and executed and it is termed as the brain of

the computer. It performs all types of data processing operations. The control unit, ALU (Arithmetic
Logic Unit) and the memory unit together forms the Central Processing Unit. They form the major
components of the CPU. It performs the following operations:

1. It controls all the units of the computer
2. It performs all the calculations and takes all the decisions
3. It stores all the data and the information

(a) Arithmetic Logic Unit
It is the fundamental building block of central processing unit of the computer. All types of

calculations are performed in the Arithmetic Logic Unit of the computer. It can execute arithmetic
operations like addition, subtraction, multiplication and division. It also performs logical and relational
operations.
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(b) Control Unit
It takes control over all the units in the computer. The control unit instructs the input unit to store

the data after receiving it from the user. The flow of data and instructions from and to the memory unit
and ALU is controlled here.

The control unit is generally referred as the central nervous system of the computer that controls
and synchronizes the working.

(c) Memory Unit
The memory unit of the computer stores the data and instructions before and after processing. It

stores the intermediate results of processing and also the final results before they are released to the
output devices. All the information (both the inputs and outputs) are transmitted through the main
memory. Its size affects the speed, power, and capability of the system. There are different types of
storage devices and they are categorized into two divisions. They are:

 Primary Storage
 Secondary Storage

1.3 GENERATION OF COMPUTERS

The development or the state of improvement of all the electronic computers can be classified
into five generations depending upon the technologies used:

1. Vacuum tubes
2. Transistors
3. Integrated Circuits
4. Microprocessors
5. Artificial Intelligence

First Generation – Vacuum Tubes (1940-1956)
The first generation of computers was based on Vacuum Tubes. They were enormous and

occupied the entire room. The examples of first generation computers are UNIVAC (Universal
Automatic Computer) and ENIAC (Electronic Numerical Integrator and Computer). UNIVAC was the
first commercial computer delivered to a business client, the U.S. Census Bureau in 1951. ENIAC is
the first electronic general-purpose computer which was built in 1946. It occupied an area of 1800
square feet, weighted around 30 tons and consumed 150 kW of power. It was developed by the U.S.
Army to compute World War II ballistic firing tables.

Advantages
 Vacuum Tubes were the only electronic component available in those days.
 They could calculate data in milliseconds.
 They paved way for the development of electronic digital computers.
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Disadvantages
 Enormous size
 Not reliable and Non-portable
 Slow in speed
 Maintenance required often
 Consumes large amount of energy, Air conditioning required
 Limited programming capabilities and limited in commercial use
 Used machine language only and Punch cards for getting input
 Non versatile and faulty
 Less data storage

Second Generation – Transistors (1956-1963)
The second generation computers used Transistors. It was invented in 1947 by the scientists

(John Barden, William Brattain and William Shockley) of Bell Laboratories. It is a semiconductor
device which is used to amplify or switch electronic signals and electrical power. It is composed of
semiconductor material usually with at least three terminals for connection to an external circuit. The
size of the computers was decreased by the invention of transistors.

These transistors have become the key ingredient of all digital circuits, including computers.
Today’s latest microprocessor contains tens of millions of microscopic transistors. The examples of
second generation computers are IBM 7094 series, IBM 1400 series and CDC 164.

Advantages
 Smaller in size
 Reliable and better portability
 Used less amount of energy and were not heated
 Commercial use
 Better Speed and calculates data in milliseconds
 Used faster peripherals like tape drives, magnetic disks, printer etc.
 Used Assembly languages
 Better accuracy.

Disadvantages
 Constant maintenance required
 Cooling system required
 Costly and not versatile
 Punch cards were used in getting input.
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Third Generation – Integrated Circuits (1964-1971)
The third generation computers used Integrated Circuits (IC) which was the hallmark of the

third generation computers. Jack Kilby in the year 1958 developed the concept of Integrated
Circuit which marks the important invention in the computer field. The size of an IC is about ¼
square inch. A single IC chip may contain thousands of transistors. Transistors were placed on
silicon chips called semiconductors which increased the efficiency and speed of the computers.
The examples of third generation computers are IBM 370, IBM System/360, UNIVAC 1108 and
UNIVAC AC 9000 etc.

Advantages
 Smaller in size, faster
 More reliable and less expensive
 Used less energy
 Used for high level languages
 Good storage
 Better accuracy and versatile to some extent
 Used mouse and keyboard for getting the input

Disadvantages
 Air conditioning was required
 High technology was required for the manufacturing of IC chips

Fourth Generation – Microprocessors (1971-Present)
The fourth generation computers started with the invention of microprocessor. It contained

thousands of ICs rebuilt onto a single silicon chip. Ted Hoff produced the first microprocessor in 1971
for Intel which was later called as Intel 4004.

The LSI (Large Scale Integration) circuit and VLSI (Very Large Scale Integration) circuits were
designed which reduced the size of the computer. The size of the modern microprocessor is usually
one square inch which contains millions of electronic circuits. The examples of fourth generation
computers are Apple Macintosh and IBM PC. The three basic characteristics of a microprocessor are
Instruction Set, Bandwidth and Clock Speed.

Advantages
 More powerful and reliable
 Smaller in size
 Less power consumption
 Air conditioning not required
 Low maintenance cost
 Cheaper
 High level languages are used.
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Disadvantages
 Latest technology required for manufacturing.

Fifth Generation – Artificial Intelligence (Present and Beyond)
The fifth generation computers are based on the technique of Artificial Intelligence (AI) and are

still in development. The term was coined in 1956 by John McCarthy at the Massachusetts Institute of
Technology. AI is the branch of computer science concerned with making computers that behave like
humans. Computers can understand spoken words and imitate human reasoning and can respond to its
surrounding using different types of sensors.

Scientists are trying to create a computer with real IQ with the help of advance programming and
technologies added to it, they are working to increase the processing power of computers.

Artificial Intelligence includes
 Natural Language
 Neural Networks
 Games Playing
 Expert Systems
 Robotics

There are several programming languages that are known as AI languages because they are used
almost exclusively for AI applications. The two most common AI languages are LISP (List processing)
and Prolog (Programming in logic).

1.4 MEMORY

1.4.1 Organization
Memory organization in the computer is the collection of storage units or devices together.

Memory is an essential component in the digital computers. In the memory unit all the information are
stored as 0’s and 1’s (Binary form). The memory is organized in different ways with respect to the
way they are connected to the cache.

A memory is a storage space in the computer and it is like a human brain which is used to store
data and information. The memory is divided into large number of small parts. Each part is called a
cell.

1.4.2 Memory Hierarchy
The computer storage is classified into its hierarchy based on the size, execution time and

maintenance. They range from slow and cheap auxiliary memory to fast and expensive cache memory.
The proportion of this classification of memory can be visualized in the form of pyramid which is
commonly referred to as memory hierarchy.
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Slow, cheap

Cache

Random Access
Memory (RAM)

Hard Disk Drives

Small size,
small capacity

Medium size,
medium capacity

Large size,
large capacity

Very fast, expensive

Fast, affordable

Fig. 1.2: Hierarchy of Memory

1. Auxiliary Memory – Hard Disk Drives
It is the memory which is not directly accessible to the CPU and it is accessed only through the

input and output Channels. These devices provide the backup storage and hence, they are called as the
Auxiliary memory. The access time of auxiliary memory is usually 1000 times that of the main
memory and therefore it is placed at the bottom of the hierarchy.

Example:

DVD, CD-ROM, Magnetic tapes Magnetic disks, magnetic drums, magnetic bubble memory,
optical disks etc.

2. Main Memory
The main memory is composed of RAM and ROM.

(a) RAM-Read Only Memory
It is the memory unit that directly communicates within the CPU, Auxiliary memory and cache

memory and it is termed as the main memory or the central storage unit of the computer. Hence it is
placed in the central position.

The size of the memory is large and it is used to store the data and information during the
computer operations. The storage is faster when compared to the auxiliary memory.

Types of RAM
 Dynamic RAM (DRAM): It is made of capacitors and transistors, and it should be

refreshed every 10-100 ms. It is slower and cheaper than SRAM.
 Static RAM (SRAM): It consists of a six transistor circuit in each cell and retains data,

until the power is off.
 Non-Volatile RAM (NVRAM): It retains its data and information, even when the power is

off.
Example: Flash memory.
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(b) ROM-Read Only Memory
It is the non-volatile memory. It is a permanent storage for information and it stores the bootstrap

loader program, to load and start the operating system when the computer is turned on. The commonly
used ROMs are:

 PROM (Programmable ROM)
 EPROM (Erasable PROM)
 EEPROM (Electrically Erasable PROM)

3. Cache Memory
It is the fastest memory and smaller in size. It is the most expensive memory. The data and

information that are used frequently by the CPU are stored in the cache memory, so that it can be
accessed in less execution time. Whenever the CPU access memory during its execution, it first checks
the cache memory. If the data is not found in cache memory then the CPU moves onto the main
memory. It also transfers block of recent data into the cache and keeps on deleting the old data in
cache in order to accommodate the new one. Approximate access time ratio between cache memory
and main memory is about 1 to 7-10.

Hit Ratio
The performance of cache memory is measured in terms of a quantity called hit ratio. When the

CPU refers to memory and finds the word in cache it is called as a hit. If the word is not found in
cache, it is in main memory then it counts as a miss. The ratio of the number of hits to the total CPU
references to memory is called hit ratio.

Associative Memory (CAM)
It is also called as Content Addressable Memory (CAM). It is a memory chip in which each

bit position can be compared. These memory chips have less storage capacity than the regular
memory chips.

1.4.3 Memory Access Methods
Each memory type is a collection of numerous memory locations. To access any data from the

memory, it must be located first and then the data is read from the memory location. Certain methods
are followed to access the information from the memory locations. They are:

(a) Random Access: The main memory is a random access memory, in which each memory
location has a unique address. This unique address is used to fetch the information from any
memory location.

(b) Sequential Access: In this type of access, the data is accessed in a sequenced order.
(c) Direct Access: The information is stored in tracks and they are directly accessed with each

track having a separate read/write head.
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1.4.4 Memory: Types
In general, the memory is classified into two types:

(a) Volatile Memory: Loses all its data when the power is Off.
(b) Non-Volatile Memory: Does not lose its data even when the power is off. It is a permanent

storage.
Based on the storage space, maintenance and cost the memory is classified into the following

types:

 Dynamic RAM
 Static RAM
 EEPROM
 Magnetic Disk
 Optical Disks
 Tape

Dynamic RAM
Dynamic Random Access Memory is a volatile memory. DRAM is inexpensive and slow in

speed when compared to static RAM. DRAM cells are constructed from a transistor and a capacitor
and they must be refreshed very frequently and hence they are termed as “dynamic RAM”.

Static RAM
Static Random Access Memory is a volatile memory which is constructed from flip-flops (true

latches) and therefore they are composed of more circuits per bit when compared to dynamic RAM.
Hence static RAM is more expensive and less dense (fewer bits per volume). It is capable of achieving
lower access times than dynamic RAM and hence they are used in applications where the speed is
important.

Static RAM is popular in embedded devices which do not require much computing power and
hence it is capable of running on less power than the dynamic RAM.

EEPROM
EEPROM (Electronically Erasable Programmable Read Only Memory) is a non-volatile

electronic memory which is used for storing relatively small amounts of data when the power is off. It
is more expensive per bit than the magnetic disk, but usually less sensitive to physical factors like
vibration and temperature.

The major disadvantage is the limited number of write cycles which makes the memory
impractical for high traffic disk storage where the files are updated very frequently.

Example:

Flash Memory – used for solid-state drives such as USB thumb drives and also internal solid
state drives.
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Magnetic Disk
Magnetic disks are a non-volatile storage medium which is used for long-term storage of

frequently used data. Magnetic disks store data by polarizing a tiny area on a magnetic media, usually
an iron oxide coating on an aluminum platter. Usually they have essentially unlimited write cycles and
they suffer mechanical failures from worn out bearings or simply become obsolete due to speed or
capacity issues long before the media surface loses the ability to store data.

Recent advances in magnetic disk technology have made it possible to polarize the media
perpendicular to the surface rather than across it. This leads to the recent jump in hard disk
capacities. All the magnetic disks should be erased and rewritten every few years in order to avoid
the read errors.

Optical Disks
Optical disks are a non-volatile storage medium used mainly for archival and they use a light-

sensitive surface coating which can be altered by a laser. The coating is typically embedded
between two layers of clear plastic which prevents damage to the actual data in the event the disk
is scratched.

Like EEPROM, optical disks also have a limited number of write cycles. Many can only be
written once, while others can be written a few hundred or a few thousand times. Optical disks also
cannot be accessed as randomly as magnetic disks. They are capable of extremely high density without
the need for close proximity of the read/write heads and they are not as fast as magnetic disks.

Tape
Magnetic tape has a greater storage capacity and uses the same magnetic media as magnetic disk.

Tapes are serial access and they are mainly used for backup. They are not a good storage media for
archives because they do not have the shelf life of optical media. The data stored on the tapes become
unreadable after few years.

1.5 INPUT AND OUTPUT DEVICES

The devices which are used to receive the data and the information in the computer are termed as
“Input Devices”. They read the data from the user and convert them to the machine readable language.
The devices which produce the processed information or the results to the user are termed as “Output
Devices”. The output can be in any form either audio or video or text or pictures.

1.5.1 Input Devices
The following are the input devices:

1. Keyboard
2. Mouse
3. Joy Stick
4. Light pen
5. Track Ball
6. Scanner
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7. Microphone
8. Magnetic Ink Card Reader (MICR)
9. Optical Character Reader (OCR)

10. Bar Code Reader
11. Optical Mark Reader (OMR)

Fig. 1.3: Input Devices

Keyboard
It is the most commonly used input device. It consists of alphabets, numbers and other function

keys for performing various operations. The input is fed into the computer using the keyboard. The
data and the information are stored in the memory unit of the computer. Keyboard is connected to the
computer using a cable. It is like a traditional typewriter with either 84 or 101 or 102 keys. The
keyboard comprises of the following type of keys:

(a) Typing Keys: Alphabet keys (A-Z), Digit keys (0-9), Special operator keys.
(b) Numeric Keypad: Digit keys (0-9), Arithmetic operation keys.
(c) Function Keys: 12 Function keys (F1-F12) – Unique keys serves for some specific purpose.
(d) Control keys: Four directional arrow keys, Home, End, Insert, Delete, Page Up, Page Down,

Control (Ctrl), Alternate (Alt), Escape (Esc).
(e) Special Purpose Keys: Enter, Shift, Caps Lock, Num Lock, Space bar, Tab, and Print

Screen.

Mouse
The mouse is the most popular pointing device which is the very famous cursor control device. It

is rolled over the mouse pad having a small palm size box with a ball beneath it, which rotates when
the mouse is moved.

It senses the movement of the mouse and sends corresponding signals to the CPU when the
mouse button is pressed. The mouse consists of two buttons (left and right) and a wheel in between
them.
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Advantages
 Easy to use
 Maintenance is cheap
 The cursor movement is faster than the arrow keys of the keyboard.

Joy Stick
It is also a pointing device similar to that of a mouse. It is used to move the cursor position on the

monitor screen. It consists of a stick having a spherical ball moving in a socket at its lower and upper
ends. The joystick can be moved in all four directions. It is used in CAD and in playing games.

Light Pen
It is an input pointing device which is similar to a pen and it is used in drawing lines or figures on

the computer screen. It consists of a photocell and an optical system which is placed in a small tube.
The photocell sensing element which is found inside the light pen detects the screen location and sends
the corresponding signal to the CPU when the light pen is scrolled over the monitor.

Track Ball
It is another input device used instead of a mouse. It is most commonly used in notebook

or laptop computer. It consists of a ball which is half inserted and the pointer is moved by using
the fingers on the ball in various directions. It requires less space since the device remains
stationary.

Scanner
It is also an input device which is similar that of a photocopy machine (Xerox). It converts the

printed or written information of any type including photographs into digital pulses which can be
manipulated by the computer.

Microphone
It is also an input device which receives input in the form of audio and stores it in digital form. It

is used in various applications like multimedia presentation etc.

Magnetic Ink Card Reader (MICR)
It is generally used in banks to process the cheques. The bank’s code number and cheque number

are printed on the cheques with a special type of ink that contains particles of magnetic material that
are machine readable. This type of reading process is called Magnetic Ink Character Recognition
(MICR). The major advantage of MICR is fast and less error prone.

Optical Character Reader (OCR)
It is used to read a printed text. It scans the printed text optically, character by character and

converts them into a machine readable format and stores the text in the computer’s memory.

Bar Code Reader (BCR)
It is a device which is used to read the bar coded data (data in the form of light and dark lines). It

scans the coded data and converts them into an alphanumeric value which is fed into the BCR
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connected computer. It is generally used in labeling the goods, numbering the books, etc. It is a hand
held device or sometimes embedded in a stationary scanner.

Optical Mark Reader (OMR)
It is an input device which is a special type of optical scanner which is used to recognize the type

of mark made by pen or pencil. It is used for checking the answer sheets of examinations having
multiple choice questions.

1.5.2 Output Devices
The following are the output devices:

1. Monitors
2. Printers
3. Plotters

Fig. 1.4: Output Devices

Monitors
The monitor is the main output device of a computer which is commonly referred to as Visual

Display Unit (VDU). It displays various types of output to the user. The images are from tiny dots
called pixels which are arranged in a rectangular form. The sharpness of the image is measured in
terms of pixels.

There are two types of monitors. They are:

(a) Cathode – Ray Tube (CRT)
(b) Flat – Panel Display

Printers
It is an output device which is used to print any type of information on the paper.
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Classifications

The following chart gives the broad classification of the printers.

Printers

Impact
printers

Non Impact
Printers

Character
Printers

Line
Printers

Dot Matrix
Printers

Daisy Wheel
Printers

Drum
Printers

Chain
Printers

Laser
Printers

Inkjet
Printers

Plotters
Plotter is an output device which is used to produce graphical output on the papers. The plotter

uses either single color or multi-color pens to draw the pictures as blue print etc.

1.6 CONCEPTS OF HARDWARE AND SOFTWARE

A computer system consists of two major elements: hardware and software. The physical
parts of a computer which are termed as its components define the hardware of the computer
machine. Software is a set of instructions for a computer to perform some specific operation. The
software instructs the hardware what to do and the hardware executes the commands. All together
they make up the entire system. Both the hardware and software are necessary for a computer
system to work.

Types of Software
1. System Software: They are the programs that are dedicated to manage the computer itself.

Example: Operating systems, device drivers, desktop environments.
2. Application software: They are also called as End User Programs.

Example: Office suites, word processors, spreadsheets, etc.

Hardware Components
(a) Computer components – computer case, a power supply unit, a motherboard, Central

Processing Unit (CPU), main memory, and a hard disk drive).
(b) Input devices (a keyboard, mouse, microphone, video camera, and image scanner).
(c) Output devices (a monitor, speakers, a printer).
(d) Graphics Card, Network Interface Card, etc.
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Software
(a) Internet browser (Firefox, Google Chrome, Internet Explorer)
(b) Movie player (VLC, Windows Media Player)
(c) Operating system (Android, iOS, Linux, Mac OS, Windows)
(d) Photo/Graphics program (Adobe PhotoShop, CorelDRAW)

1.7 OPERATING SYSTEM

What is an Operating System?
An Operating System is defined as a software program which acts as an interface between the

user and the computer system. It controls all the programs and performs all the basic tasks. It provides
a software platform on top of which the other programs called application programs run. The most
popular operating system is Windows OS. Other operating systems are as follows: Linux, DOS, OS X,
VMS, OS/400, AIX, z/OS, etc.

RAM

Keyboard
Printer

Monitor

Drives

Hardware

Operating System

Application

Application

Disk Drive

Mouse

PrinterKeyboard

Monitor

Operating
System

Fig. 1.5: Operating System
The following are the important functions provided by an operating system:

1. File management
2. Memory management
3. Process management
4. Controlling all the peripheral devices
5. Handling the input and the output (recognizing input from the keyboard, sending output to

the display screen)
6. Security
7. Control over system performance
8. Job accounting
9. Error detecting aids
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1.7.1 Windows
Microsoft Windows or Windows or WIN is a metafamily of graphical operating system which is

developed, marketed, and sold by Microsoft for personal and business computers. It offers a Graphical
User Interface (GUI), virtual memory management, multitasking, and support for many peripheral
devices. It is the most widely used operating system for desktop and laptop computers.

WINDOWS OS Usage Statistics
According to Netmarketshare.com, the following pie chart represents the most used desktop

operating system and versions used on PCs in July 2017.

Fig. 1.6: Statistics of Windows OS

The following table represents the different versions and the release dates of all the Windows
operating system.

Table 1.1: Versions of Windows Operating System

Sr. No. Operating System Version Number Release Date

1 Windows 1.0 1.04 20 November 1985

2 Windows 2.0 2.11 9 December 1987

3 Windows 3.0 3 22 May 1990

4 Windows NT 3.1 3.10.528 27 July 1993

5 Windows for Work groups 3.11 3.11 November 1993

6 Windows NT Workstation 3.5 3.5.807 21 September 1994

7 Windows NT Workstation 3.51 3.51.1057 30 May 1995

8 Windows 95 4.0.950 24 August 1995

9 Windows NT Workstation 4.0 4.0.1381 24 August 1996

10 Windows 98 4.1.1998 25 June 1998
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11 Windows 98 Second Edition 4.1.2222 23 April 1999

12 Windows Me 4.90.3000 14 September 2000

13 Windows 2000 Professional 5.0.2195 17 February 2000

14 Windows XP 5.1.2600 25 October 2001

15 Windows Vista 6.0.6000 30 January 2007

16 Windows 7 6.1.7600 22 October 2009

17 Windows 8.1 6.3.9600 17 October 2013

18 Windows 10 10.0.10240 29 July 2015

1.7.2 UNIX
UNIX operating system is one of the first operating systems to be written in a high-level

programming language, namely C. It is a popular multi-user, multitasking computer operating system
developed at Bell Labs in the early 1970s by Ken Thompson, Dennis Ritchie, and others. It was
designed to be a small, flexible system to be used exclusively by the programmers.

Due to its portability, flexibility, and power UNIX has become a leading operating system for
workstations, but it has been less popular in the personal computer market. Its natural portability and
its low cost made it much popular in the universities. UNIX systems also have a Graphical User
Interface (GUI) which is similar to Microsoft Windows that provides an easy to use environment. The
UNIX operating system is composed up of three components. They are as follows:

(a) The kernel: It is the central component of the operating system. It handles the file structure
and communicates between the various parts of the computer.

(b) The shell: It acts as an interface between the user and the kernel. There are varieties of
shells available for the UNIX operating system. Some popular shells are: sh, bash, csh, ksh,
zsh etc.

(c) Programs: They are the logical sequences of commands developed for implementing
particular tasks. It includes application software running at the user end.
Examples: emacs editor, xv (image viewer), gcc (C compiler), g++ (C++ compiler), xfig
(drawing package), soffice (StarOffice).
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Fig. 1.7: UNIX OS

Types of UNIX
The most popular types of UNIX are Sun Solaris, GNU/Linux, MacOS X, Solaris and Fedora

Linux.

1.8 MS OFFICE

1.8.1 Basics of Word Processing
It is the most important word-processing office application extensively used by students, teachers,

IT professionals and companies etc. around the world. Microsoft Office Word enables the users to
create and edit personal and business documents, such as letters, reports, invoices, emails and books.
By default, all the word documents are saved with the .doc or .docx extension.

Microsoft Word 2016 is the latest version of MS Word. Previous versions include Word 2013,
Word 2010, Word 2007 and Word 2003. Word 2016 is compatible with Windows 10, Windows 8.1,
and Windows 7.

Features
 Checks the document for spelling and grammar mistakes
 Protects the document with password
 Adds header, footer and page number
 Converts the document PDF or any other format for easy sharing with other users.
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Microsoft Word consists of some additional purposes. They are the following:

 Creating professional documents such as resumes, letters, brochures and business documents
with pictures, charts, diagrams, etc.

 Designing personal documents such as greeting cards, invitation cards etc.
 Scheduling tests, quizzes and students' homework assignments.
 Planning all kinds of learning activities.
 Writing books, articles and newsletters.

1.8.2 Basics of Spreadsheet
Microsoft Excel is a financial management application used by millions of people online and

offline. It is used in data and information analytics by using filters and conditional formatting. It
analyzes and integrates the data and information and enables the users to visualize in the form of
charts, pivot table and much more. It performs business calculation by using logical and mathematical
formulas.

It is a commercial spreadsheet application, written and distributed by Microsoft for Microsoft
Windows and Mac OS X. Microsoft Excel 2016 with an Office 365 subscription is the latest version
of Excel. By default, documents are saved with the .xls or .xlsx extension.

Features
 Used in education, business and career development.
 Planning and setting the goals.
 Generating daily progress reports.
 Data analysis and statistics.

1.8.3 Basics of Presentation Software
Microsoft PowerPoint is used to present the performed calculations, analyzed data and reports,

documents in the form of slideshows. It represents data and information by using text, images,
diagrams with animations and transitional effects etc. It is the most useful packaged application of
MS-Office since 90’s.

It is a commercial presentation application written and distributed by Microsoft for Microsoft
Windows and Mac OS X. By default, documents are saved with the .ppt or .pptx extension.

Features
 Teaching: Presentation during lectures, seminars, workshop, conferences, development

programs, etc.
 Business: Marketing videos, organizational structure, target achievement, Advertisement, etc.
 Personal Presentation: Creating photo album, family chart, etc.
 Government and citizen services.
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1.9 BASICS OF COMPUTER NETWORKS

Computer Network
A computer network is defined as a system of interconnected computers and peripherals linked

together for the purpose of sharing data and information among the systems. The connection between
the nodes is either wired cable media or wireless media. The Internet is the most common resource
shared today. Printers and File servers are the other shared resources.

Types of Network
Computer networks are classified based upon various factors such as interconnectivity,

architecture, administration and geographical span. The following are the types of computer network:

(a) LAN: A local area network is a computer network that interconnects computers in a limited
area such as a home, school, computer laboratory, or office building using network media.

(b) MAN: A metropolitan area network is a computer network in which two or more computers
or communicating devices or networks which are geographically separated but in same
metropolitan city and are connected to each other are said to be connected on MAN.

(c) WAN: A wide area network is a network that covers a broad area (i.e., any telecommunications
network that links across metropolitan, regional, or national boundaries).

WAN
LAN-1

LAN-2

LAN-3
MAN

Fig. 1.8: Types of Network

Transmission Media
A transmission medium (plural media) is a material substance or the physical media over which

the communication takes place in the networks.

Types of Cables
1. Fiber Optic Cable: It is a network cable made from strands of glass fibers. It carries signals

using pulses of light.
2. Twisted Pair Cable: It consists of a pair of insulated wires twisted together. It is used in

telecommunication for long time. There are two types:
(a) Shielded Twisted Pair Cable (STP)
(b) Unshielded Twisted Pair Cable (UTP)
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3. Co-axial Cable or Coax: It is a type of cable that has an inner conductor surrounded by a
tubular insulating layer, which is surrounded by a tubular conducting shield.

Coaxial Cable

Fiber Optic Cable

Twisted Pair Cable

Fig. 1.9: Types of Cables

1.10 CONCEPT OF INTERNET

Internet
It is a global system of interconnected computer networks to serve billion users worldwide. It

uses the standard TCP/IP as Internet Protocol Suite.

Client

Server

The Internet

Client

Client

Fig. 1.10: The Internet

Common Terms used in Internet
1. Browser: A web browser which is commonly referred to as a browser is a software

application with graphical user interface for navigating the World Wide Web. It is used in
retrieving, presenting and traversing information on the World Wide Web.

2. Web page: A web page is a hypertext document that is connected to the World Wide Web
and the web browser.

3. Search Engine: A web search engine is a program that is designed to search for information
or particular sites on the World Wide Web.
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4. Protocol: A protocol is a special set of rules that governs the exchange or transmission of
data between the computers.

5. IP address: An Internet Protocol address (IP address) is a numerical label which is assigned
to each device (e.g., computer, printer) participating in a computer network that uses the
Internet Protocol for communication. The principal functions of IP address are:
(a) Host or network interface identification
(b) Location addressing

6. E-mail: Electronic mail, most commonly referred to as email or e-mail since 1993 is
defined as the transmission of messages over communication networks. It is a method of
exchanging digital messages from an author to one or more recipients.

7. Social Media: Social media refers to computer-mediated technologies or the means of
interaction among people that facilitate the creation and exchange of information or ideas,
career interests and other forms of expression in virtual communities and networks.

8. ISP (Internet Service Provider): It is a company that provides subscribers and other
individuals an access to the internet and other related services such as Website construction
and virtual hosting. AT&T WorldNet, IBM Global Network, MCI, Netcom, UUNet, and
PSINet are the few largest national and regional ISPs.
The services of ISP include Internet access, Internet transit, domain name registration, web
hosting, Usenet service and colocation. The Internet service providers may be organized in
different forms related to commercial, community-owned, non-profit, or otherwise privately
owned.

9. Client: A client is a piece of computer hardware or a program capable of obtaining
information and applications made available by a server.

10. Server: A server is a computer program that manages access to a centralized resource or
service in a network. It responds to requests from the clients across a computer network to
provide a network service.

1.11 INTRODUCTION TO PROGRAMMING PARADIGMS

What is a Programming Paradigm?
All the programming languages can be categorized into programming paradigms. A

programming paradigm can be defined as a style or way of programming.

“A paradigm is a pattern or model that serves as a school of thoughts
for programming of computers.”

It is a way of doing something like programming. The right way to use the phrase is
“Programming Paradigm” unlike programming language paradigm.
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Categories
There are four principal programming paradigms. They are classified as:

1. Object-oriented paradigm
2. Event driven paradigm
3. Generic paradigm
4. Concurrent paradigm

There are a number of minor programming paradigms which are identified as:

 Imperative/Procedural paradigm
 Functional paradigm
 Logical paradigm
 Visual paradigm
 Constraint based paradigm

1.11.1 Programming Language
A programming language is a set of rules for instructing the computer machine to perform

specific tasks. It plays an important role in operating the system. They are based on certain syntax and
semantic rules to organize the programming constructs. A programming language can be defined as an
artificial language which is designed to communicate instructions to a machine, e.g., Computer
Machine. Programming languages are the least usable language, but they are the most powerful
human-computer interfaces ever invented. Thousands of programming languages are available. The
encyclopedia Britannica quotes over 2,000 computer languages.

The programming languages provide an abstraction from a computer’s instruction set
architecture.

C PascalFORTRAN

High-level Language

Assembly Language

Machine Language

Hardware

Fig. 1.11: Programming Languages

Low-level Programming Languages
 They provide little or no abstraction, e.g., machine code and assembly language.
 Difficult to use.
 Allows to program efficiently with a low memory footprint.
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High-level Programming Languages
 They isolate the execution semantics of a computer architecture from the specification of the

program.
 Simplifies program development.

1.11.2 Classification of Languages
All the programming languages are broadly classified into three categories. It is also known as

the levels or the generation of programming languages. They are the following:

1. Machine Level Language
2. Assembly level Language
3. High Level Language

1. Machine Level Language
It is the lowest level language and is termed as the first generation of programming language. It is

a binary language because it consists of only two values: either true (1) or false (0). The computer can
understand only binary language (0 and 1). All the instructions fed into the computer are converted
into the machine language.

Advantages
 Less time to execute a program.
 No requirement of software for conversion.
 Directly interacts with the computer machine.

Disadvantages
 Cannot be read by humans
 Time consumption for developing new programs
 Not a portable language
 Debugging is difficult

2. Assembly Level Language
It is a middle level language and it is called as the second generation programming language. The

assembly language instructions are in the form of commands and it requires special software called an
assembler to convert the language into machine readable format. The assembler is software or a set of
program which converts the assembly level language into machine language. It also uses symbols to
describe the instructions.

Advantages
 Troubleshooting and debugging is easy
 Easily understood by humans
 Portable language
 Less time to develop a program
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Disadvantages
 Machine dependent language

3. High Level Language
It is the upper level language and known as the third generation programming language. It is

highly understood by humans. The programming language refers to the high level languages such as
BASIC, C, C++, COBOL, Java, FORTRAN, Ada, Pascal, Prolog, etc.

The first programming language was written in the 1950’s. They require software to convert the
high level language into machine level language. This software is called as the Compiler or the
Interpreter. The main task of the compiler is to translate the source code of the program into machine
understandable code.

Advantages
 Debugging is easy
 Less time consuming to develop new programs
 Portable Language
 Instructions and structures are easy to remember and understand by the humans

Disadvantages
 Executes slowly and requires more space when compared to other languages.

Types of High Level Languages
1. Procedural Languages: Example: PASCAL, BASIC, FORTRAN, COBOL
2. Event-driven Languages: Example: Visual Basic, C++, Javascript
3. Visual Languages: Example: Visual Basic, Visual C++, Delphi
4. Object Oriented Languages: Example: Visual Basic, C#, JAVA, PYTHON
5. Mark-up Languages: Example: HTML. XML, XHTML, ASP

Table 1.2: Programming Languages – Example

Machine Code Assembly Language High-level Language

110100100010001000011111110101010 ADD AX, BX main(){

0010101011001111000 MOV DX, 0 printf(“Welcome“); }

1.12 PROBLEM FORMULATION AND PROBLEM SOLVING

Problem Formulation
Problem formulation is an interactive process which identifies the context of the study and

aspects of the problem related issues. It is the most important step towards overcoming a problematic
state than problem solving. The fundamental success of all the analysis is the effective problem
formulation. It involves decomposition of the analytical problems into appropriate dimensions such as
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structures, functions and mission areas. It evolves over a course of study. It saves time and helps in
ensuring the quality. So far there is no universal acceptance approach for the problem formulation.

Problem Solving
A computer cannot solve a problem on its own. It is the programmer who provides a step-by-step

procedure to the computer to solve a problem. The following are the stages to solve a problem:

 Recognize and understand the problem
 Analyze the problem and accumulate the facts
 Select appropriate theory and develop the solution
 Coding and implementation
 Testing for the results

The computer is used as problem solving tool which includes the following steps:

1. Develop an algorithm and a flowchart.
2. Write a program in any specific programming language.
3. Enter the program in to computer.
4. Test and debug/compile the program.
5. Run the program.
6. Finally, input the data and get the results from the computer.

1.13 ALGORITHMS

An algorithm is a well-defined, finite sequence of unambiguous instructions to solve a problem.
It is an explicit step by step procedure in solving any problem. It includes calculations, reasoning and
data processing. A program can be easily understood by using an algorithm. Algorithms are mainly
used for mathematical and computer programs.

1.13.1 Representation of Algorithms
An algorithm in computer programming can be represented in the following three ways.

Flowchart is the best way to represent an algorithm:

(a) Natural Language: It refers to human language.
(b) Pseudo code: It is a mixture of natural language and symbols together.
(c) Flowchart: It is a pictorial representation.

1.14 FLOWCHART

A flowchart is a graphical or pictorial representation of an algorithm or a program with the help
of different symbols, shapes and arrows in order to demonstrate a process or a program. Flowchart is
used to analyze different processes. The flowcharts are often used as a program planning tool to
visually systematize the step-by-step process of a program. The flowcharts can be used to illustrate all
types of processes. The processes include business, educational, personal, etc.
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Symbols of a Flowchart
The following table describes the most commonly used standard graphics which are used in

drawing a flowchart:

Table 1.3: Flowchart Symbols

Symbol Name Function

Terminal Box-
Start/End

An oval represents a start or end point of the
program

Input/Output A parallelogram symbolizes input or output
of the data

Process/Instruction A rectangle corresponds to any type of
internal process

Decision

A diamond indicates a decision and evaluates
a condition or statement and branches
depending on whether the evaluation is true
or false

Flow lines/Arrows A flow line points out the direction

Connector A connector connects sections of flowchart
together

The graphics/shapes in the table represent different part of a flowchart. The process in a
flowchart can be expressed through boxes and arrows with different sizes and colors. Certain elements
and their relationships between them can be easily highlighted in a flowchart.

Table 1.4: An Algorithm and a Flowchart

Algorithm Flowchart

An algorithm can be expressed and analyzed using a
flowchart.

A flowchart is a pictorial representation of an
algorithm

An algorithm shows the every step of reaching the
final solution

A flowchart depicts how to carry out the process by
connecting each step

An algorithm uses mainly words to describe the steps A flowchart uses symbols, shapes and arrows to make
the process more logical

1.15 PSEUDO CODE

It is pronounced as ‘SOO-doh-kohd’. It is defined as a notation which resembles a simplified
programming language. It is a simple way of writing programming code in English. But it is not the
actual programming language. It uses only short phrases to design the code for the programs before
they are created in a specific language.
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It is widely used in program design and helps the programmers in developing the algorithms. It is
intended for the humans to read the code.

Example 1:
If student’s grade is greater than or equal to 50

Print “PASS”

else

Print “FAIL”

Example 2:

Problem:
Find whether the given number is even or odd.

Solution:
The above said problem is solved using the following tools:

 Algorithm
 Pseudo code
 Flowchart

Algorithm
Step 1: Start

Step 2: Read the input number

Step 3: Check: If number%2 == 0 Then

Print: “Even Number”

else

Print: “Odd Number”

Step 4: End

Pseudo Code
1. START
2. DISPLAY "Enter the Number"
3. READ number
4. IF number MOD 2 = = 0 THEN

DISPLAY "Even number"
ELSE

DISPLAY "Odd number"
END IF

5. STOP
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Fig. 1.12: Flowchart

1.16 NEED FOR LOGICAL THINKING

Logical thinking is the process in which the programmer uses reasoning constantly to solve a
problem. It is also an important foundational skill of mathematics. Every programmer should think
logically in order to develop logic for a program. Logic is a special set of instructions given to the
computer to solve a problem.

1.16.1 Solving Simple Scientific and Statistical Problems
Initially the simple problem has to be analyzed and an algorithm has to be developed to solve it.

Various techniques such as top-down program development, pseudo code, flow charts, etc., are used to
solve the simple scientific and statistical problems. Once the problem is analyzed, then the design of
the problem can be done using various design tools like flowchart, Pseudo code etc., Different design
tools are used for different programming languages. These tools represent the logical plan to solve the
problem.

1.16.2 Development of Simple Programs
The following are the steps to be followed to develop a simple program:

1. Create a program
2. Compile the program using a compiler
3. Execute or Run the program
4. Get the results
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SUMMARY

 A computer is an electronic device which accepts information and manipulates it to produce
some result.

 Input unit, output unit, and central processing unit are the three major components of a
computer.

 Central processing unit is the unit in which the operations are controlled and executed and it
is termed as the brain of the computer.

 Input devices are used to receive the data and the information from the user.
 Output devices produce the processed information and the results to the user.
 The hardware is defined as the physical parts or the components of the computer.
 Software is a set of instruction for a computer to perform some specific operation.
 An Operating system acts as an interface between the user and the computer system.
 A computer network is a system of interconnected computers and peripherals linked

together for the purpose of sharing data and information among the systems.
 Internet is a global system of interconnected computer networks to serve billion users

worldwide.
 A programming language is a set of rules for instructing the computer machine to perform

specific task.
 An algorithm is a well-defined, finite sequence of unambiguous instructions to solve a

problem.
 Microsoft word, Microsoft Excel and Microsoft PowerPoint are the three main MS office

tools for various purposes.

EXERCISES

Pick the Correct Answer
1. Bluetooth devices communicate over a short distance of few feet creating a ___________

network.
(a) MAN (b) LAN
(c) WAN (d) SAN

2. ___________ is used for sending a single message that includes text, voice, or graphics to
one or more recipients.
(a) FTP (b) STP
(c) E-mail (d) Server

3. ___________ is the worldwide system of computer networks.
(a) E-mail (b) Internet
(c) Networks (d) ISP
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4. Light pen consists of ___________.
(a) Pencil lead (b) Refillable ink
(c) Light sensitive element (d) Light

5. Hard copy is a term used to describe the
(a) Writing on a hard board (b) Printed output
(c) Information on the hard disk (d) Copied information on the floppy

6. The ___________ symbol connects the sections of flowchart together.
(a) Arrow lines (b) Connector
(c) Terminator (d) Collate

7. ISP stands for ___________.
(a) Internet Service Protocol (b) Internet Service Provider
(c) Internet Shield Protocol (d) Internet Shield Provider

Pick the Odd Man Out
8. (a) Windows, (b) UNIX, (c) DOS, (d) Java
9. (a) Light pen, (b) Track Ball, (c) Plotter, (d) Scanner

Fill up the Blanks
10. A ___________ is a pattern or model that serves as a school of thoughts for programming of

computers.

Match the following
11. Kernel (a) Machine Language
12. 101101 (b) Memory
13. .docx extension (c) 2nd Generation
14. Cache (d) MS Word
15. Transistors (e) UNIX

Answers
1. (d), 2. (c), 3. (b), 4. (c), 5. (b), 6. (b), 7. (b), 8. (d), 9. (c), 10. Paradigm, 11. (e), 12. (a),
13. (d), 14. (b), 15. (c).
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