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A Word With You

Dear Learner,
Congratulations for having chosen the course on Certificatein Computer Applications.

In an Information Age having Computer knowledgeis basic requirement not only to stay connected but
to solve the problems efficiently. Nowadays all the services are delivered at our doorsteps because of
advancement of technol ogies and emergence of new digital platforms. Asalearner, you should acquire
and understand technologies to get the benefit of these services.

Thecourseof Certificatein Computer Applicationsisspecially designed keeping in view of the demand
in the IT industry. The curriculum has been mapped with the qualification pack of Junior Software
Developer at level 4. Thiscurriculum will give you aclear ideaabout the basic conceptsin computing
and the programming conceptswhich you should learn to become programmer. The course containstwo
modules: Thefirst modulewill explain about the basi c concepts and second modulewill explicate about
Python programming and database concepts.

We have ensured that the course contents are presented in asimple and straightforward manner. We are
confident that you will enjoy learning this course through Open and Distance learning system. We have
also prepared apractical manual which will help you to do more practicein the programming concepts,
database concepts etc. Do more practice for developing the skills which you require to become a
devel oper/ Junior programmer etc. Wehopeyouwill findthismaterial interesting, informativeand useful.
We wish you all the very best for abright and successful future.

CourseTeam
National Institute of Open Schooling (NIOS)




How to use the Study Material

Congratulation! You have accepted the challengeto be aself-learner. NIOSiswith you at every
step and has devel oped the material in Certificatein Computer Applicationswith the help of a
team of experts, keeping you in mind. A format supporting independent learning has been
followed. If you follow the instructions given, then you will be able to get the best out of this
material. Therelevant iconsused inthematerial will guideyou. Theseicons have been explained
below for your convenience.

Title: will giveaclear indication of the contents within. Do read it.
Introduction: Thiswill introduce you to the lesson linking it to the previous one.

Objectives: These are statements that explain what you are expected to learn from
thelesson. The objectiveswill also help you to check what you havelearnt after you
have gone through the lesson. Do read them.

Notes: Each page carriesempty spacein the side margins, for you to writeimportant
points or make notes.

Intext Questions. Very short answer self check questions are asked after every
section, the answersto which are given at the end of the lesson. Thesewill help you
to check your progress. Do solve them. Successful completion will allow you to
decide whether to proceed further or go back and learn again.

What You Have L earnt: Thisisthe summary of the main points of the lesson. It
will helpinrecapitulation and revision. You are welcometo add your own pointsto
it also.

o Terminal Exercise: Thesearelong and short questionsthat provide an opportunity
% to practice for a clear understanding of the whole topic.

Answersto Intext Questions: These will help you to know how correctly you
E 1 haveanswered the questions.
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MODULE-1

Basic Computing
Skills (711)

Notes

COMPUTER CONCEPTS AND
NETWORKING

1.1 INTRODUCTION

Computersplay asignificant rolein our day-to-day life and you must befamiliar
with computers. Have you ever thought asto how acomputer would havelooked
likewhenitwasfirstinvented or how it hasevolved over theyears?Inthislesson,
you will see how computers have transformed over a period of time. The term
‘Computer’ was derived from the word ‘ Compute’ which meansto calculate.
But the usage of computersisnot just limited to calculations. It performs many
functionsat avery high speed and makes our work easier. In thislesson, you will
learn about the major milestones in the evolution of computers.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e classify thedifferent generationsof computers;
e explaindatacommunication;
e identify the networking topology and

e discussthe basics of Internet.

1.2 GENERATIONS OF COMPUTER

We all know that acomputer is an electronic device, which transforms datainto
meaningful information. Datacan be anything such asnamesof the persons, their

Certificate in Computer Applications
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Basic Computing . . . e . .
Skills (711) age, height, weight, educational qualifications, salary, increments, taxespaid etc.

From thisdata, the computer can provide meaningful information. For example,
you can ask the computer to provide alist of all the personsin the age group of
20to 30yearswithasaary aboveRs. 30000. A computer can accept thedata, store
data, process data as desired, retrieve the stored data, as and when required, and

print the result in the desired format.
Notes
Let us discuss about the different generations of computer.

Theevolutionof computerscan beclassifiedintofivegenerations. Eachgeneration
of computer ischaracterized by the advancement of technology used to build the
computer as compared to the previous generations. Whenever there is an
advancement intheinternal structure of the computer, then we can say that anew
generation of computers has evolved, resulting in computer systemstowork ina
much efficient manner than before.

Have you ever thought about how computers looked when they were first
invented?What wastheir size, how wastheir performance, what wasthehardware
parts used? In order to get answers for these questions, you need to understand
the evolution of computers. The evolution of computers is classified into five
generations. You will learn about each generation of computer in detail now.

First Generation Computer (1940-1956)

Thefirst generation of computerswasbuilt by usingvacuumtubes(refer Fig. 1.1).
However, thisgeneration of computerswasbiginsizeand occupied alot of space.

Fig. 1.1: Vacuum Tube

Characteristics of the first generation computers:

e Unliketoday's computers, these computers were huge in size and build.

Certificate in Computer Applications
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e The computers were very expensive so only very few organizations like
scientific research institutes could afford it.

e Thisgeneration of computers consumed alot of electricity.
e The performance of these computers was very slow.

e They generated a lot of heat so these computers had to be kept in air-
conditioned rooms.

e  They required high maintenance.

Second Generation Computers (1956-1963)

Sincethefirst generation of computers had alot of issues, the next generation of
computers were invented which replaced the vacuum tubes with transistors. A
transistor (refer Fig. 1.2) isasmall device made up of semiconductor materials
suchas Germanium and Silicon. Thetransistorswerehighly reliableand easier to
handle than vacuum tubes.

Fig. 1.2: Transistors

Characteristics of the second generation:
e Thesecomputersweresmaller insizethanthefirst generation of computers.
e They requiredlesselectricity consumption.

e Their performance was comparatively faster than the first-generation
computers.

e Inputs to these computers were given using punch cards (punch cards are
paper cardsinwhich holesmay be punched by hand or machineto represent
data and instructions).

MODULE-1

Basic Computing
Skills (711)

Notes
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Basic Computing ) )
Skills (711) Third Generation Computer (1964-1971)
Thethird generation of computersemerged duetothedevel opment of ‘ I ntegr ated
Circuits (1C) (refer Fig. 1.3). Many computer programming languages such as
COBOL, Pascal, ForTran gained widespread use during this generation.

Notes

Fig. 1.3: Integrated Circuits

Characteristics of the third generation:
e  These computerswere morereliable.

e Thesize of these computerswas much smaller than the previous generation
of computers.

e They generated less heat.
e They required lessmaintenance.

e Thisgeneration of computers consumed less electricity as compared to the
first generation computers.

e Fromthisgeneration of computersonwards, the keyboard and monitor were
used for input and output respectively.

Fourth Generation Computer (1971-1980)

The period of fourth generation computers started when Very Large-Scale
Integration (VLSI) circuits were used. The VLSI circuits had about 5000
transistorsand other circuit el ementswiththeir associated circuitsonasinglechip
which made it possible to have microcomputers in fourth generation. These
devicesare called microprocessors.

Characteristics of the fourth generation:

e Thisgeneration of computerswas less expensive.

e They were small in size so they could be carried from one place to another
easly.

e Theywereeasily affordable by anyone.

e Mouse and GUI made these computers more user-friendly.

Certificate in Computer Applications
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Notes

Fig. 1.4: Microprocessor

Fifth Generation of Computers (1980-till date)

In the fifth generation, Ultra Large-Scale Integration (ULSI) technology
resulted in the production of microprocessor chips having millions of electronic
components embedded on it. This generation of computers can solve highly
complex problemsincluding decision making and logical reasoning.
Characteristics of thefifth generation:

e Theyaregoodin paralel computing.

e High-level computer programming languages are used.

e  Thisgenerationof computersleadstoArtificia Intelligence(Al) devel opment.

e They work very efficiently with high performance and speed.
Now that you have learnt about the generation of computers, you would have
noticed how new technol ogy inevery generation brought changesintheevol ution

of computers. With every generation, the performance and efficiency of the
computers were also improved.

. INTEXT QUESTIONS 1.1

Fill intheblanks.

1. ProgramminglanguagessuchasCOBOL, Pascal, For Trangained widespread
useduringthe ..o generation of computers.

2. The period of fourth generation computersused ............cccueunee. circuits.

3 unit was used during the fourth generation of computers.

4. Thelargenumber of ..o was used in first generation computers

which generated alot of heat.

Certificate in Computer Applications



MODULE-1

Basic Computing
Skills (711)

Notes

Computer Conceptsand Networking

1.3 DATA COMMUNICATION

Though the computers were initially invented for calculations and computing,
their current usageis not restricted to these purposes. Think of the waysyou use
computers in your day-to-day life. You can definitely think of using computers
beyond calculation purpose. You use it for learning, playing, communicating,
sharing and many more.

Therapid evolution of computers has generated the need to share datafrom one
computer to another so that the datacan be used in different locations by different
people. To sharethe data between computers, amedium/channel isrequired. The
medium which is used to send or receive data between computers is called
‘communication medium’.

The data communication process has five main components which include
message, sender, receiver, medium, encoder and decoder (refer Fig. 1.5).

e Messageisthe dataor information to be communicated. The message can
consist of text, numbers, images, audio or video.

e Sender isadevicethat sendsthe message. Itisalso caled as‘transmitter’.
Generally, acomputer is used as a sender.

e Receiver isadevicethat recelvesmessages. Thereceiver can beacomputer,
printer or another computer related device.

e Medium isthephysical pathway which connectsthe sender and receiver. It
isused to transmit data. It is also called as‘ communication channel’.

e The'encoder’ isadevicethat convertsdigital signalsinaformthat can pass
through atransmission medium. The‘decoder’ isadevicethat convertsthe
encoded signalsinto digital form. The sender and receiver can communicate
successfully with the help of encoder and decoder.

Encoder Decoder
;I Message "IT"
e
) L
Medium = = = = 4
Sender Receiver

Fig. 1.5: Data Communication
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Inorder to attai n eff ective datacommunication, threefundamental characteristics
arerequired. Those are

e Dédlivery: Sending the datato correct destination computer.

e Accuracy: Delivering the data accurately. If the data is not delivered
accurately, it becomes worthless.

e Timeliness: Delivering the datawithin acertain timeinterval.

L et us discuss communication media now.

1.4 COMMUNICATION MEDIA

Amediumisrequiredtotransfer thedatabetween computers. Thecommunication
mediarefersto the means of delivering and receiving data or information (refer
Fig. 1.6). It isclassified into two categories.

e Wired/Guided media
e Unguided/Wirelessmedia

Communication
Media

Wired/Guided [ Wireless/Unguided ]

Twisted Coaxial Optical Radio [Microwave] [ Infrared ]
Waves

Pair Cable Fiber
Fig. 1.6: Communication Media

Let uslearn about the two categories of Communication mediain detail.

Wired/Guided Media

The wired/guided media uses physical cablesto transfer data between different
devicesand computer systems. There arethreetypes of wired medialike twisted
pair, Coaxial cable and fiber optic cable. Let uslearn about all of these.

Twisted Pair: Itisthemost widely used mediumfor telecommunication (refer Fig.
1.7). Twisted-pair cabling consistsof copper wiresthat aretwisted into pairs. The
use of two wires twisted together helps to reduce crosstalk.

MODULE-1
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Fig. 1.7: Twisted Wire

Coaxial Cable: Itisatypeof copper cablethatisspecially built withametal shield
and other componentsto block signal interference (refer Fig. 1.8). Itisprimarily
used by cabletelevision companiesto connect their satellite antennato customer
homesand businesses.

Plastic jacket

Dielectric insulator

Metallic shield

Centre core

Fig. 1.8: Coaxial Cable

Fiber Optic Cable: Itisahigh-speed datatransmission medium. It containstiny
glass or plastic filaments that carry light beams (refer Fig. 1.9). Digital cable
television isdelivered through anetwork of high-speed fiber optic cables.

Fig. 1.9: Fiber Optic Cable

Certificate in Computer Applications
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WirelessUnguided Media

The wireless/'unguided mediacommunicate over theair.

Radio Wave: A radio waveisan el ectromagnetic wave circul ated by an antenna.
Theradiowaveshavedifferent frequenciesand havevery long wavelengths. The
radio, television, mobile phones use radio wave transmission in one form or the
other. Depending upon the frequency, it can travel long or short distances.

Microwave: It uses high frequency beams of radio wavesto provide high speed
wireless connections that can send and receive voice, video, and data.

Infrared (IR): Infrared is used for communication over short ranges. It is
inexpensive and easy to use awireless communication medium. IR light isvery
similar to visiblelight, except that it hasadlightly longer wavelength.

. INTEXT QUESTIONS 1.2

Fill intheblanks.

1. The.inn, isadevicethat convertsdigital signalsinaformthat can
pass through atransmission medium.

20 mediausesphysical cablestotransfer databetween different
devices and computer systems.

I J . e ———— usesradiowavetransmission
in one form or other.

4. CableTV operatorsuse.......ccccovevervenne to connect the television with their
satelliteantenna.

1.5 NETWORK TOPOLOGIES

Before discussing network topology, let us understand the term ‘Network’.
Networking means grouping of computers and other devices that are linked
together for the purpose of sharing data and hardware resources. The network
topol ogy definestheway thecomputersareplaced and how they areinterconnected
with each other in anetwork. It also describes how the dataistransferred among
these nodes (Each computer/devicein anetwork iscalled anode). The topol ogy
can be physical or logical. The physical topology refers to how the devices are
interconnected using wiresand cableswhereasthelogical topology refersto how
the devicesin the network communicate among each other.

MODULE-1
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The network topologies are categorized into the following types:
e Point-to-Point topology

e Bustopology

e  Star topology

e Ringtopology

e Treetopology

e Mesh topology

Let usdiscuss each onein detail.

Point-to-Point

Itisthesimplest form of network structurewheretwo nodesaredirectly connected
to each other (refer Fig. 1.10). This topology is suitable for small areas and it
provides afaster and amore reliable connection.

Fig. 1.10: Paint to Point Topology

Bus Topology

Thistopology usesasinglecommunication lineor onemain cableinwhichall the
other nodesare connected (refer Fig. 1.11). Themain cable actsasabackbonefor
the network. In this topol ogy, one of the computers acts as a server (a computer
or aprogram that manages the accessto a centralized resource in anetwork) and
other computers act as a client (a computer which is capable of obtaining
informationand applicationsfromaserver). Theserver providesinformationtoall
clients in the network. This topology is used in small networks where cable
requirement isrelatively small. The disadvantage of thistopology isthat, if there
isamalfunction in the main cable, the entire network goes down.

Certificate in Computer Applications
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Fig. 1.11: Bus Topology

Sar Topology

In thistopol ogy, each computer in the network isconnected to acentral computer
using apoint-to-point connection (refer Fig. 1.12). Thecentral computeriscalled
‘Server’ and other computersinthenetwork may betermedas’ Clients . Thedata
istransmitted acrossthe network through the networking device named ‘ hub’ or
‘switch’. The star topology is popular because of simple configuration and low
cost. If any oneof thecomputersinthenetwork fails, theother computerscontinue
to do their job but if the hub itself fails, the entire network becomes unusable.

Fig. 1.12: Sar Topology
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Ring Topology

In this topology, all the nodes are connected in a circular manner. Each nodeis
connected to exactly two adjacent nodes. In this topology, the data will be
transmitted through all the intermediate nodes until it reaches to the destination
node. Sincethedataistransferred through each node, thenetwork getsslower than
star topology. Thedisadvantage of thistopology isthat, if one nodefails, thenthe
entire network gets affected.

Tree Topology

Itisaspecial type of structure in which many connected nodes/components are
arranged like branches of atree. Thistopology isused to organize the computers
in a corporate network. A tree network is acombination of star networks which
areinterconnected viaabus network. The expansion of network, error detection
and correction areal so possibleinthistopol ogy. If onesegment isdamaged, other
segments are not affected. In thistype of topology, if the main bus cable breaks,
the whole network is crippled. The disadvantage of thistopology isthat as more
and more nodes and segments are added, the maintenance will become difficult.

Mesh Topology

In thistopol ogy, each nodeis connected to every other nodein the network (refer
Fig. 1.13). Thistopology can handlelarge volume of traffic and it iswidely used
in wireless networks. An advantage of this topology is that if any one of the
component/nodes fails, the data transfer can happen through other alternative
node. The expansion and modifications can be done without affecting the other
nodes, but the overall cost is high as compared to other topologies.

- [ m—
e

Fig. 1.13: Mesh Topology
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. INTEXT QUESTIONS 1.3

Fill intheblanks.
1. Each computer in anetwork iscaled ..........ccoueu.e...

2. N topology the nodes are connected in a circular manner.

3. A tree network is a combination of ...........cc.ce...... network which are
interconnected via .........cccceveennne network.

A, e refers to the way information flows between different
computers/components.

1.6 INTERNET

Internet is a network of millions of computers connected to each other to share
information and resources. It isaglobal network with millionsof private, public,
academic, government and business networks. With the help of the Internet, you
can do online shopping, get thelatest news update, read books and magazines, do
onlinebooking of ticketsand send e-mails. It al soallowsyouto get connected with
people around the world for personal and professional benefits. Itisalso amajor
source of entertainment asyou canwatch moviesor play gamesusing acomputer.
It playsavital rolein each individual’s persona and professional life. Internetis
widely used by students, scientists, educational institutions, professional s, business
organizations for research and general purposes.

Let usnow learn about some of the essential termsthat are frequently used while
talking about the internet.

Internet Related Terms

Web Page: It isacollection of hypertext documentswhich containsinformation
intheform of text, images, links, video, audio and graphics. HyperText Markup
Language (HTML) is used to create web pages. The web pages can be accessed
through Internet by using aweb browser.

Website: It is a collection of related web pages on Internet. There are many
websitesavail ableonthel nternet such asentertainment websites, career websites,
commercia websites and educational websites.

HomePage: Thefirst pagewhichisdisplayedwhenyou accessawebsiteiscalled
a‘homepage' . Itisthemain page of awebsitewhich providesinformation about
thewebsite.

MODULE-1

Basic Computing
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Skills (711) Hyperlink: It isaword or an image in a webpage which is used to navigate to

another webpage/website or another sectioninthe samewebpage. By clickingon
theselinks, you can navigate from oneweb pageto another. The hyperlink can be
identified on aweb page asit appears with an underlined text and it isusually in
blue col our. When you hover themouse onthe hyperlink, the cursor changesfrom
an arrow to hand-pointing as shown below.

Notes

Wikipedia
i

Fig. 1.14: Example for Hyperlinked Text

World WideWeb (WWW): Itisacollection of documents stored on computers
around the world. These documents are available on the Internet and contain a
wide variety of resources such astext, graphics, video, audio, pictures etc.

Web Server: Itisatype of computer that stores websites and their related files
for viewingontheinternet and servesthemwhenthey areaccessed fromanywhere
intheworld. So, to make awebsite available ontheinternet, it hasto be uploaded
on aserver.

Web Browser: It is a software used to view web pages. It acts as an interface
between the user and the World WideWeb. A browser enablesthe usersto request
for web pages from the web server and view the pages. Some of the examples of
web browsersare Google Chrome, MozillaFirefox, I nternet Explorer, Opera, and
Netscape Navigator.

Uniform ResourcelL ocator (URL): URL istheweb addressof aweb page. Itis
used for identifying a resource on the web. Thefirst part of the URL iscalled a
‘protocol’ (A protocol isaset of rulesto befollowed for communication between
network devices) which indicates what protocol is used and the second part
specifies the domain name (A domain contains a group of pages that can be
accessed with a common set of rules and procedures) where the document is
located. The URL of aweb page/website istyped in the address bar of the web
browser.

Example of awebsite URL is https://www.wikipedia.com

https// :www.wikipedia.com

Protocol Domain Name

Certificate in Computer Applications
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Internet Protocol (IP) Address. Each resource on the web (computer or a
website) on the web isidentified by aunique addresscalled ‘ IPaddress . The IP
addressisanumeric address which specifiesthe exact location of acomputer on
the Web. You can access a computer on the web by using an | P address, such as
198.162.1.2. All devicesin the network sharing acommon part of the |Paddress
are said to be in the same domain.

. INTEXT QUESTIONS 1.4

Fill intheblanks.
Lo is alanguage used to create web pages.
A isaset of rulesto befollowed for communication between

network devices.

3. Each computer on the web is identified by a unique address called
........................ address.

4, A e, isacollection of web pages on the Internet.

@\ WHAT YOU HAVE LEARNT

e Thefirst-generation computer isgenerally characterized by thewidely used
vacuum tubes.

e Thesecondgenerationof computersused transistorsand thethird-generation
computers used Integrated Circuits.

e Thefourth generation computers used microprocessorsand fifth generation
computers used ULSI.

e  Thedata communication process has five main components which include
message, sender, receiver, medium, encoder and decoder.

e Therearedifferent types of medium used for data communication over the
network.

e Thephysical topology isthephysical layout of nodes, workstationsand cables
in the network whereas logical topology is the way information flows
between different computers/ components.

e Pointto Point topology isthesimplest form of topol ogy wheretwo nodesare
directly connected to each other and it is suitable for small areas.

MODULE-1

Basic Computing
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Skills (711) e InBustopology, one of the computers acts as a server and other computers
act asaclient.

e In Star topology, each computer in the network is connected to a central
computer through a networking device called ‘Hub’ using a point-to-point
connection.

Notes

e In Ring topology, each node is connected to exactly two adjacent nodes.
Here, the datawill be transmitted through all the intermediate nodes until it
reaches the destination node.

e Thetreetopology isused to organize the computersin acorporate network.

e Mesh topology can handle large volume of traffic and it iswidely used in
wireless networks.

e Internet is a network of millions of computers connected to each other to
share information and resources.

e \Web pageisacaollection of hypertext documents and can be accessed on the
Internet using a web browser.

e Web Server is a computer that stores websites and their related files for
viewing on the Internet.

e Web Browser is a software used to view web pages. It acts as an interface
between user and the World Wide Web.

e URL isused for identifying aresource on the web.

e ThelP addressisanumeric address which specifiesthe exact location of a
computer on the Web.

E\ TERMINAL EXERCISE

Write any two characteristics of fifth generation computer.
What is Infrared used for?

Define network.

Write one advantage and one disadvantage of Mesh topology.
What do you mean by IP address?

©o o c w N P

Write about five main components of data communication.
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Explain the ring topology with the diagram. Skills (711)

© N

Write one sentence about the following Internet terms.
() Home page (i) Hyperlink (iii) Browser
(iv) Webserver (v) Www

Notes

E ANSWERS TO INTEXT QUESTIONS

11

1. Third 2. Very Large-Scale Integration (VLSI)
3. Microprocessor 4. Vacuum Tubes

1.2

1. Encoder 2. Wired/guided

3. Radio, TV, Mobile phones 4. Coaxial Cable

1.3

1. Node 2. Ring

3. Sar....... bus 4. Logica Topology

1.4

1. HTML 2. Protocol

3. [P (Internet Protocol) 4. Website

e D

Key Learning Outcomes
e Beproficient in choosing the communication media.

e Beabletoarrangecomputersindifferent topologies(i.e., BUS, STAR,

TREE etc)).
- /)
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COMPUTER SOFTWARE

2.1 INTRODUCTION

In the previous lesson, you have learnt about the evolution of computers. The
evolution was possible to achieve, because of the advancement in hardware and
software. Thecomputer hardwareisthe collection of physical partsof thesystem
i.e., the devices which you can touch and fedl, e.g., keyboard, mouse, printer,
monitor etc. Thesoftwareisnothing but aset of instructionsgiventothecomputer
to perform tasks, for example: word processing software, presentation software
etc. Haveyou ever tried toidentify the hardware and software componentsinyour
computer? If not, then you can try now as in this lesson, you will learn about
computer software aswell asitstypes and applicationsin detail.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e cClassify software;

e differentiate between system software and application software;
e listthetypesof operating systems,

e explain application software and itstypes; and

e  USe open source software.

2.2 SOFTWARE

Asyou areawarethat, computer cannot do anything onitsown. It isthe user who
instructsthe computer, what to do, how to do and whento do. In order to perform
any task, you have to give a set of instructions to the computer. These set of
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instructionsarecalled* Programs’. Softwarereferstoaset of programsthat makes
thehardwareperformaparticular set of tasksinaparticul ar order. You canbroadly
classify softwares into two categories, i.e., system software and application
software (refer Fig. 2.1). Let us learn about system software and application

softwarein detail .

System
Software

Application
Software

Specific
Purpose

General
Purpose
Software

Operating
System

Utility
Programs

Translators

Software

Fig. 2.1: Software and its Classification

2.2.1 System Software

When you switch on the computer, the programs stored in Read Only Memory
(ROM) are executed which activates different units of your computer and makes
it ready for youtowork onit. Thisset of programscan be called system software.
This software control s various operations of the computer systems and manages
the computer resources. It is responsible for accepting the data from the input
devices, transmitting the information to the output devices, conversion of data/
instructions into computer understandable language, storing the data and so on.

The system software isfurther classified into the following three categories:
(@) Operating System

(b) Trandators

(c) Utility Programs

(@) Operating System

In order to make the computer to perform tasks, you need an operating system.
Operating system (OS) isaprogram, which acts as an interface between the user
and the computer hardware. Every computer needs an operating system to run
other programs. OS manages computer hardware and software resources and

MODULE-1

Basic Computing
Skills (711)

Notes
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Skills (711) makesit possiblefor theuser to usethe computer system. Itisalsoresponsiblefor

programexecution, managinginput/output operations, memory/storageall ocation
of files, providing user interface etc.

Now let us discuss about the different types of operating systems.

Notes Types of Operating Systems

There are different types of operating systems that run on different types of
devices. The operating systemsare mainly classified into:

e Multi-tasking/TimeSharing OS: It enablesmany peoplelocated at different
placesto shareand usesinglecomputer resourcesat thesametime. Here, each
task is given some time for execution.

e Real TimeOS (RTOS): Thisoperating system interacts within aspecified
time and responds to the request almost instantaneously. The time interval
required for processing and responding tothegiveninputsisvery lessinthis
operating system. The RTOS are used in robots, air traffic control systems,
defense application systemslike RADAR etc.

e Distributed OS: It uses many processors located in different computersto
serve more users. The main goal is to make the users access and share the
computer resources available in other computers.

e Multi-Processing OS: This operating system supports the execution of
multiple processes at the sametime. It uses multiple numbersof CPUs. Itis
expensive but the processing speed isfaster. Examplesare Linux, Unix.

Operating systems can also be classified on the basis of types of interfaces used.
Those are asfollows:

Command Line Interface (CLI)

It is atext-based interface, used to view and manage the computer files. In this
interface, user types the commands to operate the software or hardware of the
computer and receivesthe reply in the same way. Here the user hasto remember
the commands. Some of the examples of OSwith CLI arelinux, unix etc.

Graphical User Interface (GUI)

In GUI, the user interacts with the computer by pointing or touching the visual
interfaces. The user can use the mouseto point or click the objects on the screen.
It usesicons, menusto carry out thecommandsfor opening, deletingfilesetc. Here
the user doesnot haveto remember/writeany command for doing thetasks. Some
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of theexamplesof OSwith GUI areWindows7, Windows8, Windows10,Android
etc. These operating systems provide user friendly environment.

Fig. 2.2 depictsthe difference between a CL1 and GUI.

B Administrator: C\Windows\system32\cmd.exe @‘—i—ij

Microsoft Windows [Uersion 6.1 ?800]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

C:\Users\lenovo>_

Fig. 2.2: Command Line Interface vs Graphical User Interface

(b) Trandators

We write computer programs in English language, which is easy for others to
understand. These programming languages are called High Level Language
(HLL). But computers cannot understand the high level language. Do you know
what computer can understand? It can only understand machine language that
consistsof Osand 1s. So, weneed aprogram that convertsthe high level language
into machine language. There are system programs called translators/language
processors, which performthejob of converting highlevel languageinto machine
understandableform.

Therearethreedifferent typesof translatorsavailable. L et usdiscussthem oneby
one.

e Assembler: It convertsthe program written in assembly language (i.e. low
level programming languagethat consistsof instructionscalled mnemonics)
into machinelanguage.

e Interpreter: It converts high level language into machine language. It
trandatesthe program statementslineby line. If thereisany errorinany line
of the program, the program execution will be stopped until the error is
rectified.

MODULE-1
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Skills (711) e Compiler: It aso converts the high level language program into machine

language, but the conversion method isdifferent from that of an interpreter.
Thecompiler convertstheentireprograminoneshot andreportsall theerrors
of theprogramwith linenumbers. Thecompiler isfaster thaninterpreter, but
compiled programs take more memory.

Notes Utility Programs

Utility programs are designed to analyze, configure, optimize or maintain a
computer. These programs ensure the smooth functioning of acomputer. It also
hel psto backup the data, remove unused files, recover thedatathat are accidently
deleted, and prevent the virus entering into our computer. In simplewords, these
programs perform housekeeping functionsand assi st our computer for better use.
These programs are also known as ‘service programs. Some of the utility
programs are disk defragmenters, network managers, application launchers, file
managers, disk cleaners, disk repair, etc. You try to identify some other utility
programs that are available in your computer. Generally, utility programs are
dividedinto:

e Disk/Folder/FileManagement Programs: These programsarealso called
as‘File Management Software’ or ‘File Manager’. It is used to organize
and keep track of thefiles. Also, it helpsyouto create new files/folders, edit
an existing file, save afile and organize the filesin afolder. The Windows
Explorer isthe default file management software in MSWindows. Some of
theexamplesof other file management softwareare Explorer++, Pathfinder,
Free Commander etc.

e Antivirus Software: This utility program prevents the virus to enter into
your computer. A computer virusisamaliciousprogram, whichiscreatedto
destroy the data stored in the computer. It can make our computer system
behave abnormally. Antivirus software scans the computer hard disk and
removes the virus from the system. Also, it detects the virus as soon as the
viruses enter our system and disablesit right away. It isimportant to install
antivirussoftwareinyour computer and frequently scanthecomputer for any
viruses. If any of the viruses are detected, then remove them immediately.
Some of the examples of antivirus software are Norton Antivirus, McAfee
Antivirus, Kaspersky Antivirus, Quick heal antivirusetc.

e Encryption/Decryption Software: Encryption refers to the process of
encoding data or file(s). It uses algorithms for encrypting the data. The
purpose of encryption isto protect the data, when it is transmitted through
theinternet. Decryptionreferstotheprocessof converting theencrypted data
toitsoriginal formusingal gorithms. Anauthorized user can decode/deci pher

Certificate in Computer Applications



MODULE-1

) ) Basic Computing
the encrypted data into a readable form. The various software products Skills (711)

providethefacility for encrypting and decrypting thedata. Few examplesare
BitL ocker, LastPass and Symantec endpoint encryption.

Till now, you havelearnt about the system software which refersto the programs

that coordinate the internal operations of the computer. On the other hand, the

application software refers to the programs, which assist a user to carry out a Notes
specifictask. But application software cannot run without the presence of system

software. Let us learn about the application software in detail.

2.2.2 Application Software

Itisaprogram, or aset of programs designed for the need of the end users. The
applicationsoftwareincludes, theapplicationsfor medical andfinancia accounting,
inventory control, word processing, handling cal cul ation and figures, reservations,
billing etc. You might have used some of the application softwarein your day-to-
day life. Open Office Writer isan example of application software.

Application software can be further classified as:
e General purpose software.
e  Specific purpose software.

Let us discuss about them in detail .

General Purpose Software

Theseareuser friendly softwarewrittento cater tothegeneral needsof auser, such
aspreparing documents, drawing pictures, database to manage data/information,
playing games etc. Such general-purpose software is also called a ‘ package'.
Some of the general-purpose software are:

e Word processing software.

e  Spreadshests.

e  Presentation software.

e Database management systems.
e  Graphics Software.

Let us discuss about these software in brief.

(&) Word Processing Software

Nowadays, processing and organizing atextual content isthe most common task
doneby theusers. Thisispossiblewiththehel p of aword processor. Doyou know
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processor processes words. It is an application program that allows users to
composg, edit, format and print the documents. It is also used to create resume,
worksheet, circular, report, book etc. Someof thecommonly used word processors
areAbiWord, Google Daocs, OpenOfficeWriter. TheFig. 2.3 showsthedocument
window of OpenOffice Writer.

Notes
#2) Untitled 1 - OpenOffice Writer o | 5] [ S
File Edit View Insert Format Table Tools Window Help & x
R-E-Hm v BEERYE LG ¢ D¢ @E-v» AOAB TR Oy
i ) |Defauit [~] |Times New Roman e [FJBruE==z== t=ce A-v-a-,
(] [ X1;02:030405.006;+-7-2 891011 1213+ 14+ 15 16 - I - 18 * | Properties x =

= Text = =

T

41817 1615 41312 1L A0 9 B T 65 derFor 2o L

=

Page1/1 | Default | English (India) |nsrT [sTD | | | OBERE [@—+e—+——@|70%
Fig. 2.3: Word Processing Softwar e Screenshot

(b) Spreadsheets

It is an application software for organizing, analyzing and storing the datain a
tabular form (refer Fig. 2.4). The dataentered in this application program can be
manipulated, calculated and analyzed in the desired manner. This software
operatesonthedataenteredinthecellsof atable, rowsand columns. Doyouknow
that by using spreadsheets, cal cul ationscan bemadeinamuch easier way thanany
other data processing applications? Yes. It is. You can see thisvividly when you
calculate the average/grades of the students, billing, receipts, etc., on your own
through this software. Some of the popular spreadsheet programs are Microsoft
Excel, Open Office Calc, Google Sheets. The Fig. 2.4 depicts Open Office Calc
worksheet.
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Dosiero Redskti Vide Enmeti Formato lloj Datumoj Fenestro -elpo
8 -2M B IR W icCO- 49 ¢ &5
(& [nNmbus Sans L Y [V adAEBEEEBR b RS

Sumo=0,48

Fig. 2.4: Spreadsheet Screenshot

(c) Presentation Software

Thepresentati on softwarei san application softwareusedto present theinformation,
normally inthe form of aslide show. These programs are used for creating slide
showsthat display information in an attractive way. The Presentation softwareis
broadly dividedinto:

() Business presentation software;
(i) Multimediaauthoring software.

Busi nesspresentati on softwareenablesyoutoincludetexts,imagesand multimedia
authoring softwareallowstoincludetext, images, animations, audioand video etc.
Doyouknow that video and audio included in apresentation attract theaudience?
Yes, it’sthe fact that multimedia presentation normally captures the attention of
theaudiencemorethanthenormal presentation. Someof the popul ar examplesof
the presentation software are Microsoft PowerPoint, OpenOffice Impress,
GoogleSlidesetc.
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Untitled 1 - OpenOffice Impress. =] X
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Fig. 2.5: Open Office Impress Screenshot

(d) Database Management System Software (DBMYS)

DBMSisaset of programs, which creates and manages a database (coll ection of
logically related data items. It provides the facilities of storing, organizing,
retrieving, and updating the data. It accepts large volumes of datawith multiple
concurrent users. You will be learning about the lesson on DBMS in module 2.
Some of the examples of DBM Sinclude Oracle, MySQL, OpenOffice Base etc.
OpenOffice Base screenshot can bereferred at Fig. 2.6.

2 Solsodb: s - Opendfice 3 Dutabase Fom @ B R ... b
file Edit Yiew nset Format Tgble Took Window Help
B-B-He o B YEKEG-0 90 @ -PNeas1d 0,
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| e »
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| %8 |8 P
[ ol @
| ] '
Il O |:
.|
i}
4
A

| Compimentary close

Defautt

Firstline indent
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Heading 10
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Fig. 2.6: OpenOffice Base Screenshot
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A graphics software is an application software that can be used to create and
mani pul ate images on acomputer. The computer graphics can be cliparts, logos,
headings, backgrounds, digital photos, etc. You may have comeacrossasituation
inyour daily lifewhenyoumay want to changeany picture. Thegraphicssoftware

enables you to edit or draw pictures, then store them in files, embed them in
documents, and finally print them. Some of the examples of popular graphics
software are Adobe Illustrator, Corel DRAW and GIMPetc. In Fig. 2.7, you can
see the GIMP software screenshot.

Notes
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Fig. 2.7: GIMP Screenshot

Specific Purpose Software

Thesearetheapplicationsthat are customized to meet specific requirementsof an
organization/institution/individual . Thissoftware can do only aspecifictask. For
example, student information detail contain only the students details. It may not
have any other information except related to the specific task i.e., details of the
students. In the same way, payroll package software will have only the payrall
information. You canthink of somemoreexampl esof specific purposeapplication
software.
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Fill intheblanks.
Lo, isthe default file management software in M SwWindows.
Notes 2. e, convertsthe entire high level language program in one shot

and reports al the errors of the program with line numbers.

G isaterm used to refer to encoded data so asto make the data
unreadabl e and unusabl e to unauthorized users.

4. A e is a software that handles the storing, retrieving and
updating of data.

5 A is an application software that can be used to create and
mani pul ate images on acomputer.

6. OSinteractswithin aspecified timeand respondsto the user
almostinstantaneously.

7o N Interface, the user types in the commands to operate the
software or hardware of the computer.

2.2.3 Open Source Software

In the previous section of thislesson, you have learnt about system software and
applicationsoftwareindetail. M ost software, which areinstalledinyour computer
might beproprietary software. Proprietary softwareissoftwarewhichisdistributed
under licenseagreement. Didyou hear about thelicensefreesoftware?Thelicense
freesoftwareisafreesoftware, which can bedownloaded and used by all. You can
simply searchthenameof thesoftwarein Internet and downloadit. Thereafter, you
caninstall it in your device and start using it.

The open source software is available with its source code. Source code is the
collectionof statementswritten by aprogrammer in someprogramminglanguage.
The source code of the software can be inspected, modified and enhanced by
anyone. Itisreleased under alicenseinwhichthecopyright holder grantstherights
totheuser to use, modify and distributethe softwareto everyone. Someexamples
of open source software are Linux, Ubuntu, Apache, Mozilla Firefox and
GIMP etc.
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Open source software licenses promote collaboration and sharing of knowledge
becauseit permitsothersto makemodificationsof thesourcecodeandincorporate
those changes into their own projects. It encourages computer programmers to
access, view and modify this software, whenever they are ready to do it.

Open Educational Resources (OER)

OERs are free and openly licensed educational material that can be used for
teaching, learning, assessing, research and other purposes. It's an open platform
where everyone can share, use and learn. OER often have a creative commons
license that states how the materials can be used, reused, adapted and shared. It
savesthe cost for the learners and also helpsthem in learning.

Some of the advantages of OERs are:

Itisuseful in improving the education across the globe.

It offers free access to some of the world's best resources.

e |t offersequal accessto knowledge and re-usability.

e It helpsin enhancement of content knowledge.

e Itisaccessibleand affordablefor all.

e |tisadaptable and allows othersto modify them for their use.

Open sourcelicenses affect theway people can use, study, modify, and distribute
thesoftware. Thislicensesoftwaresti pul atesthat anyonewhorel easesamodified/
updated open source program must a so rel ease the source code for that program
alongsideit.

- INTEXT QUESTIONS 2.2

Fill intheblanks.

Lo isaLinux operating system developed to increase usability
and ease of use.

2. Full formof OERIS ...covvveveeeie

R Is a part of the Open-Source software, which allows the
computer programmers to analyze how the software works.
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@\ WHAT YOU HAVE LEARNT

Software refers to a set of programs that makes the hardware perform a
particular set of tasksin a particular order.

Software can be classified into System Software and A pplication Software.

System softwarecontrol sthevariousoperationsof thecomputer systemsand
manages the computer resources.

The system software is further classified into operating system, translators
and utility programs.

Operating system (OS) is aprogram which acts as an interface between the
user and the computer hardware.

Trandators/languageprocessorsconvertthehighlevel languageinto machine
understandableform.

Utility programs/serviceprogramsaredesignedtoanalyze, configure, optimize
or maintain a computer.

Application software can be classified into General purpose application
software and Specific purpose application software.

A word processor is an application software used for composing, editing,
formatting saving and printing documents.

Spreadsheet software allows oneto store, cal culate, manipulate and analyze
the data.

A presentation isacombination of multipleslides.

Some of the examples of open source software are Linux, Ubuntu, Apache,
MozillaFirefox and GIMP etc.

OERsarefree and openly licensed educationa material that can be used for
teaching, learning, ng, research and other purposes.

E\ TERMINAL EXERCISES

1.
2.

Differentiate between encryption and decryption.

What is presentation software? Give examples.
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What is the importance of OER?

Classify the operating system based on the interface used.
Explainoperating system.

Describe about the types and role of trandators.

What do you mean by DBMS?

What is the purpose of an operating system?

© ®©® N o g k~ W

Explain the different types of operating systems.

E\ ANSWERS TO INTEXT QUESTIONS

21

1. WindowsExplorer 2. Compilers

3. Ciphertext 4. Database Management System (DBMYS)
5. Graphicspackage 6. Rea Time

7. CommandLine

2.2

1. Ubuntu 2. Open Educational Resources

3.  Source code

Key Learning Outcomes

e Beproficientinidentifying the system and application software.

effectively.

e Beabletousetheopen source softwareand Open Educational Resources
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DATA ORGANIZATION

3.1 INTRODUCTION

Inthe beginning of theacademic year, you must have shared your personal details
such as your name, admission number, date-of-birth, parent’s name, residential
address, phone number, passport size photograph etc., with your instructor. The
details provided by each student to their instructor/teacher is data. This clearly
indicatesthat thefactsand figures of the concern entities (inthis casethe student)
arecalled data. Datacan beintheform of text, numbers, dates, symbols, images,
audios, videosetc. For storing and managing the detail s provided by the students
in computer, we need a database. Database is a collection of data stored in an
organised form. Can you think of an example where data and databaseisused in
real life? Yes, you are right when you give an example like student’s data,
customer’s datawill be managed by cellular companiesin customer’s database.
Another similar exampl escan al so beexpl ored and put forward. Inthislesson, you
will learn about data, information, datawarehousing, datamining and big datain
detail.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e differentiate between dataand information;
e anaysethedataand learn the stages of dataanalysis;
e discussdatawarehousing and datamining; and

e explanbigdata
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3.2 DATA AND INFORMATION

Inlesson-1, you haveal ready learnt that datacan be anything such asnamesof the
persons, their age, height, weight, educational qualifications, salary, increments,
taxes pad etc., and from this data, the computer can provide meaningful
information about that person. At this point you may be thinking that data and
infor mation areinterchangeableand meanthesamething. But thereisadifference
between data and information. Data is simply some facts or figures or bits of
information, but not the information itself. When data is processed, interpreted,
organized, structured or presented then it becomes meaningful or useful. Thisis
calledinformation.

In the classroom scenario, after collecting the details from all the students, your
instructor/teacher might store all the students' datain table format in anotebook
(asshownat Table 3.1), which then becomesmeaningful information of theentire
class.

Table 3.1; Sudent’s Details

MODULE-1

Basic Computing
Skills (711)

Name | Admission No | Date of Birth | Father’sName Address

Ravi 1001 12/12/2004 Shankar 103, Vertex,
Ddhi

Dheepa 1085 22/01/2005 Vinoth 21, Prajay,
Ddhi

Lalitha 1264 05/05/2004 Sundar 12/B, Vista,
Dedhi

Thetable 3.2 will give aclear picture about the key differences between the data
andinformation.

Table 3.2: Differences Between Data and | nfor mation

Data I nformation

Data means raw facts gathered
about someone or something,
whichisrandom.

Facts, concerning aparticular event or
subject, which arerefined after
processing iscalled information.

Itisrefined data.
Itisin organized form.

It can be text and numbers.

It isin unorganized form.

The data may or may not be useful. | Theinformationisalwaysuseful.

It does not depend on information. | Theinformation cannot be generated,

without data.

Notes
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information from it. But when alarge amount of datais collected, first you need
toanalysethedatatofind out/discover informationfromitasper your requirement.
Thus, dataanalysisbecomesanimportant processto generate useful information.
Now let usdiscussdataanaysisand the various stagesinvolved in dataanalysis.

Notes 3.3 DATA ANALYSIS

Itisaprocessof inspecting, transforming, and displaying thedatawith thegoal of
finding out/discovering some useful information. Thisinformation will help the
persons who are involved in the decision-making process. First, the data from
various sourcesisgathered/collected, reviewed, and then analysed so asto come
tosomesort of aconclusion. Asyouknow that, thedataismerely factsandfigures,
Data analysis processes, organises, interprets, structures and presents data into
useful information that provides context for the data.

The software products are often used to perform an efficient and optimum data
analysis. Industries/’companies use this analysis in areas such as strategic
management, marketing and sales, business development and maintenance of
records of human resources etc.

There are various stages involved in data analysis. Let us discuss each stage in
detail.

(a) Data Collection

Dataisthe necessary input for analysis. It depends on what to analyse and how to
measure it. The data can be collected from a variety of sources such as traffic
cameras, satellites, recording devices, interviews, downloadsfromonlinesources
etc. For example, the instructor/teacher collected the datafrom all the students.
Here the instructor manually collected the datafrom the students. Once the data
is collected, then the data needs to be processed, which is known as data
processing.

(b) Data Processing

Thedatawhichiscollected needsto be processed or organised for analysis. This
may involve placing the datainto rows and columnsin atabular format. You can
usespreadsheet softwarefor placingthedataandfor further analysis. For example,
theinstructor/teacher entered the student’ sdatain the spreadsheet. Now by using
thissoftwarehe/shemay organi sethegivendatato obtain meaningful information.
Oncethe datais organised, it goes to the data cleaning stage.
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(c) Data Cleaning

Now at this stage, the data coll ected may not be useful for the analysis. Hence, it
needs to be cleaned. The data may contain errors, duplicate records etc. For
example, in the student’s details, the data which was entered may contain some
errors or inaccuracies; there might be some duplicate data. Hence, it needsto be
cleaned to get error free data. Data cleaning is the process of preventing and
correcting these errors. The cleaning tasks which include record matching,
identifyinginaccuracy of thedata, evaluatingoverall quality of theexisting dataor
eliminating duplication of the data. Thiscan also be carried out through avariety
of analytical techniques. You need to think about how to clean thedata. Thereare
several types of data cleaning techniques depending on the type of data. For
example, for textual data, spell checkers can be used to lessen the amount of
mistyped or wrongly spelledwords. After cleaning, thedatagoestothe Exploratory
DataAnalysisstage.

(d) Exploratory Data Analysis

Oncethedataiscleaned, it hasto be analysed. Dataanaysts may apply avariety
of techniquesreferredto asExplor atory DataAnalysis(EDA) to understand the
data. EDA is a systematic way of approach to analyse the data. The process of
explorationmay resultinadditional datacleaning or requestsfor gettingadditional
data, so these activities may beiterative in nature. For example, in the student’s
details, getting additional information like phonenumber, email id or entering the
marks scored by the student after every exam would be useful in future.

These techniques are used to encourage the data to suggest model sthat might be
appropriate. The purpose of EDA isto:

e check the missing data and other errors;
e identify themostinfluential variables, etc.,

Itfocusesondiscovering new features. After thisanalysis, it goestothemodelling
and algorithm stage.

(e) Modeling and Algorithms

Modeling and Algorithms is an analytical model that is designed to perform a
specific task. Mathematical formulas or algorithms may be applied to the datato
identify therelationshipsamongthevariables. (A variableisadataitem containing
values in the form of numbers or characters). Data analysts build models that
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businesswell enough and predi ct whether theresultsobtained fromthemathematical
model saremeaningful and rel evant according tothegivensituation. For example,
inthestudent’ sdetails, identifying therel ationshi p betweenthevariables- Father’s
name and Phone number would be useful for communication purposes. The next

isth .
Notes stage is the data product stage

(f) Data Product

A data product is a computer application that takes data inputs and generates
outputs. In other words, it’s a production output from an analysis. For example,
in the student’s details, marks scored in every exam would help the instructor/
teacher to gain insights and make predictions on the performance of the student
in the upcoming exam.

An application that analyses the data about a customer’s recent purchases and
recommends some other purchase that the customer might enjoy based on the
choice of productsthat he/she has purchased is also an example of Data Product
stage. After thisstage, the datagoesto thelast stagein dataanalysis, whichisthe
communication stage.

(g) Communication

Oncethedataisanalysed, it may bereportedinvariousformats. Theusersmay give
their feedback, whichresultsinadditional analysisof thedata. When determining
how to communicate the results, the analyst may consider the data visualization
techniquestoclearly and efficiently communi catethemessagetotheaudience. The
datavisualization usesinformation, which is displayed in the form of tables and
charts to help communicate the key messages contained in the data. Tables are
hel pful to auser who might analyse specificnumbers, whilecharts(e.g., bar charts
or line charts) may explain the quantitative data effectively.

For example, inthestudent’ sdetails, representing the marks scored by the student
intheform of achart would hel p his/her parentsto easily understand theacademic
performance of their child.

Thus, the data goesinto all the stages mentioned above during the data analysis.
To understand this process better, look at the Fig. 3.1 which clearly shows data
science process in the form of aflowchart.
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Data =
Requirements Data Product
and Collection

Data Cleaning DE:EIZ::?ygs

Fig. 3.1: Data Science Process Flowchart

Sometimesthe datafrom one source might not be sufficient to take decisions. So,
theremay beasituation n, whereyou need tointegrate datafrom multiple sources
for better decision making. To integrate the required datafrom multiple sources,
adatawarehouseis created. Let us now discuss data warehouse, its advantages
and disadvantagesin detail.

3.4 DATA WAREHOUSING

Data Warehousing is the process of constructing and using a data warehouse. A
data warehouse collects and manages data from multiple sources to provide
meaningful insights. It mainly combines data from several sources into one
comprehensive database. It acts as a central repository where input is received
from different sources. It involves data cleaning, data integration and data
consolidations. Sincedataispooled from different sources, theamount of datain
datawarehouse will bevery large.

Using thistechnol ogy isquite effective. For example, inawarehouse, it helpsthe
executivesto collect thedataand anal yseit effectively. Based onthecollected data,
the executives can take quick decisions after analysis. Warehousing allows usto
process large amount of complex datain an efficient manner. The areaswhere a
data warehouse is used are airline, banking, health care, telecommunication,
hospitality industry etc.

There are three characteristics of data warehouse. They are integrated, time-
variant and non-volatile. L et usdi scussabout each of thesecharacteristicsinbrief.

e Integrated: The way the data is extracted and transformed is uniform,
regardless of the original source.
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etc.).
e Non-volatile: A datawarehouse is not updated in real-time.

You may have understood the various uses of datawarehousing. Let us discuss

some of its advantages.
Notes

Advantages of Data Warehouse

e |tallowstheusersto quickly accessthecritical datafrom sources, whichare
availableinoneplace.

e  Since data warehouse allows users to access the critical data from various
sources at asingle place, it savesthe user’stime of retrieving the datafrom
multiplesources.

e Datawarehouse storesalargeamount of historical data. Thishelpstheusers
toanalysedifferent timeperiodsandthereafter generatetrendsto makefuture
predictions.

Now, let us discuss about some of the disadvantages of data warehouse.

Disadvantages of Data Warehouse

e  Creationandimplementation of datawarehousei satime-consuming process.

e The data warehouse may seem easy, but actually, it istoo complex for the
average users.

e Organisations need to spend a lot of their resources for training and
implementation of datawarehouse.

When you keep collecting data for along period of time, the database becomes
very large. Extracting the datafrom alarge database, based on your requirement,
then becomes very difficult. In order to overcome this obstacle, data mining is
required. Let uslearn about data mining now.

3.5 DATA MINING

It isthe process of analysing very large sets of datato extract useful information
fromit. It looksfor hidden patterns and trendswithin the data set. DataMiningis
primarily used to discover and indicate the relationship amongst the different
variableswithinthelarge database. L et usnow discusstheadvantagesof theData
Mining:
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Advantages

Marketing: It assiststhe marketing compani esto understand the patterns of
purchase transactions by the customers. This will help them to take better
decisionsfor earning moreprofit. Also, itisbeneficial toall theindustriesas
it helpsin developing smarter marketing campaigns.

Telecommunication: Inthecommunicationfield, it hel pstoidentify thecall
record analysis. For example, monitoring the details of acall and providing
thefollowing datasuch asthedateof call, thenumber fromwhichthecall was
originated/received and identifying the I nter national M obile Equipment
Identity (IMEI) number etc.

Financing: It helps the government agencies to analyse the records of the
financial transactionsto build the patternsthat can detect money laundering
or criminal activities. It also helpsfinancial institutionsto deduct fraudulent
transactions.

Besides these advantages, data mining has some disadvantages too. Let us see
some of them.

Disadvantages of Data Mining

Skilled PersonsRequired for DataMining: Thetoolsusedfor datamining
arevery complex, hence aspecialised personisrequired to analyse the data
and understand the result.

Privacy & Security: Theprivacy issueshavebeenincreasinginrecenttimes
duetothesocial networks, e-commerceetc. Dueto privacy issues, peopleare
afraidtosharetheir personal information, which caneasily bemanipulatedin
anunethical way by posing severethreatstotheindividual or organisation.As
large amount of datais collected in data mining systems, confidential data
might be hacked by the hackers.

Selection of correct Dataminingtool: Datamining toolswork in different
manners due to different algorithms employed in their design. So, selecting
acorrect datamining tool isadifficult task. Also thereis no guarantee that
it would provide accurate results every time which may lead to serious
consequences.

These are the disadvantages of data mining. Now, let us discuss about Big Data.

There can be scenarios where the data needs to be collected from the users
frequently. If the datais collected from every user frequently, the amount of data
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of big dataand itsusage in real-life scenarios in detail now.

3.6 BIG DATA

Big dataisaterm used to describe acollection of very large, highly complex data

Notes sets, whicharecontinuously growing exponentially withtime. Itissovoluminous
that traditional data management tools and software techniques cannot store and
processit quickly. Inthe current scenario, thistechnology isadvancing at arapid
pace. It is useful in addressing a range of business activities from customer
experienceto analytics.

There are many real-time situations, where big datais being used. L et us discuss
some of the examples.

Examples

Internet and Social Networking sites

According to arecent survey, datain TeraBytes and PetaBytes gets consumed on
theinternet and in the databases of social media sites such as Facebook, Twitter
etc., onadaily basis. Thisdataismainly generatedintheform of imagesandvideo
uploads, message exchanges, uploading comments etc.

Airways

An aeroplane engine generates huge volume of datain ashort flight time. With as
many asthousandsof flightsflyingdaily, thegeneration of datareachesupto many
PetaBytes (PB; 1 PB = 10% bytes) per day.

Now you must have understood the concept of big dataand itsusagein real-time
scenarios. The big data can be classified into two typesi.e., structured data and
unstructured data. L et us discuss about each one of them in detail.

3.6.1 Types of Big Data

e Sructured Data: In the structured data, the data can be processed, stored,
and retrieved in afixed format. It refersto the datathat has adefined length
and format. Examples of structured data are numbers, dates and strings
(group of words). The structured data is usually stored in a database. For
example, a‘Sudent’ tablein adatabaseis considered as Structured Data as
shown at Table 3.3.
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Table 3.3: Sructured Data

Admission No

Student Name

Date of Birth

Class

Gender

1001
1132
1503
1425

Ravi
Radha
Rajesh
Priya

12/12/2004
02/04/2006
01/06/2009
05/05/2007

10
8
5
3

Male
Femade
Male

Femae
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Unstructured Data: It refers to the data that lacks any specific form or
structure. Unstructured data includes bitmap images/objects, text and other
datatypesthat are not part of adatabase. For example, anemail or the search
result returned by ‘ Google Search’ is considered as an unstructured data as
shown at Fig 3.2.

Go gle solar system X & Q i3 '

Q Al @ Images () Videos @ News < Shopping i More Settings  Tools

About 98,90,00,000 results (0.68 seconds)

en.wikipedia.org > wiki > Solar_System ~
Solar System - Wikipedia

The Solar Sy
either directly

is the gravitationally bound system of the Sun and the objects that orbit it
directly. Of the objects that orbit the Sun directly, the largest are the eight

planets he remainder being smaller objects, the dwarf planets and small Solar System

bodies.

Nearest known planetary system: Proxima Ce... Orbital speed: 220 kmis; 136 mps
System mass: 1.0014 Solar masses Orbital period: 225-250 myr

Portal:Solar System - Solar System model - Timeline of Solar System _.. - Mars

You've visited this page 3 times. Last visit: 15/5/19 Solar SyStem <
Star system

solarsystem.nasa.gov » solar-system » overview v

Overview | Our Solar System — NASA Solar System Exploration The Solar System is the gravitationally bound system of the Sun

and the objects. directly. O the objects

ight planets, with the

rf planets and small Solar

Oct 7, 2019 - Our solar system consists of our star, the Sun, and everything bound to it by
gravity — the planets Mercury, Venus, Earth, Mars, Jupiter, Satum, Uranus and Neptune, dwarf
planets such as Pluto, dozens of moons and millions of asteroids, comets and meteoroids.

Videos Known minor planets: 796,354

Known planets: 8 (Mercury; Venus; Earth; Mars; Jupiter; Satum;
Uranus; Neptune)

Fig. 3.2: Google Search Result

You cantry identifying someof theexamplesfromyour day-to-day lifeand classify
the data as structured and unstructured data.

Now, let us discuss some of the characteristics of Big Data.

3.6.2 Characteristics of Big Data

Volume: It is one of the most important characteristics, which needs to be
considered while dealing with big data as the term big dataitself point out
towards datawhich isenormousin size. Also, whether aparticul ar data can
actually be considered asabig data or not, that depends upon the amount or
volume of the data.
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Variety: It refersto heterogeneous sources and the nature of the data (both
structured and unstructured). During earlier days, spreadsheetsand databases
weretheonly sourcesof thedatawhichwereconsidered by most applications.
Nowadays, dataintheform of emails, photos, videos, PDFs, audiofiles, etc.,
areal so being considered for analysis purposes. Thisvariety of unstructured

data poses certain issues related to storage, mining and correct analysis of
Notes data.

e Veocity: Theterm ‘velocity’ refersto the speed of generation of data. How
fast the data is getting generated and processed to meet the user’s demand,
which determinesthereal potential of data. Big datavelocity dealswith the
speed at which the data flows in from sources such as, business processes,
applicationlogs, networks, social mediasites, mobiledevices, etc. Theflow
of dataislarge, fast and continuous.

Ability to processthe big data bringsin multiple benefits. L et us discuss some of
these now.

3.6.3 Benefits of Big Data Processing

e Thesourcessuch assearch engineand social mediasitescan alsobeused for
busi nesses, whiledefining businessstrategi esand taking decisionsfor earning
profits/selling or marketing the products etc.

e You might have seen that company people using traditional customer
feedback forms after acustomer purchases any productsfrom the company.
Now these customer feedback systems are getting replaced by new systems
designed with Big Data technologies. In these new systems, big data and
Natural Language Processing (NL P) technol ogiesarebeing used toread and
evaluate consumer responses, which leads to improved customer service.

e Withthe help of big data, theidentification of the risk whilst launching the
products/services, can bedetected at an early stageitself. Thisleadsto better
operational efficiency of the product/services.

. INTEXT QUESTIONS 3.1

Fill intheblanks

Lo, strategy isthe process of creating plansfor handling thedata
that has been created, stored, managed and processed by an organization.

2. e is the process of constructing and using data warehouse.
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3.

5.

The Google Search result isan example of .........cccceeueee. data.

........................ involvesdigging throughinformationtoidentify predictable
patterns, interpret results and take business decisions.

The characteristics of big data are .........ccccceeueeeee. ) e and

@_’\ WHAT YOU HAVE LEARNT

Data means raw facts gathered about someone or something, which is
random.

Facts, concerning a particular event or subject, which are refined after
processing iscalled information.

Dataanalysisisaprocessof inspecting, transformingand displaying datawith
thegoal of discovering useful information and supporting decision- making.

Data mining isaprocess, which is used to extract usable datafrom alarger
set of raw data.

A data warehouse is constructed by integrating data from multiple diverse
sources that support reporting and decision making.

Bigdataisaterm used to describeacoll ection of voluminousamount of data
thatisvery largeinsizeandiscontinuously growing exponentially withtime.

Big data can be classified as structured and unstructured data.

E\ TERMINAL EXERCISE

©o g c w N P

DefineDatamining.

What are the three characteristics of data warehouse?
What do you mean by data cleaning?

Differentiate between dataand information.

What are the characteristics of Big Data?

Mention the various stages of dataanalysis.
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LR SERS TO INTEXT QuESTIONS
31
1. Datamanagement.

Notes 2. Datawarehousing.
3. Unstructured.
4. Dataanalysis.
5. Volume, Variety and Vel ocity
s N

Key Learning Outcomes

e Beproficient in differentiating data from information, identifying the
variousstagesof dataanalysis, datawarehousing and datamining aswell
asthe characteristics of big data.

e Beableto differentiate between structured and un-structured data.
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SECURING THE SYSTEM

4.1 INTRODUCTION

Westorealot of important personal and professional informationinour computers
intheform of data. You must have heard about the misuse of data happening very
commonly now-a-days, isn’'t it? This shows that the information stored in the
computer can beaccessed and misused by someonewhoisnot authorisedto access
it. Itisextremely important to protect theinformation in the computer to keep the
information secure. The process of protecting the information stored in your
computer is called ‘information security’. In this lesson, you will learn about
information security, cyber security and network security. It also gives us an
opportunity to learn about how we can protect our data that is stored in the
compulter.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:
e defineinformationsecurity;

e discussabout cyber security;

e explain network security and

e protect and secure your computer system by following the prevention
measures.

4.2 INFORMATION SECURITY

Theinformation stored in the computer and other electronic devices needsto be
protected from any theft or damage. Otherwise, the same can lead to loss or leak
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by accident or it can beintentional . Some of thedamagescan be permanent, which
meansoncetheinformationislost, it cannot berecovered. Measuresmust betaken
toensurethat your informationisnot viewed or accessed without your permission.
Also, measures should betaken to protect theinformation from getting damaged.

Information security deals with the measures that one should adopt to avoid
Notes damage to the computer and to its data. In thislesson, you will learn about what
arethe stepsto befollowed for preventing loss of dataand al so the measuresthat
need to be adopted to keep the computer safefrom natural and man-madethreats.
Let us discuss about cyber security now.

4.3 CYBER SECURITY

Cyber security isthe processof protecting and recovering programs, network and
datafromattacksontheinternet that areintended for exploitation. Cyber security
coversthreatsthat useinternet. The main objective of cyber security istotakethe
measuresagainst such attacksover theinternet and protect the programs, network
and data by adopting a few safety measures. You need to ensure that your
username, password, credit card or onlinebankinginformation aresecureasthese
detailsare proneto attack and could be used by criminals or unauthorized users.
Nowadays, many of us are using internet for online learning, online bank
transactions, onlineticket booking, online shopping etc. But you haveto bevery
careful whileaccess nginternet becausesomewebsitescana soinstall malwareon
the computer without the knowledge of the user. The risk of such actions can be
reduced by installing softwaresuch asantivirus, anti-spyware, firewall setc. Strong
passwords can also be used to protect data. Let us learn about some of the best
practices that should be followed to ensure cyber security.

Best Practices for Cyber Security

e KeegpSrongPasswor ds- A passwordshouldbeacombinationof alphanumeric
(alphabets and numbers) and special characterssothat it would be tough for
others to find out or guess the password. Most websites check for the
effectivenessof thepasswordwhilecreating anaccount andinformyou of the
strength of the password (For example, strong, fair, weak etc.) as shown at
Fig. 4.1.

The guidelines for managing strong passwords are:
(1) Thelength of the password should be at |east 08-14 characters.

(i) Avoidkeeping passwordsassequential numbers, usernames, pet names, your
likesand dislikes; which are easy to guess.
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(iii) It should be acombination of alphanumeric characters and symbols such as
~L@#S%N&* (O){}[1<>,.:" ;" |\

(iv) Make sure every account of yours has a different password.

(v) If possible, use random password generators to create new passwords.

Choose a password: |......... 123456739 Password strength:  Weak

Minimum of 8 characters in length.

Re-enter passward: |

Choose a password: l........ OR763432 Passward strendgth:

Minimum of 8 characiers in lengih.

Choose a password: l......... TOB7654321 Passwaord strength: YWeak

Minimum of 8 characters in length.

Choase a password: I......... ORTE54324 Password strength:  Strong

Minimum of 8 characters in length.

Fig. 4.1: Password Srength

Areyou using astrong password for your onlineaccount?1f not, pleasestart using
a strong password from now on.

Clear Browser Cookies

You might have noticed that while opening some of the websites, the system
usually asksyour permission to allow the use of cookies. Cookiesare small files
that arecreated onthelocal computer whenyouvisit thesewebsites. They provide
away for thewebsiteto keep track of the users’ preferences. Though the cookies
store databased on the activity performed during thevisit to the website, such as
logindetails, visited web pagesin awebsite, etc., the sameinformation could also
be tracked by unauthorized users who try to gain access to your personal
information stored in your computer. But now-a-days, popular browsers give a
feature to implement do-not-track option, which allows the users to block the
cookiesthat may track your browsing activity.

Now we will discuss about how to clear cookies data and block cookies. The
processisexplainedfor MozillaFirefox, however, itissimilar for all thebrowsers.

(i) OpentheMozillaFirefox (any other browser) and click Open Menuiconon
the top right corner of the browser.
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@ NewTab - .
5 C 0o Q_ search with Google or enter address ‘ +yiINnD O &
@ sign in to Firefox
‘ G search the web W Privacy Protections
o G - T = . T ST B 1 aNemedow Ctrl+N
©3 New Private Window Ctrl+Shift+P
1) -
N otes ua Top Sites v 6 Restore Previous Session
T
= Zoom - (100% 4+ 2
Edit ¥ Oy
s I\ Library >
facebook mozilla pi.swayam w0 Logins and Passwords
M Add-ons Ctrl+Shift+A
% Highlights v ¥ options
,/ Customize...
Open File... Ctri+0
Save Page As... Ctri+S
o = & Print..
[Ch [Cha )
MOZILLA GOOGLE UPWORK Q_ Find in This Page... Ctrl+F
Get a Firefox Account - Keep you... Gmail - Free Storage and Email fr... Moving to Clout More N
Web Developer >
%5 What's New >
Messages from Firefox
® Help >
0 Watch the blocked trackers pile up in the Firefox privacy protections report, then continue inter » it CtlsshiftsQ
® Mozilla Firefox seems slow... to...start. [ Leam Howto Speea itup | [ Don't Teil Me Again | x

22-11-2019

Fig. 4.2: Mozilla Firefox Options Menu
(iii) Click *Privacy & Security’ option.
(iv) From*‘Cookiesand Site Data’, click ‘Clear Data’ button (refer Fig. 4.3).

| £ Opticns B+

&« o C R ©) firefox  ahout:preferences#privacy %4 vy in @ o &

P Find in Options

ﬁ General

Q Cookies and Site Data
Home
Your stored cookies, site data, and cache are currently using 555 MB of Clear Data...
Q Search disk space. Leamn more
Manage Data...
ﬁ Privacy & Security Delete cookies and site data when Firefox is closed Manage Permissions... P
.’3 Sync k|
Logins and Passwords
V| Ask to save logins and passwords for websites Exceptions...
V| Autofill logins and passwords Saved Logins...
/| Suggest and generate strong passwords
/| Show alerts about passwords for breached websites Learn more
Use a master password Change Master Password

% Extensions & Themes

@ Firefox Support History

Fig. 4.3: Privacy and Security Option
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(v) Clear Datadiaog box will be displayed. Check the box Cookies and Site
Data and click on Clear button (refer Fig. 4.4). The Clear all cookiesand
site data confirmation box will be displayed as shown at Fig. 4.5.

Clear Data X

Clearing all cookies and site data stored by Firefox may sign you out of websites and
remove offline web content. Clearing cache data will not affect your logins.

/| Cookies and Site Data (8.2 MB)
You may get signed out of websites if cleared

v/ Cached Web Content (547 MB)
Will require websites to reload images and data

Cancel Clear

Fig. 4.4: Clear Data Dialog Box

@ Selecting ‘Clear Now' will clear all cookies and site data stored by Firefox. This may sign you out of

websites and remove offline web content.

[Clear Now l [ Cancel

Fig. 4.5: Clear All Cookies and Site Data

(vi) Click Clear Now button to clear all the cookies.

The cookies stored in your browser will get deleted. Once you have cleared the
cookies, now you can block them by choosing Privacy & Security option (refer
Fig. 4.3). Choose Block cookiesand site data —Third-Party trackers option
from the drop-down menu (refer Fig. 4.6). Now the cookies for third-party
trackerswill be blocked in your computer.
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'ﬁ Options

) See what's new with Firzfox

(&)> C @ © Firefox | about:preferences#privacy

ﬁ- General
Cookies and Site Data
ﬁ Home . d . 3
Your stored cookies, site data and cache are currently using 16.9 MB of disk
Q Search space. Learn more
n Privacy & Security Accept cookies and site data

® Block cookies and site data

8 Firefox Account

Type blocked i Third-party trackers (recommended) e

Third-party trackers (recommended)

Keep until  Firefc Cookies from unvisited websites

All third-party cookies (may cause websites to break)

o All cookies (will cause websites to break)

Fig. 4.6: Block Cookies and Site Data

You can try to delete or block cookies in your browser to keep your personal
informationsafe.

Install Anti-Virus and Anti-Spyware Software

You havealready |earnt about anti-virussoftwareinlesson 2 that it will block and
detect unwanted software program installations and remove those programs, if
installed. Similarly, anti-spyware software will prevent, detect and remove any
spyware. It also provides real-time protection for the computer. Some of the
popular examples of anti-virus software are Norton, McAfee, Kaspersky etc.

K eegpyour antivirusand antispywareprogramsal waysup-to-dateinyour computer.
This helps in protecting your computer from threats. In order to protect your
computer from virus, do not download any attachment, which is sent by an
unknown sender through emails. Even if it is from a known sender, scan the
attachedfilefor virusesand ensurethat theattachmentisnot havingany virus, only
then download the attached file. It might be afake e-mail trying to gather your
personal information such asbank account details, homeaddress, debit/credit card
detailsand so on. Somee-mailsurgeyoutoclick onthelinkssaying you havewon
alottery and pretend to transfer alarge amount of money to your bank account.
Do not get trapped by these mails. These are fraudulent mails, which could
compromise the security of the information and data stored in your computer.
Ensure that your computer has an anti-virus softwareinstalled in it.
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Take Precautions While Registering with Websites

Read thetermsand conditions, privacy statement or policies, whenever you create
an account on awebsite. Thiswill help you to understand how the website uses
your personal data, whichyou haveprovidedwhileregisteringwiththat particular
website.

Be Careful While Sharing Personal Information

You havetobevery careful, whileaccessing onlineplatform. Beforebrowsingthe
website, you have to ensure that the website is trust-worthy asthere are chances
that the information given by you can be misused by unauthorized users.

If you areusing social networking sitessuch as Facebook, Instagram etc., then do
not give permissionto thesiteto accessyour personal details. You can changethe
settings of these networking sitesand givethe personal detail accessto only your
friends and family members and that too with due diligence. Do not accept any
friend request, which is sent by unknown persons.

You might have used WhatsApp in your mobile. You can change the privacy
settings of your account and do not give the permission to everyoneto view your
profile picture. People can download the picture and misuseit. Even though we
are having lot of applications which keep us connected with friends and family
members. But these apps require our permission for accessing our personal
information, which means safety isin your hands.

Secure Transactions

You might have purchased some products through online shopping. While doing
online shopping or transactions, the websites save your credit card or debit card
or online banking information such asyour credit card number, debit card details
account details, etc. This information can be tracked and used by unauthorized
userscalled ‘hacker s to misuseit. Ensurethat thewebsiteis safewhile entering
banking information by checking the URL of thewebsite. If the website usesthe
term ‘https' in the website address, then it is a secure one. Also, you can notice
alock symbol intheaddressbar of theweb browser, which ensuresthat thewebsite
you are using is secured.

Backup Your Data

Sometimes you may not be able to accessthefilesin your computer or any other
devices because it may be corrupted or misplaced. It isrecommended to always
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drives(D:, E: etc.,) of your computer system which could be helpful in situation
when data is lost. Information can also be backed upon various secure cloud
services such as Google Drive, DropBox, etc.

Install Firewall

Notes
Firewall isnetwork security system comprising of software, hardwareor both that

prevents unauthorized access to the network by monitoring and controlling
incoming and outgoing network traffic, based on the security rules. Firewall
enforces a set of rules and determines whether a third-party can send any
information to your computer thus keeping your computer and the network
secure.

Install Software from Trusted Websites

Always install software from trustworthy websites. Go-through the review/
commentsgiven by theother userswho had already downloaded thesoftwarefrom
this website. Also, understand the purpose and nature of the software before
downloading and installing it. Once you have downloaded any software, then it
will be having the rightsto access your device.

Clear Browsing History

Web browsershavebuilt-in password management, whichisdesignedto storethe
passwordsand someother information enteredintheonlineformswhileaccessing
awebsite. Browsers save usernames and passwords when users attempt tolog in
thewebsite. Thisfacility ishel pful becausefrequently usedlogindetailsarestored
by the web browsers and the users need not type or remember the username and
password every timethey login to the website. However, thisfeature is not safe
on public or shared computers. It isalwaysagood practice not to save usernames
and passwords while you are using public or shared computers. Also, delete the
browsing history after the sessioniscompleted. To clear the personal datafroma
web browser suchasMozillaFirefox, you needto openthebrowser andfollow the
steps given below:

e Click Open menu icon on the top-right corner of the Mozillaweb browser.

e  Choose Options from the drop-down menu and click Privacy & Security
option.

e Thenclick Clear History button in the History section (refer Fig. 4.7).

Certificate in Computer Applications



Securing the System

—
3% Opteos X M

« > C 0 ©) Firefox  about:preferences#privacy 44

ﬁ' General

Histo
0 Home Y,

Firefox vill  Remember history o
Q Search

Firefox will remember your browsing, download, form, and search history.
B Privacy & Securily

& sync Address Bar
When using the address bar, suggest
/| Browsing history
' Bookmarks
/' Open tabs

Change preferences for search engine suggestions

% Extensions & Themes s
Permissions
@ Firetox Support
@ Location

L 09

O Find in Cptions

Clear History...

settings...

MODULE-1

Basic Computing
Skills (711)

Fig. 4.7: Privacy and Security Option

Inthe Clear All History dialog box, select the time rangeto clear and click
Clear Now button (refer Fig. 4.8). All the saved login details, and recently

visited webpageswill get del eted.

Clear All History

Time range to clear: ~ Everything

A All selected items will be cleared.

%, This action cannot be undone.

History
/| Browsing & Download History |V | Cookies
/| Active Logins | Cache

/| Form & Search History

Data

Site Preferences Offline Website Data

Clear Now

Cancel

Fig. 4.8: Clear All History Dialog Box
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learnt cyber security, now let us discuss about network security.

4.4 NETWORK SECURITY

In this digital world, there are many organizations, which rely on computer

Notes networks to share information in an efficient, productive and safe manner.
Computer networks are becoming larger and more complex every day. If each
member in an organization has a dedicated workstation, a large organization
would havemany workstationsand serversonthenetwork. Itisnecessary that the
information stored in the network shoul d be maintai ned safely from unauthorized
access. Thereis a possibility that each computer in the network have different
operating systems, hardware and software. Also, it isused by userswith different
proficiency level.

Most usersuseinternet for learning, doing transactions, sending/receiving emails
etc. The computersin the network are directly connected to the internet may be
unsecured. This unsecured computer network will become atarget for the users
who want to gain unauthorized accessto the information in the network. So, itis
very important to keep the network secure. Network security, refers to the
measures taken to protect the dataiin the network. It includes both hardware and
software resources. It ensures confidentiality (prevents unauthorized use of
information), integrity (ensures the accuracy of information) and availability
(authorized users have timely access to information). It also provides access
control, which checkstheauthenticity of theuser beforethedataisused by theuser
in the network.

The personal datawhich we saveinthe computer needsto be secured. Therefore,
it isimportant to take measuresto protect your computer from damage. Thereis
apossibility of losing data, due to natural or man-made threats.

[ Security Threats ]

[ Man-made Threats ] [ Natural Threats ]

Fig. 4.9: Threats

You will now learn about the natural threats and man-made threats and the
preventive measuresyou should taketo protect your computer from thesethreats.
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4.4.1 Natural Threats to Computers

Lightning that strikes with high electrical charge can cause a surge. Many
partsof thecomputer such asCPU, memory unit, motherboard, modemsand
routers can also be affected.

Temperatureisamajor factor which affectsthe performanceof thecomputer.
M ost el ectroni c devicesaredesigned tofunctionwithinaspecifictemperature.
Extreme heat or extreme cold will result in causing a malfunction in the
compulter.

Themajor damagecanbecaused by firewhichisirreplaceable. Theheat from
thefire makesthe sensitive components of the computer to melt. The smoke
from the fire can cause the CPU to overheat and damageit.

Preventive Measures to Protect Computers from Natural Threats

The preventive measures that can be adopted to keep the computer safe from
natural threats are:

Backup Data: It helpsto restore the data if it islost. You should take the
backup in any external storage device suchasCD, DVD, pendriveand hard
disk at regular intervals. With cloud storage, the process of backup data has
become simpler and easier.

Placing Computer in SecureL ocation: You should install the computer in
asecure place, whereit will not be affected by natural threats. For example,
you can avoid placing the computer in a room where it receives direct
sunlight, dust or moisture.

Maintaining Ambient Conditions: Make surethe room’stemperature and
humidity isoptimum for the computer to work without any malfunction. Air
conditionersand humidity controllershel pmaintainaproper working ambient
environment.

Preventing Loss of Data: Install Uninterrupted Power Supply (UPS) to
providepower supply incaseapower failuretakesplace. Since UPSprevents
the computer from shutting down suddenly, the data may not be lost.

Firelnsulation: Insulate computers from fire by placing them in fireproof
surroundings. You can also install fire safety equipment and proceduresfor
data damage control.

Now let us discuss about the man-made threats and the preventive measuresyou
can take to protect your computer from these threats.
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Computers receive threats from humans in the form of spies, crackers, hackers
whotry tobreach network security. They illegally accessconfidential information
suchasemail passwordsand bank account detailsetc. They arealsocalled white-
hats'. Once they gain unauthorized access, they destroy important information

Notes and cause problemsfor their targets.

Human Threats to Computers

e DeviceT heft: Electronicdevicessuchascomputers, |aptopsor smartphones
can be stolen by thieves when they get physical accessto these devices.

e Identity Theft: Hackerscanuseother person’sidentity to steal bank account
number, credit card/debit card number, ATM pin etc., for making online
transactions or purchases. Thiswould result in major financial lossesto the
victim.

e Virus,Wormsand Trojan Hor ses: You should understand that thevirusis
acomputer program, which can damagethe datastored in the computer. The
virusspreadsthrough CDs, DV Ds, pendrivesor whiledownloading thefiles
from the internet. Worms are the programs that replicate fast and occupy
memory space of acomputer system. Trojan horse isadestructive program
which claimsto be useful but harms the computer.

e Spyware: Itisamaliciousprogram that getsinstalledinacomputer without
the knowledge of the user. These programs scan our online browsing
activitiesand leak the information to third parties.

e Internet Scams: Asyou already know that internet scams are taking place
when people receive e-mail messages that are related to offering attractive
prizes, but the real purpose of the mail isto deceive the users and take their
money or personal information. Such e-mailscontai n messages, which make
theusersbelievethat itisfrom atrusted source/organi zation asking the users
to visit a website and give personal information such as password, bank
account details, credit card/debit card or pin number etc. However, these
websites are fake and they are used to gather user’s personal information.
With the details provided by the user, the author of the fake website steals
user’sidentity and commits crimeswith that identity.

e OnlinePredators: When children usethe internet, they may get in contact
withstrangers, which put themat great risk. Childrenwho chat with strangers
online are easy targetsfor online predators. It isnot advisable for anyoneto
communicate with strangersonline.
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Accidental Damage to the Computer: Carelessness can cause damage to
the computer. Spilling tea, coffee or water, can cause accidental damage to
the computer. Dropping any device, which was attached with the computer
also causes the device to malfunction. If any of these things happen, it is
suggested to take the device to an expert and get it repaired or recover the
data stored init.

Accidental Deletion of Data: Theremay beachancethat you may accidently
deletefiles. Thedeletion of filesmovesthosefilesinto therecyclebinfolder,
but the permanent deletion happens when Shift+Del keys are pressed
together or when theitemsare deleted from therecyclebin also. You haveto
take regular backups of your filesfor avoiding deletion of data.

There are many ways that you can follow to prevent your computer from man-
made threats.

Preventive Measures to Protect Computers from Man-Made Threats

The measures that can be adopted to keep your computer safe from man-made
threats are as follows:

Backup Data: One can take a backup of data periodically and storeitina
secure location. Now-a-days, a lot of cloud storage options are available,
which can be used to ensure data security.

DataEncryption: Datacan beencrypted usingtheencryption software. You
arealready familiar with encryption and decryption. Theencrypted datawill
not be in the readable form. Therefore, it becomes very difficult for
unauthorized users to read and interpret the data. For example, bitL ocker
feature in Windows 7 and Windows 10 enables disk encryption.

Installing Firewalls: In a networked environment, firewall (acts a virtual
wall) prevents human threats to the computers, which are connected in the
same network. Installing firewall is a safe way to protect your computer as
it stops malicious users to access your computer.

. INTEXT QUESTIONS 4.1

Fill intheblanks:

........................ isthemethod of protecting programs, network and datafrom
unauthorized access or attacks that are intended for exploitation.
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Skills (711) 2. A isamalicious program which destroys and damages the

data in the computer.

3 provides battery backup in case of power failure.
A e, refers to creating multiple copies of the data.
Notes 5. SpywareprogramssCanour ...........c.coeeue.. activitiesandleak theinformation

to third parties.

@\ WHAT YOU HAVE LEARNT

e The process of protecting information stored in your computer is called
‘Information Security’.

e  Cyber security isthe method of protecting programs, network and datafrom
unauthorized access or attacks that are intended for exploitation.

e Password should be acombination of upper case letters, lower case |etters,
numbers and special characters.

e Thecookiesare small filesthat are created on the local computer when we
visitwebsites.

e Keep your antivirus and antispyware software always up-to-date in your
computer.

e Ensure that the website is safe while entering banking information by
checking the URL of thewebsite. If the website usestheterm *https' inthe
website address, then it is a secure one.

e Firewall isanetwork security system comprising of software, hardware or
boththat enforcesaset of rulesand determineswhether athird-party can send
their information to your computer thus keeping your computer and the
network secure.

e Alwaysinstall softwarefromtrustworthy websites. Beforedownloadingand
instaling any software, first understand the purpose and nature of the
software.

e |tisalwaysagood practice not to save usernames and passwordswhile you
are using public or shared computers.

e Network security refers to the measures taken to protect the data in the
network.
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the knowledge of the user. These programs scan your online browsing
activities and leak the information to the third parties.

E\ TERMINAL EXERCISE Notes

1. Definecookies.

2.  What arethe benefits of clearing browsing history from the web browser?
3.  What arethethree primary features of network security?
4

Mention two man made threats and three preventive measures to protect
computers from human threat.

5.  Write any three best practicesto be followed to ensure cyber security.

E\ ANSWERS TO INTEXT QUESTIONS

4.1

1. Cybersecurity.

Computer virus.

Uninterruptible Power Supply (UPS).
Backup data.

o &~ w0 D

Onlinebrowsing.

Key Learning Outcomes

e Beabletofollow the best practicesfor ensuring information security.

e  Takepreventivemeasuresfor protecting computer system from human

threats/natural threats.
N )
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E-GOVERNANCE

5.1 INTRODUCTION

Weall know that government periodically introduces many policiesand provides
many servicesfor the benefit of itscitizens. With the advancement of technology,
interaction between government and the citizenshavebecomesimpler and easier.
Now-a-daysgovernment usesel ectronic mediumfor delivering new initiativesto
citizens. The electronic medium or digital medium provides transparency in the
process and delivers the information to the citizens in avery fast and effective
manner. People can really benefit by the government’sinitiatives. Inthislesson,
youwill learnabout e-Governance, digital payment methods, e-commerceandm-
commerce.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e definee-Governance;

e exploredigital payment methods;

e identify mobileappsfor e-Governance;

e differentiate between e-commerce and m-commerce.

Let us begin the lesson with the definition of e-Governance, its types and
advantages.

5.2 E-GOVERNANCE

Electronic Governance or e-governance is the application of Information and
Communication Technology (ICT) todeliver government services, dotransactions
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withthegovernment and exchangeof informati onand servicesbetween government
and the public. It provides an easy access to all the information pertaining to
government, thus improving transparency. E-Governance provides speedy
informationtoall citizens. Itimprovesadministration efficiency of publicservices
like health, water, power, security, transportation and municipal services.

Thee-governanceisclassifiedintofour typesaccordingtotheservicesit provides.
Let’s discuss about the types of e-governance.

The four types of E-Governance are:

(&) GovernmenttoCitizen (G2C): Itreferstothegovernment servicesthat can
be accessed by common people to reduce the time and cost to conduct a
transaction. A citizen can have access to the services anytime anywhere.
Online services like license renewal, payment of tax come under G2C
category.

(b) Government to Business (G2B): It is the exchange of services between
government and business organizations. A business organization can have
easy and convenient onlineaccessto government agencieswhichhelpsinthe
smoothfunctioning of thebusiness. It playsavital roleinbusinessdevelopment.
Online services such as electronic submission of tenders, electronic GST,
payments etc., are the examples of G2B category.

(c) Government to Employee (G2E): It aimsto bring the employeestogether
to improvise knowledge sharing. It provides online facilities to employees
such as applying for leave, checking salary payment records, checking the
balance of leaves etc. It aso provides human resource training and
development which can be taken online. It acts as an intermediate between
employees, government institutions and their management.

(d) Government to Government (G2G): It refersto the interactions between
different departments, organizations and agencies within the government.
Thisincreases the efficiency and quality of government processes. It helps
different government departments to establish relations and work together
whichleadsto enhanced service. It can communicatewith local government
aswell asglobal government.

Canyouthink of any of thee-governanceservicesthat you haveusedfor your
learning purpose? If so, under which type of e-governancedoesit belongto?

Now let us discuss some of the advantages of e-governance.
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(a) It providesawide range of servicesto the citizensin an efficient and cost-
effectivemanner.

(b) It facilitates better communication between government and businesses.

Notes (c) It enables sustained availability of information and transparency in the
process.

(d) Itsupportsandsimplifiesgovernancefor government, citizensand businesses
by connecting all three partiestogether.

(e) It offers better delivery of services to citizens, improved interaction with
busi nessesandindustries, citizen empowerment, better management, greater
convenience, timesaving and cost reductionswhen compared to paper based
system.

Canyouthink of oneadvantage of the e-governance servicethat you areusing for
|earning purpose?

. INTEXT QUESTIONS 5.1

Fill intheblanks.

Lo, is the application of Information and Communication
Technology (ICT) todeliver government services, communicationtransactions,
exchange of information and services between government and the public.

20 refers to the interactions between different departments,
organizations and agencieswithin the Government.

3 provides online facilities to employees like applying for
leave, checking the balance of |eaves, checking salary payment records etc.

5.3 EXPLORING DIGITAL PAYMENT METHODS

You would have studied in your history subject that in the ancient times, people
exchanged goodswithout the need for money. At that time, therewasno currency
involved in businesstrading. However, people could only exchange goods when
both the partieswerein need of each other’s products. Thisresulted inincreased
inconvenience and difficulties. That is when the concept of money came into
existence. Money, being the most basic form of credit allows peopleto accept the
payment inabelief that they will beableto usethat money to purchase something
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which they want later. But as the transactionsincreased and amount involved in
the transaction became more, handling hard cash money wasdifficult. In order to
handle situations like these, digital payment methods were adopted.

Digital Payments

Digital paymentisamethod of payingfor products/goodsor serviceselectronically
using electronic devicesinstead of using cash or cheque. In digital payment, the
payer and payee, both use electronic modesto send and receive money. No hard
cash is used for the transaction.

The Government has been taking several measures to promote and encourage
digital payment methods. There are varioustypesand modesof digital payments.
Some of these include the use of debit/credit cards, internet banking, mobile
wallets etc. Digital payment methods are easy to use and provide customers the
flexibility to make paymentsfrom anywhereanytime. Theseare good alternative
to traditional methods of payment as it speeds up the transaction cycles.

Can you think of places where you have noticed people using digital payment
methods?

There are many digital payment methods. Let’s see some of the popular digital
payment methods now.

The popular digital payment methods are:

(&) Banking cards. Cards are among the most widely used digital payment
methods. These cards come with various features and benefits such as
security of payments and convenience. Moreover, they can also be used to
make payments for any online purchases. Examples of banking cards are
debit/credit cards, prepaid cards etc.

(b) USSD (Unstructured Supplementary Service Data): It isanother type of
digital payment method. It can be used to carry out mobile transactions
without downloading any app. The main aim of thistype of digital payment
isto create an environment of inclusion among the underserved sections of
the society and integrate them into mainstream banking. It is used for fund
transfer, to have alook at the bank statement and make balance queries.

(c) AEPS (Aadhar Enabled Payment System): AEPS can be used for all
banking transactions like balance enquiry, cash withdrawal, cash deposit,
fund transfers etc. All transactions are carried out through a banking
correspondent based onAadhar verification. Thereisnoneedtovisit thebank
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with the customer’s bank account.

(d) UPI (Unified Payment Interface): It isatype of payment system through
which any customer holding a bank account can send and receive money
through aUPI based app. Thisserviceallowsthe usersto link any number of

Notes bank accounts on a UPI app on their smart phone to easily initiate fund
transfers. The main advantage of UP!I is that it enables money transfers
without abank account or IFSC code and it isinstant. The user hasto create
aVirtual Payment Address(VPA) and paymentswill happenwiththisVPA.
To use this service, one should have a valid bank account and a registered
mobile number which islinked to the same bank account.

s ™ e ™
IFSC (Indian Financial System A Virtual Payment Address (VPA)
Code) is a unique 11-digit number is an identifier that can be
for identifying the bank and branch uniquely mapped to an individual
in which an account is held. It is account. UPI services offer
used for online fund transfers. customers the option to create
IFSC code can be found on cheque VPA for sending and receiving
book provided by the bank. payment
\ J N\ J
Fig. 5.1

(e) Mobile Wallets: It is atype of virtual wallet service that can be used by
downloading the app. The digital or mobile wallet stores the bank account
informationinanencoded format to allow secure payments. Theuser canadd
money to the mobilewallet and use that amount for paymentsto merchants,
and for sending and receiving money from other users. Some mobilewallets
may charge a certain transaction fee for the services offered. Examples of
mobilewalletsare Mobikwik, PayTM.

(f) Bank prepaid cards: A prepaid card isan alternative banking card that lets
the user spend the money which isloaded onto the card. Like adebit card, a
prepaid card works at any merchant that accepts its payment network such
asVisaor Master card. It is safer and more convenient than using cash.

(g) Bharat Interfacefor Money (BHIM) app: Itisapayment app that letsthe
user to make simple, easy and quick transactions using Unified Payments
Interface (UPI). Users can make direct bank payments to anyone on UPI
usingtheir UPI 1D or scanning their QR codewiththe BHIM app. BHIM app
can be used by anyonewho hasamaobile number, debit card and avalid bank
account. These digital payment methods are very useful asthey have many
benefits as compared to cash transactions.
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Dueto these popular digital payment methods, money transactions have become
much simpler to handle. Let us discuss about the advantages of digital payment
methods.

Benefits of Digital Payments
Some of the benefits of digital paymentsare:

(a) Faster, Easier and Convenient: Cashless payments speed up the payment
process asthereisno need to fill inlengthy forms. You would have noticed,
whileshopping, digital payment methodshel ptoavoid peoplewaitinginlong
gueue in the cash counter.

There isno need to stand in the long queue to withdraw money from ATM.
Digital paymentsarevery convenient astheservicesareavailable24x7 all 365

days.
(b) Economical: Most of the payment apps do not charge a transaction fee or

processing feefor the services. For example, UPI services can be availed by
the users free of cost.

(c) Discountsand Rewar ds: Therearemany discounts, rewardsand cash backs
offered by banksto the customerswho use digital payment appsand mobile
wallets.

(d) Easy Bill Payment Process: Digital payment platformsarevery convenient
for payingutility bills. Whether itiselectricity bill, internetbill, phonebill, all
such utility billscan be paid using single app.

(e) Maintenance Record of Digital Transactions. All the transaction records
can be maintained properly. Unlike cash transactions, customers can keep

track of each and every digital transaction that is made no matter how small
the transaction amount is.

Withall theseadvantages, digital payment methodsare getting popul ar nowadays
asit makesour transactions secureand hassle-free. Not only for online payments,
there are many appslaunched by the government for e-governanceto makelives
better for the citizens of the country.

. INTEXT QUESTIONS 5.2

Fill intheblanks.

Lo, refers to the use of smartphone or other cellular devicesto
perform online banking transactions such as monitoring account balances,
transferring funds between bank accounts, bill payments.
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2. isapayment app that lets the user to make simple, easy and
quick transactions using Unified Payments Interface (UPI)

3 is a type of virtual wallet service that can be used by
downloading the app.

Notes

5.4 MOBILE APPS FOR E-GOVERNANCE

Therearemany mobileappsthat ensureel ectronic servicesby thegovernment are
availableto people. Withincreaseintheaccessibility of mobilephoneseveninrural
areas, thegovernment ispromotingthedelivery of e-governanceservicesthrough
mobile apps. The mobile apps provide fast and easy access of services and
information to citizens, thus establishing a two-way communication between
government and citizensand promoting empowerment of citizens. L et usdiscuss
about some of the mobile apps which enable easy and round-the-clock accessto
publicservices.

(&) DigiLocker: Itisakey initiative under Digital Indiathat enablescitizensto
storeofficial documentsonthecloud-based platformwhichissafeand secure.
Thisserviceisaimedtowardsreducingtheneedto carry physical documents.
Aimed at the idea of paperless governance, DigiLocker is a platform for
issuance and verification of documents and certificatesin adigitally (refer
Fig. 5.2).

& /M§DigiLocker

Fig. 5.2: DigiL ocker

(b) Mobile-Swachh Bharat Mission (MSBM): mSBM has been launched by
Ministry of Drinking water and sanitation for monitoring the progressunder
SwachhBharat Missionat thecentral level. Citizenscanclick picturesrel ated
tocivicor sanitationissuesand send to concerned municipal authority which
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would help authorities to take quick action and resolve the issue (refer
Fig. 5.3).

Import Data from Desktop PC

Please, read th: Steps document and User manusl before importing
photographs.

Logi 1o Uploac Photographs

Fig. 5.3: Swachh Bharat Mission

(c) mAadhaar: mAadhaar appisanofficia appdevel oped by Uniquel dentification
Authority of India(UIDAI). It aimsto let users carry their Aadhaar | dentity
on their smart phones. The biggest advantage of mAadhaar app is that it
enables usersto sharetheir eK'Y C (Know Your Customer) information with
any serviceprovider, anywhere. Userscan al so view and sharetheir Aadhaar
profile using QR code. Fig. 5.4 showsthe interface of mAadhaar app.

mAadhaar
’. o .‘ Unique |dentification Authority of India Tools LR B 113658 &
"N
a’ ey . 0 This app is compalible wilh your device

AADHAAR

[ Add to wishlist m

Fig. 5.4: Aadhar app

(d) IRCTC: IRCTC(IndianRailwaysCateringand Tourism Corporation) isone
of the most popular apps by the government. It enables online booking of
railway tickets. It comes with an integrated IRCTC e-wallet for faster and
easier transactions. Users can book, cancel, enquire and check the status of
their tickets using this app.
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(e) MyGov: MyGov appactsasaplatformfor citizen partnershipingovernance.
Citizenscan provideideas, comments, suggestionsand feedback toministries
and associ ated organi sations. Userscan also participatein policy formulation
and programme implementation. It is an innovative citizen engagement
platform by the Indian government.

(f) UMANG: UMANG (Unified MobileApplicationfor New-age Governance)
app bringstogether all government departmentsandtheir servicesonasingle
platform to provide better and easier servicesto citizens(refer Fig. 5.5). Itis
an evolving platform that provides Digital India services like Aadhaar,
DigiL ocker, PayGov and many more on asingle platform.

UMANG

MaitY, Government Of India  Productinty

¥

Fig. 5.5: UMANG App

. INTEXT QUESTIONS 5.3

Lo, isakey initiative under Digital Indiathat enablescitizensto
storeofficia documentsonthecloud-based platformwhichissafeand secure.

2. app actsasaplatform for citizen partnership in governance.
Citizenscan provideideas, comments, suggestionsand feedback toministries
and associated organisations.

3. ThemAadhaar app isan official app developed by .........cccceeeeneee
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5.5 E-COMMERCE

In today’s competitive and convenience focussed world, customers no longer
prefer to venture into the street to buy items. Instead, they want to shop from the
comfort of their own home. With the advancement of technol ogy, many websites
have featuresthat makeit easy for the customersto browse for products and buy
themonline. Buying and selling of goods or servicesthrough theinternet and the
transfer of money to executethesetransactionsiscalled E-commerce, alsoknown
aselectronic commerce. Whenever you buy or sell aproduct using theinternet, it
meansthat you areinvolved in e-commerce. E-commerce often referstothesale
of physical products online, but it can also include any kind of commercial
transaction that isfacilitated using internet.

Independent freelancers, small businesses and large corporations have benefited
from e-commerce which enables them to sell their goods and services at alarge
scale which was not possible with traditional offlineretail.

Due to the accessibility of internet to millions of people across the world, e-
commerce has deep-rooted itsway into the businessworld. It hel ps organization
to provide better customer services. It simplifies the business transactions and
makes them faster and more efficient. E-commerce websites allow customersto
post their comments/feedback regarding productsand services. Thisfeedback can
be used by the business organization to improve its services and deliver better
quality products. E-commerce development is highly important in today’s
competitive world. The major benefit of e-commerce development is its lower
start-up cost. The cost involved in setting aphysical storeis much morethan the
cost involved in setting it up online.

5.6 M-COMMERCE

Withthegrowthin smartphonesand theincreasein the number of mobileinternet
users, buying and selling of goods or services using amobile device has become
very common now-a-days. It is an advancement of e-commerce which enables
people to do business transactions from anywhere, anytime by simply using a
mobile phone or atablet device.

Usingwirelesshandhel d deviceslikemobilephonesor tabl et to conduct commercial
transactionsonlineiscalled M obile Commerce or M-Commerce. It alsoincludes
thepurchaseand selling of products, onlinebankingandbill paymentsusingmobile
phones. Mobile commerce has a very wide reach as a huge part of the world's
population has a mobile phone available with them all the time. It provides the
customers very convenient and easy way to do business transactions.

Canyou think of some examples of m-commerce appsthat can be used for online
shopping?
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Since m-commerce enables the user to buy/sell products or use any services
anytime anywhere, it has many benefits. Let us discuss about the benefits of m-
commerce.

Some of the benefits of M-Commerce are:

M-Commerce plays avital role in business. Location-based services have
allowed customers to browse using their mobile devices in-order to find
servicethat are in close proximity to their current location.

M-Commerce offers alot of opportunities, both for connecting with new
audience and also alowing brandsto expand market asthey gaininsight on
the behavioural pattern of customer’s transaction.

With the help of M-Commerce, brands are able to scale everything from
inventory to marketing. For example, they can increase their mobile app
marketing when consumer interest spikes and downscale when the interest
declines.

Compared to shopping physically at any store where customers have to walk
acrossanumber of productsto shortlist afew of them, inm-commercethey can
easily navigate and get desired productsin afew clicks using the mobileapps.

Customers can get aertsin the form of push notifications in their mobile
phone about latest product rel eases, promotions and discounts which gives
the customers a better engagement and a more personalized experience.

Though e-commerce and m-commerce functions in a same manner, there are
differencesbetweenthem. L et usseethedifferencesbetween e-commerceand m-
commerce using the table given below (Refer Table 5.1).

Table 5.1: Difference Between E-Commerce and M-Commerce

Basisfor comparison

e-commerce

m-commer ce

Definition

Devices used

Portable

User Interface

Reach

Selling and buying of products
using electronic system.

Computers, L aptops, mobilephone
etc.

Limited mobility as the devices
such as computer is hard to carry.
Though laptop is portableit is not
as light as mobile phone.
Complicated user interface with
more features and functionalities
available.

Limited reach asit is available in
thoseplaceswherethereisinternet
along with electricity.

Selling and buying of products
viamobile devices.

Only hand-held devices like
Mobiles, Tablet, iPad

Yes. Since mobile devices are
easy to carry, it offers more
mobility, accessibility and
convenience.

Simple user interface with all
the features simplified.

Broad reach due to its
portability.
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.
1. Buyingand selling of goodsor servicesthrough theinternet and thetransfer
of money to execute these transactionsiscaled ........................
2. Using wireless handheld devices like mobile phones or tablet to conduct Notes

commercia transactionsonlineiscaled ..........cc..........
3. M-Commercehas........ccccceerurunee userinterfacewithall thefeaturessimplified.

4. Serviceslike license renewal, payment of tax come under .............ce.e..e.

category.

5. code can be found on cheque book provided by the bank for
identifying the bank and branch in which an account is held.

6. app letsusbook, cancel, enquireand check thestatusof train
ticketsonline.

T app brings together all government departments and their

services on asingle platform to provide better and easier servicesto citizens.

@\ WHAT YOU HAVE LEARNT

e E-Governance is the application of ICT to deliver government services,
communi cation transactions, exchange of information and servicesbetween
government and the public.

e Digital payment is a method of paying for products / goods or services
electronically using electronic devicesinstead of using cash or cheque.

e Internet banking, also called as e-banking or virtual banking, refers to the
process of carrying out banking transactions online.

e DigiLockerisakeyinitiativeunder Digital Indiathat enablescitizenstostore
official documents on the cloud-based platform which is safe and secure.

e Buying and selling of goods or servicesthrough internet and the transfer of
money to execute these transactionsis called e-commerce.

e Using wireless handheld devices like mobile phones or tablet to conduct
commercial transactionsonlineiscalled M obileCommerceor M-Commerce.
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L -
ﬁ] TERMINAL EXERCISE

What are the four types of e-governance?
DefineVPA.

How MyGov app is helpful in e-governance?
Write the examples of banking cards
Discussany five advantages of e-governance.
Compare e-commerce and m-commerce.
What are the benefits of digital payments?

ANSVVERS TO INTEXT QUESTIONS

5.1

Electronic Governance or e-governance 2. G2G 3. G2E
Mobilebanking 2. BHIM 3. MobileWallets
DigiLocker 2. MyGov

Unique Identification Authority of India(UIDAI)

E-Commerce 2. M-Commerce 3. Smple 4. G2C
IFSC 6. IRCTC 7. UMANG

Key Learning Outcome

Be able to avail e-Governance Services and adopt digital payment
methods.
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6.1 INTRODUCTION

Weall know that there are many websitesthat help millions of people around the
world to communicate with each other and share information. Websites such as
Facebook, YouTube, LinkedIn and Twitter allow people to connect with their
friends, relatives and professionals to share ideas and information about their
company products and professional services. In thislesson, let us discuss about
socia networking, its advantages and disadvantages and communication tools.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e definesocial networking;

e listthe advantages and disadvantages of social networking;
e explainsocia mediatools;

e discusscommunicationtools.

6.2 SOCIAL NETWORKING

Social networking site is an online platform which can be used to connect with
peopleor establishrelationswith other userswho sharesimilar personal or career
interests, hobbies, backgrounds or real-life connections. The social networksare
virtual networksto connect people and organizations. These sitesallow the users
to shareideas, photos, videosor poststo expresstheir viewsabout any real-world
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Skills (711) events. Therearedifferent websitesthat you can useto create personal accounts/

profilesand sharepictures, videoswithyour friends, family or withthepeoplefrom
all over theworld.

There are many socia networking sites available for different purposes such as
Facebook, Twitter, LinkedIn, Pinterest, YouTube, Skype (refer Fig. 6.1). Though

Notes thesearewell-known social networkingforums, therearemany new websitesthat
are coming up regularly that let people connect and interact over the web. With
these websites, users can make new friends, establish business connections or
extend their base by connecting with people of similar interests. You can seethe
icons of some of the social networking sitesin theimage (Fig 6.1) below.

@ ﬁ
( 1 me u
e You

Fig. 6.1: Social Networking Sites

Let us discuss the advantages of Social Networking sites.

Advantages of Social Networking

Social networking hasimmense advantages. Some of these are discussed bel ow.

Global Connectivity

Social networking sites give the users a mode to get connected with the people
world-wide. Thereis no easier way to get in touch with the people who livein
different countries, where it is not possible to meet personaly. It gives an
opportunity to stay in touch and be connected.

Sharing Common Interests

Social networking sites gives us the option of choosing individuals with similar
likesand dislikesand buildsanetwork of peoplearound thosecommonalities. For
example, if youareabook |over or agreat chef or apersoninterestedingardening,
you can find and interact with those who share the same interests. It would be a

Certificate in Computer Applications



Social Networking

great platformto sharetipsandideasfrom each other. Siteslike Pinterest helpyou
tolearnand shareinformation about hobbies, crafts, cooking, gardening and other
DIY (Do-it-yourself) activities. By pinning and sharing, you can createanetwork
of like-minded people.

Real-Time Information Sharing

Social networking websites have an instant messaging feature which allowsyou
to exchange information in real-time via chat. This feature helps teachers to
facilitate classroom discussions, managersto organi ze meetings, businesspeople
to interact with their clients etc.

Professional Expansion

Itisvery useful for businesspeopleto expand and promotetheir businesstoalarge
number of audiencesby using social networking. Thisnot only bringsmore profit
to the business but also lowers the expenses towards marketing and advertising.
It helps businesses to reach right audience which improves sales and reputation.

Noble Cause

Social networking sitescan beusedfor noblecauselikesocial welfareaswell. You
can reach out to social mediato help the people in need. It isthe fastest and the
best way to hel p the needy, sharetheir issuesand to get help in terms of money or
advice.

Though social networking offersmany advantages, it hasitsdrawbackstoo. Let’'s
discuss some of the disadvantages of social networking sites.

Disadvantages of Social networking

Addiction

There are possibilitiesfor auser to get addicted to social networking siteswhich
would have an impact on their personal life. Children and teenagers are more
addicted to the socia networking sites these days. They tend to get involved
extensively and eventually cut themselves off from thereal world leading to lack
of emotional connection with people around them.

Health Issues

Spending excesstime on social networking sites can also have anegativeimpact
onaperson’shealth. Thismay happen by beinginasitting positionfor long hours
and continuously looking at the monitor screen. It resultstoill health conditions
like headaches, back pain, eye-sight problemsand laziness.
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Personal dataand privacy can beeasily hacked which may lead tofinancial lossto
aperson. If theaccount getshacked, it might even affect theindividual’spersona
life. Identity theft isal soamajor concernwhile using social networking sites. Itis
the responsibility of the user to protect and secure their personal data.

Notes Emotional Issues
Children have become the victim of cyber bullying over the past on social
networking sites. Since anyone can create a fake account and post anything
without being traced, it has become common practice to bully others on social
networking platforms. Threats, inappropriate messages and rumours can be sent
to disturb someone emotionally. If children are not aware about handling these
issues, it leadsto emotional anxiety and they become victims of cyber bullying.

False and Unreliable I nformation

Anything which is posted on social networking sites can go viral in avery short
spanof time. Thisisbecausepeoplefail to check theauthenticity of theinformation
andforward/shareit with otherswithout botheringto check whether theinformation
or thenewsisvalid and correct. Sometimes, fake newsisbeing spread which can
cause panic among the people in the society.

We have discussed about some of the advantages and disadvantages of social
networking. Itistheresponsibility of eachindividual tousesocial networkingsites
wisely and take required preventive measures to minimise the negative impacts.

. INTEXT QUESTIONS 6.1

Fill intheblanks.

1. Socia networking sites alow usersto share .........cccceeeeneee that expresses
their viewsabout onlineor real -world eventswith otherswho arethereintheir
network.

2. Social networking websites have an instant messaging featurewhich allows
people to exchange informationin ............ccccoe...e.. viachat.

3. Mostof thetime, .......ccceeveeienne isbeing spread as peoplefail to check the
authenticity of theinformationwhich can cause panicamongthepeopleinthe
society.

R serviceisanonline platform which peopleuseto establish

relations with other users who share similar personal or career interests.
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Now you have understood about the advantages and disadvantages of social
networking sites, | et usdiscusssomeof theexampl esof popular social networking
toolsthat are commonly used by peoplefor various purposes. Most of these sites
are availablein both mobile app and web version.

6.3 SOCIAL NETWORKING TOOLS

Asyou know that social networking tool isan online platform which people used
to socially connect to each other by sharing information, opinions about an issue
facilitating conversations between groups of peopleonline, |et us see some of the
popular social networking tools.

(a) Facebook n

Itisoneof thelargest and most popul ar social mediatoolsintheworld. Theunique
feature of Facebook is its dynamic and multi-functiona interface that brings
current and latest news, games and multimedia content in addition to social
interactions using text, audio and video.

(b) YouTube n

Itisthelargest video networking tool intheworld. Therearelot of movies, music,
cartoonsavailableonthisplatform. Anyonewith anaccount canuploadvideofiles
and shareitwiththeir family, friendsand evenwith general public. Thevideosare
free to watch but one must be careful in choosing what you watch on YouTube.

(c) Twitter ,

Itisafreesocial networkingtool for microblogging. It allowstheregistered users
to share posts called tweets. A tweet contains text up to 140 characters. The
restricted word limit makesthe posts catchy. Users can al so share photos, videos,
hyperlinks and GIFs on Twitter.

(d) Instagram r@

Itisasocial networking app dedicated for photo sharing. It allowsusersto edit and
upload photos and short videos. The users allowed to sharetheir life events with
friends through a series of pictures captured with amobile device.
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Itisapopular social networking sitefor professional networking. The employers
can post thejob opportunitiesin their organization or institution and job seekers
canpost their resumeand seek for job opportunities. Itisuseful for thepeoplefrom

Notes similar career backgroundsto connect and showcasebusinessrel ated information
and statistics to expand the business.

- INTEXT QUESTIONS 6.2

Fill intheblanks.

Lo, is the largest video networking tool in the world which
contains lot of movies, music and cartoons.

2. ldentify thelogo given below and mention the name of the logo.

3. Instagram is asocial networking app dedicated for ...........cc......... , Which
allows users to edit and upload photos and short videos.

Communication Tools

There are numerouswaysinwhich people communi cate with each other over the
internet. Some of these are email, instant messaging, blogs, forums, chat rooms
etc. These tools are called as communication tools. Let us discuss some of the
communication toolsthat we use on adaily basis.

(&) Instant Messenger

Instant messenger app alows users to share texts, photos, videos, audio and
documents in real time. One of the most popular instant messenger apps is
WhatsA pp. Facebook messenger is another popular example of this category of
tools. Theseinstant messengersal so providehigh quality audioand video calling,
whichmakethemmoreuseful . Evenvariety of groupscan becreated intheseapps
where the information can be shared to severa people at once. These instant
messengersare mobile based apps, but their web versionisaso available. Thisis
also one of the popular social mediatoolswith over onebillion usersall over the
world.
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Electronicmail istheexchangeof digital messagesbetween peopleusing electronic
devices. An email message isatext consisting of brief message which is sent or
received over anetwork. Whileemail messagesareusually simpletext messages,
we can include attachments (such asimage, audio, video, documentsetc.). There
aremany email providerslike Gmail, Yahoo, Hotmail etc.

(c) Video Conferencing

A video conferenceisalive, visual connection between two or more peoplefrom
different locationsfor the purpose of communication. It providestransmission of
high-quality video and audio between multiplelocations. The main advantage of
video conferencing is that users can see each other while communicating. For
video conferencing, users need webcam, microphone and speakers.

(d) Audio Conferencing

It isthe practice of connecting multiple users on an audio conference call from
different locationsfor the purpose of communication and collaboration. To speak
and hear in audio conference calls, users need speakers and microphone. Audio
conferencing isacost-effective communication tool that is, easily accessibleand
it saves money and time.

(e) Chat Rooms

A chat roomisawebsite that provides a platform for community of userswith a
common interest to communicate in rea time. It alows users to exchange
messagesabout asubject inasynchronousmanner. Chat roomal so hasthecapacity
for interactive messaging.

Theseare some of the communi cationtool sthat help usfor collaboration and stay
connected.

. INTEXT QUESTIONS 6.3

Fill intheblanks.

Lo, Isamobile-based instant messaging app that allows sharing
of text, photos, videos, audio and documents.

2. Tospeak and hear in audio conferencecalls, usersneed ............ccce....... and
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A is a website that provides a platform for community of
users with acommon interest to communicate in real time.

Theuseof € ectroniccommunicationto bully apersonby sendinginappropriate
or threatening messagesiscaled .........cccooeneee.

........................ tool isacollection of online platforms which people useto
shareinformation, opinions, experiences, insights and perspective about an
issue facilitating conversations and interactions between groups of people
online.

Twitter allows the registered users to share posts called ........................

@\ WHAT YOU HAVE LEARNT

Social network siteisan online platform which people useto establish social
networks or relations with other users who share similar personal or career
interests, hobbies, backgrounds or real- life connections.

Video conferencing, audio conferencing and chat are real- time
communications.

Twitter is a free socia networking tool for microblogging. It alows the
registered users to share posts called tweets.

Instagram is social networking app dedicated for photo sharing. It allows
usersto edit and upload photos and short videos.

Electronic mail is the exchange of digital messages between people using
electronicdevices.

A video conferenceisalive, visual connection between two or more people
from different locations for purpose of communication.

E\ TERMINAL EXERCISE

1
2
3.
4

What are the devices required for video conferencing?
Write the names of email service application.
What are some of the popular social networking forums?

What isthe use of Linkedln website?
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5.  What isthedifference between audio conferencing and video conferencing?

6. Write any two advantages of social networking.

E ANSWERS TO INTEXT QUESTIONS

6.1

1. ldeas, photos, videos or posts 2. Red-time

3. Fakenews 4. Social networking
6.2

1. YouTube 2. Twitter

3. Photo sharing.

6.3

1. WhatsApp 2. Speakersand microphone
3. Chat room 4. Cyberbullying

5. Social media 6. Twesets.

Key Learning Outcome

e Usesocial networking sitesfor sharing your views or ideas to the world.
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OFFICE PRODUCTIVITY TOOLS

7.1 INTRODUCTION

Computershaveahugeimpact onall theaspectsof our daily lifebut oneareawhich
can’t beimagined without computers are our officesand work place. Computing
toolsareuseful inorganising, storingand presenting desiredinformation frequently
inan efficient way. A variety of software are avail able now-a-daysto achievethe
same. Wemay specially useofficeproductivity tool slike OpenOfficewhich helps
inimproving overall efficiency and productivity of theworkplaceby allowingus
to manage office documents efficiently. Let us discuss some of the office
productivity tools of OpenOfficein thislesson.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:
e discussOpenOffice;

e useOpenOfficeWriter;

e acquaint theskillsof Calc;

e acquaint the skillsof Impress.

7.2 OPENOFFICE

Apache OpenOfficeisthe leading open-source office software suite, containing
packages for word processing, presentations, spreadsheets, databases and more.
Itisavailableinmany languages. It storesall datainaninternational openstandard
format which can also be read and written from other office software packages.
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It can be downloaded and used completely free of charge. In thislesson, you will
learn about how to useword processor, spreadsheet and presentation packages of
OpenOffice named Writer, Calc and I mpressrespectively. Apache OpenOfficeis
easy tolearn, and can beinstalled onasmany computersasyou like. To download
Apache OpenOffice, visit thewebsite https://www.openoffice.org/downl oad and
follow theinstructions.

Now we will discuss about the OpenOffice Writer which is one of the popularly
used tool for creating documents.

7.3 OPENOFFICE WRITER

Assumeyour instructor hasasked you to submit asoft copy of areport. You might
be wondering which software to use to submit it. There are many application
programsavailabl efor thispurpose. Onesuch popular programisWord Processor.
A word processor isatype of application software used for composing, editing,
formatting, saving and printing documents. It isapackage that processestextual
content and has many features which help us to create and organize flawless
documents. Let’s see some of the features of Word processor.

Word processing software provides a general set of tools for creating, editing,
formatting and printing documents. Wewill discussabout word processing skills
using OpenOffice.org Writer, also called as OOo Writer or smply Writer.

Let us see some of the features of Word Processors now.

Features of Word Processor
(@) User-Friendly Interface: Typinginaword processor iseasy and fast.

(b) Editing: Anytypeof editinglikeinserting, deleting or modifying thetext can
be made easily by anyone.

(c) Formatting: The document can be formatted according to the requirement
to make it more presentable. Different font styles, colour, size, bold, italic,
underline, highlighting features, etc., can be applied to make the document
look more attractive.

(d) Graphics: Images, pictures, clip arts can beinserted in the document which
enhances the understanding of the concept in the document.

(e) Object Linking and Embedding (OLE): Most of the word processing
softwareallowsthird-party objectsto beembedded or linkedinthedocument.
Theobjectscan beof any typelikecharts, equations, video clips, audioclips,
pictures etc.
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checkingthespelling but al sosuggest alternativespel lingif thereisaspelling
error. Even grammatical mistakeswill be checked, and alternatives will be
suggested by Word processing programs. Thisensuresin making error-free
documents.

Notes Now, let us seethe stepsto follow to useWord processor for creating documents.

7.3.1 Getting Sarted with Word Processor

There are five stepsinvolved in working with Word Processor. They are:
(@) Creating or opening adocument

(b) Typingtext

(c) Editing the document

(d) Formatting the document

(e) Saving the document for future use.

Open Writer by clicking on‘ Start’ button in the task bar and click * OpenOffice
Writer’.

OpenOffice
Desktop app

Apps

OpenOffice Writer
§ OpenOffice Calc
OpenOffice Impress
OpenOffice Base
# OpenOffice Math

i OpenOffice Draw

Fig. 7.1: OpenOffice Software Package

The document window with ablinking cursor appearswhereyou can start typing
the text. Before working on the document, you must know the basic components
of thedocument window. Thedocument window hasmany components(refer Fig.
7.2). Let us understand each component now.

(@) TitleBar: It displaysthenameof theapplication. By default, the name of the
document will be‘Untitled 1'.
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(c) FormattingToolbar: It consistsof tool sneeded for formatting thedocument.

(d) Sandard Toolbar: It consists of most frequently used commands and
utilities.

(e) SatusBar: It ispresent at the bottom of the window and is used to display Notes
information about the pagenumbers, thecolumn and linenumberswhereyour
cursor islocated at any given point of time.

(f) Scroll Bar: It is used to navigate the — .
document up and down by moving the |Marginisthedistancefromthe

elevator along the scrol| bar. text to the paper’s edge. The
textandthegraphicsareusually

(9 Work Area: The area in the document | printed within the magin.
window where we enter the text of the
document.

(h) Ruler: Itisused for setting the margins (top, bottom, right and left margins)
and tabs in the document.

Title Bar

Untitled 1 - OpenOffice Writer - ] X
File Edit View Inset Format Table Tools Window Help
BE-Un o HEQ Y
P @) Default [V [TimesNewRoman  [v iz
] RN - e . B o 2l o
=
: -Menu Bar 3
j Standard *
Tool Bar Formatting 2
: &
- Tool Bar =
- Left
o Margin Work Area
i Scroll bar
= Status bar
IR/ HOLTRIO-© - -FE-P-%- B®R vy
Page1/1 | Default | Eninsn sndlui INSRT [sTD | | | |BEBMM (@ ——e——@ [10%
ﬁ S —

Fig. 7.2: OpenOffice Document Window
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Creating a New Document

To createanew document intheWriter, click ‘ File' inthemenu bar. Select* New’
option from the dropdown menu. From the submenu, click ‘ Text Document’. A

new text document with the name ‘Untitled 1’ will be opened.

2 Untitled 1 - OpenOffice Writer - =] X
Eile Edit View Insert Format Table Tools Window Help
[ New »| | TetDocument CleN ) - of (- - BE-w Q@B Q@ L[ Mé ¢ g
Open... Ctri+O | ) Spreadsheet M B/ UleE===s(ictcess A-w-2-
Recent Documents  » | &) Presentation L
= . R R R T R R R R i e T CH s - e T o
& Wiards i Drawing H H H 3 H L R 1 N R N bt 6+ K- 18] L
@ Database =
@ 8 [}
= Cties | B HTMLDocument %
B Swvehs. Cuieshites | B2 XMLForm Documen £
Saye All Master Document o
Reload B Fomula @
Versions. B Lebels
B Spot.. B Business Cards
Export as PDF. Templates and Documents
Send
3 Properties...
Digital Signatures...
Templates
Preview in Web Browser
2
o
]
L l___|
iR/ HMOLTRIG O -« E-P-%- @ ® [l
Pagel/1 | Default | English (india) | INSRT [sTD |+ | | 0ERM (e ® |100%

Fig. 7.3: Creating a New Document

Alternatively, you can press Ctrl+N shortcut key to open anew text document.

Typing Text

Once you open anew document, you can start typing in the work area. The area
where you type the text in the document is called work area. If you observe the
mouse pointer, it becomes| beam pointer whenitiswithinthework area. When
you move your mouse pointer outside the work area, it changes to an arrow |}.

InWriter, whiletyping aline, when you reach to the right margin of the page, the
text youtypefurther, automatically startsfromthebeginning of thenextline. This
featureiscalled word wrap. You do not need to pressthe Enter key to moveto
the next line. However, you need to pressthe Enter key to:

e Createablank line,

e Endaparagraph,

e End ashort line (a sentence that does not reach the end of right margin).

Now let’s understand the steps to edit the document.
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Editing the Document

Editing the document includes making changesin thetext after typing. Itisoneof
the most basic Word processing operations. The ability to change the text by
adding, deleting and modifying words, sentences and paragraphs is the main
operation performed by the usersin aword processor software.

Let us see the steps to format the document to make it attractive.
Formatting the Document
Font Style

It refersto the appearance or presentation of thetext in the document. Writer has
many features for formatting which are available in the formatting tool bar.

Font Style

. N
: [@¢ |Default v TimesNew‘\Roman i 12‘\ v BJ7 U === ¢+ A-®-2- -

Font Style | ’JFont Size | Font Color

Fig. 7.4: Formatting Toolbar

To change the font style, font color and font size, select the text by dragging the
mouse pointer and click on the font style, size and font color options in the
formatting tool bar. To make the text bold, italic or underline, select the text, and
click on B, I, U icons respectively.

Thisisatext document. Thisis a text document.

Fig. 7.5: Formatted Text

After editing and formatting the document, you need to save the document. L et
us discuss the steps to save the document.

Saving a Document

Documents created by using Writer software, exists only in computer’s primary
memory which istemporary. For permanent storage, we must savethefileinthe
computer’s hard disk or in any other secondary storage device. To do so, follow
the steps given below-

(@) Click ‘File’ menuinthe menu bar.

(b) Fromthedrop-down menu, select * SaveAs option. A *SaveAs' dialog box
appears.
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fileinthe‘File Name' text box.

(d) Click on*Save button to save the document. The document will be saved
with the name you mentioned in the ‘File name’ text box which will be
displayed in thetitle bar of the document.

Notes You can al so savethe document by using the shortcut key Ctr1+S. By default, the
Writer software will save the documents with the extension .odt.

Oncethe editing is completed and the document is saved, you can closeit. Now,
let us see the steps to close the document.

Closing the Document
(@ Clickon‘File inthemenu bar.

(b) Click *Close’ option from the drop-down menu.

(c) Incase, you have not saved your document, Writer will show three options
as shown below. You have to choose any one of these options.

OpenOffice 4.1.6 X

6 The document "Untitled 1" has been modified.
Do you want to save your changes?

Discard Cancel

Fig. 7.6: Alert Dialog Box for Saving the Document
(d) Click onthe Save button, if you want to save the document before closing.
(e) Click on Discard button, if you want to close the document without saving.

(f) Click on Cancel button, to abort closing and to continue working on the
document.

Alternatively, you can also click on the Close button in thetop-right corner of the
window.

Opening the existing Document

When you want to open the saved document again, you need to follow the below
steps.

To open an aready existing document,

(@ Clickon‘File inthemenu bar.
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(c) The Open dialog box appears.
(d) Choosethedriveandfolder wherethedocumentissavedasshowninFig7.4.

(e) Selectthedocument whichyouwanttoopenand click theOpen button. Your

2 Untitled 1 - OpenOffice Write:
File Edit View Insert Formg
[ New »
(% Qpen... Ctrl+O
Recent Docyments
(5N Wizards
<« v A %> ThisPC > Windows (C) v &/ | Search Windows (C 2
(@ Close
B save e Organize v New folder Ezv [
B SoveAs Ctrl»ShifteS My CamStudio Videos A Name
Save All o OneNote Notebooks Trash1000
SavedGames 2007
I Sereencast-0-Matic 2018
it A 4 Sound recordings Adobe CS3
(& Export... & Downloads inetpub
Intel
rt as PDF... Music
::P: s { ; Khan Academy Videos and Photos
nd 4 & Pictures NIOS
@3 Properties... I Video: Perflogs
Digital Signatures... = Windows (C:) Program Files
lgmpldgs » «a RECOVERY (D3) Program Files (x86)
QB_DOS 04-01-201916:02 v
Preview in Web Browser o Network = .
[% Page Preview [JRead-only
&b Pprint... CtrleP File game: | 7] anfies ¢ v
Printer Settings... P = = =
o Exit Ctrl+Q

Fig. 7.7: Opening a New Document

After learning how to use OpenOffice Writer, you can create reports, resume,
letters, documenting research work and many more.

INTEXT QUESTIONS 7.1

Lo is used for setting the margins (top, bottom, right and left
margins) and tabs in the document.

2. refers to the appearance or presentation of the text in the
document.

3. YOUCANPresS.....cccovvveveerueene shortcut key combination to open anew text
document.

4. What formatting options are applied to the word given below?

Welcome
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Assumeyour teacher hasasked you to record the marksof all the studentsof your
classtofind out the class percentage. You can use OpenOffice Writer to storethe
marks of all the students but cal culating the class percentage or doing variety of
calculationisnot easily possiblewith Writer. Though OpenOffice Writer helpsin
saving theinformation, it doesnot help usin doing variety of calculations. Inthis
scenario, you might need a software which can store data (numbers and figures)
and also help you to perform avariety of calculations.

74 GETTING STARTED WITH CALC

A spreadsheetisasoftwarethat |etsyouto store, cal cul ate, manipulateand analyse
set of numbers. One such Spreadsheet application software is OpenOffice Calc
whichisapart of the OpenOffice.org suite.

L et us see some of the features of Spreadsheet program in brief.

Features of Spreadsheet Program

(@) Performing Calculations : A spreadsheet software provides powerful
support for a variety of mathematical formulas or functions to perform
cal cul ationsbased on numeric data. Spreadsheet formulasarewidely usedin
thefinancial industry for varioustypes of mathematical modelling.

(b) Automatic Recalculation : Whenever thereisany changein thedata, it is
automatically reflected in the placeswhereformulas, functionsor chartsare
used. Automatic recal cul ation ensuresthat the spreadsheet dataisal waysup-
to-date.

(c) Sorting and Filtering : You can sort and filter the data in the spreadsheet
software.

(d) Graphical Representation of Data : Spreadsheet software can represent
data in graphical form using charts which can be useful for quick data
examinationor analysis.

Let us understand the interface of Calc Window now.

After installing OpenOffice Suite, open Calc by clickingon‘Start’ buttoninthe
task bar and click ‘OpenOffice Calc’.

Thedocument window appearsasshowninFig. 7.8 whereyou can start typingthe
data. Before working on Calc, you must understand the basic components of the
Calc window (refer Fig. 7.8).
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Name box
{2 Untitled 1- OpenOffice Calc - =] X
File Edit View Inset Format Tools Data Window Help x
B-B-= BaRr Vv K@ - SN by H2EEQ @ ,iF ME2E
@ |Adal 10 B/ U === % W ez 024
Al VA E = |
e B | G | b | E | F | G | H | | J K [ L ™M N [ | PN g
2 : N
ER— »
Z Formula bar @
(6 | -
B Active cell Column Name @
(e | ~
[ ] £
(15|
(16|
(17|
. |Row numbers Cell
[ |
e
E
’3: Worksheets Status bar
EN
S .
i \ Sheet1 {Sheet2 / Sheet3 / < |
Sheet1/3 da—ul 2} Sum_:ﬂ €] o @ 100 %

Fig. 7.8: Components of OpenOffice Calc
L et us understand various components of OpenOffice Calc now.

Worksheet: It isasheet containing grid of cells made up of horizontal rowsand
vertical columnsto store and manipul ate the data.

Workbook: A spreadsheet program allows you to combine more than one
worksheetinafile. Suchafilehaving multipleworksheetsisknownasworkbook.

Row Number: As mentioned above, the worksheet is divided into rows and
columns. Eachrow isidentified by arow number that uniquely identifiestherow.
Row number beginsfrom 1.

Column Name: Each columnisidentified by acolumn name. A column nameis
aletter and startsfromA, B, C.... and so on.

Cdll: Intersection of arow and columnis called acell where data can be stored.
Datain acell can betext, number or formula. Each cell isidentified by aunique
address which isacombination of Column Name and Row number.

Name Box: The address of the active cell isdisplayed in this box.

ActiveCéell: Thecell whichiscurrently selectediscalled theactivecell. Thecell
boundary of theactivecell will be highlighted. When dataistyped, thedataentry
takes placein the active cell.
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rectangular areain shape. A rangemay contain asinglecell or agroup of cells. To
selectarangeof cells, click onacell and hold thel eft-mousebutton, dragthemouse
pointer tothediagonally oppositecell (refer Fig. 7.9). All thecellswithinthat area
will get selected. Alternatively, you can a so use the navigation keysto select the
range of cells.

Notes

B4:D11 v A E =
» I ¢

Cells B4 to D11 are selected ——>|Range of cells

which is highlighted in blue
colour.

[

Fig. 7.9: Selecting the Range of Cells

Now you will learn the steps to enter data in worksheet.

Entering Data in Worksheet

Asmentioned before, any type of data—numeric, al phanumeric or formulacan be
entered in worksheets. To enter data, select the desired cell by placing the cell
pointer and then type the data. Three types of data can be entered in Calc
worksheet. They are

() Numbers
(i) Text

(iii) Formulas
(i) Numbers

Thesearenumericentrieswhich canbeusedin cal culations. Numberscan contain
any of the following characters0123456789+—-*()/$%,.Ee

By default, numbersare awaysright-alignedinacell. 12345
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(i) Text

Thesearetext entriesintheworksheet. Theseentriescannot beusedincalculations.
Text canbeany combination of numbers, spaces, and alphabets. All text entriesare
leftaligned.

ABCDE

(iif) Formula

Thesearetheentriesthat describetherelationshipamong cells. It isan expression
that operateson valuesin arange of cellsor acell. A formulacan contain values
that can be used for calculations, operators(e.g. + - * /) and cell address (e.g. C4,
B2). A formulashould start with = sign. So, theformulato add the valuesin cells
AlandB1lwill be=A1+B1. Theformulato multiply thevaluesincellsC3and D3
will be=C3*D3.

Now we will discuss the stepsto format the datain Calc.

Formatting in Calc

The general appearance and presentation of datais called formatting. It is the
formatting that makesthe worksheet presentable. Formatting makesaworksheet
presentable and easy to understand.

Changing Font, Size, Style, Alignment through Formatting Toolbar

The formatting toolbar contains a set of format buttons that can be used to ease
the task of formatting the contentsin the worksheet. You can select any cell or a
range of cells and click on the desired button on the formatting toolbar and the
respective effect will be applied on the datain the cells.

Font Style

E@,‘ Default v TimesNew‘\Roman v (12 v B

~4
=
i
I
il
[
1
i
i
i
>

= oo .
Font Style Align Left Font Color

Fig. 7.10: Formatting Toolbar of OpenOffice Calc

Now you will learn the stepsto perform calculationsin Calc.
Calculationsin Calc

A very important feature of Calc isavailability of lots of interesting functionsto
performavariety of mathematical andlogical operations. Functionsarepredefined
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formulas to perform the required operation. Mathematical functionsin calc are
used to perform various arithmetic operations like sum, average, max, min etc.
These functions are used to perform calculations on arange of cells. A function
should always start with ‘=" sign. Let us discuss some of the functionsin Calc.

SUM (): Thisfunctionisusedto add all thevalueswithinacell range. To add the
cellsfromthecellsA1to A3 using SUM function, select the cell where you want
to write the function and type:

=Sum(A1:A3) and pressthe Enter key. Youwill get theanswer 15 asshowninthe
Fig. 7.11.

A [ B

m— [F

=SUM(A1:A3)

4 4
5 2 5
6 5

5

N W N -

Fig. 7.11: Use of SUM () function

AVERAGE( )

Thisfunctionisusedtofindtheaverageof all thevalueswithinacell range. Tofind
theaverage of cellsintherangeA1to A3, thefunctionis=AVERAGE(A1:A3).
The average of valuesin the cell range will be displayed. Inthiscaseit is5.

| e S B | s — |
1 4 1 4
2 5 ) 5
3 6 vV 3 6
=AVERAGE(A1:A3) | B | 3]
5 | » 5 1
5 :

Fig. 7.12: Example for Average () function

MAX( )

Thisfunctionisusedtofindthehighest valueof al thenumberswithinacell range.
To find the highest value of cellsin therange Al to A3, the function is=MAX
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(A1:A3). Thehighest valueinthe cell rangewill be displayed. Inthiscaseit will
display 6.

Fig. 7.13: Example for Max () function

MIN( )

Thisfunctionisusedtofindthesmallest valueof all thenumberswithinacell range.
To find the smallest value of cells in the range A1l to A3, the function is
=MIN(A1:A3). Thesmallest valueinthecell rangewill bedisplayed. Inthiscase
itwill display 4.

ey 8

1

2
3

H=MIN(A1 ‘A3)
5

4
5
6

Fig. 7.14: Examplefor Min () function

After entering data, formatting the dataand performing calculationsin Calc, you
need to save the workbook for later use. Let us discuss the steps to save the
Workbook.

Saving a Wor kbook

To save the work done in Worksheets, perform the following steps:
(@ Click‘File' inthe menu bar.

(b) Select ‘SaveAs option, from the drop-down menu.

(c) ‘SaveAs diaog box appears.

(d) Choosethefolder whereyou want your fileto be saved and type the name of
thefileinthe‘File Name' text box.

(e) Click on‘Save' button to save the workbook. The workbook will be saved
with the name you mentioned in the ‘File name' text box and with the
extension.ods.
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) Save As
= «®
QOpen... Ctri+O Organize v New folder = @O
Recent Docyments » “ RecentPlaces ~ Neme Date modified Type
(B Wsrds 4 T i cfrbackup-EHQBURBW 05-09-20191641 File folder
@ Close :iB o:: U cirbackup-ZCLWPMWR 31-01-0180743 Filefolder
B Save CtrlsS & Music & logs 20-08-20211230  File folder
l Save@s.. CtrisShifteS ] B pictu i Perflogs 14-07-20090807  File folder
Saye All = " *: i Program Files 27-09-20221341  Filefolder
)i Program Files (x86) 08-06-20171517  File folder
& & temp 03-08-20171043  File folder
Versions... 1% Computer
& asac(c & Users 2007-20211415  File folder
[$ epot.. m mg & Windows 03-10-2022321  File folder
Export as PDF... ®
Send o .. - ~ |i} ) ' »
@3 Properties... [ e OpenDocument] -
LR Save as type: ODF Spreadsheet (0ds) -
Templates
[¥] Automatic file name
Preview in Web Browser edension
[\ Page Preview [ Save with password
& Print.. CtrleP [ Edit filter settings
i Printer Settings...
ol r—— (&) Hide Folders

Fig. 7.15: Saving a Wor kbook

. INTEXT QUESTIONS 7.2

........................ ensures that the spreadsheet data is always up-to-date in
termsof cal cul ations using formulas/functions.

Spreadsheet softwarecanrepresent dataingraphical formusing..........cceeeee..

........................ refers to the arrangement of data in the cells either in
ascending or descending order.

........................ function is used to find the total of all the valuesin the cell

Intersection of arow and columniscaleda......cccccceveee...... where data can
be stored.

7.5 OPENOFFICE IMPRESS

Assume your teacher has given a project on * Solar System’ which you have to
present in the classroom in-front of your classmates.In this case, it’s not enough
if you just gather and organize datain Word Processor. You need to present your
project in amanner which captures audience attention. Thetraditional method of
presenting information was to stand in front of the audiences with a set of notes
or prompt cards and to speak clearly and slowly. But with the advancement of
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presentation software, now it becamethe practice of using apresentation show to
demonstrate the content. In this section, you will be learning about presentation
graphics software called Impress which is a part of the OpenOffice.org suite.

Introduction to Presentation Software

Presentation software is used to create professional-looking visual aids for the
audience. Thevisual aidscan bedigital images, charts, graphics, animations etc.
Some of themost popul ar presentati on software are PowerPoint, OpenOffice.org
Impressetc. Using presentation software, wecan createslideswhichareelectronic
presentations that can either run on our computer screen or can be projected on
a projection screen through a projection device. Slide show is capable of
integrating different types of information in the form of text, graphics, sound,
audio, video, charts, animation etc.

What is a Presentation?

Thefilecreated by using Impresssoftwareiscalled apresentation. A presentation
isacombination of multiple slides. A slideisacombination of different elements
suchastext box, images, audio, videofilesetc. When apresentationisplayed, the
slide is shown on the screen one by one. To make our presentation attractive, we
can add animation and transition effectsto the slide.

You must be very excited to learn how to create a presentation. Isn’t it? Yes, so
why to wait, letsfirst learn basic steps to open Impress application.
I mpress Window

Afterinstalling OpenOffice Suite, you can open | mpressinyour computer. Toopen
Impress window, click on the Start button in the Task bar —All Programs —
OpenOffice —OpenOffice Impress (refer Fig. 7.16).

Apps
B OpenOffice Writer

OpenOffice Base

H

OpenOffice Calc

=

OpenOffice Draw

6y
Iy

OpenOffice Impress

Word

& 8

openoffice416.msi

Fig. 7.16: OpenOffice Package
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reOFfice Impress

sert Format
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alsE =R ST RS

¢z 0.oocm : (MMBlack 3] &3 [colour 3 [Blues g =2 ]

slides X [[Normal| outline Notes Handout slide Sorter |

Notes 1
J Click to add title

Slide view
buttons

slide 1 || }

v Click to add text ‘
Slide Pane \
|

Workspace ‘
Band oOWs
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|Draw1ng Tool bar| 4+ Task pane
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%= 1996/ 042 1 0.00x000 | | [Slde1/1 |Default |lo—e—+——@|s7%

Fig. 7.17: Impress Window and its Components

Now let’s understand the basic stepsinvolved in creating a new presentation in
Impress.
Creating New Presentation

Whenyou start anew presentation, Impress providesseveral optionsinthe‘New
Presentation’ dialog box. You can create a New Presentation in any of the
followingways.

(@) Empty Presentation
(b) From Template

When you click File -New —Presentation, Presentation Wizard dialog box
appears(refer Fig. 7.18) that providestwo waysof creating apresentation. Let us
learn about each of these two ways, one by one.

Sep 1:

When you select ‘Empty Presentation’ from ‘Presentation Wizard’, it will
allow you to create the presentation from scratch. Click Next button.
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(O Open existing presentation

Type
(® Empty presentation
O EFrom template Notes

Preview

[C] Do not show this wizard again

Help | | Cancel | | << Back l

Fig. 7.18: Presentation Wizard

Sep 2.

In this step, you need to choose a slide design and an output medium for your
presentation (refer Fig. 7.19).

9 Presentation Wizard

Select a slide design

Presentation Backgrounds

<Original>

Black and White

Blue Border

Blue Lines and Gradients

Ol.o Comee M Nimmae

Select an output medium

Original @ Screen
(O Overhead sheet O Slide
O Paper

] Preview

Help << Back Create

Fig. 7.19: Select Slide Design and Output Medium
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TheSlidedesign section givesyoutwo main choices. Eachonehasalist of choices
for dlide design asshownin Fig. 7.20.

Select a slide design

Notes Presentation Backgrounds

Presentations

Fig. 7.20: Selecting a Slide Design

(b) Presentation Backgrounds

If you choose this option asthe slide design, then in the second list box, you will
see about 25 types of presentation backgrounds which you can select for your
presentation. Out of these, * Original’ isfor anempty background (refer Fig. 7.21).

Select a slide design

Presentation Backgrounds VJ

<Original> "
Black and White

Blue Border

Blue Lines and Gradients

Dhiw Chmie Comdiwnde

Fig. 7.21: Slide Design — Presentation Backgrounds

(c) Presentations

If you choose this option as the slide design, then in the second list box, you can
select among three predefined presentations.

0 <Original> Select a slide design
0 Introducing a New Product Presentations 14

<Original>
Introducing a New Product
Recommendation of a Strategy

0 Recommendation of a Strategy

To start from scratch, you need to choose
‘Original’ option.

) ) Fig. 7.22: Slide Design - Presentations
(d) Selecting an Output medium
You need to select an output medium for the presentation. Usually presentations
have been created for computer screen. So, you would select ‘ Screen’ option.
Once done, click ‘Next’ button to go to step 3.
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Select an output medium
) Original @® Screen

(O Overhead sheet O Slide

O Paper
Notes

Fig. 7.23: Choose Output Medium
Sep 3
In Step 3, you need to decide on two options for your presentation. These are:
(@) SlideTransition

(b) Presentationtype

£ Presentation Wizard - X

Select a slide transition
Effect |No Effect l

Speed | Medium l

Select the presentation type

@ Default

O Automatic

Duration of page 00:00:10

Fig. 7.24: Slide Transition and Type

(a) Select a Slide transition:

Under Slide Transition drop-box, there are

two options. They are Effects and Speed. e RENEE S E T E1ER

effects that appear during the
The Effect option allows you to choose the | presentation when we advance
transition effectsfor your dlide. from one slide to another.
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Select a slide transition
Speed
Select the presentation
(® Default
: Wheel Clockwise, 1 Spoke
O Avtomatic Viheel Clockwise, 2 Spokes
Duration of page Wheel Clockw?sg 3 Spokes
3 Wheel Cleckwise, 4 Spokes
Duzation of pause [[Wheel Clockwise, 8 Spokes
P Uncover Down
Show logo Uncover Left

Fig. 7.25: Choose Slide Transition Effect

The Speed Option allows you to control the speed of transition effects during
presentation. There are three speeds avail able — Slow, Medium, Fast.

(b) Select Presentation Type

Under * Select the Presentation type’, choose either ‘Default’ or * Automatic’
to define whether the presenter will manually advance slides in the presentation
(Default) or whether the slideswill automatically advance based on‘ Dur ation of
page and‘Duration of pause’ timing definitions.

Select the presentation type
@ Default

(O Automatic

Duration of page |OO:OO:1O =

Duration of pause |oo;00:10 =

| Show logo

Fig. 7.26: Select Presentation Type

Once al the required options are selected, click ‘Create’ button and a new
presentation will be created as shown below.

Thefirst dide is normally thetitle slide which | Aslidelayoutisanorganised
shows the title and subtitle of the presentation. | set of elementswhich canbe
For the specific type of content, you need to | used to create adlide.
choose the correct layout which will best suit
your purpose. Thedlidelayoutsareavailablein
the Layout section of the task pane as shown in the below Fig. 7.27. To apply a
specific layout to your slide, you need to:
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B Untitled 1 - OpenOffice Impress
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Fig. 7.27: Creating Slides Using OpenOffice Impress

(i) Select alayoutinthe Layout Section of

the Tasks pane by clicking onit.

(i) Oncethelayout isclicked, it will appear in the workspace.

To add titlein the slide, click on the Placeholder ‘ Click to add title’ and to add

the content, click on the placeholder ‘ Click
add text”.

to
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1

Placeholders are boxes with
dotted borders that contain

To insert more slides, click ‘Insert’ tab inthe | content in the slides.

menu bar and choose* slide’ option. A new slide

will beinserted below the selected slide.

To change the layout of the slide, click on the slide in the Slide pane and click

‘Properties’ icon on the right-side of the window.

Tomakethepresentation moreinteresting and exciting you need to giveanimation

effects to the objects in the presentation. To
giveanimation effectstothetext andimages,
click* SlideShow’ optioninthemenubar and
clickon*CustomAnimation’. The‘ Custom
Animation’ paneappearsontheright-sideof
thewindow. Click* Add’ button. The* Custom
Animation’ box appearsfromwhereyoucan

select any of the animation effects of your choice and the speed for the animation

and then, click ‘OK’ button.

Custom Animation is a set of
effects which can be applied to
objectswhich enablesthe object
to animate during presentation
show.

Notes
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Custom Animation X
Modify effect
Add... hange... ,
[ Add H Change l . U!J
Notes Entance Emphass it |MotionPats Wi Efects
Effect
B
St Ocbond ]
Circle
gesa ] | ] .
(s Stide Show ] Property Diamond
- g Dissolve In -
P Fsh On
(@] Rehearse Timings I EI B Fiyh “
" Speed RyinSiow
Y Interaction... Peekln
5 = Random Ba
Slide Transition... m::m':m
@) Shoy Slide Splt
2 . . Venetian Blinds
[ Hide Slide First select the slide element and Wedge
Custom Slide Show... then click 'Add...' to add an Whee!
) animation effect. Wioe v
Speed Medium »
7] Actomatic preview
Change order:
630 o ] o [ 0 |
[ Ry ][ sideShow |
[¥] Automatic preview
Fig. 7.28: Applying Custom Animation
Now you will learn the stepsto view the slidesin different layouts.
Different viewsof the dlide:
There are six ways you can view your presentation in Impress. Each new
presentation opens in Normal view by default. The views can be switched by
clicking at the desired view button on the top of the workspace. There are six
buttonsfor six views. L et usdiscuss about each view button and al so see how our
dlideslook in each view.
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1. Normal Thisisthedefault view wherewedo all theeditingin
theslide. Thisview displaysthree panes— Slide pane,
the slide and tasks pane.
2. Outline This view displays only the text of the presentation
hidingall other objectswhichallowsyoutowork easily Notes
with the content.
3. Notes Inthisview, you canenter speaker noteswhichyoucan

refer beforepresentingtotheaudience. However, these
noteswill be hidden during presentation.

4, Handout Inthisview, you can choosehow many slidesyouwant
toprintonasinglepagewhenyou print thepresentation.
InLayoutspane, you canclick onthechoiceof number
of dides per page.

5. Slide Sorter Thisview|etsyou seeall theslidesinyour presentation
as thumbnails. This view is used for arranging the
order of dlides.

6. Slide Show Inthisview, eachdlidewill occupy theentirescreenand

will be displayed one slide at atime in sequence. To
start the Slide Show, you can press‘ F5’ function key.
Tonavigatefromonesdlidetothenext, youneedtopress
‘Enter’ key and to stop the Slide Show, you need to
press ‘Esc’ key.

B Untitled 1 - OpenOffice Impress Y L= =
File Edit View Inset Formet Tooks SlideShow Window Help

B E P U BEsSEL Y D RES 0% Oy - @y

X

P80 S [—] owem ) (B Gy d=] B [color  [Z]CT Blucchossilz] W o
Sides | |[Normat [outiine [Notes [Handout [ iide Sorter | | properties x| =
[ = &
=] =
: = & s
— ®
i 0
R @
e =
i} 10
5
‘ MIE [ i ]
M/ >E50TIC L ¢ @ @ P % KL, ORE G-2-% €y
| £1491/806  :21000x000  |*| | Slide1/5 | Defauit |o——=——a |6B%

Fig. 7.29: Normal View of Slides
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-
:Bimuje; @r%m&:g ::.;;, YY) D de @ (2 B-1@ YTz A @
[weett N5 N B 7 UM s 7 LIKIRIATE A
== X| | Normal Outline Notes Handout Siide Sorter Properties x| w
class v o | B —
:=Tips to avoid online ads » [ ;
1. Ads create a lot of B/U-=m K&
; ) pe
distractions and BR M- A- e
interruptions especially *
when we are doing @
somethi'ng online very ®
productively.
2. So, the ads can be
blocked by installing
some good ad| blocker
from the web store. This
automatically stops the
display of these ads.
Fig. 7.30: Outline View of Slides
rE - 8 X

File Edt View Inset Format Tools SlideShow Window Help x

282 &IV B hE@ @R-Qy " E-WIRY
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»
@
®
This is speaker notes area
———
Fig. 7.31: Notes View
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Fig. 7.32: Handout View
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B Presentation on keepi e online.pptx - OpenOff m——
Fle Edt View Inset Format Tools SlideShow Window Help .
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R @ o M [ssides ]

Normal Outline Notes Handout Skide Sorter
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&5
I
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Fig. 7.33: Slide Sorter View

Introducing a New Product

Fig. 7.34: Slide Show

After creating thepresentation, you needto saveitfor later use. Now youwill learn
the steps to save your presentation.

Saving the presentation

To saveyour presentationinthe computer, click Fileinthe menu bar and click on
‘SaveAs option. The* SaveAs' dialogbox appears. Choosethefol der whereyou
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Skills (711) want to save your presentation and enter the name of your presentation and click
‘Save' button. Thefilewill be saved.
Save As
« ~ 4 > ThisPC > Desktop v O Search Desktop
Notes Organize v New folder
B This PC i
=P 30 Objects
[ Desktop
Documents
& Downloads Academic Annual Day Assignment 9 (3) DESKTOP
Fair-2018
D Music
[&] Pictures %ﬁ: B
B Videos ‘:h; 0
i Windows (C:) SN
\"-
= RECOVERY (D) > FOUNDERS DAY ICT Curriculum Knowledge Old Firefox Data
Save as type: | ODF Presentation (.odp)
B4 Automatic file name
extension
[ Save with password
Edit filter settings
~ Hide Folders
Fig. 7.35: Save The Presentation
Now you will learn few tipsto make an effective presentation.
Tips to create an effective presentation
To createan effective presentation, you need to keep certain pointsinmind, while
preparing a presentation.
Know your audience
Knowing your audience is very important while preparing a presentation. You
must take into consideration the age group of your audience, their level of
knowledge about the topic, what they expect from your presentation. Preparing
your presentation based onthese parameterswould hel pyouto designastructured
presentation.
108
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Keep it smple

Alwaysusesimplevocabulary which can beeasily understandabl e by anyone. Be
precisein what you want to convey to the audience. Use asimple font which can
be easily read and use one or two font stylesin your presentation. Too many font
styleswould cause strain to the eyes of the audience.

Balance the information

Toomuchof text or graphicswill beboring for theaudience. Try tostrikeabalance
between text and graphicsin your slides.

Use animations effectively

Use minimum animation and transition effects. Too many fast animation and
transition effects would be a distraction for the audience. Focus more on the
content and keep the animation and transition effects minimal.

. INTEXT QUESTIONS 7.3

1 A i, is a combination of different elements such as text box,
images, audio, video.

2. A, Isan organised set of elementswhich can beused to create
3 —— are boxes with dotted borders that contain content in the

A e Isaset of effectswhich canbeappliedto objectswhichenables
the object to animate during presentation show.

5. To start the Slide Show, you can press...........cccceeueeee. function key.

6. e isaprogram integration technology that can be used to share
information between programs through objects.

7. The areain the document window where we enter the text of the document
iscaled ....ocoovvvennn...

8. In spreadsheet, by default, the numbers are always........................ aligned
and thetextisalways ........cccceeeruenne. aligned.

9. isagrid of cells made up of horizontal rows and vertical

10, e, isthe shortcut key for saving afile.
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N
What isthe use of status bar in Open Office Writer?
Mention any two features of spreadsheet program.
Notes

Define Workbook.

DefinePlacehol ders.

Differentiate between transition and animation effects.

Write any four features of Word Processing.

Explain five different views of Impress Presentation software.

Write the tips you should keep in mind while preparing a presentation.

© ©®© N o g M w0 N PP

Observe the following snapshot of a spreadsheet and answer the following
guestions.

A B

ISubject Marks
[English

Math

Science

|Computer

ISocial

10. InOpenOfficeCalc, enter fivesubjectsand themarksasshownbel ow andfind
the total and average of marks.
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English 98
Social 92
Maths 100
Science 95 Notes
Il Language 92
Total
Average
11. For thefollowing data, apply formatting effects as shown below.
Subject Marks
English 98
Social 92
Maths 100
Science 95
Il Language 92
Total
Average
12. CreateaPresentation onthetopic*” Sensory Organs’ using Design Template
by choosing ‘ From template’ option in Step 1 and follow the steps.
e  The presentation should have minimum 5 slides.
e  Choose appropriate layout for each dlide.
e  Write about one sensory organ per slide.
e  Format the content in each slide.
e Insertimages of the respective sensory organ in each slide.
e  GiveAnimationand transition effects
e  Saveyour presentation in your computer.
111
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[l 5o 1o wex qusstions
7.1
1. Ruler 2. Font Style

Notes 4. Ctrl+N 5. Boldand Underline

7.2
1. Automaticrecalculation 2. Charts
3. Sorting 4. SUM
5 Cdl
7.3
1. dide 2. Slidelayout
3. Placeholders 4. CustomAnimation
5. F5 6. OLE
7. work area. 8. right, left
9. Worksheet 10. Ctrl+S
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INTRODUCTION TO PYTHON

8.1 INTRODUCTION

Asyou areawarethat to communi cate with acomputer system, instructions need
tobegiventoitinany of the programming languages. C, C++, Java, Python etc.,
arefew of themost popul ar computer programming languages. Inthislesson, you
will learnabout Python programminglanguageindetail. Doyouknow that Python
isafreeand open-sourcehigh-level programminglanguage?Yes. Itisanextremely
simpleand easy to learn programming language. It wasdeveloped by Guido van
Rossumin 1989 at theNational Research I nstitutefor M athemati csand Computer
Science in Netherlands and wasreleased in the year 1991. You will be surprised
to know that Python got its name from a BBC comedy series from seventies-
“Monty Python’sFlying Circus’ . Inthislesson, wewill discussabout thebasics
of Python along with various data types and operators supported by Python.

@ \ OBJECTIVES

After reading thislesson you will be ableto:
e useinteractive and script modein Python IDLE;
e listthevarious datatypes,
e usethe operators:
m  arithmetic operators
m  relational operators

m  assignment operators
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logical operators

n membership operators

identity operators
e getaninput from the user by using inputstatement;

e display the output by using print statement.

8.2 PYTHON

Python programming languageisaplatform independent |anguage (meansit can
work on any operating systems such asWindows, Linux etc.). Thelatest version
i.e. Python 3.x isbeing used in web applications, robotics, artificial intelligence,
dataanalysis, machinelearning, facedetection etc. Whenweinstal| Pythononour
computer, Python| DE (I ntegrated Devel opment Environment) will beautomatically
installed withit. Python IDE isalso called asI DLE (Integrated Development and
L earning Environment).

IDLEisthestandard, most popul ar Python devel opment environments. To design
a Python program, we basically need an editor to write code, an interpreter
(executestheinstructionlineby line)/compiler (executestheprogram at onetime)
and a debugger to catch and remove the errors. Python IDLE provides all these
tools as a bundle. You can easily write, edit, run, browse and debug Python
programsfrom asingleinterface.

When you start IDLE, Python window (called the Python Shell) opens up on the
computer screen as shownin Fig. 8.1.

# Python 38.05het - o =x
de Edn Shell Debug Options Window Help

‘ython 3.8.0 (tags/v3.8.0:7b3abs9, Feb 25 2020, 22:45:29) [MSC v.1916 32 bit (Intel)] on win32

ype “"help", “copyright®, "credits® or "license()" for more information.

>

Fig 8.1: Python Shell or Interpreter

It showsyouawel comemessagestatingitsversion number and acopyright notice.
After this information it shows you the primary prompt (>>>) followed by a
blinking cursor. It indicatesthat IDLE isnow ready to take commandsin Python
programminglanguagefromtheuser. |DLE canbeusedintwomodes: Interactive
mode and Script mode.
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In interactive mode, you can type Python expression/statement at prompt and
Python immediately responds with the output of it. After successfully executing
the statement, it promptsfor the next command with the prompt (>>>) otherwise

it lists the error encountered as shown in Fig. 8.2.

[ Pythen 3.0 Shel - o

File Edit Shell Debug Options Wndow Help

Python 3.8.0 (tags/v3.8.0:fa919fd, Oct 14 2019, 19:21:23) [MSC v.1916 32 bit (In °
tel)] on win32

Type "help", "copyright", "credits" or "license()" for more information.

>>> 10+20

30 - | Outputof 10 +20

>>> "Aditi"+10 Error shown

Traceback (most recent call last): .
File "<pyshell#l>", line 1, in <module> —_— on execution

"Aditi"+10 of “Aditi"+10
TypeError: can only concatenate str (not "int") to str
>35>
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Fig. 8.2: Interactive Mode

Python editor, asshowninFig. 8.3, allowsyoutowork in script modei.e., you can
create and edit Python sourcefile. In script mode you can write ablock of code.

[ Untitled - O X
File Edit Format Run Options Window Help

_____________________________________________________J5

v

Ln:1 Col 0

Fig. 8.3: Python Editor

To open the Python script mode, goto ‘ File menu -->New File’ asshownin Fig
8.4. A new window will be opened. Writeyour Python code here. Savethefile by
clicking* File-->Save' . ThePythonfilesarestoredwithextension.py. By default,

all Pythonfilesare stored in Python installation fol der.

Notes
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L& Python 3.8.0 Shest - o >
Filc | Edit Sholl Dcbug  Options  Window  Help
New Hie Cri-N v3.8.0:fa919fd, Oct 14 2019, 19:21:23) [MSC v.1l916 32 bit (iIn
Open... -0
Open Module..  AR+M ight™, "credits™ or "license ()" for more information.
o RecentFites v
Module Browses Alt+C
Path Browser
Save Cut-s
Save As... Cul-Shi-5
Sove Copy As.. Al Shift:S
Print Window Cul-p
Close Aneia
Notes et =

e here to search

Fig. 8.4: Stepsto write a Python script

Running/Executing a Python Script/Program

You canrunyour Python program by clicking‘Run’ — Run M odul€’ or pressing
F5asshowninFig. 8.5.

l) first py « C/Users/Vineeta/ AppData/Local/Programa/Python Python3s- 32/ fust py (3.8.0) - (=] x
File Edt Format Run Options Window Help X
print (10+2 I >
rint ("wel| PRun.Customied ShfteFS Lon class™)
r Check Module AxeX
Python Shell
arch 8 i m « 3 9 L R B

Fig. 8.5: Executing Python Script

Ctrl+D or quit() isusedtoleavetheinterpreter and Ctrl+F6isusedtorestart theshell.

The output of your program will appear on shell as shown inthe Fig. 8.6.
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[ Python 3.8.0 Shell - 0o X (712)
File Edit Shell Debug Options Window Help

Python 3.8.0 (tags/v3.8.0:fa%919fd, oct 14 2019, 19:21:23) [MSC v.1916 32 bit (In *

tel)] on win32

Type "help", "copyright", "credits" or "license()" for more information.

>>>

= RESTART: C:/Users/Vineeta/AppData/Local/Programs/Python/Python38-32/first.py =

30

Welclome to first Python class _— Notes

23>

Fig. 8.6: Output of Python script

8.3 TOKENS

The tokens are the smallest individual unit of aprogram. The following are the
tokens in Python programming language:
‘keywords',‘ identifiers,‘literals’,‘operators’, |The * # ‘ symbol is used to
and ‘ delimiters’. Let us discuss them one by |insertcommentsinaprogram
one. anditisnot an identifier.

Keywords

These are the reserved words used by Python interpreter. These words have
specific meaning for interpreter. You can get a list of keywords by typing the
following commands at the prompt:

>>>import keyword

>>>keywor d.kwlist

[False’, ‘None’, ‘True', ‘and’, ‘as’, ‘assert’, ‘break’, ‘class, ‘continue’, ‘def’,
‘del’,dif’,‘else’, “except’, ‘finally’, ‘for’,‘from’, ‘global’, ‘if’, ‘import’, ‘in’, ‘is,
‘lambda’, ‘nonlocal’, ‘not’, ‘or’, ‘pass, ‘raise’, ‘return’, ‘try’, ‘while’, ‘with’,
‘yield']

Literals: A fixed numeric or non-numeric valueis called asliteral. Examples of
literalsare: 502, -178.76, “Rajan” etc.

Operators. The operators perform some action on the data. Examples of
operators are: +, -, **, /[, // etc.

Delimiters: Thesearethe symbolswhich can be used as separators of values, or
to enclose some values. Examples of delimitersare: (){} [].,;:
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Python consists of various standard data types that are used to define the
operations possible while running acode. Data type states the type of the values
that are stored, the operations that can be performed on that type, and the range
for that type. Variousdatatypesoffered by Python arelisted asfollowsin Fig 8.7.

Notes
Python Data Types
|
Nur|neric S!ts Seqllence None Ma1|3ping
| | . | — Strings Diclionary
IntTger Fllgsit:tlg Complex | i
Boolean L Tuples
Fig. 8.7: Python Data Types
8.4.1 Numeric

Numeric data type is used to store numerical values. Python supports three
different numerical types:

e Integer
e Floating point numbers
e Complexnumbers

In addition, Booleans are a subtype of integers.

(&) Integersarewholenumberswithout decimal point. These can be positiveor
negative numberswith unlimited length. Integers al so contain Boolean type
which isaunique datatype, consisting of two constants, True and False. A
Boolean True valueis Non-Zero, Non-Null and Non-empty.

Example 1

Python Statements

>>>g=20

>>>entry=True

Herethe value 20 isassigned to the variable a, the value True isassigned to
thevariableentry.
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(b) Numberswithfractionsor decimal point arecalledfloating point numbers.
These can be positive or negative with unlimited length.

Example 2

Python Satements

>>>k=200.789

The value 200.789 is assigned to the variable k.

(c) A complexnumber isanordered pair of twofloating-point numbersdenoted
by a+ bj, whereaand b are the real numbersand j isan imaginary unit.

Example 3

Python Statements

>>>x=10+5j

For accessing different parts of variable x, you can use x.real (which is 10)

and x.imag (which is5).
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Example4
Python Satements Output
>>>x=10+9
>>> x.real 10.0
>>> x.imag 9.0
8.4.2 Sets

The set isan unordered collection of comma separated values enclosed in{ }.

Example5

Python Statements
>>>51={12,10,34,23,78}

Hereslisaset which containsthevalues 12, 10, 34, 23 and 78. All the values of

aset areunique. It eliminates duplicate values.

Example6
Python Satements Output
>>>s2={12,12,15,10,10
>>> 52 {10, 12, 15}

Notes
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as{10, 12, 15} which isshown in the output column.

8.4.3 Sequence

A sequencein Pythonisanordered collection of itemsindexed by integersstarting

Notes from 0. There are three types of sequence datatypes available in Python:
(@) Strings
(b) Lists

(c) Tuples
(a) Srings

A string is an ordered set of characters enclosed in single or double quotation
marks. Stringsareimmutabl e (unableto be changed) i.e., thevalue onceassigned
to these variables, cannot be changed.

Example7

Python Satements
>>>gtr="| |ove Python”

Herethevaue“| love Python” will be assigned to string str.

(b) Lists

A list is an ordered collection of comma-separated values (items) enclosed in
sguarebrackets. Thevaluesinthelist canbemodified,i.e., itismutable. Thevalues
that makeup alist arecalledits‘elements . Theelementsin alist need not to be
the sametype.

Example8

Python Satements

list1=[100, 200, 300, 400, 500]
list2=["“Raman”, 100, 200, 300, “ Ashwin”]
list3=['A’,'E’,'I’,'O", ‘U]

Intheexample 8, thelistl contains 100, 200, 300, 400 and 500 values. Thelist2
contains Raman, 100, 200, 300, Ashwin and list 3 hasA, E, I, O, U.
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(c) Tuple

Atupleisanordered collection of commaseparated val ues. Thevaluesinthetuple
cannot bemodified, i.e., itisimmutable. Thevaluesthat makeupatuplearecalled
its elements. The elements in a tuple need not be of the same type. The comma
separated val ues can be enclosed in parenthesisbut parenthesisisnot mandatory.

All numeric (integer, float, complex), strings, tuples and sets data types are
immutable in Python while lists and dictionary are mutable data types.

Example9

Python Satements

tupl=(‘ Sunday’, ‘Monday’, 10, 20)
tup2=(‘a, ‘'b’,‘c’,‘d,‘€)
tup3=(1,2,3,4,5,6,7,8,9)

Thetupletupl hasSunday, Monday, 10and 20 elements. i.e., it hasboth character
valuesand numerical values. Thetup2 hasa, b, ¢, d and e (character values) and
tup3 has 1,2,3,4,5,6,7,8, and 9 (numerical values).

8.4.4 None

TheNonedatatypedefinesthe‘null’ valueor ‘no’ value. Itisneither ‘ False’ nor
‘0.

Example 10
Python Statements Output
>>>x=None
>>> print(X) None
8.4.5 Mapping

It is an unordered and mutable data type in Python. Dictionaries fall under this
category.

Dictionary

Python dictionary is an unordered collection of items where each item is akey:
value pair. You can also refer to adictionary as amapping between a set of keys/
indicesand aset of values. Each key isseparated fromitsvalue by acolon (), the
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braces. Dictionary is mutable. You can add new items or change the value of
existingitems.

Example 11

Python Statements
dictl={'num’:10, 1:20}

Notes

In the above example ‘num’ and ‘1’ are keysand 10 and 20 are values.

. INTEXT QUESTIONS 8.1

1. Mentionthedatatype of the following variables:
(8 x=‘Raghav’
(b) y=100.56
(o0 z=10
(d) t=15+6)
(e) varl=[120, 130, 140, ‘Ajit']
(f) va2=("May’,‘Jun€’, 5, 6)
2. Determine the data type of each of the following:
(@ 42 (b) 4.2
(c) ‘4z (d) (42

8.5 VARIABLES

Variablesarelike containerswhich hold data/informationin acomputer memory.
These are used to store the values for some input, intermediate result of
calculationsor thefinal result of amathematical operation. The characteristicsof
avariableare:

e Ithasaname.
e Itiscapable of storing values of certain type.

e |t providestemporary storagein RAM.
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Variable Naming Conventions

e The variable names are case sensitive. For example. num and NUM are
treated as two different variable names.

e Allthevariablenamesmust beginwith aletter or anunderscore( ).After the
firstinitial |l etter, the variable names may contain letters (a-z, A-Z) / digits (0O
to 9) and an underscore( ), but no spaces or special characters are allowed.

e Thekeywords should not be used as the variable names.
e Variable names should be short and meaningful.

Let us see someof valid and invalid variable names.

Examplesof Valid VariableNames Examplesof Invalid VariablesNames

calc, salary, stu_name, _region avg%, 12class, break, emp-desig

Assigning Values to the Variables

Pythonisaloosely typed language. You do not need to declare variableswith any
particular type. Thevariableswill be declared automatically when thevaluesare
assigned to it. The assignment operator (=) isused to assign valueto avariable.

Example12
Python Satements Explanation
x=5 Thevaue5ismapped/assignedtothevariablex.
design="Manager’ The value ‘Manager’ is assigned to the variable
design.
marks=90.5 Thevalue 90.5isassigned to the variable marks.

This happens because a variable stores the address of a memory location. For
exampl e, the statement x=5 will make the variable x point to the memory location
where the value 5 is stored. You can also say that the variable x refers to the
valueb.

Inthenext statement supposethevariablexisassignedtothevalue” Srong” . Now
thevariablex will pointtothememory locationwherethevalue* Strong” isstored.
You can now say that the variable x refersto the value “ Strong” (refer Fig. 8.8).

5

X
\ Strong

Fig. 8.8: The Variable x Refersto the New Value
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(712) In Python, the variables have no datatype. When you say datatype of avariable,

you are actually referring to the data type of the value that it represents. As a
variabledoesnot haveany fixed datatypeitsdatatypekeepschanging depending
upon thevalueit represents. You can use thetype() method to know the datatype

of avariable.
Notes Example 13
Python Satements Output
>>>x=10
>>> type(X) <class'int’>

>>>x=" Strong”
>>> type(X) <class'str'>

InPython, you canassignthesameval ueto multiplevariablessimultaneously. Also
multiple values can be assigned to severa variablesin asingle statement.

Example 14
Python Code Explanation
>>>a=b=c=100 Thisstatement will assignthevalue 100to

thevariablesa, b and c.

>>>ab,c=22, 80.5, “ Tarang” Thisstatement will declarethevariablesa,
b and c and assignsthevalues 22, 80.5 and
“Tarang” respectively. i.e.,, a=22, b=80.5
and c="Tarang”

. INTEXT QUESTIONS 8.2

1. Identify thevalid and invalid variable namefor thefollowing:

Variablename Valid/invalid

continue
Break
Maths-marks
_sales

annual_exam
student.name
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2. ldentify which of thefollowing expressions are correct: (712)

(@ roll_no, name, per=10, ‘ Sarthak’, 90.5
(b) emp_no, salary, designation=120, 170000, ‘ Manager’, 60

(c) qw,e=200

Notes
(d) numl, num2=100, num3=200

(e) varl=var2=50

8.6 COMMENTS

Thesearenon-executabl e statementswhich areignored by Pythoninterpreter. The
commentsareusedto makethecodemorereadableand understandable. Generaly,
the programmer use comments for mentioning the purpose of code/program
written. In Python, comment start with ‘# symbol and extendstill the end of the
line. Anything written after #in alineisignored by theinterpreter, i.e., it will not
have any effect on the program.

Example 15

Python code

# This program cal culates the sum of two numbers
>>>n1=10

>>>n2=20

>>>sum=nl+n2 # sum of numbers 10 and 20

>>>print (“sum=", sum)

For adding multi-line comment in a program, we can:
e Place'# infront of eachline.
or

e Usetriplequoted string. They will only work ascomment, whenthey are not
being used asdocstring. (A docstringisthefirst statement inaclass/function/
module. You will learn about function in lesson no. 10).
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Example 16

Python Code

“‘Thisisa
multilinecomment

“““Thisisa
multilinecomment™””

11

8.7 OPERATORS

Python provides six different types of operators. These are:

e  Arithmetic operator e Relational Operator
e Assignment operator e Logica operator
e  Membership operator e Identity operator

Let uslearn about them in detail

8.7.1 Arithmetic Operators

Theseoperatorsperform arithmetic operationson operands. Thelist of arithmetic
operatorsisgivenin Table 8.1.

Table8.1: Arithmetic Operators

Operator Description Example
+ Add two operands. 10+5=15
- Subtracts two operands. 10-5=5
* Multipliestwo operands. 10*5=50
/ Divides two operands. 10/5=2.0

10/3.0=3.3
10.0/3=3.3
% Divides two operands and
givesremainder. 10%5=0
10%3=1
*x Exponentiation. 2**4=16
I Integer division. 5/[2=2
5.0//2=2.0
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8.7.2 Relational/Comparison Operator (712)
These operators describe a relationship between two operands. The relational
operators are given in Table 8.2.
Table 8.2: Relational Operators
Operator Description Examples Notes
< lessthan 10<15, true
> greater than 15>10, true
<= less than or equal to 15<=15, true
16<=15, false
>= greater than or equal to 16>=15, true
14>=15, false
== equal to 15= =15, true
16==15,fase
<> not equal to 15<> 15, fdse
14 <>15, true
8.7.3 Assignment Operator
The operator ‘=" storesthe value of the expression on the right-hand side of the
equal sign to the operand on the left-hand side. In addition to the standard
assignment operator shown above, Python also supports compound assignment
operators. Theassignment operatorsaresupported by PythonaregiveninTable8.3.
Table 8.3: Assignment Operators
Operator Description Example
= Assign the valueto the variable. A =10
+= Add and assign the value to the A+=10isequivalent to
variable. A=A +10
-= Subtract and assign the value to A-=10isequivalent to
thevariable. A=A-10
*= Multiply and assign thevalueto A*=10isequivaentto
thevariable. A=A*10
/= Divide and assign the value to A/=10isequivalent to
thevariable. A=A/10
%= Divide and assign theremainder to| A%=10isequivalent to
thevariable. A =A %10
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*% —

/1=

Perform an exponential operation
and assign the value to the variable.

Perform an integer division on
operands and assign the value
to thevariable.

A **=2isequivaentto
A=A**2

All=2isequivalent to
A=A/I2

8.7.4 Logical Operators

These operators are used to join one or morerelational expressions. Thelogical
operators are given in Table 8.4.

Table 8.4: Logical Operators

Operator

Description

Example

not

or

and

NOT operator. It is a unary operator
and it reversesthe logical state of its
operand. If acondition istrue, then
logical NOT operator will makeit
falseand viceversa.

OR operator. It returnstrue if any
of the conditionsjoined by this
operator istrue. It returns false
when both the conditions
arefase.

AND Operator. It returns true if
both the conditionsjoined by this
operator are true. It returns false
when any of the conditions
isfalse.

>>>not(5>10)

true

>>> (10<5) or (15>20)

fase
>>> (10>5) or (15>20)

true
>>> (10<5) or (15<20)

true
>>> (10>5) or (15<20)

true
>>> (20>5) and (15>10)

true
>>> (20<5) and (15>10)

fase
>>>(20>5) and (15<10)

fase
>>>(20<5) and (15<10)
fase
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8.7.5 ldentity Operators

These operators are used either to check the type of data contained in avariable
or tocomparethememory location of two variables. Thelist of identity operators

aregivenin Table 8.5.

Table 8.5: Identity Operators

MODULE-2
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Operator Description Example Explanation
is Returnstrueif thetwo| >>>a=10 Hereaand b aretwo
variableson either sidg >>>b=20 variableswithvalues
of the operator point | >>>id(a) 10 and 20 respect-
towards the same 1452001344 ively. Asyou can see
memory |ocation >>>id(b) thememory locations
otherwise it returns 1452001504 | of two variables are
False. Note: The >>>aisb different thus the
memory locationof a | Fase statement ‘a is b’
variable can be >>>b=a returns False.
determined by the >>>id(a)
function- id() 1452001344 |Now when the
>>> id(b) statement b=a is
1452001344 executed both a and
>>> aisb b point to the same
True memory location.
Thus, the statement
‘aisb’ returns True.
Itisalso used to >>>type(a) is | Asacontainsinttype
check the type of data| int data thus the
containedina True statement type(a) is
variable. int returns True.
is not Returnstrueif thetwo| >>>a=10 It returns true as a
variableson either sidg >>> b=20 andbarenot pointing
of the operator does | >>>aisnotb |towards the same
not point towardsthe | True memory location.
same memory location
otherwise it returns
fase.
Itisalso used to checkl >>>a="Hello” | It returns true
the type of data >>> type(a) because a is not
containedinavariable| isnotint integer data type. It
True IS str type.

Notes
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These are used to check whether a specified value/variableis present in agiven
sequence such as strings, lists, or tuples. The list of membership operators are
giveninTable8.6.

Table 8.6 Member ship Operators

Notes
Operator Description Example
in Returnstrueif the specified value/ >>>str="| am learning
variableis present in agiven Python”
sequence such as strings, lists, or >>> “Python” in str
tuples otherwiseit returnsfalse. True
>>> “|learN” in str
False
notin Returnstrueif the specified value/ >>>|1=[10,20,30]
variableisNOT present in agiven >>>10notinll
sequence such as strings, lists, or False
tuples otherwiseiit returnsfalse. >>>50notinll
True

8.7.7 Precedence of Operators

Python follows the same precedence rules for its mathematical operators that
mathematics does (refer Table 8.7). The acronym PEMDAS (Parentheses,
Exponentiation, M ultiplication/Division, Addition/Subtraction) isauseful way to

remember the order of operations:

Table 8.7: Precedence of Operators

* (Exponentiation)

-(unary minus), +(unary plus)

*(multiply), / (divide), %o(modulus), //(floor division)
+(add), -(subtract)

<(lessthan), <=(lessthan or equal), >(greater than), >=(greater
than or equal to)

==(equal), !=(not equal)
=(simpleassignment) and other assignment operators (arithmetic
assignment operator)

is, isnot (identity operator)
in, not in (Membership operators)

not (logical NOT), and (logical AND), or (logical OR)

Highest

Lowest

132
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expression within parenthesisisalwaysevaluated first.

8.8 INPUT/OUTPUT

Python supportsinput/output statementswhich can be used to feed new datainto

thecomputer’smemory with the hel p of input devicessuch as: keyboard or obtain Notes
the output on an output devices such as. monitor, printer etc.

Print Satement

This statement is used to display a literal or a variable on the monitor.
If an expressionisgivenwith the print statement, it first evalutesthe expression
and then print it. To print more than oneitem on asingleline, comma(,) may be
used. By default, print uses asingle spacei.e, ‘ 'asaseparator and a‘\n’ asa
terminator (appears at the end).

Example 17
Python Code Output

>>>print( “How areyou?’) How are you?
>>>msg="“Today is Tuesday” Today is Tuesday
>>>print (Msg)
>>>x="2019" Year2019
>>>y:n Year.n
>>>print(y + X)
>>>print(‘a, ‘b, ‘c’,‘d) abcd
>>>print(‘a, ‘b, ‘c’, 'd, sep="#, end="*") attbtcHd*

The print statement isused to print ablank line when no arguments are passed to
it.

Input Statement

This statement is used to read text (strings) from the user.

Syntax

input ([prompt])

wherepromptisamessageyouwishtodisplay onthescreen. Itisoptional. During
the execution, input() showsthe prompt to the user and waitsfor the user to input
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avalue from the keyboard. When the user enters the value from the keyboard,
input() returnsthat value which isusually stored in avariable. For example:

Python Code

Output

Explanation

number *)
>>> type(rno)

>>>rno = input | Enter your roll number 10 | After theexecution of this
(‘Enter your roll | <class'str'>

input statement, 10will be
stored in the variable rno
or you can say rno will
refer to 10.

The input function takes
textinput and storesitina
variablepresentonleftside
of theassignment operator.
Here, 10isstored asstring
inthevariablerno.

You cannot perform arithmetic operations on string data. Thus, string data needs
to be converted into numeric data. Thetext input taken by the input function can
easily be converted into appropriate numeric datatype by using int(), float() and
eval() functions. The int() and float() functions take a number, expression, or a
string as an argument and return the corresponding integer and float value
respectively. Thefunctioneval () takesastring asan argument, eval uatesthisstring
asanumber (it can be integer or float), and returns the numeric result.

Example 19
Python Code Output Explanation
>>>y=int enter your Dataentered by theuserisconverted
(input(* enter your marks 98 from string to integer and then

marks'))

>>>maths=eval
(input(‘ enter marks
inMaths’)

enter marksin
Maths 78

assigned to thevariabley.

Dataentered by theuser isevaluated
and returned asanumeric result. In
thiscase, eval () evaluatesstring 78
as a number and returns 78 as
numeric result.

You can use str() and chr() functions to convert the given data to string and

character respectively.
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8.9 EXPRESSIONS

An expression is a combination of values, variables, operators etc. When an
expressionistyped at the Python prompt, theinterpreter evaluatesit and displays
the result.

Example21
Python Expressions
V=U*t + 1/2* art*t
f=(c* 9/5) + 32
Example22

Thefollowing Pythonscript getstheinput of marksfromtheuser for Mathematics,
Science and Social Science subjects and then calculates total and percentage.

Python Code Output

a=eval (input(‘ enter marksin Maths')) enter marksin Maths 67

b=eval(input(‘ enter marksinScience’)) | enter marksin Science 89

c=eval (input(‘ enter marksin Social enter marksin Social Science 96
Science'))

total=a+b+c Total= 252

per=total/3 Percentage= 84

print(“ Total=", total)

print(“ Percentage=", per)

Here Python script mode was used for writing the above Python script.

8.10 INDENTATION

Indentation in Python is used to form block of statements also known as* suite’.
In most other programming languages, indentation is used only to beautify the
code. But in Python, it is required to put a group of statements in a block.
Indentation istypically used in flow of control statements (if, for etc.), function,
classetc. Although you can give any number of spacesfor indentation but all the
statementsin ablock must have the same indent.
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Block 1

Block 2 (under Block 1)

Block 3 (under Block 2)
Block 4 (samelevel asBlock 2)
Block 5 (samelevel asBlock 2)
Block 6 (samelevel asBlock 1)

Note:

The amount of indentation mattersin Python. A missing or extraspacein a
Python block could result in an error or unpredictable results.

Itisimportant to indent the statements within the same block of code at the
samelevel.

. INTEXT QUESTIONS 8.3

1.

Write a Python expression for the following:

() 2AB+2BC+2CA
2A
2
(i) 14x
3
2
iy P-4

Evauatethefollowing expressions:

(i)  85%2+70-3**3+15

(i) 5//2*5+8-3**2

(iii) 5/2*5+8-3**2

(iv) not(5>10) or (10 == 10) and (not(9<15))
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e Python is a free and open source high-level language which is platform
independent, and hasavast library of add-on modules.

e PythonIDLE can be used in two modes: I nteractive mode and Script mode. Notes

e Tokensarethesmallestindividual unitof aprogram. Thekeywords, identifiers,
literals, operators, and delimiters are Python tokens.

e Keywordshave specific meaning for interpreter and they cannot be used for
any other purpose.

e Variousdatatypesoffered by Python are: numeric, sets, sequence, noneand
mapping.

e All numeric (integer, float, complex), strings, tuples and sets datatypes are
immutablein Python whilelists and dictionary are mutable data types.

e Variables are like containers which hold data/information in a computer
memory.

e Theid() method returnsthe address of memory location to which avariable
isreferring and thetype() method returnsthe datatype of avariableor literal
passed to it.

e Python provides six different types of operators. arithmetic, relational,
assignment, logical, membership andidentity.

e Theprint statementisusedtodisplay aliteral or avariableonmonitor andthe
input statement is used to read text (strings) from the user.

E\ TERMINAL EXERCISE

What isakeyword?
What isthe difference between aliteral and anidentifier?
What isadifference between atuple and alist?

Write Python program to input anumber and print its square.

o A~ W DN RE

Write Python program to input number of pencils purchased and cost of one
pencil and print the total amount to be paid.

6. Writeaprogram to input length and breadth of arectangle and print itsarea
and perimeter.
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[l s 0 e ouesr ons
8.1
1. (a) string (b) floating point (c) integer
Notes (d) complexnumber () list (f) tuple
2. (a) integer (b) floating point (c) string
(d) tuple
8.2
1. variablename vaid/invalid
Continue Invalid
Break Vaid
Maths-marks Invalid
_sdes Vdid
annua_exam Vaid
student.name Invalid
2. (a) correct (b) incorrect (c) incorrect
(d) incorrect (e) correct
8.3
1. (i) (2*A*B+2*B*C+2*C*A)/2*A
(i) (24/3)* X*X
(i) (b*b-4*a*c)/2*a
2. () 85%2+70-3**3+15
=85%2 + 70 — 27 +15
=1+70-27+15
=59
(i) 5//2*5+8-3**2
= 2*5+8-9
= 10+8-9
=9
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(iii) 5/2*5+8-3**2 (712)
=2.5*5+8-9
=12.5+8-9
=115
Notes

(iv) not(5>10) or (10 == 10) and (not(9<15))
= not(false) or (true) and (not true)))
= true or true and false
=trueand false

= false

L earning Outcomes
e Beproficient in using the operatorsin Python programming language.

e Beableto get theinput from the user using input statement and get the

desired result using Python Script.
N Y
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CONTROL STATEMENTS

9.1 INTRODUCTION

In the previous lesson, you have learnt about how to write Python statements.
Generally, a computer program is set of instructions which are executed in a
sequential order (i.e., fromleft to right and from top to bottom). All the programs
written by you till now, have used the normal sequential flow. However, you can
change the normal sequence of the execution of the statements in a program
depending upon the requirements of the problem. The statementswhich are used
to alter the order or flow of execution of statements are called ‘control flow
statements’. In this lesson, you will learn about the two major categories of
control flow statements: ‘ Selection Statements’ and ‘I terative Statements'.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e |earn about the usage of selection statements;

e usedifferent forms of selection statement;

e  apply looping statements:

e appreciate the need and use of jump statements.

9.2 SELECTION STATEMENTS

These statements allow us to choose the set of instructions for the execution
depending uponthegiven condition. If theconditionistruethenit executessome
set of statements. Thesdl ectionstatementsarealsocalled conditional statements
or ‘decision statements'.
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The selection statement in Pythonis: if statement. The variousformsinwhich if
statement can be used in Python, are asfollows:

e Simpleif statement

e Compoundif (if ... else statement)
e Complexif (if ... dif ... elseladder)
e Nestedif

9.3 SIMPLE IF STATEMENT

Thisstatement will executetheset of statementsif theconditionistrue. IntheFig.
9.1you caneasily identify that if the given condition istrue then Statement 1 will
be executed. Then it will execute Statement 2.

True
COND‘,ITION STATEMENT 1

STATEMENT 2

Fig. 9.1: Flow chart for if Statement Execution

The syntax for writing smpleif statement is:

Syntax
if conditional-expression:
Statement-block

IntheExamplel, if theconditional expression eval uatestotrue, thentheindented
block of codeisexecuted. If theconditionisnot true, thentheindented statements
will be skipped. Statements which are out-dented, are not a part of if statement.
These are always executed in the normal forward flow of statements, after if
statement. Theindentation isimportant while writing if statement.
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Thefollowing Pythoncodewill check whether agiven number isapositivenumber
or not.

142

Notes

Program Code Output
num= int (input (* Enter anumber’)) Run 1 with input 56
if num>0: Enter a number 56
print(‘ positive’) positive
print(‘ program executed’) program executed

Run 2 with input -12
Enter a number-12
program executed

The above program first gets an input (number) from the user. Then it checks
whether the given number isgreater than zero or not. If the number isgreater than
zero, it will display ‘positive’ and ‘ program executed’ otherwise it will display
‘program executed'.

9.4 COMPOUND IF (IF ... ELSE STATEMENT)

Inthe compound if statement, if conditional expressionistrue, thentheindented
statement block (i.e., Statement 1) immediately following the statement if will be
executed. If the conditional expression evaluates to false, then the indented
statement block (i.e., Statement 2) following the el se clause will be executed. At
a time, only one block of statements will be executed either Statementl or
Statement2 (refer Fig. 9.2).

CONDITION \ TTue
2

STATEMENT 1

False

STATEMENT 2

4

Fig. 9.2: Flowchart for Compound if
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The syntax for writing compound if statement is:

Syntax
if conditional -expression:
Statement1
else
Statement2
Example2

Thefollowing programwill find whether agiven number isan even number or an
odd number.

Program Code Output
num=int (input (‘ enter anumber ’)) Run 1
if num%?2 ==0: enter anumber 45
print (‘EVEN") ODD
else Run 2
print (fODD’) enter anumber 24
EVEN

Theaboveprogramwill first get theinput anumber fromtheuser. Thenit checks
whether the given number isdivisibleby 2, i.e., when wedivide even number by
2itwill givetheremainder asO. If it returnsOthenitwill display EVEN otherwise
itwill display ODD.

Example3

Thefollowing programwill get two numbersasaninput fromthe user and display
the bigger number.

Program Code Output
numl1=int (input (‘ enter first number ’)) enter first number 45
num2=int (input (‘ enter second number ’)) | enter second number 24
if num1>num2: Bigger number is: 45

print (‘ Bigger number is.’, numl)
else
print (‘ Bigger number is.’, num2)
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The above program, will first get input of two numbers num1 and num2. Then it
checks whether num1 isgreater than num2 or not. If numl isgreater than numz2,
thennum2variable svaluewill bedisplayed otherwisethecontrol goesto el separt
of the statement and num2 variable’'svalue will be displayed.

Notes
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Inthe complex if, thereisaladder of multiple conditions presented by eachiif, all
of theseconditionsaremutually exclusive. Out of themultipleconditionsonly one
of themwill evaluate to true and then the statement foll owing that condition will
beexecuted (refer Fig. 9.3). Onceone of the conditional expressionsbecometrue

Notes al the conditions below it will not be evaluated (checked). If none of the
conditional expression becomestruethen the statement following the el se clause
isexecuted. Itisnot mandatory to add an el se at the end of theladder. Each of the
code blocks (statements) in an if/elif-statement must be indented by the same
amount.

Syntax:

if conditional-expressionl.:
Statement 1

elif conditional-expression2:
Statement 2

ese
Statement n
Let usseeitin aflowchart depicted in Fig 9.3.

True
STATEMENT 1 |—>

STATEMENT 2 l—r

STATEMENT 3 I—,

iF alse

| STATEMENT 4 |

\4

Fig. 9.3: Flowchart of Complex if
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Thefollowing programwill accept anumber of week day (1-7) and print thename
of theweek day accordingtothegivennumber (i.e.,,1- Monday...... , 7-Sunday).

Program Code Output
day=int(input(‘ Enter a number (1-7):")) | Run 1 Notes
if day ==1: Enter anumber (1-7):5

print( Monday’) Friday
elif day ==2: Run 2
print(‘ Tuesday’) Enter anumber (1-7): 9
elif day ==3: You entered a wrong number
print(* Wednesday’)
elif day ==4:
print(‘ Thursday’)
elif day ==5:
print(* Friday’)
elif day ==6:
print(* Saturday’)
elif day ==7:
print(* Sunday’)
else
print(* You entered awrong number’)

Theaboveprogramwill get theinput fromtheuser. If thegivennumberislitwill
display Monday, if itis2itwill display Tuesday, if itis3itwill display Wednesday
and so on. If the user enters a number other than 1-7, amessage ‘ You entered a
wrong number’ will bedisplayed.

Nested If
Whenyouuseif statementinsideanother if or el seclausestatement thenitiscalled
nested if statement. The syntax for nested if statement is:
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Syntax
if conditional-expressionl.:

if conditional -expression 2:
Statement 1

ese
Statement 2

ese
Statement 3

4
STATEMENT 2 STATEMENT 1

STATEMENT 3

Fig. 9.4: Flow chart for Nested If Statement

IntheFig. 9.4, if thefirst conditional expression (i.e., conditional expressionl)is
true, then the control passes to the conditional expression 2. If the conditional
expression 2 evauates to true, the statement 1 will be executed otherwise
statement 2 will be executed. If thefirst conditional expression (i.e., conditional
expression 1) isfalse, thentheconditional expression2will not beexecuted. Then
the control reachesdirectly to second el se statement. Asaresult, statement 3 will
be executed.
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Example5

Thefollowing programwill get three numbersasinputsfrom the user and display
the greatest number from the given numbers.

Program Code Output
numl1=int (input (‘ enter first number”)) enter first number45
num2=int (input (‘ enter second number’)) enter second number24
num3=int (input (‘ enter third number’)) enter third number78
if num1>num2: Greatest number is=78

if num1>numa3:

print (‘ Greatest number is=" , numl)
ese

print (‘ Greatest number is=", num3)

ese

if nuUM2>nums3:

print (‘ Greatest number is=", num2)
else

print (‘ Greatest number is=", num3)

The above program, will input three numbers: num1, num2, num3. If numlis
greater than num2 then it will check whether num1l is greater than num3 or not.
If numlisgreater than num3 then numl1 will be displayed asthe greatest number
otherwisenum3will bedisplayed asthegreatest number. If numlislessthannum?2
thenitwill check whether num2isgreater thannuma3or not. If num2isgreater than
numa3then num2 will bedisplayed asthe greatest number otherwisenum3will be
displayed asthe greatest number.

. INTEXT QUESTIONS 9.1

1. Whatisasdlectionstatement?Writedifferentformsinwhichif statement can
be used in Python.

2. Writethe output of the following program segments:
@ a7
if &>7:
print(a)
print(a+1)
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Control Satements

X=5
if x==5:
print (X)
print(x+10)
num=10
sum=0
if num==1.
sum=sum+5
elif num==10 or num == 20:
sum=sum+10
dse
sum=sum-5
print (sum)
if O:
print(“Hello”)
dse
print(“welcome”)
if 5:
print(*“true’)
dse
print(“false”)

Identify all the errorsin the given code and rewrite the code underlining all
the corrections made:

(@

(b)

d=9
if d>2
print(* Yes’)
else
print(“*No”)
k=3
if(k==1):
print(“1")
print(* Continue”)
elif(k==2)
print(*2")
ese
print(*3")

148
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(c) k=5
if k>5:
print(“Big”)
elseif k>10
print(“Bigger”)
ese
print(“ Biggest”)
4. Write aPython script to input anumber and check if it is positive, negative
or zero. Display suitable message.

9.6 LOOPING STATEMENTS

Sometimesyou may havetorepeat someset of statementsrepeatedly inaprogram.
Instead of writing the same set of statements again in your program,you can use
looping statements. The looping statement allows us to execute a statement or
group of statements repeatedly either for a specific number of times or until the
condition is true. It stops when the condition becomes false. In the rea world,
many tasks are cyclical in nature, and therefore these tasks run in aloop.

Humansal so perform many tasksrepeatedly such aswebuy grocery every month,
school feeispaid every month, we pay electricity bill, telephonebill every month
etc. Similarly you can repeat some set of activities in Python with the help of
looping statements. The looping statements in Python are:

e forloop
e whileloop

Let us discuss about for loop now.

For Loop

Thisloopisusedtoexecuteaset of statementsfor afixed number of times. Usually
if you know the number of timesthe statementsare going to execute then you can
prefer to usefor loop. Python'sfor statement iteratesover theitemsof asequence
(list, string, tupleetc.) inthe order that they appear inthe sequence. Syntax of the
for loopis:

Syntax:

forloop_variablein sequence:

statement(s)
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<

Yes

Item in

Execut
sequence ? eeute

Statement(s)

No
Fig. 9.5: Flow chart for Loop

In the beginning, the loop variable is assigned to the first value present in the
sequence. Next the statement block will be executed. After the execution of the
statement block, the loop variable takes the next value present in the sequence.
Now thestatement block will get executed for theloop variable’ snext value. This
process continuestill the entire sequence is exhausted. Theindented statements
that follow the loop form the suite/loop body.

Example6

Thefollowing program will display “HELLO” word five timesusing for loop.

Program Code Output
foriin[1,2,3,4,5] : HELLO
print(‘ HELLO) HELLO
HELLO

HELLO

HELLO

Initialy thefirst valuei.e., 1 will be assigned to theloop variable. Now the body
of theloop (hereintheexample6, thestatement print(* HELLO’)) will beexecuted
i.e.,, HELLO will be printed on the screen. After executing the body of the loop,
loop variablei will be having next valuei.e., 2. Now again the body of the loop
will beexecutedi.e., HEL LOwill beprinted onthescreen. Thisprocessisrepeated
for 5times(i.e., forthevaluesi=1,i=2,1=3,i=4 andi=5theloopwill beexecuted).

For Loop With range() Function

Therange() functionisused whenyou needtoiterate over asequenceof numbers.
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range([beg], end, [step]) # beg, step are optional

The function range( ) generates a list of values starting from beg (beginning
number) till end-1. The default value for stepis 1i.e., if step parameter is not

specified 1 isadded at every iteration. If the beginning valueisnot specified the

list starts from zero. Notes

Example7

Thefollowing program will find the factorial of agiven number.

Program Code Output
fact=1 enter number5
num=int (input (‘ enter number’)) Factoria =120

foriinrange (1,num+1):
fact=fact*i
print(‘ Factorial=" fact)

In the above program a variable fact is initialized with value 1. During the
execution of theloop the variablei takesvaluesfrom 1to 5 (user given number)
andthevariablefactismultiplied by i at eachiterationandthesamevalueisgetting
storedinfact variable. For thefirst timewhen for loop executesfor thevaluei=1,
thefact variablewill behavingthevaluefact=fact* 1i.e., fact=1*1=>fact=1. In
the second time, when theloop executesfor thevaluei=2, thefact variablewill be
havingthevauefact=fact*2i.e., fact=1* 2=>fact=2. Thevariablewill behaving
thevalue 2 now. Inthethird time, when the loop executes for the valuei=3, the
fact variable will be having the value fact=fact* 3i.e., fact=2* 3=> fact=6. Inthe
same way, the loop executes for the values 4 and 5 of the variablei. After the
execution of the loop for i=4 and 5 the value of the variable fact will become
5*4*3*2*x1 => 120.

Note: Thefactorial of anumber niscal culated as per the product of numbersfrom
lton. i.e, 1*2*...*n.

while loop

Another category of looping statement supported by Python iswhileloop. If the
test expression (given condition) is true then the while loop executes the set of
statementsrepeatedly. Atany point of timeif thetest expression becomesfal sethe
loop will not be executed and control passesto the statement following the loop.
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Syntax:
while (test expression):

statement-block

Example8

Thefollowing programwill get number asaninput and display thesumof itsdigits.

Program Code Output

sum=0 Enter anumber 234

num=eval (input(‘ Enter anumber’)) | sum of digits=9

whilenum>0:
a=num%10
num=num//10

sum=sum + a

print(“sum of digits=",sum)

In the above program, the while loop is executed till the value of agiven number
isgreater than zero. Inside theloop, the remainder value of agiven number after
itisdividedby 10will bestoredinthevariablea. Inthenext step, thegiven number
isdivided (Integer division) by 10 (After division num variablestoresvalue 23in
theaboveexample) and that valuewill be stored in thegiven number. The present
value of thevariable a, isnow added to the sum variable. This process continues
till thenumvariablebecomesO. Finally, theval ueof variablesumwill bedisplayed.

Else Clause on Loops

Inthesameway, if statementshad el se clause, thelooping statementsal so havean
elseclause.

e Iftheelseclauseisusedwithfor loop,itisexecuted whentheloopterminates
after compl etely iterating the given sequence.

e |Iftheelseclauseisused withwhileloop, it isexecuted when the condition
becomesfalse.
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Example9
Thefollowing program will print 10, 20, and 30 and then print “ Finished”.

Program Code Output
foriin[10,20,30]: 10 Notes
print(i) 20
else: 30
print(* Finished”) Finished

In the above program, the variablei take three values 10, 20 and 30 and display
them. After thistheloop terminates and then the el se statement will be executed
and ' Finished” wordwill bedisplayed.

Using Else with While Loop

Let us consider the following program:

Program Code Output
i=1 1
whilei<4: 2

print(i) 3

i=i+1 Finished
else

print(* Finished”)

In the above program, the variable i take the value 1. The while loop will be
executed threetimesfor thevariablei’svalues 1, 2 and 3. It displaysthe values
of thevariablei. After thistheloop terminates and then the el se statement will be
executed and * Finished’ word will be displayed.

. INTEXT QUESTIONS 9.2

1. What is the purpose of looping statements? How many types of looping
statements are supported by Python?

2. Givetheoutput of the following code fragments:
(@ forchin‘abcde':
print(ch)
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i=10

whilei<25:
print(k+i)
k=k*5

Notes i=i+10
print(“ Bye”)
(c) forjinrange(2,10,2):
k=j*3
if K%6==0:
print(k)
print(“Loop continues™)
(d) sum=1
for I inrange (1,10,1):
sum=sum-+ [*5
print(sum)
() p=10
while(p<=500):
p=p+100
print(p)
print (“ok™)

3. Identify the errorsin the following program segments and write the correct
program underlining all the corrections made.

(8 for nof range(10,50,2)
print(“n=",n)
(b) forkinvaues(1,10,1):
print(“Learning Python™)
(¢ i=10
while(i<=100)
i=i+10
(d) foriin(0,1,2):
print(j* 2)
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4.

Convert the following for loop to while loop:

for k in range(5,20,4):
print(k)
print(* End”)
Convert the following while loop to for loop
k=5
i=10
whilei<100:
print(k+i)
k=k*5
i=i+10
How many timeswill the following loop executed?
@ s=0
i=0
while (i<5):
S=s*i
i=i+1
(b) s=0
foriinrange(1,10,1):
S=sti

Write a Python script to input anumber and check whether itispresentina

given list of numbers or not.

Write a Python script to input a number and count the occurrences of that

number inagivenlist.
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9.7 JUMP STATEMENTS

Jump statements are used to unconditionally transfer the control from one point
to another point in the program. These are usually used to either terminate aloop
instantly or skip the execution of a section of the loop. The jump statements

provided by Python are:

break

continue

Notes
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Break Statement

This statement enables a program to skip over a part of code. A break statement
terminates out of the current loop. The program execution resumes at the
statement immediately following theloop.

Example 10

Thefollowing program will print al the numbers of the givenlist, till anegative
number isencountered.

Program Code Output
foriin[0,1,2,-3,-4,5,6,-7]: 0
if(i<0): 1
break 2
print(i)

Intheaboveprogram, thevariablei isgivenalistof values. 0,1,2,-3,-4,5,6,-7. Each
valueof i will bechecked. If itislessthan zero, thentheloop will break otherwise
the value of i will be printed.

Continue Statement

This statement causes the current iteration of the loop to skip and go to the next
iteration. All the statementsfollowing the continue statement in theloop will not
be executed and loop control goes to the next iteration.

Example 11

The following program will print al the numbersfrom 1 to 5 except 2.

Program Code Output
foriin[1,2,3,4,5]: 1
if(i ==2): 3
continue 4
print(i) 5
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In the above program, theloop executesfor the values of the variablei from 1to
5. If thevalueof i isequal to 2, then the current iteration will be skipped i.e., the
print statement will not be executed. For every other valueof i, the print statement
will be executed and the value of i will be printed on the screen.

. INTEXT QUESTIONS 9.3

I.  Givethe output of the following code fragments:
1. foriinrange(100,20,-20):
if 1%3==0:
break
print (“welcome”)
2. foriinrange(100,20,-10):
if i%7==0:
continue
print (“welcome”)

@\ WHAT YOU HAVE LEARNT

e Thesdectionstatementsallow usto chooseaset of instructionsfor execution
depending upon the condition given in the program.

e Thevariousformsof if statement in Python are:
o  Simpleif statement
o  Compoundif (if ... else STATEMENT)
0 Complexif (if ... dif...else LADDER)
0  Nestedif

e Aniterative or looping statement allows usto execute a statement or group
of statements repeatedly either for a specific number of times or until the
conditionistrue.

e Forloop isused to execute a set of statements for afixed number of times.

e The range() function is used in for loop, when we need to iterate over a
sequence of numbers.
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becomesfalse.

e Thebreak statement enables aprogram to skip over apart of code. A break
statement terminates out of the current loop.

e Continue statement causesthe current iteration of theloop to skip and go to

Notes the next iteration.

E\ TERMINAL EXERCISE

1. Writeaprogramtoinput ayear in4-digit form and check whether itisaleap
year or not and display proper message.

2. Write aprogram to input a character. If it is lowercase |etter, convert it to
uppercase and vice versa.

3. Writeaprogram to reverse a given number.

4. Write a program that will find Pythagorean triplets between 1 to 100.
(Pythagorean triplets are such that the square of one number isequal to the
sum of the squares of the other two numbers).

Example: 3, 4,5
5%= 3%+ 42
25=9+16=25

5.  Wiriteaprogram that will ask the user to enter N integers. Find and display
thefollowing:

(i) Total number of positive integers
(i) Total number of negative integers

6. Writeprogram to enter acharacter and check whether itisavowel or not and
display aproper message.

7.  Write a program to input 10 numbers and count the numbers which are
Armstrong numbers. (The number whose sum of cube of its digitsis the
number itself is an Armstrong number. For example: 153 is an Armstrong
number as 153=13+53+33
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9.1

1. Thesdectionstatementsallow ustochooseaset of instructionsfor execution
depending upon the truth value of the expression. Variousformsinwhich if

h ANSWERS TO INTEXT QUESTIONS

statement exists are;

0
0
0
0

2. (8
(b)

(©)
(d)

(€)
3. (3

(b)

(©)

simpleif statement

compound if (if . . . else statement)
complex if (if ... €eif ... elseladder)

nested if

8
5
15
10
welcome
true
d=9
if d>2:
print(“ Yes’)
ese
print(“No”)
k=3
if(k==1):
print(“1”)
print(“ Continue™)
elif(k==2):
print(“2")
ese
print(“3”)
k=5
if k>5:
print(“Big”)
elif k>10:
print(* Bigger”)
ese
print(“ Biggest”)
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if num>0:

print(“Itspositive™)

elif num <0:
print(“ltsnegative”)

Notes else:

print(“Its zero”)

9.2

1. Alooping statement allows usto execute astatement or group of statements
repeatedly either for aspecific number of timesor until the conditionistrue.
Python supports two types of looping statements:

o forloop
o whileloop
2. (9

T O O T Q

(b) 15
45
Bye
(c) 6
L oop continues
12
L oop continues
18
L oop continues
24
L oop continues
(d) 226
(e) 110
210
310
410
510
ok
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print(*n=",n)
(b) for kinrange(1,10,1):
print(“Learning Python™)
(o) =10

while(i<=100): Notes
i=i+10
(d) foriin(0,1,2):
print(i*2)
4. k=5
whilek<20:
print(k)
k=k+4
print(* End”)
5. k=5
for i inrange(10, 100,10):
print(k+i)
k=k*5
6. (@ 5
(b) 9
7. list1=[10, 20,30, 40, 10, 50, 10]
num=eval (input(* enter anumber”))
found=False
position =0
whileposition<len(listl):
if listl[position] == num:

found = True
break
position = position + 1

if found:

print(num, “is present at position”, position+1)
else

print(num, “is not present”)
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list1=[10, 20,30, 40, 10, 50, 10]
num=eval (input(* enter anumber”))
count=0
foriinlistl:
if num==i:
count=count+1
print(num, “is present”, count, “ number of times”)

welcome
welcome
welcome
welcome
welcome
welcome
welcome
welcome

welcome

(S

Key Learning Outcomes

Be ableto solvethe given problems by using looping statementsin the
program.

Be proficient in using conditional and jump statementsin Python.
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PYTHON LISTS

10.1 INTRODUCTION

Till now you havelearnt about variousdatatypesand declaring variables of these
datatypesfor storingtheinformation. You havea sowritten downmany programs
illustrating theusageof numericdatatypesinthelast|esson. Thenumeric datatype
storesonesinglevalue. Supposeyouwishtostoremarksof all thestudentsof class
X1l andthereare 50 studentsin class X11. Itisnot feasibleto declare 50 variables
for storing marks of 50 students. Declaring so many variables will make the
program codelengthier anditisal sodifficulttoremember somany variablenames.
Inthissituation, list can helpyouto storeaseriesof values. Inthislesson, youwill
learn about list, creating lists, adding and updating the elementsto/from thelist,
searching elementsinalist, and do somebasic operationson thelistsand uselists
functions.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:
e accessthelist elements;

e add/deleteelementsinalist;

e searchlist elementsand

e usethelist operators and functions.

10.2 WHAT ISA LIST?

Generaly, before visiting any market, people prepare a list of items to be
purchased. Thelist of items may be written on a paper one after another. In the
sameway, you can also preparealist in Python, whichisan ordered collection of
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make up alist are called its‘ elements’. The main features of thelist are:
e Thevaluesinthelist can be modified, i.e., it ismutable.

e Theeementsinalist need not be of the sametype.

Notes Declaring/Creating List
There are two ways of creating alist. These are:
e putting comma separated values/items within square brackets.
e creating alist from an already existing list.

L et usseean exampleof creating alist by putting comma separated values/items
within square brackets.

Examples
list1=[10, 20, 30, 40, 50]
list2=["“ Geeta’, 100, 200, 300, “ Sandeep”]
list3=['A", ‘E’,‘I",'O’, ‘U]
list4=[ ] #empty list

Herethelistl containsthe elements- 10,20,30,40,50. Thelist2 hasfive elements
suchas, “Geeta’, 100, 200, 300, “ Sandeep”. Thelist3 containsfiveelements—* A’
‘B0, U and listd isan empty list. The string values should be enclosed
either in single or double quotes.

You caneasily createanew list fromanalready existinglist. It ispossibleto copy
either an entirelist or only selected number of elements of the existing list to the
new list. Let us seefew examplesgivenin Table 10.1 for creating alist using an

existinglist.
Table 10.1: CreatingalList
Satement Description
list5=list1]:] Thisstatement will copy thelistltolist5i.e., all thevalues

of listl will get copied to list5.list5=[10, 20, 30, 40, 50]

list6=list1[0:3] Thelist6 will have the first, second and third elements of
listli.e, list6=[10, 20, 30]

list7=list1 Here the list7 will have all the elements of listl i.e.,
list7=[10, 20, 30, 40, 50]
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10.3 ACCESSING LIST ELEMENTS

You have assigned the elementsto alist. Now if you want to accessthe el ements
inthelist, then following two methods can be used:

e Indexing Method (to accessasinglevalue)
e Slicing Method (to access a subset of values)

The elementsin alist are stored and accessed according to theindex value. The
index number starts from zero. Let us discuss about Indexing method now.

Indexing Method

This method is used to access one single element at a time from a list. Some
important points for using this method are:

e Thelistindicesstart at O.

e Thelistindex hasto beapositive or negative integer value or an expression
whichevauatestoaninteger value. Thepositivevalueof anindex will access
the elementsfrom the beginning of thelist and negative valuewill accessthe
elementsfrom the end of thelist.

e AnIndex Error appears, if you try to access the element that does not exist
inthelist.

Consider thetotal number of elementsinthelistismax. Theindex value and its
corresponding elementinthelistarementionedintheTable 10.2 (thetotal number
of elementsin thelist ismax).

Table 10.2: Index Value And The Corresponding Element In the List

Index value Element In TheList
0, or —max 1%element

1, or -max+1 2"d glement

2, or -max+2 39 element
max-2, or -2 2" | ast element
max-1,0r -1 L ast element
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listl
0 1 2 3 4
100 200 300 400 500
Notes -5 A4 -3 -2 -1
list2
0 1 2 3 4
E I O U
-5 4 -3 -2 -1
Here you can use the Indexing method to access the elements of the above lists.
L et us see the below example.
Example 1
Python Statement Output
list1[2] 300
list2[-1] U
Intheaboveexample, list1]2] will display thethird element of thelist1l becausethe
list index starts from O. If you try to access list1[2] then it is actually the third
element present in the listl. The list2[-1] will display the last element of list2
(i.e, U)
List Slicing Method
Thismethod isused to retrieve asubset of valuesfromthelist. A sliceof alistis
basically itssub-list. The syntax used for slicing methodiis:
Syntax
list [start: stop: step]
where start is the starting position; stop is the stopping position; step is the step
size dso known as stride.
If you omit thefirstindex, slice startsfrom 0 and omitting of stop value will take
it to the end of thelist. Default value of step is 1 which meansit access the next
element fromthelist. Supposeif you mentionstep as2 thenit will accessthe next-
166
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to-next element from the list. This method includes the starting position element
but excludesthe stopping position’selement. Soit listsall the elementsfrom the
starting position to stopping position -1.

Example 2

Consider alist z1 with the values,

z1=[121, 451.78, “KABIR", “RAMESH", 890, 453.90]

0 1 2 3 4 5
121 | 451.78 | KABIR | RAMESH | 890 | 453.90
6 -5 4 -3 -2 -1

Then, z1[:] statement will return all the elements of z1, i.e., 121, 451.78,
“KABIR”, “RAMESH”, 890, 453.90. In the same way, z1[2:5] will return the
three elementsi.e., second, third and fourth index value elements.

L et us see the following examples of list slicing methods:

Python Output
Statements
z1[:5] [121, 451.78, ‘KABIR’, ‘RAMESH’, 890]

It displays the elements from the zero index value to fourth
index value. By default it takes the starting position as 0.

z1[3]] ['RAMESH’, 890, 453.9]

Itdisplaystheelementsof list z1 fromthirdindex valuetofifth
index value. By default it takes the last index value as the
stopping position.

z1]::2] [121, ‘KABIR’, 890]

It displays the elements from beginning till end, but it omits

second number and fourth number because here the step
variable hasvalue 2.

. INTEXT QUESTIONS 10.1

1. Iflistl =[22, 33, 44, 55, 66], what islist1[-1] ?
(@ Error (b) 55 (c) 66 (d 22
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(@ [22, 33, 44, 55] (b) Error
(o) 22 (d) [22, 33, 44, 55, 66]

3. What isthe output of the following code when it is executed?

Notes >>>|istl = [10, 20, 30, 40,50,60,70]
>>>|ist2 = list1[2:6]
>>>print(list2)

(@ [10, 20] (b) [20,30,40,50,60]
(©) [20,30,40,50] (d) [30,40,50,60]

4. Iflistl=[5,25,63,87,98], what islist1[3]?
@ 25 (b) 63 (c) 98 (d) 87

5. Iflistlis[34,27,54,68,73,91,28], whichof thefollowingiscorrect answer for
the dlicing operation: print(list1]:2])?

(@ [34,27] (b) [34,27,54]
(c) [27,54] (d) [27,54,68]

10.4 ADDING ELEMENTS TO A LIST

You can also add the elements to the list. Three methods are used for adding
elementsto thelist. These areinsert, append and extend.

Insert Method: This method is used to insert an element at the given index
number. The syntax for using thismethod is:

Syntax

list_name.insert(index_number, value)

where list_name isthe name of thelist;

index_number istheindex valuein that particular position the new value to be
inserted;

value isthe new value which hasto beinserted in thelist.

Example3

Consider alist z1 with values:

z1=[121, 451.78, “KABIR", “RAMESH", 890, 453.90]
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Python Statement Output

zLinsert(4, “KIRTI”) | [121,451.78, KABIR','RAMESH’, ‘KIRTI’, 890,
453.9]

Theabovestatement, will inserttheelement“KIRTI” inthelist z1 at index number
4, and all the other elementswill be shifted accordingly to the next position.

0 1 2 3 4 5 6
121 45178 KABIR RAMESH KIRTI 890 453.90
-7 -6 -5 4 -3 2 4

Append M ethod - Thismethod isused to add an element at theend of thelist. The
syntax for using thismethod is:

Syntax
list_name.append (value)
wherelist_nameisthe name of thelist;

valueisthe new value to beinserted in thelist.

Example 4
Python Statement Output
z1.append(10) [121, 451.78, 'KABIR’, "RAMESH’, ‘KIRTI’, 890,
453.9,10]
0 1 2 3 4 5 6 7
121 451.78 KABIR RAMESH KIRTI 890 45390 10
-8 -7 -6 -5 —4 -3 -2 -1

You can see that the new value is added to the end position of thelist.

Extend M ethod: This method is used to add one or more e ement at the end of
thelist. The syntax for using method is:

Syntax
list_name.extend (value(s))

wherelist_nameisthe name of thelist;
value(s) ig/are the new value(s) to beinserted in thelist.
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Python Satement Output

list1=[100, 200, 300, 400, 500] | [100, 200, 300, 400, 500, ‘ Ramar’, 100,
list2=[“Raman”, 100,“Ashwin’] | ‘Ashwin’]

Notes listl.extend(list2)
print(listl)

Herelist2 isadded at the end of thelist listl.

10.5 UPDATING LIST

Youhavelearnt toaccesslist elementsand add elementstothelist. Now let uslearn
tomodify theelementsinthelist. InPython, itispossibleto modify asingleel ement
inthelist or apart of alist. For updating asingleelement of alist, theindex number
of the element will be used.

Example 6
Python Code Output
list1=[100, 200, 300, 400, 500] | [100, 200, 700, 400, 500]
list1[2]=700
print(listl)

Herethe value of second element of thelist list1 ismodified with value 700. For
updating multiple elementsin thelist slice method is used.

L et us see an examplefor updating multiple elementsin thelist.

Example 7
Python Code Output

list1=[100, 200, 50, 400, 500, [100, 200, 90, ‘Raman’, 100, ‘ Ashwin’]
‘Raman’, 100, * Ashwin’]
list1[2:5]=[90]
print(listl)

Inthisexample, thelist1[2], list1[3] and list1[4] elementswill bereplaced by the
value90thusinstead of thevalues 100,200, 50, 400, 500, ‘ Raman’, 100, ‘ Ashwin’
thelist1l will now have the values 100,200, 90, 'Raman’, 100, ‘ Ashwin’.
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10.6 DELETING ELEMENTS FROM THE LIST

You can use the methods‘ Del, Remove' or ‘Pop’ to delete the elementsfrom a
List.

POP Method - It removesthe element from the specified index, and also returns
the element which has been removed. The syntax for using POP method is:

Syntax
list_name.pop(index_value)

If index_valueis not given in pop() method, the last element will be del eted.

Example 8
Python Code Output
list1=[100, 200, 90, ‘ Raman’, 90
100, ‘ Ashwin'] [100, 200, ‘ Raman’, 100, ‘ Ashwin’]
listl.pop(2)
print(listl)

Inthe aboveexample, the pop() method will removetheelement at index number
2 (i.e.,number 90) and display it. Now if you useprint statement for displayingthe
present value of listl al the five elements of listl elements will be displayed
(remember number 90 was deleted from the list).

Del Method: This method removes the element from the specified index, but it
does not return the deleted value. The syntax for using del method is:

Syntax

del list_name[index_value]

L et us see an example using del method.
Example9

Python Code Output
list1=[100, 200, 90, ‘Raman’, 100] [100, 200, ‘Raman’, 100]

del list1[2]
print(listl)

MODULE-2

Computer Applications

(712)

Notes

Certificate in Computer Applications

171



MODULE-2

Computer Applications ) ) )
(712) Here the element at index number 2i.e., 90 has been deleted. You can also give

negative index value to del method. Consider list2=[100, 200, 300]. Now if you
writedel list2[-1], it will deletethelast element from thelist2i.e., now list2 will
have 100 and 200 only.

Using DEL With Slicing
Notes
You can delete multiple elements from alist by using del with slicing method.

Example 10
Python Code Output
list1=[100, 200, 90, ‘Raman’, 100, ‘Ashwin’] | [100, 200, 100, ‘Ashwin’]
del list1[2:4]
print(listl)

Herethesecond andthirdindex valueelementsi.e., 90and‘ Raman’ will bedeleted
fromthelist listl.

Remove Method

Theremove method isused whenyou know theval ue of theelement to be del eted
but you are unaware of the index value of that element. It is used to delete an
element by value not by itsindex. The syntax for using remove method is:

Syntax
list_nameremove(element_value)

L et us see an example of remove method.

Example1l
Python Code Output
list1=[100, 200, 50, 400, 500, [100, 200, 50, 500, ‘Raman’,
‘Raman’, 100, ‘Ashwin’] 100, ‘Ashwin']
listl.remove(400)
print(listl)

Here the e ement with value 400 isremoved from thelist list1.
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1. Whichcommandisusedto add thevalue 80 at thethird positioninthelist1?
(@ listlinsert(3,80) (b) listl.insert(2, 80)
(c) listl.insert(80, 3) (d) listl.append(3, 80) Notes

2. If listl= [68,75,23,49,100,62,89,34] then what will be output after the
following statements got executed?

list1[3:5]=[1000]

print(listl)

(8 [68,75,1000,100,62,89,34] (b) [68,75,1000,62,89,34]
(c) [68,75,23,1000,89,34] (d) [68,75,23,1000,62,89,34]

3. If listl= [36, 44, 53, 20, 85, 25, 91, 32], what will be the listl after
listl.pop(2)?

(@ [36,53,20,85 25 91,32 (b) [36,44, 53,20, 85,91, 32]
(c) [36,44,20,85,2591,32] (d) [36,44,53 20,85, 25, 32]
4.  What will be the output of the following code?
listl =[1, 2, 4,' Sandeep’, ‘Raman’, ‘Aastha ,8]
listl.remove(4)
print(listl)

(@ [1,2, 4, Sandeep’, ‘Aastha’,8]
(b) [1,2,Sandeep’, ‘Raman’, ‘Aastha ,8]
(© [1,2 4, ‘Raman’,‘Aastha,g]
(d) [1,2,4,Sandeep’, ‘Raman’, ‘Aastha’]
5. Which method is used to add one or more values at the end of the list?
(8 add (b) append

(c) extend (d) insert
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Thevaluespresent inthelistscan easily be searched using theindex method. The
valueto besearchedispassedtoit asaparameter. The output of thismethod isthe
index value of the number present in thelist.

Notes Syntax
list_name.index(element)

Example 12
Python Code Output
list1=[100, 200, 50, 400, 500, ‘Raman’, 100, ‘Ashwin’] 3
list1.index(400)

Hereyou aresearching thelist list1 for finding theindex val ue of the number 400.
Theanswer is3astheelement 400ispresent at theindex value 3. If thevalue, you
are searching in alist is not found, then an error message will be displayed.

10.8 OPERATIONS ON LIST

Python provides various operationsthat can be performed onthelists. Theseare:

Indexing (to accessasingle value)

Slicing (to access multiple values)

Concatenation (to add two or more lists)

Repetition (to replicate the list)

Membership (to find out whether an element is present in alist or not)

You havealready |earnt about indexing and slicing operationsintheabovesection.
In this section, you will learn about concatenation, repetition and membership
operations.

Concatenation
It isthe process of adding two or more lists using the concatenation operator ‘ +'.

Example 13
Python Code Output
list1=[100, 200, 50, 400, 500, [100, 200, 50, 400, 500, ‘Raman’, 100,
‘Raman’, 100, ‘ Ashwin’] ‘Ashwin’, 80]
listl=listl +[80]
print(listl)
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Pleasenotethat‘ +' operator isusedtoaddtwo or morelists. Intheaboveexample,
[80] isadded to thelistl. You cannot use ‘ +' operator for adding elementsto the
list. Let us seethefollowing example.

Example 14
PythonCode Output
list1=[100, 200, 50, 400, 500, Traceback (most recent call last):
‘Raman’, 100, ‘Ashwin’] File*<pyshell#4>", line 1, in<module>
listl =listl + 40 listl=list1+40
print(listl) TypeError: can only concatenate list (not
“int”) tolist

Here, the statement list1=list1+40 will throw an error such as‘ TypeError: can
only concatenate list(not “int”) to list”.

The following exampl e shows concatenating of two lists.

Example 15
Python Code Output
list1=[100, 200, 300, 400, 500] | [100, 200, 300, 400, 500, 700, 800,
list2=[700,800,900] 900]
listl=listl + list2 [700,800,900]
print(list1)
print(list2)

Thestatement list1=list1+list2impliesthat list2isconcatenated at theend of list1.
So thelist1 will have [100, 200, 300, 400, 500, 700, 800, 900]. But if you write
list1=list2+list1 thenthevaluesof list1 will beconcatenated at theend of list2 and
the concatenated value will be stored in the listl. Hence, listl will
have] 700,800,900,100,200,300,400,500] and list2 will remain the same i.e,,
list2=[700,800,900].

Repetition

It isthe process of replicating alist using operator ‘*’. The * operator isused to
add the complete list repeatedly (given number of times) towards the end.

L et us see an example using the operator *.
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Python Code Output
list2=[*Raman”, 100, “ Ashwin”] ['Raman’, 100, ‘Ashwin’, ‘Raman’,
100, ‘Ashwin’]
Notes list2=list2*2
print(list2)

Herethelist2 isreplicated twice (because of the statement list2* 2).

Member ship

It isthe process of finding out whether an element is present in alist or not using
‘in operator’. It returns‘ True' if the element is present in the list otherwise it

returns‘False'.
Example 17
Python Code Output
list1=[100, 200, 50, 400, 500, ‘Raman’, 100, True
‘Ashwin’]
500inlistl

After the execution of the above code,' True' value will be returned as ‘500’ is
presentinthelist listl.

10.9 LIST FUNCTIONS

You can use some of functions in the list such as, len( ), max( ), min( ) and
count( ). Let us see the use of these functionswith an examplein the Table 10.2.

Table 10.2: List Functions

Function Description Example

len() Returns the length >>>1ist1=[100, 200, 50,400, 500, Ramar’,
of thelist. 100, ‘ Ashwin’]
Syntax: >>>|en(listl)
len(list-name) 8

max() Returnstheelement | >>> list3=[10,20,30,40]
withmaximumvalue | >>>max(list3)
fromthelist. 40
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To use the max()
functionall the
valuesinthelist
must be of same

>>>|ist4=['A’,‘a, ‘B’ C]
>>>max(list4)
'a
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To usethe min()
function all thevalues
inthelist must be of
sametype.

type.
Here it will return the alphabet with
maximumASCl| value.
>>>|ist5=[*ashwin’,  bharat’, shelly’]
>>>max(list5)
shely’
Hereit will return the string, which starts
with character having highest ASCI | value.
>>>|ist5=["ashwin’,’ bharat’,’shelly’,
‘surpreet’]
>>>max(list)
‘surpreet’
If therearetwo or morestringswhichstarts
with the same character, then the second
character is compared and so on.
min() Returnstheelement | >>> list3=[10,20,30,40]
withminimumvalue | >>>min(list3)
fromthelist. 10

>>> |ist4=['A’,'a, ‘B’ C']
>>>min(list4)
lAl

Hereit will return the al phabet with
minimumASCI | value.

>>>|ist5=["ashwin’,’bharat’,’shelly’]
>>>min(list5)
‘ashwin’

Here it will return the string which starts
withcharacter havingsmallestASCI | value.

Notes
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‘ayush']

>>>min(list5)

‘ashwin’

If therearetwo or morestringswhichstarts

Notes with the same character, then the second
character is compared and so on.

count() It is used to count >>> |ist6=[10,20,10,30,10,40,50]
the occurrences of >>> |ist6.count(10)
aniteminthelist. 3

. INTEXT QUESTIONS 10.3

1. Iflistl=[1, 3, 2], then what will belistl* 2?
@ [2,6,4] (b) [1,3,21,3]
© [1,3 21,32 (d [1,323,21]

2. What will be the output?
numbers=[1, 2, 3, 4]
numbers.index(3)

@ 4 (b 3
() 2 d 1
3. What will be the outputof the following code?
listl=[1, 2, 3, 4]
list2 =[5, 6, 7, 8]
print(listl + list2)
@ [1,2 3,4 (b) [56,7,8]
(© [56,781,2 3 4] d) [1,2 3, 456,78
4. |Iflistl=['h';€e,I',I',; 0], what will belistl.count(‘l")?
@ 5 (b) 4
© 2 d 1
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5. Iflistlis[4521,1245,5421,2451], what will be the value of max(listl)? (712)
(@) 4521 (b) 1245
(c) 5421 (d) 2451

6. Iflistlis[3,5, 25, 1, 3], what will be the value of min(list1)?
@ 3 b) 5 Notes
() 25 (d 1

@\ WHAT YOU HAVE LEARNT

e Thelistisanordered collectionof comma-separated values(items) enclosed
within square brackets.

e Theelementsin alist are stored according to the index value with index
starting from value 0.

e Theeementsof alist can beaccessed using anindexing and slicing method.

e Thelistindex hasto beapositive or negative integer value or an expression
which evaluatesto an integer value.

e Thelist dicing method is used to retrieve a subset of values.

e There are three methods for adding elementsin alist: insert, append and
extend.

e Wecanusede, remove() and pop() to delete elementsfrom alist.

e The concatenation is the process of adding two or more lists using the
concatenation operator ‘+’.

e Therepetition isthe process of replicating the list using the operator ‘*’.

e Themembershipisthe process of finding out whether an element is present
inalist or not using ‘in’ operator.

E\ TERMINAL EXERCISE

1. WhatisalistinPython?Writeitsimportant features.

2. ExplainIndexing and Slicing methods of alist.
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4. Givethedifferencebetween concatenation and repetition operationonalist.

5. Write a Python script to display the element with maximum value from the
givenlist.

Notes 6. WriteaPython script toinput alist of numbersand add 2 to all the elements
which are even and subtract 2 from all the elementswhich are odd numbers.

7. Write aPython script to input alist of names and display only those names
which beginwith‘s or*S'.

ANSVVERS TO INTEXT QUESTIONS

10.1
1 (o) 2. (a) 3.(d 4 5 (3

10.2
1. (a) 2. (d) 3. (¢) 4. (b) 5. (c)

10.3
1 (o) 2. (c) 3.(d) 4 (© 5. (c) 6. (d)

Key Learning Outcomes

e Beableto identify the methods to access the elements in the list and
updatethelist effectively.

e Performtheoperationssuchasindexing, slicing, concatenation, repetition
and membership operationsonthelist efficiently.
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FUNCTIONS IN PYTHON

11.1 INTRODUCTION

You might haveseen many machinesinyour lifesuchas, television, radio, washing
machine, calcul ator etc. All thesemachineshavesevera functionalities, whichcan
be easily performed/controlled by using the buttons fixed on them. For example,
awashing machine can perform washing, rinsing, and drying clothes etc. Even
though the buttons fixed on the machine have predefined task associated with
them, but the machine only performsthefunctionwhichyou select (For example:
if you pressrinsebutton, themachinewill dorinsingtask). Inother words, you can
say that having different buttonswith specificfunctionsassociated withthem hel p
us to operate the machine easily. Similarly, instead of writing a very lengthy
program to perform a certain task, you can write your program as a collection of
several small sub programs (modules) or functions. Each of these small sub
programs or functions can perform some specific tasks and can be used in other
programsal so. Thefunctionsmaketheprogram codemorereadabl e, understandable
andreusable. Thefunctionsarethemost important aspect of anapplication. Inthis
lesson, you will learn about Python functionsin detail.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e usebuilt-infunctionsof Python;

e defineand call user defined functionsfor some specific use;
e pasyreturn arguments to/from the functions and

e uselocal and global variablesin the program.
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A functionisanamed group of related programming statementsthat takesinputs,
does some specific processing and produces the result for a particular task. A
function may or may not return any value. Some of the major advantages of using
functionsin aprogram are:

Notes
e Modularity: Thefunctionsprovidemodularity toaprogram. Itisdifficult to

manage large programs. Thus, alarge program isusually broken down into
small unitscalled functions(refer Fig 11.1). Thismakestheprogram easy to
understand, more organized and manageable.

int numl=eval{input{"Enter first number"))

print("Menu") int num2=eval(input("Enter second number"))

print("1. Add") | int sum=num1+num2

print("2. Subtract”) w | print("Sum=",5um)

print("3. Multiply") ,.,é"

print("4. Divide") c{l‘r’ int num1=eval(input("Enter first number"))
& int num2=eval(input("Enter second number"))

int ch=eval(input("Enter Choice:"))
int sub=numl-num2

if ch==1: .
int({"Diff =" sub
int num1=eval(input("Enter first number"}) |/ / print("Difference=",sub)

int num2=eval(input("Enter second number"))
int sum=numl+numa2

é? int numl=eval(input({"Enter first number"))
& int num2=eval(input{"Enter second number"))
L
=

print("Sum=",sum] int product=num1*num?2

int num2=eval(input("Enter second number"}) nt num1=eva|[fnput(“Enter first number")) N
) int num2=eval(input("Enter second number"))
int sub=numZ1-num?2

T M int div=num1/num2
print{"Difference=",sub) orint("Division=",div)

elif ch==2: | / / print({"Product=",product)
int num1=eval(input("Enter first number"}) |
[y

int("1. Add"
int num2=eval(input("Enter second number"}) prn o
int product=num1*num2

print{"2. Subtract™)
print{"3. Multiply™)

elif ch==3: | / /
int num1=eval(input("Enter first number")} print("Menu®)
é__‘?
£ print("4. Divide™)

- _n
Ip”nt{ Product=",product) b & int ch=eval(input{"Enter Choice:"))
elif ch==4: 1 if ch==1:
int num1=eval(input("Enter first number"}) call functionl
. . " " elif ch==2:
int num2=eval(input("Enter second number")) call funetion2
int div=num1/num?2 elif ch==3:
print("Division=",div) E“':ac':‘i‘i:f"c'"s
else: call functiond
print("Invalid Choice") else:

print{"Invalid Choice")

Fig 11.1: Illustrating the Use of Functionsin Python

e Code Reusability: Sometimes, a part of the program code needs to be
executed repeatedly. If thispart of program codeisstored in afunction, then
you do not need to write the same code again and again. Instead, that
particular function canbecalled repeatedly. Thissavestimeand linesof code
inthe program. Thus, you can say that functions help to avoid repetition and
make the code reusable. Once the function has been defined, it can be used
any number of timesat any pointinyour program. You canstorethefrequently
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used functionsintheformof modules, which canbeeasily importedinanother
program whenever needed.

e Easy Debugging: Functions help to debug alarge program easily. It iseasy
to debug small units of a program than along program.

11.3 TYPES OF FUNCTIONS

Basically, you can divide the functionsinto two categories:
() Built-inFunctions

(i) User-definedfunctions

Python Functions

User-defined Functions:
Functions defined by the
users themselves

Built-in Functions:
Functions that are
built into Python

Fig. 11.2: Typesof Python Functions

Additionally, Python supports the concept of modules, which are nothing but
Python program files containing Python functions, class or variables.

L et us discuss them one by one.

11.3.1 Built in Function

Built in functions are the function(s) that are built into Python and are always
available for usage. You do not need to import any module (file) to use these
functions. Someof thebuilt-infunctionshaveal ready been used inyour programs
such as: input(), print(), eval(), int(), float(), type() etc. Some of the commonly
used functionsare given in thefollowing Table 11.1.

Table11.1: List of Built-In Functions

Functionname Purpose Example Explanation
abs() It returnsthe >>> abs(-10) | Theabsolutevalueof -10is
absolutevalue 10 returned as 10 and absol ute
of anumber. >>> ahs(50) value of 50 isreturned as
50 50.
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max() Thisfunction >>>max(10, | Here50will bedisplayed
returnsthe 30,50,20) becauseit isthe maximum
largest value 50 value amongst 10, 30, 50
fromthegiven and 20.
values.
min() Thisfunction >>>min(10, Here 10 will be displayed
returnsthe 30,50,20) becauseit isthe minimum
smallestvalue 10 value amongst 10, 30, 50
fromthegiven and 20.
values.
divmod() Thisfunction >>>divmod Here2isthequotientand 1
returns atuple (5,2 isthe remainder of the
of quotient and 2,1 division of 5by 2. The
remainder. resultisshown intheform
of atuple.
round() Thisfunction >>> round It returns a floating point
roundsafloating | (10.23376,3) | number rounded to n digits
point number 10.234 fromthedecimal point. If n
tondigitsplaces. | >>>round isnot provided then, the
(10.23376,1) number isrounded to O
10.2 decimal digits.
>>> round
(10.23376)
10

11.3.2 User-Defined Functions

So far, you have come acrossthe built-in functions, but it isalso possiblefor you
to write your own function(s) according to your own need. These functions can
be further combined to form a module which can be used in other programs by
importing them. Functionsthat theuser definesfor doing certain specifictasks, are
referred to as ‘user-defined functions'.

The syntax of user-defined functionis:
Syntax

def function_name (parameterl, parameter2, ...) :
statement(s)

Heredef: isakeyword, function_name: isanidentifier whichisfollowed by the
list of parameters enclosed in parenthesis.

Please note that the list of parametersis optional.
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statement(s): isthe block of statement(s) that form the body of the function and
are executed when the function is called.

The function header isthe first statement with the keyword def and the name of
function, which isfollowed by acolon(:). Theindented statementsfollowing the
function header form the *body of the function’as shownin Fig 11.3.

hervors | unctonname

7 7
def display()]- RIS

print(“Hello”)

Fig. 11.3: Writing a Function in Python

Example 1
def display1():

print(“Hello”)
In thisfunction, the function body has only one statement. If there are more than
one statementsin the function body then all the statements of the function should
be at the sameindent level.
Calling a Function
Thebody of thefunction getsexecuted only whenthefunctioniscalled. A function
iscalled by giving afunction namefollowed by parenthesis.

The syntax for calling afunctionisasfollows:
Syntax

function_name()
Let us see an example.
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To call thefunction displayl( ), you can simply write the statement:
>>>display1()
In the above case, the function display1() will show Hello as the output.

N . . .
otes When a function call statement is executed, the program control jumps to the

respectivefunctiondefinition and start executing thefunctionbody asshowninFig
11.4. After the execution of the function, the program control jumps back to the
statement following the function call.

def disp()
print(“Python is fun”)

print(“l am learning Python”)
disp() #function call
rint(“Let’s learn together”)

Fig 11.4 Execution of the Function

Example3
#function definition starts
def disp():

print(“Pythonisfun™)
#functiondefinitionends
print(“1 amlearning Python™)
disp() #function call
print(“Let’s learn together™)

Output

| am learning Python
Python isfun
Let’s learn together

In the above example, disp() is a user-defined function. The program execution
startsfromthefirst print statement and ‘| am lear ning Python’ will bedisplayed.
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disp() function and executes the statements present in the body of the function
(refer Fig. 11.4). Theprint statement * Python isfun’ will now beexecuted and the
same text will be displayed. Then the program control returns to the statement
following the function call i.e., the next print statement in this program will be

executed. It will display ‘L et’slearn together’ message.
Notes

Passing Arguments to Functions

You can easily pass the information or values to the functions. You can specify
thesevaluesinsidetheparenthesisafter thenameof thefunction. Depending upon
the requirement, you can pass any number of values to the function. The values
provided in thefunction call arecalled ‘arguments'. These arguments have one
toonemappingwiththe‘ parameter s’ presentinthefunctionheader. A parameter
isnothing but avariable declared inside the parenthesis of afunction definition.

Example 4

#Functiondefinition

def display(str):
print(str)

#Functioncall

display (“I am happy”)

Inthe above examplestr isaparameter and it ispresent in the function header as
shown in Fig 11.5. In the statement display(“1 am happy”), the string “I am
happy” isan argument.

#Function Definition
def display(str):

print(ser) [

#Function call /—
display (“1 am happy”)

Fig. 11.5: Parameter Passing In Functions

You can pass the arguments in two different ways. These are ‘Positional
arguments and ‘Keyword/Named arguments’. Let us discuss about these
argumentsin detail.
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the order in which the arguments are sent or their position in the function call is
very important. It is necessary to pass the arguments in the same order as the
parameters. Theargumentsshoul d have oneto onecorrespondence/mapping with
the parameters present in the function header. Also, the number and type of

arguments passed should match the number and type of parameters present inthe
Notes function header.

Example 5

#Functiondefinition
def val_expression(a,b, c):
result=(at+b+c) * (a-b-c) * (a*b*c)
print result
#Functioncall
>>>val_expression(12,6,2)
Output
11520
#Functioncall
>>>val_expression(5,3,2)
Output
0
Intheaboveexample, val_expressionisafunctionwiththree parametersa,b, and
c. It calculates the value of the expression (a+b+c)* (a-b-c)* (a* b*c). When the
function val_expression(12,6,2) is called first time the arguments 12,6,2 are
mapped with the parameters a,b, and c respectively i.e. the parameter ‘a’ will get
thevalue‘12', ‘b’ will get thevalue'6’ and ‘¢’ will get thevalue'2 . Thesetypes
of arguments are called ‘positional arguments'. When the function is called
second time, eval_expression(5,3,2), the parameter ‘a will get thevalue*'s’, ‘b’

will getvalue3andcwill get value* 2’ . You can seethat the output hasal so changed
according to the values passed to the function.

Keyword Arguments. When the arguments are passed as keyword arguments,
the name of the argument is given along with the value. In this case, the position
of the arguments does not matter. It can be written in random order.

L et usconsider Example6. Now just observetheargumentspassed tothefunction
val_expression() during thecall.
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Example 6

#Function definition
defval_expression(a,b,c):

result=(atb+c) * (a-b-c) * (a*b*c)

print result
#Functioncall
>>>val_expression(a=12,b=6,c=2)
>>>val _expression(b=6,a=12,c=2)
>>>val_expression(c=2,a=12,b=6)
Output

11520

11520

11520

Intheaboveexample, theval _expression() functioniscalledwiththenamesof the
arguments. The output of the three function calls is same. The function call of
val_expression (a=12,b=6,c=2), val expression(b=6,a=12,c=2) and
val_expression(c=2,a=12,b=6) will givethesameresult. Thisisbecauseposition
of the arguments does not matter in the case of keyword arguments.

Passing List asan Argument

You can send any type of dataasan argument to afunction (string, tuple, number,
list, dictionary etc.).

L et us see an example of passing alist to the function.
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Example 7

To display all the elements of alist is passed to the function as a parameter.
FunctionCode FunctionCall Output

def dispList(vowels): >>>ligt=['A''E I, O, U] A

for x in vowels: >>>dispList(list) E

print(x) I

O

U

Notes

Certificate in Computer Applications

189



MODULE-2

Computer Applications

(712)

190

Notes

Functionsin Python

Function Parameters with Default Values

You can also provide a default value to a parameter by using the assignment
operator(=). When the default value is provided to the parameter, it is not
mandatory to passits value during the function call. In case, if you provide new
valuetoit, thenit will overwrite the default value.

L et us see an example of afunction parameters with default values.

Example 8

def calc(length, breadth=10):
print(*“area=", length* breadth)
print(“peri=", 2* (length+breadth))

#Function call

>>>calc(5,7)

area= 35

peri=24

>>>calc(5)

area= 50

peri= 30

InExample8, calc() function hastwo parameters; namely length and breadth. The
breadth parameter has a default value 10. Here, during first function call, the
arguments 5,7 will be mapped to the parameters|ength and breadth respectively.
Thelength parameter will takethevalue5and breadth will takethevalue 7 (instead
of itsdefault value 10). In the second function call, only one argument has been

passed. So, thelength parameter will takevalue 5 and breadth parameter will take
the default value 10.

In afunction, more than one parameter can have default values. But once you
haveassigned adefault valueto oneparameter, the parameter swritten after
that parameter will also have default values. Otherwise, the program will
throw an error message.

def calc(length=10, breadth):
print(*“area=", length* breadth)
print(“peri=", 2* (length+breadth))
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Intheabovefunction, thedefault parameteri.e., lengthisfollowed by anon-default
parameter i.e., breadth. Thiswill throw an error message asshownin Fig. 116.

[ & SyntaxError X

@ non-default argument follows default argument

Fig. 11.6: ErrorMessage

Returning from a Function

You can use a return statement to return a value from a function. The return
statement may contain a constant/literal, variable, expression or a function. If
return statement is used without any value, it returns *None'. When a function
returns a value, the function call is either an assignment statement or a display
Statement.

L et us see an example.

Example 9

The following function will check the number passed to it as a parameter and
display whether it is positive or negative.

MODULE-2
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FunctionCode FunctionCall Output
def identify_num(num): >>>print(identify_num(-3)) Negative
if num>=0: #functioncalll
return “ Positive” OR
else >>>k=identify_num(-3)
return “Negative’ #functioncall2
>>> print(k)

Intheaboveexample, thefirst function call (#function call 1) worked asadisplay
statement (thefunctionwascalledfirst andthen print statement isexecutedwhich
displaystheresult) and the second function call (#function call2), worked asan
assignment statement (because the return value will be assigned to another
variableki.e, k=identify_num(-3)).

Notes
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1. What isthe output of the following code?
def display(msg):
Notes print(msg, ‘isahabit.”)
display(’ Creativity’)
(a8 isahabit (b) Creativity isahabit.
(c) isahabit. Creativity (d) Creativity
2. InPython, which keyword is used to define afunction?
(@ function (b) def
(c) import (d) try
3. Mention the command to call the following function:
def dispMesg():
num=>5
print(num+5)
(8 dispMesg (b) dispMesg(num)
(c) dispMesg() (d) defdispMesg()
4. Givethe output of the following code:
def calc(num):
if num%z2 ==0:
print(num-+5)
ese
print(num*5)
calc(7)
@ 7 (b) 35 (o 12 (d O
5. What will be the output of the following Python code?
def func():
return num *5
num=>5
print(func())
@ b5 (b) 25 (c) error (d) 10
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11.3.3 Python Modules

A Pythonmodulecanbedefined asaPython programfile, saved withanextension
(-py). It containsaPython codeincluding Pythonfunctions, class, or variables. To
use the functions defined inside the modules, you need to import the specific
module. Onceyouimport themodul e, you can useany of itsfunctionsor variables
inyour own code. Some of the most commonly used modul es are math, random,
string, time, date etc. In this lesson, you will learn about math, random and
statisticsmodules.

The syntax for using modulesin the programiis:

Syntax

import modulel [,module2 ---------- ]

Example

import math

Theimport statement tells Python that you want to use the given modulein your
program. When Python executestheimport math statement, it looksfor the math
module. If themodul eisfound, then the statementsinthebody of that modulewill
run and the module is made avail ablefor you to use. Theimport statement needs

to be given only oncein the beginning.

L et us discuss about the functions available in math Module.

Math Module

This module provides access to the most widely used mathematical functions.

Some of them arelisted in Table 11.2 along with their purposes.

Table11.2: List of Functionsin Python Math Module

MODULE-2

Computer Applications

(712)

FunctionName Purpose Example
math.ceil(x) It returnsthe ceiling of x, i.e.; the >>>x=15.678
smallest integer value greater than >>>math.cell(X)
or equal to Xx. 16
Here x=15.678,

math.ceil (X) will returnthe
smallestinteger value
greater than or equal to
15.678, i.e.,16.

Notes
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math.floor(x) It returns the floor of x; the largest >>>x=15.678
integer value lessthan or equal to x. | >>>math.floor(x)
15

Here x=15.678,
math.floor(x) will return

Notes thelargest integer value
lessthanor equal tox.i.e.,
15 will be returned.

math.exp(x) It returnse**x. >>> x=2
It calculatesthe exponential value >>>math.exp(x)
with the base set to e. 7.38905609893065

It returns the value of €

math.log10(x) It returns the base 10 logarithm of x.| >>>math.log10(1)
0.0

It computesthe
logarithm basel0 of 1.

math.pow(x,y) | Itreturnsthevalueof x raisedtothe | >>>math.pow(2,3)
power of yi.e., xV. 8

Hereinthisexampleit
returnsthevalueof 23=8.

Random Module

This module provides the functions to generate random numbers. Some of the
most widely used functions of thismodule are givenin Table 11.3.

Table 11.3: List of Functionsin Python Random M odule

FunctionName Purpose Example

random.random() | Itreturnsafloating point random | >>>random.random()
number inthe range 0.0to 1.0 0.30833599997701666
(upper limit not included). It does
not accept any arguments.

random.randint() It returns arandom integer between | >>>random.randint(2,8)
thetwo numbersaand b (including | 3

both limits) where ashould beless | Herethe randint()

than b. functionreturnsarandom
integer between 2 and 8.
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random.randrange()

It returns a random integer in the
given range. It acceptsthree
arguments as range(start, stop
[,step]), step is optional with the
default value 1.

>>>random.randrange
(1,10,3)

1

Hererandrange() function
returns an integer in the
range 1,10 with the step
of 3.
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It is mandatory to import random module, before using the above functions.

Satistics M odule

Thismoduleprovidesaccessto the statistical functionssuch asmean(), median(),
mode() etc. Some of the popular statistics functions and their purpose are listed

inTable 11.4.

Table 11.4: SatisticsModule

Function Name

Purpose

Example

statistics.mean()

stati stics.mode()

statistics.median()

It accepts alist/tuple of numbers
and returns average/mean value.

It accepts a list/tuple and returns
the element appearing most
frequently init. If al the elements
areuniquein thelist/tuple an
error will be generated.

It accepts a list/tuple of numbers.

It returns middle val ue of the data.
If number of elementsisodd, then
middlevaluewill bereturned
otherwisethe average of two middie
valueswill bereturned.

>>>statistics.mean
([10,12,15,18,20])
15

>>>statistics.mode
([2,3,4,2,2,3])

2
Heremode([2,3,4,2,2,3])
function will return the
element appearing most
frequently init. Inthis
case, number 2isthemost
frequently appearing
element inthelist. 2 will
bereturned.

>>>gtatistics.median
([1,2,4,6,9])

4

Herethe number of
elementsisoddi.e., 5. So
itwill returnthemiddle
value from thelist of
elements. Number 4 will
bereturned.

Notes
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Note: It isimportant that the >>>gtatistics.median
numbers are sorted before you ([4,5,6,8])
can find the median. 55

Here the number of

elementsiseveni.e., 4.0
it will return the average
of second number andthird
number (5 and 6) value
fromthelist of e ements.

It is mandatory to import statistics module, before using the above functions.

11.4 GLOBAL AND LOCAL VARIABLES

You can declare the variables anywherein the program. The variables declared
outside of any function areknown as* global variables' . Theglobal variable can
be accessed in any function in the program.

L et us see an example, using global variable.
Example 13

a=10

def calc():
print(*insidefunction”, a)

calc()

print(* outside function”, a)

Output
insidefunction 10
outside function 10
Local Variable

The variable declared inside a function is known as ‘local variable' . These
variables can be accessed only inside the function inwhich it isdeclared.

L et us see an example using both global and local variable.

Example 14
a=10

def calc():
x=20
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print(* Local variable:”, x) (712)
print(“ Global variable:” ,a)
calc()

print(“ Global variable:” ,a)

#print(“ Local variable:”, x) isaninvalid statement
Output

Notes

Local variable:20

Global variable:10

Global variable: 10

Intheabove program, thevariable‘a’ isaglobal variableandthevariable‘x’ isa
local variable. Thelocal variable' X’ isvisibleand accessed only insidethefunction
cac(),inwhichitisdefinedasshowninFig11.7. If yougiveaprint statement:i.e.,

print(x), outsidethefunctioncalc(), theprogramwill throw anerror. But theglobal
variable‘a’ isaccessiblein the entire program.

Global variable:
accessible everywhere

def calc() -
Local variable:
x=20 accessible only inside

function calc()

Fig. 11.7: Global and L ocal variables

Consider thefollowing example:

Example 15

a=10

def calc():
a=ar2 #variableaisconsidered aslocal
print(*insidefunction”, a)

calc()

print(“outside function”, a)

Output
Traceback (most recent call |ast):
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line6, in <module>
calc()
File" C:/Users/Vineetal A ppData/L ocal/Programs/Python/Python38-32/g11.py”,

NOLES line3,incalc
a=ar2
UnboundL ocal Error: local variable*a’ referenced before assignment

The above program, will throw an error becausethevariable‘a’ isconsidered as
local inthefunction calc(). Any variable which isdeclared inside the functionis
considered aslocal variable. If avariableis assigned with avalue or itsvalueis
modified anywherewithinthefunction’sbody, it'sassumedto bealocal variable.
If youwant to usetheglobal variable, you havetousethekeyword ' global’ before
the name of the variable.
Example 16
a=10
def calc():

global a # variableais considered as global now

a=ar2

print(*insidefunction”, a)
calc()

print(* outside function”, a)

Output
insidefunction 20
outside function 20

Any changes or modifications done to the global variable will be permanent in
nature and visible everywhere.

You haveseenintheaboveexample, that thevalueof global variable‘ a’ ischanged
to the value 20 inside the function calc(). The value of the global variable*a’ is
changed permanently and even outside the function calc().
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. INTEXT QUESTIONS 11.2

1. Writethe Python expression for the following:

(i) —xly+(1+2a)*—xy (i) at(2x-y)/3x
2. Toincludetheuseof thefunctionswhich are presentinthe math library, you
must use the ..........ccceeeee. option.
(@ mathimport (b) mathsimport
(c) import math (d) import.math
3. Which of the following cannot be returned by random.randrange(5)?
@ O (b) 3 (c) 2.3 (d) 2
4.  What will be the value returned by math.pow(3,2.0)?
@ 3 (b) 9 (c) 3.0 (d) 9.0
5. What will bethevaluereturned by statistics.mode([12,14,18,14,20,20,14])?
@ 12 (b) 20 (c) 14 (d) 18
6. What will be the output of the following Python code?
def f1():
global x
X+=1
x=10
f1()
print(x)
@ 1 (b) 10 (c) error (d) 12
7. What will be the output of the following Python code?
x=100
def f1():
global x
x=90
def £2():
x=80
f1()
f2()
print(x)
(a) 100 (b) 90 (c) 80 (d) error
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@\ WHAT YOU HAVE LEARNT

The function is a named group of related programming statements, which
perform a specific task.

Python functions can be divided into two basic types. Built-in and User
defined.

Thereisno need toimport any module(file) to use Python built-in functions.
The user defined functions start with akeyword def.

A Python module can be defined as a Python program file, saved with an
extension (.py). It containsaPython codeincluding Python functions, class,
or variables.

The information can be passed to functions as parameters. The values
provided in thefunction call are called as‘arguments'.

When the arguments are passed as positional arguments, the order in which
the arguments are sent or their position is very important.

When the arguments are passed as keyword arguments, the name of the
argument is given along with the value. In this case, the position of the
arguments does not matter.

You can also provide adefault valueto aparameter by using the assignment
operator (=). When a default value is provided to a function it is not
mandatory to passitsvalueduring afunction call. If thevaueisprovided, it
will overwrite the default value.

A variabledeclared outside of thefunctionisknown as‘global variable' . A
variable declared inside thefunction isknown as‘local variable'.

E\ TERMINAL EXERCISE

1
2
3.
4

What are functions? What istheir need?
What are Python modules and how they are used in Python script?
How arethe built-in functions different from Python modules?

What isthe difference between keyword and positional arguments?
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5. Explainthedifference between global and local variablewith the help of an (712)

example.

6. Write a Python function that takes a number as an argument and print its
square.

7.  WriteaPythonfunctioncalc_pow(numl, num2) that cal culatesthepower of

num1 to num2. Notes

8. WriteaPythonfunctionthat takesalist of numbersasparametersanddisplays
those numbersthat are divisible by 100.

9. WriteaPythonfunctionthat takesalist of numbersasargumentsand returns
the sum of al even numbers.

10. Write a Python function that takes a string as an argument and return the
number of vowels present init.

E ”’\ ANSWERS TO INTEXT QUESTIONS

111

1. (b) Creativity isahabit. 2. (b) def 3. (c) dispMesgy()
4. (b) 35 5 (b) 25

11.2

1. (i) —xly+ math.pow((1+2*a), 4) —x*y

(i) at+ math.sgrt((2*x —y)/3*x)
2. (c¢) import math 3. (¢ 23 4. (d) 9
5 (c) 14 6. @ 11 7. (b) 90

Key Learning Outcomes b
e Create user-defined functionsin the program and useiit efficiently.
e Beproficient in writing error free programsin Python using functions
effectively. )
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STACKS AND QUEUES

12.1 INTRODUCTION

In the previouslesson, you havelearnt about List and the various operations that
can be performed on the Lists. Moving one step further, in thislesson, you will
learn about two very important data structures viz., Stacks and Queues. Data
structureisaformat for organizing, processing, retrieving and storing data. The
Stacksand Queuesallow usto storeand retrieve the datasequentially. Also, these
can be used to solve various problems. Although Python does not have abuilt-in
specific classes/interfacesfor Stack and Queuetype, but you can think of aStack
and queue asaconstrained List. The List methods makeit very easy to usealist
asaStack and Queue. In thislesson, you will learn about Stacks and Queuesand
their implementation in Python by using Lists

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e defineaStack and a Queue;
e perform insertion and deletion operations on Stacks and Queues,

e implement Stacksand Queuesusing Lists.

12.2 STACK

A stackisalinear datastructurethat providestemporary storageof thedatain such
away that the element stored at the last will bethefirst oneto beretrieved. This
methodisalsocalledL ast InFirst Out (LIFO).Inreal life, you canthink of stack
as a stack of copies, stack of plates, stack of chapatis etc., (refer to Fig 12.1).
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Sack of Plates Sack of Coins Sack of Books

Fig 12.1 Examples of Sack in Real Life

Thefirst plateweput onthestack of platesisthelast oneto beremoved. Similarly,
the last plate we put on the Stack is the first one to be removed from the Stack.
Think of somemoreexamplesof Stack that you haveseeninrea life. Let uslearn
some operations that can be performed on Stacks.

Operations on Sack

The Stack is controlled by two operations. ‘push’ and ‘pop’. Both these
operations take place from one end of the Stack, usually called ‘top’. The push
operation adds an item (element) in to the top of the Stack. The pop operation
removes an item from the top of the Stack. These two operations (Push and Pop)
implementtheL I FO (Last InFirst Out) method. IntheLIFO method, the element
whichisadded at theend of the stack isthefirst oneto beremoved from the stack.

After learning the operationsthat can be performed on Stacks, let usnow learnto
write the code in Python to implement a Stack.

123 IMPLEMENTATION OF STACK ASA LIST

The Stack can be easily implemented in Python by using themethodsof List. The
basic operations that can performed on a Stack are:

1. Creation of Stack: Initially the Stack will beempty i.e., thereisno element
inthe Stack. Anempty Stack can becreated using List by usingthefollowing
statement.

stack=1 ]
The above statement creates an empty Stack ‘ stack’.

2. Push(Insertion) Operation In TheSack: Thisoperation, asshowninFig.
12.2, takes place with the help of append () function. Thisfunction refersto
inserting an element in the Stack i.e., at the top of the Stack.
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10

Empty stack 10 pushed 20 pushed 30 pushed 40 pushed 50 pushed

Fig. 12.2: Push Operation in Stack

L et usnow try to add some elementsto the empty Stack. Now, suppose you
wishto add 10 to this Stack. You can use the following Python statement for
the same:

stack.append(10)

Here, 10 will be added to the Stack as shown at Fig 12.2. To add the next
element 20 to Stack you can write the statement:

stack.append(20)

You can seethat 20 will be added to thetop of 10. Now the element 20 isthe
top most element of the Stack. Similarly, you can add the element 30, 40 and
50. Whenever, you add any new element to the Stack, that element takesthe
top most positioninthe Stack. i.e., all push operationstake placeinthe Stack
from the top.

Pop(Deletion) Operation From The Sack: The pop operation, as shown
in Fig. 12.3, takes place with the help of pop() function. It removes the last
(top most) element from the Stack. Before removing an element from the
Stack, it is necessary to check whether the Stack is empty or not. To check
whether a Stack is empty or not, you can use the following statement.

if(stack==[])
print(* Stack is Empty”)

Here, ‘stack’ isthe name of the Stack. To understand the concept of pop (),
let us reconsider the Stack which we made during the push operation. The
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Stack hasfiveelements: 10, 20, 30, 40, and 50with 50 asthetop most el ement (712)

of the Stack asshown at Fig. 12.3. Let us now try to delete an element from
the Stack.

To delete an element from the Stack, the following Python statement will be
used:

stack.pop() Notes

Asyou canseefromFig. 12.3, theelement 50 isdel eted from the Stack. This
happensbecause pop() function del etesthetop most el ement from the Stack.
The next pop() operation results in the deletion of the element 40 from the
Stack.

Similarly, asyou apply more pop() operations on the Stack, more elements
from the top of the Stack will be deleted. (refer Fig. 12.3).

top

top

50 popped 40 popped 30 popped 20 popped 10 popped Empty stack

Fig. 12.3: Pop Operationsin Stack

4. The pop() operation refersto the removal of an element. Only one element
can be removed at a time using pop() operation and that too the top most
element. To remove more than one lement call the pop() operation again.

5. Traversal of Sack: Traversal impliesaccessing eachandevery element of the
Stack and displaying them. Before displaying the elements, first you haveto
calculatethelength of the Stack and using al ooping statement you can access
each element of the Stack. L et us see an example.

length=Ien(stack)
for i inrange(length-1,-1,-1):
print (stackli])
Here len() function calculates the length of the Stack which is stored in the
variable‘length’. After thisoperation, for loop isused to fetch each element
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accessthe e ements of the Stack, index values are used. Thefirst element of
the Stack isat index O i.e., stack[Q].

Let us now write a complete Python script to implement Stack asaList.

stack=[] # Creation of empty Stack
Notes def push():
stack.append(x) # pushing an element into the Stack
def pop():
if (stack==[]): # checking for empty Stack

print (* Stack Empty” )
else
print (“Deleted element is: “,stack.pop())
# deleting an element from the Stack
def display():
length=len(stack) # calculating length of the Stack
for i inrange(length-1,-1,-1): # traversing each element of the Stack
print (stack[i])
ans="y”
while(ans=="y"):
print (“\n 1. PUSH")
print (“2. POP*)
print (“3. Display”)
choice=eval (input(* Enter your choice: *))
if (choice==1):
a=int(input(* Enter any number ;"))
push(a)
elif (choice==2):
pop()
elif (choice==3):
display()
ese
print(“InvalidInput”)
ans= input(* Do you want to continue?y or n: “)
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1. PUSH
2. POP
3. Display
Enter your choice: 1 Notes

Enter any number :23

Do you want to continue?y or n: y
1. PUSH
2. POP
3. Display

Enter your choice: 1

Enter any number :45

Do you want to continue?y or n: y
1. PUSH
2. POP
3. Display

Enter your choice: 1

Enter any number: 67

Do you want to continue?y or n: y
1. PUSH
2. POP
3. Display

Enter your choice: 3

67

45

23

Do you want to continue?y or n: y
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1. PUSH
2. POP
3. Display
Enter your choice: 2
Deleted element is: 67
Do you want to continue?y or n: y
1. PUSH
2. POP
3. Display
Enter your choice: 3
45
23
Do you want to continue?y or n: n
In the above example, we have created three functions

(i)  push(),
(i) pop() and
(i) display().

Thepush() functionintheprogramwill call theappend() functionand add the
element(s) in the Stack. The pop() function, will check whether the Stack is
empty or not. If the Stack isempty, thenit will display that the Stack isempty.
If the Stack is not empty, then it will use stack.pop() and remove the last
element from thelist. The display() function will calculate the length of the
Stack and using for loop, it displays all the elementsfrom thelist.

When you runthisprogram, first it getsan input from the user for requesting
the operation to be performed. If the user chooses the option 1, then it will
perform push() operation, if the user chooses option 2, then it will perform
pop() operation. If the user chooses option 3, then the program will perform
the display() operation. If the user chooses any other option except 1, 2 or 3,
then it will display an error message ‘it isan invalid input’.

Onceit hascompl eted thetask of push, pop or display thenit will ask theuser,
‘Do you want to continue?', if the user gives‘y’, then it will perform the
aboveprocessonceagain. If theuser gave'n’, thenit will stop theexecution
of the program.
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You havelearnt the push and pop operationsin Stack and i mplementation of Stack
in Python. But you might be wondering how the computer usesthis Stack. L et us
now learn someimportant waysinwhich Stack isused asmentioned bel ow by the

computer:
Notes
e The Stack is used to store the return address of the program at the time of

functioncall. After theexecution of thefunction, thereturn addressispopped
from Stack and the control is returned back to the calling function.

e  Convertinganinfix expressionto postfix andtoeval uatethepostfix expression.
Consider an arithmetic expression such as A * B. This type of notation is
referred to asinfix sincethe operator' *’ isin between thetwo operands (‘ A’
and ‘B’). In postfix the same expression will be denoted asAB *.

e Reversinganarray (array isadatastructurethat containsgroupsof the same
datatype elements), converting decimal numbersinto binary numbers etc.

- INTEXT QUESTIONS 12.1

1. The Stack worksonthe ........ccccccoeuee. principle.
(& LILO (b) FIFO
(c) LIFO (d) None of these
2. Deleting an element fromaStack iscaled ........................
(@ LIFO (b) FIFO
(c) pop (d) push
3. Anuser performed the following operations on Stack:
push(1);
push(2);
push(3);
pop();
push(4);
pop();
pop();
push(5);
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pop();
push(6);
What will be the contents of the Stack when it is displayed?
Notes (@) 123456 (b) 6
(c) 654321 (d) 65

4. Thefiveitems. A, B, C, D, and EarepushedinaStack, oneafter other starting
fromA. Four itemsare popped from the Stack and F and G are pushed inthe
Stack. Now one item is popped from the Stack. The popped item is

@ G (b) F
(© A (d C
5. Which of thefollowing isnot an application of Stack?
(@ Implementation of recursion.
(b) Evauation of apostfix expression.
(c) Jobscheduling.
(d) Reverseastring.

12.5 QUEUE

A Queueisalinear datastructurethat providestemporary storage of datain such
away that thefirst element stored inthe Queuewill bethefirst oneto beretrieved.
Thismethod isalso called asFirst In First Out (FIFO).

Inreal life, you can think of Queue asaline of vehicleswaiting at a petrol pump
or line of people waiting at the bus stop etc. (refer to Fig. 12.4).

- N
T i“m > >

Fig. 12.4: Real Life Examples of Queue
Thefirst personto enter thequeueisthefirst onetoleavethequeue. Similarly, the
last persontojointhequeueisthelast persontoleavethequeue. L et uslearn some
operations that can be performed on queues.
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Therearetwo ends. Front end and Rear end of aqueue. Thefront end pointsto
the beginning of the queue. Therear end pointsto the end of thequeue. Thequeue
is controlled by two operations: insertion and deletion. The insertion operation
adds an element to the queue and takes place from the rear end of the queue. The

deletion operation removes an element from the queue and takes place from the

front end of the queue. These two operations implement the FIFO method. Notes

12.6 IMPLEMENTATION OF QUEUE AS A LIST

The Queue can be easily implemented in Python using methods of list. Thebasic
operations that can be performed on queue are:

1. Creation of Queue: Initially the queue will be empty. An empty queue can
be created using List with the help of statement:

queue=[].

2. InsertionintheQueue: Theinsertion operationasshownat Fig. 12.5takes
placewiththehelp of append() function. Thisfunction addsan element at the
end of thelist.

Let us now try to add some elementsto this queue. If you want to add 10 to
this queue, then you can use the following Python statement:

queue.append(10)

| front | | front | | front | | front |

Empty First element 20 added 30 added 40 added 50 added
queue 10 added to
the queue

Fig. 12.5: Insertion Operation on Queue
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(712) Here, 10 will be added to the queue as shown in Fig. 12.5. When the first

element, 10 is added to the queue, the number 10 is the first and the last
element. In this case, both front and rear points to the same element. When
the next element 20 is added to the queue,the rear end pointsto the element
20 and the front end pointsto the element 10. In the same way, the elements
30, 40 and 50 will be added to the Queue. Whenever, an element isadded to

Notes the queue, the front element will remain the same, but the rear element will
change.

3. Deletion From The Queue: The deletion operation as shown in Fig. 12.6
takes place with the help of pop() function. The pop() function removesthe
last element. Todel etethefirst element from the queueimplemented asal ist
we use pop(0). This will delete the first element from the List. Before
removing an element from the queue, it is necessary to check whether the
gueueisempty or not. To check whether the queue is empty or not, you can
use the statement :

if( queue==1])

print(* Queueis Empty”)

| front | | front | | front | | front | | front |
| m—]
0 40 50
1 50
2
:
4 50

rear

10 deleted 20 deleted 30 deleted 40 deleted ~ Empty
queue

Fig. 12.6: Deletion Operation on Queue

Here, ' queue isthenameof the Queue. Tounderstand thedel etion operation,
let usreconsider thequeue, whichwascreated during theinsertion operation.
Thequeuehasfiveelements: 10, 20, 30, 40, 50 with front end pointing to the
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element 10 of the queue and rear end pointing to the element 50 asshownin
Fig. 12.6. Let usnow try to delete an element from this queue. To delete an
element from the queue, the following Python statement will be used.

gueue.pop(0)

Here, asyoucanseefromFig. 12.6, element 10isdel etedfromthequeue. This
happens because pop(0) function del etes the top most element i.e., element
present at position O from the queue. After deletion, the element 20 will
occupy thetop position. Thenext del etion operation resultsin the del etion of
element 20 from the queue.

Inal these cases, therear end remainsunchanged. Similarly, asyou perform
more del etion operations on the queue, more elements from the top of the
gueue will be deleted. (refer Fig. 12.6).

If only one element isleft in the queue, then front end and rear end pointsto
the same element. The deletion of this element from the queue makes the
queue empty.

Traversal of Queue: Traversal impliestraversing elementsof thequeueand
displaying them. Thus, to perform the display operation, you first calculate
the length of the queue and use alooping statement to display each element
of the queue.

For example:
length=len(queue)
for i inrange(0,length,1):
print (queueli])

Herelen() function calculates the length of the queue which isstored in the
variable ‘length’. After this, for loop is used to access each element of the
queue from O position to length-1 position and display it using print
statement. To accessthe elementsof the queuetheindex valuesareused. The
first element of thequeueisatindex Oi.e., queug[ 0] . The second element will
be at index 1i.e., queue[1] and so on.

MODULE-2
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L et us now write a complete Python program to implement Queue as alist.
Sample Program to Implement Queue AsA List

queue=|] # Creation of empty queue

Notes
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(712) def insertion(x):
gueue.append(x) # inserting an element into the queue
def deletion():
if (queue==[]): # checking for empty queue
print (“ Queue Empty”)
Notes dse

print (“Deleted element is: “,queue.pop(0))
# deleting an element from the queue

def display():
length=len(queue) # calculating length of the queue
foriinrange(0, length,1):  #traversing each element of the queue
print (queueli])
ans="y"

while(ans=="y"):
print( “1. Insertion”)
print (“2. Deletion”)
print (* 3. Display”)
choice=eval (input(* Enter your choice: “))
if (choice==1):
a=input(“ Enter any number ;")
insertion(a)
elif (choice==2):
deletion()
elif (choice==3):
display()
else
print(“Invalid Input”)
ans= input(* Do you want to continue?y or n: “)

Output

1. Insertion

2. Déetion

3. Display
Enter your choice: 1
Enter any number :10
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Do you want to continue?y or niy

1.
2.
3.

Insertion

Deletion

Display

Enter your choice: 1
Enter any number: 20

Do you want to continue?y or n: y

1.
2.
3.

Insertion

Deletion

Display

Enter your choice: 3
10

20

Do you want to continue?y or n: y

1.
2.
3.

Insertion

Deletion

Display

Enter your choice: 2
Deleted element is: 10

Do you want to continue?y or n: y

1.
2.
3.

Insertion

Deletion

Display

Enter your choice: 3
20

Do you want to continue?y or n: n
In the above example, three functions are created. Those are:

(i)

insertion(),

(i) deletion() and
(iii) display).

Theinsertion() function call squeue.append() for adding theelementsinthequeue.
The deletion() function uses queue.pop() for deleting the elementsin the queue.
Thedisplay() functionusesfor loopfor fetching theelementsinthequeueand uses
print statement for displaying those elements.
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Notes
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(712) When you run the program, it asks for the input from the user. If the user gives

option 1 then it will insert the element in aqueue. If the user gives option 2, then
it will delete the elements from the queue, if the user gives option 3, then it will
display all the elementsfrom the queue.

You can observe the output of the program. Initially, the option 1 is given for

Notes inserting 10, 20 and 30 to the queue. When the option 2 is chosen, then the first
element, whichwasinsertedinthequeuei.e., 10 will beremoved fromthe queue.
At any point of time, if the user is given option 3, then all the elementsfrom the
gueuewill bedisplayed.

Applications of Queue

L et us now learn some important waysin which queue is used.

e Queuesfindtheir usein CPU scheduling, printer spooling, messagequeuing,
computer networks etc.

e In time sharing systems (the system allows multiple users to share the
computer resources simultaneously), the queues help in scheduling of jobs.

. INTEXT QUESTIONS 12.2

1. Inserting an element to a queue takes place from ............cccceenee end.
(@ Front (b) Rear
(c) Midde (d) Any

2. User performed the following operations on a queue:

Inserted 10, 20 and 30. Then the user deleted one element and inserted 40.
Then again he deleted two elements and inserted 50 into the queue.

What will be the contents of the queue, if you try to display it?

(@) 30 40 50 (b) 20 30 40
(c) 50 40 (d) 10 50

3. Which of thefollowing isnot an application of queue?
(8 Printer spooling (b) computer networks
(c) Jobscheduling (d) Reverseastring
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@\ WHAT YOU HAVE LEARNT

A Stack isalinear data structure that provides temporary storage of datain
such a way that the element stored in the last will be the first one to be
retrieved.

Stack worksonaL | FO principle and is controlled by two operations: push
and pop.

The push operation adds an element to the top of the Stack.
The pop operation removes an element from the top of the Stack.

A Queueisalinear datastructurethat providestemporary storage of datain
such away that the element stored asfirst will be retrieved first.

A Queue workson aFIFO principle and is controlled by the insertion and
deletion operations.

Aninsertion operation addsan element to the queue and takes placefromthe
rear end of the queue.

The deletion operation removes an el ement from the queue and takes place
from the front end of the queue.

E\ TERMINAL EXERCISE

1.
2.
3.

4.
5.

What isa Stack? Why isit called a LIFO structure?

Implement aStack using list in Python containing the names of the students.
What will be the output of the following program?

st =[*Python”, “Programming”, “Language” |

st.push(“Highlevel™)

st.push(* dynamic”)

print(st)

print(st.pop())

print(st.pop())

print(st)

What is a queue?
What will be the output of the following code?

que=(]

MODULE-2
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Notes
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gue.append(9)
gue.append(10)
que.append(11)
gue.append(12)
que.pop(0)
que.pop(0)
print(que(0))
6. WriteaPython programtoinput astringand display itinreverseorder using
a stack.

7. Write a user defined function which takes stack as a list as parameter and
return 1if it is empty otherwise return O.

8. Write auser defined function which takes queue as alist as parameter and
return 1 if it contains only one element otherwise return O.

9. Implement aqueue using list in Python containing the names of the cities.

10. Writeamenudrivenprogramtoimplement aqueueasalist contai ning student
name and total.

E'*\ ANSWERS TO INTEXT QUESTIONS

12.1

1. (¢) LIFO 2. (c) pop 3. (b) 6

4. (@ G 5. (¢) JobScheduling

12.2

1. (b) Rear 2. (d 1050 3. (d) Reverseastring

Key Learning Outcomes
e Beproficient in performing the push and pop operationsin Stack.

e Beabletoinsert and delete the elementsin queues.

Certificate in Computer Applications



FILE HANDLING IN PYTHON

13.1 INTRODUCTION

Inthepreviouslessons, you haveseen how to manipul ateval uesstoredindifferent
variables of different data types. These variables store data temporarily in the
Random-Access Memory (RAM). The stored data remains there in the memory
aslong asthe program isrunning, and as soon asthe program gets over, thisdata
alsogetserased fromthememory. That’ sthemajor issue. Weneedto storethedata
permanently for futureuse. Python allowsto storethedatapermanently intheform
of filesonthesecondary storagedevices(hard disk or evencloud). Thedata, which
isstored onthe secondary storage devicesispermanent in nature and does not get
erased, whentheprogramgetsover. Whenyou performtheinput/output operations
onthefiles, thedatagetstransferred from the secondary storageto RAM andvice
versa. Inthislesson, you will learn about file handling, in Python.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e listthe need of the datafile;

e  distinguish between thetext and the binary file;

e openand closethefiles,

e usedifferent methodsfor writing the datain afile and

e read and writethe datain files (text and binary).
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13.2 INTRODUCTION TO FILES

A fileisanamed location on a secondary storage device, which contains related
information. Youmight befamiliar withdifferent kindsof filessuch asimagefiles,
videofiles, musicfiles, andtext filesetc. Python supportsfollowing typesof files
for data storage:

(a) textfiles
(b) binaryfiles

Thetext filesarethesequenceof linesof text, whereeach lineincludesasequence
of characters. All thelinesareterminated by aspecial character, called theEnd of
Line (EOL) character. Usually the comma*,” or the new line character ‘\n’ is
considered asthe EOL character. It endsat thecurrent lineand tellstheinterpreter
that anew linehasbegun. Thetext filesarestoredin humanreadableformandthese
can aso be created using any text editor.

Thebinary filesdeal withnon-text filessuch asimagesor executablefilesand store
thedatainthebinary formati.e.,intheformof 0’'sand 1's. Itistreated asraw data.
So, when you work on abinary file; the raw bit pattern(s) read from thefile that
needs to be interpreted into the correct type of data in the program. Python
provides, special modulefor encoding and decoding of the datastoredinabinary
file. The binary files are not stored in the human readable form.

13.3 OPENING AND CLOSING FILES

Beforeperforming any operationonthefiles, first, you needto openthefile. After
opening it, you can perform the desired operations and then the file needs to be
closed.

Opening a File

There are two ways of opening afilein Python:
e open() function and

e with open() statement.

L et us discuss about these functionsin detail.
open() Function

Pythonhasabuilt-infunction—open() toopenafile. Thisfunctiontakesafilename
and mode as two separate arguments.
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The syntax for using open() functionis: (712)

Syntax

file_object = open(filename[, mode])

Where, filename, isthe name of thefileto be opened. The name of thefile can be
astring constant or avariable. If thefileisnot present inthe samefolder/directory Notes
in which you are working, you need to give the complete path where thefileis

present. Themodeisan optional parameter and it describesthetype of operation

you are going to perform on that particular file such as read, write, append etc.

(refer Table13.1). Itisimportant toremember that thedefault modeusedin open()
functionisreading mode. Thefile_objectisthenameof theobject returned by the

open() function. Thefileobjectscontain methods and attributethat can beused to

collect the information about the file you have opened to manipul ate it.

Let usseethelist of Python file modes.

Table 13.1: Modes of Python Files

Python FileM odes

Mode Description
‘r’ Open afilefor reading (default).
‘w Open afilefor writing. Createsanew file, if it does not exist or

truncatesthefileif it exists.

X’ Open afilefor exclusive creation. If thefile already exists, the
operationfails.

‘a Open afilefor appending the data at the end of the file without
truncating it. Creates anew fileif it does not exist.

‘v Open afilein the text mode (default).

‘b’ Open afilein the binary mode.

‘+ Open afilefor updating (reading and writing).

L et usseetheexampl esof using different modeswith brief description about them.
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Python Statement Description

file= open(“test.txt”,”w”) It will open atext filecalled ‘test.txt’in
the writing mode. You can write any
content in the file if you have used the

Notes writing mode.

f = open(“test.txt”) It will open atext file called ‘test.txt’in
reading mode. If you didn't give any
mode, by default the program will
consider the mode asreading mode. The
file content can beread if you have used
the reading mode.

file=open(“ example’,”rb+") Itwill openabinaryfilecaled' exampl€e'in
reading and writing mode.

file= open(“example.txt”,” a+") Itwill openatextfilecalled‘ example.txt’
in appending (writing at the end) and
reading mode.

file=open(“ example”,”wb+") Itwill openabinaryfilecaled' exampl€e'in
reading and writing mode. The “w+”
mode deletes all the contents present in
the file first and initialy there will be
nothing to read. You first need to write
something and then perform the read
operation.

Let ustry to open the files using with open() statement.

with open() Statement
The syntax for using with open() is
Syntax
with open() asfile object :
Example 2
with open(“ example.txt”,”r”) asfile:
file manipulation statements
Here, thefile‘example.txt is opened in reading mode.
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The difference between opening a file using open() function and with open()
statement isthat using with open() ensuresthat once you finish using thefileall
theresourcesallocatedtotheparticular fileobjects, getsde-all ocated automatically
i.e., it doesthe clean-up operation and also closesthefile.

Let us discuss how to close thefile.
ClosingA File

After performing the desired operationson thefile, you need to closeit. Thiscan
be done by using a close() method.

The syntax for using a close() method:
Syntax
fileobject. close()

Whenyou close afile, it frees up the resources that weretied with it. It isagood
practicetocloseafileonceyouhavefinishedusingit. If youreassignthefileobject
to some other file, Python will automatically closethefile attached to it earlier.

. INTEXT QUESTIONS 13.1

1. State whether the following are True or False.

(@ Afileopenedinappend modeisused for adding new dataat the end of
thefile.

(b) A fileopenedinr+ modeallowsonly reading thefile.

(c) Afileopenedinwbmodeopensthefileinthetext modefor writingthe
content into thefile.

(d) Afileopenedinw modeerasesthecontent of thefile, if thefilealready
exigts.

(e) Thedatastoredinthefilesare permanent in nature.

2. Write Python statementsfor the following:
(8 Openthetextfile“abc.txt” for reading purpose.
(b) Openthebinary file“stu.dat” for both reading and writing purposes.
(c) Openthebinary file“item.dat” to add new data at the end of thefile.
(d) Openthetextfile"game.txt” for reading purposeusingwith statement.
(e) Closethetextfile“abc.txt” (usefile object asfileohj).
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Notes
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After opening afileinthe‘w’ writingmode, you canusewr ite() and writelines()
methods for writing the content in afile(refer Table 13.2).

Table 13.2: The Methods for Writing the Content in File

Notes Method Description

write() Ittakesastring asaparameter andwritesthedatainafile.
It can also be used to write numeric values but numeric
value needsto be converted to string, before storing it in
thefile.

writelines() It takesasequence of stringsasaparameter and writesto
afile.

L et us now understand the above functions with the help of examples.

write() Method

It takes a string as a parameter and writesit in the open file. The’\n’ character
can be added at theend of the string for storing the datawith end of line character.

The syntax for using write() method is:
Syntax

fileobject.write(string)

L et us see an example using write() method.

Example3

Python Code Explanation

file=open(“poem.txt™” ,“w” Herethefile‘ poem.txt’ isopened
inwriting mode.

Then write() method is used to
filewrite(* How | wonder what you are.\n) writeonelineat atimein thefile.

. . ) (“\n” character will insert a new
file.write(* Up abovetheworld so high,\n") line break inthe file)

filewrite(“ Twinkletwinklelittlestar,\n™)

filewrite(* Likeadiamond in the sky.\n") Thentheclose() method isusedto
_ close the file after writing the
file.close() content toit.
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Writing List To File

You can also writealist (refer the listsin Python lesson) in an openfile.

Example4

Python Code

Explanation
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myList=[*One’, “Two”, “ Three”,
“Four”, “Five’]

filel = open(*’text.txt”,”w'")

for lineinmyList:

# write line to output file
filel.write(line)

filel.write(*\n")

filel.close()

Beforewritingalisttoafile, firstyouneed
to create a list. Here ‘'myL.ist’ is a list
which contains the elements One, Two,
Three, Four and Five. Then ‘text.txt’ file
isopened inthewritemode. Thisreturns
afileobject, ‘filel’. Towritethecontentin
thefilelineby line, forloopisused. Thefor
loop fetches each element of myL ist and
write the same element in the file. The
close() method at theend closestheaccess
tothefile.

Writing Numeric Values to File

Towritethenumericvaluesinthefile, youneedtofirst convert thenumericvalues

to string as the write() method takes only string arguments.

Let us see an example.
Example5
num = 185

file.write(str(num))

Here str() method is used to convert the numeric value to string.

writelines() Method

You canwritealist/sequenceof stringstogether toafileusingwritelines() method.
It takes a sequence of stringsasan input and writesto afile object that is opened.

The syntax for using writelines() method is:

Syntax

fileobject.writelines(list/sequenceof strings)

Let us see an example of writelines() method.

Notes
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Python Code Explanation

myList=[“One\n”,“ Two\n”,“ Three\n”,| Thelist of elementswhichneedtobe
“Four\n”, “Five\n”] written in the fileis stored in the list

variable ‘myList’. Then the file

Notes file=open(‘text.ixt™,"w") ‘text.txt’ is opened in the writing
filewritelines(myList) mode. Theentirecontent of ‘myL ist’
. variable i.e., the values, “One\n”,
file.close() “Two\n”, “Three\n”, “Four\n”,
“Five\n” will be stored in the file
‘text.txt’.

13.4.1 Appending to a File

Supposethefileyouaregoing to useal ready exist and you want to add somemore
content inthesamefile, inthat case, you can openthefilein an append mode. The
new content will beaded at theend of thefile. If thefiledoesnot exist, thenanew
filewill be created and the datawill be added to the new file.

The syntax for opening thefilein append modeisasfollows:
Syntax

file_object = open(filename, a)

where‘a’ stands for append mode (refer Table 13.1 for file modes).
L et us see an example of using thefilein append mode.

Example7

Python code
file=open(““text.txt”,"a’)
filewrite(** Pythonisacross platform language.\n’”)

filewrite(* It iseasy to read and write\n"")
file.close()

In this example, ‘text.txt’ fileisopened in append mode. Then the two lines of
content are added to it by using write() method. The following table shows the
content of ‘text.txt’ before and after append mode.
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Table 13.3: Content of the File Before and After using Append Mode (712)
Content of theFile‘text.txt’ Content of theFiletext.txt’
BeforeAppend M ode After Append Mode
| am |learning Python. | am learning Python.

Thisismy first file handling program. Thisismy first file handling program.
| am enjoyingit. | am enjoying it. Notes
Python is a cross platform language.

It iseasy to read and write.

If you observethe second column of the Table 13.3, then you noticethat two more
lines are added to the existing content of thefile ‘text.txt’.

Difference Between ‘w’ Mode and ‘a’ Mode

Whenanalready existingfileisopenedin‘w’ modeall theexisting content will get
erased from the file and only the new content will be saved in thefile. When an
aready existingfileisopenedin‘a’ modethe existing content will not get erased
and the new content will be added at the end of the existing file.

If youopenthe*text.txt’ filein‘w’ modeinstead of ‘@’ modeintheaboveprogram,
thefile*text.txt’ will appear asfollows:

Example8
Python Code
file=open(“text.txt” ,“w”
filewrite(* Pythonisacross platform language.\n’)
filewrite(“Itiseasy to read and write.\n'")

file.close()

Inthisexample, ‘text.txt’ isopenedinthewriting mode. Thetwo linesof content
isadded into the text file by using write() method (refer Table 13.4).

Table 13.4: Content of Same File Before and After Openingin Write

Mode
Content of the File *text.txt’ Content of the File *text.txt’
Before Opening In Write Mode After Opening In Write Mode
| am learning Python. Python isacross platform language.

Thisismy first filehandling program.| It iseasy to read and write.

| am enjoyingit.
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(712) Herethefile‘text.txt’ isopened in thewriting mode. The existing content of the

file(refer thefirst column of Table 13.4) will get erased and the new content (refer
the second column of Table 13.4) will be added to it.

13.5 READING FROM A FILE

Notes Thereadling(), readlines() and read (n) methods are used to read the datafrom
afile (refer Table 13.5).

Table 13.5: Methods of Reading from File

Method Description

readline() It reads one line(i.e. till newline) at atime from a file and
returnsthat line.

readlines() It reads the entire content of thefilein one go and returnsit
aslist of lines.

read(<n>) It reads a string of size (here n) from the specified file and
returnsit. If ‘n’ isnot given, it readsand returnsup totheend
of thefile.

L et us now understand each of these methods with examples. The content of the
file‘read_file.txt’ isgiven below. Thisfilewill bereferred for all the examples
givenbelow:

| am learning Python.
Thisismy first file handling program.
| amenjoyingit.
Now let us use the read methods one by one.
readline() M ethod
The syntax for using thismethod is:
Syntax
fileobject.readling()

It readsonelineat atimefrom afileand returnsthat line. i.e., it readsthe content
from afiletill it encounters anew line character (“\n” or “,”). Let us understand
readline() method by following example.

228 Certificate in Computer Applications



MODULE-2

Computer Applications

Example9 (712)
Python Code Output
file=open(“read_file.txt”,“r”) | am learning Python.

x=filereadling() #readsfirstline| Thisismy firstfilehandling program.

print (x) #printsfirstline Notes
print(file.readline())
# reads and prints second line

Thefilewill beread sequentially i.e., from thetop. When thefirst timereadling()
methodiscaledit returnsthefirst lineof thefile‘read_file.txt’. The second call
tothereadling() method returnsthe second line. Thereadling() method returnsan
empty string when the end of the file has been reached.

readlines() Method

Thismethod isused toread all thelinesin onego and returnsin theform of list of
lines. It returnsalist containing each linein thefileasalist item.

The syntax for using readlines() method is:
Syntax

fileobject.readlines()

L et us see an example using readlines() method.

Example 10
Python code Output
file=open(“read_file.txt”,“r") [‘| am learning Python\n’, * thisismy
x =file.readlines() fir§t f!le handling program.\n’, * | am
enjoyingit.’]
print (X)

Intheaboveexample, ‘read_file.txt’ isopenedinread mode. Thenthereadlines()
method is used to read the entire content of thefile‘read_file.txt’ and storeitin
thevariable‘x’. The print(x) statement will display the entire content of thefile.

read(n) method

Thismethod reads at most n bytesfrom the specified file and returnsthem. If the
Sizeparameter isnot givenor anegativevalueisspecified assize, thenit readsand
returns up to the end of thefile.
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Syntax
fileobject.read([n])

Here n specifies the number of bytesto be read from thefile.

Notes L et us see an example using read() method.
Example 11
Python code Output
file=open(“read_file.txt” ,“r’’") | am # readsfirst 5 bytes
print(file.read(5)) learningP  #readsnext 10 bytes
print(file.read(10))

Herein the above example, ‘read_file.txt’ isopened in read mode. Then read()
method is used to read the content from thefile. The statement print(file.read(5))
reads first 5 bytes and then displays the values on the screen. The statement
print(file.read(10)) reads the next 10 bytes and displaysit.

If you use the read() method without mentioning any bytesinit, it will read the
entire content of thefile. Let us see an example.

Example 12
Python code Output
file=open(“text.txt”” ,“r"") | am |earning Python.
print(file.read()) Thisismyfirstfilehandlingprogram.
#readstill theend of file | am enjoying it.

13.6 BINARY FILES

Till now you have seenthevariousmethodsof fileobject alongwith theexamples
of reading and writing the data in the form of strings to the text files by using
Python. Although you can use the text filesto write complex data structures, but
the text files store these structures as simple text. For reading the data, you may
need to analyze the text and process it back to its original data structure.

To store Python datastructureinitsorigina form, binary filesare used. Inbinary
files, complex data structure iswritten in their original form, thus at the time of
reading, you get the original data back.
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module isused to store any kind of object in afileasit allows usto store Python
objects with their structure. The pickle module supports two major operations:
‘Pickling’ and *Unpickling’. Pickling isthe process whereby a Python object is
converted into abyte stream and unpickling isthe process by which abyte stream

isconverted back into the desired object. The process of pickling and unpickling
aPython data object is known as object serialization’. Notes

To use the pickle module, you first need to import it. It provides two important
methods; viz, dump and load.

L et uslearn these methods one by one.

dump method

This method is used to store the object datato the binary file.
The syntax for using dump() method is

Syntax

dump(object, file_object)

where object: is the Python object that needs to be written to a binary file,
file_object: isthe name of the binary file object on which the write operation has
to be performed.

L et us see an example using dump() method.

Example 13
Python code Explanation
import pickle This Python code first creates a list
list=[5,10,15,20,25] andthenwritesthislisttoabinary file

_ _ ‘filel.dat’ using dump method.
file=open(“filel.dat”,“whb’")

pickle.dump(listfile)
file.close()

Here the value of the ‘list’ variable will be written to the file *filel.dat’ using
dump() method.

Consider another example in which the created dictionary has been writtenin to
abinaryfile.
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Python code Explanation
import pickle This Python code first creates a
dict={* Rohit :450, dictionary and then writes this
‘ , - , dictionary to abinary file ‘filel.dat’
Notes Anvi’:310,’ Mudit':315,” Ravi’ :425} using dump method.

file=open(“filel.dat” ,“wb”)
pickle.dump(dict,file)
file.close()

Load method

This method is used to retrieve the datafrom the pickled file.
The syntax for using load method is:

Syntax

object = load(file_object)

where object: isthe Python object, which is being read from the binary file and
file_object: isthe name of the binary file object from which the read operation
needs to be performed.

L et us see an example using load method.

Example 15

Python code Output

import pickle {*Rohit’: 450, ‘Anvi’: 310, ‘Mudit’:
file=open(“fileL.dat” “rb”) 315, ‘Ravi’: 425}
dict=pickle.load(file)
print (dict)
file.close()

Herethefile‘filel.dat’ isopenedin reading mode. Then theload method isused
to retrieve the content from the pickled file ‘filel.dat”. Using the print( )
statement, the content of thefileisdisplayed.
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1. State whether the following are True or False.
(@ Thereadline() methodreadsthefiletill thenew lineandreturnsthat line.
Notes

(b) Thewritelines() method is used to writealist of stringsin afile.

(c) Thefile.read(5) statement will alwaysread 5 bytesfrom the beginning
of thefile.

(d) Thefilerreadlines() method readsthefirst linefrom thefile.

(e) An advantage of using with method is that any files opened will be
closed automatically after you are done.

@\ WHAT YOU HAVE LEARNT

e Afileisanamedlocationonasecondary storagedevice, which storesthedata
permanently.

e In Python, the files are divided into two broad categories: text files and
binary files.

e There are two ways of opening afile in Python: open() function and with
open()statement.

e Thefilemodesdescribethetypeof operationyouaregoingto performonthat
particular file such asread, write, append etc.

e Closing afilefrees up the resources that were tied with thefile.
e Thewrite() and writelines() methods are used to write the datain afile.

e Thewrite() method takesastring as aparameter and writesit inthefileand
writelines() method writes alist/sequence of stringsto afile.

e Thereadling(), readlines(), read(n) methods are used to read data from a
file

e Thereadline() methodreadsoneline(i.e.till newline) at atimefromafileand
returnsthat line.

e Thereadlines() method reads the entire content of the file in one go and
returnsit aslist of lines.
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returnsit.
e Tostoreandretrievethedatain binary files, Pickle moduleis used.

Thepicklemodul esupportstwo major operations: Picklingand Unpickling.
Pickling is the process whereby a Python object is converted into a byte

Notes streamand Unpicklingistheprocessby whichabytestreamisconverted back
into the desired object.

e The process of pickling and unpickling a Python data object is known as
‘object serialization’.

e  The pickle module provides two important methods; dump and load.

E\ TERMINAL EXERCISE

What isthe difference between text and binary files?
How iswrite() method different from writelines() method?

Explain the difference between write and append mode of opening afile.

A 0w DN PE

Write a Python script to read atext file “ Quotes.txt” and display only those
lines that start with “E”.

5. Createadictionary having namesof 5 statesand their population. Storeitin
abinaryfile.

6. Read a binary file which contains list of multiples of 5 and display the
maximum value stored init.

7. Readabinary filecontaining alist of numbersand count the numbers stored
init.
Write a python program to copy the contents of one file to another.

Write a Python script to create alist containing names of 7 monuments and
write them to afile, “monuments.txt”

10. WriteaPython script to create astring containing the following statements:
The roots of education are bitter, but the fruit is sweet.

Education is the most powerful weapon, which you can use to change the
world.

Strive for Progress, Not perfection.

Writethese stringsin afile, “ quotes.txt”.
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ﬂ ANSWERS TO INTEXT QUESTIONS

1. (@ True (b) Fase (c) False  (d) True (e) True
2. (@) file=open(“abc.txt”,’r")

(b) f=open (“stu.dat”,’rb+")

(c) file=open (“item.dat”, “ab”)

(d) withopen(“gametxt”,”r”) asfile:

(e) fileobj.close()

1. (@ True (b) True (c) FAse (d) Fase (e) True

Key Learning Outcomes

e Beproficientinhandlingfilesin Python and undertake operationssuch
asreading, writing, appending etc., intext files.

e Beabletostorethedataand retrievethestored datafromthebinaryfile.
N
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ERRORS AND EXCEPTIONS

14.1 INTRODUCTION

By now, youmust have been experiencedinwriting programsin Pythonlanguage.
Sometimes you might get error messages, such as invalid syntax, variable not
defined etc. In case of any error in the Python program, the program terminates
as soon as it encounters that error. In Python programming, an error can be a
syntax, logical error or exception. The errors that occur at program’s runtime
(during execution of the program) are called ‘ Exceptions'. It is aways a good
practice to add safeguards to your programs so that the common errors and
exceptionscan behandled properly. Inthislesson, youwill learn different typesof
exceptions and methods to handle them.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e defineexception;

e listthetypesof error that occur in Python programming;
e  distinguish between error and exception and

e handletheerrors, whichoccur duringruntimeby usingtry... except... else...
finally.

14.2 ERRORS AND EXCEPTIONS

Anexceptionisan error that occursduring the execution of aprogram. You might
have seen trace backs (it is a report containing the function calls made in your
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program at aspecific point) whilerunningthescript. A traceback givesyouanidea (712)

of what went wronginyour program, includingwheretheerror occurred and what
typeof error itwas. Python usestheseerrorstoindicatethat something exceptional
has occurred, and your program cannot continue unlessit is handled.

Errors are broadly classified into two types. Syntax errors and Logical errors.

Syntax error occurs due to violation in the rules of writing syntax and causes a
program to crash or not run at all.

Notes

Some of the standard most frequent built-in exceptionsare: Zero Division Error,
Index Error, TypeError, NameError, SyntaxError, ValueError etc.

Let us discuss them one by one.

(a) Zero Division Error

Didyou ever try to divide any number by zeroin Python?If youtry this, thenyou
will get the ‘Zero Division Error’. This error will be raised when division or
modulo by zero takes place.

Let us consider an example.

Example 1

#finding inverse of anumber

num=int(input(* enter anumber”))
rev_num=21/num #raisesexception when numisO
print(“Inverse of anumber=", rev_num)

Output

enter anumberO

Traceback (most recent call last):

File” C:/Python/Python36/el.py”, line3, in<module>
rev_num=1/num

Zero Division Error: divison by zero

Intheaboveexample, if you runthisprogram, it will ask for theinput of anumber.
If the user enters O, the variable ‘num’ isassigned to the value 0. The program,
statement, rev_num=1/num i.e., rev_num=1/0; will raise an exception ‘Zero
Division Error: division by zero'. This error occurred while running the
program. Thiserror can be avoided by requesting the user not to givetheinput of
anumber as 0 or by checking the input in the program whether it is O or not.
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Thiserror will beraisedwhenanindex isnot foundinasequence. Inthefollowing
example, listlishaving 3 elements. You havelearned that theindex valueof alist
beginsat 0. i.e., theindex values of thethree elementsare 0,1, and 2. If you try to
print the index value of 3 from thelist list1, it will raise an index error.

Not .. . .
ores Let us take an example, for raising an IndexError exception by accessing the

element, whichisnot availableinthelist.

Example 2

#displaying elementsof alist
list1=[10,20,30]

print(“First element=", list1[Q])

print(* Third element=", list1[3]) #index value 3isnot present in thelistl

Output
First element= 10

Traceback (most recent call last):
File*C:/Python/Python36/e2.py”, line4, in <module>
print(“ Third element=", list1[3])

Index Error: list index out of range

Here, duringtheruntimeof theprogram, firstit displaysthelist1[0] element. When
itencountersthe statement for displaying theelement of list1[3], thentheprogram
will throw an‘Index Error: list index out of range’. Now by reading thiserror
message, you can change the statement list1[3] with list1[1] or list1[2] in the
program.

(c) Name Error

Thiserror will beraised by theprogramwhenanidentifierisnot foundinthelocal
or global namespace. It means the variable name is not declared/defined in that
particular program.

Let us understand this error with the help of an example.
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#adding two numbers
num1=10
num2=20

print(“ Sum of two numbers=", num1+num3) #num3 is not a variable name Notes

Output

Traceback (most recent call last):

File* C:/Python/Python36/e3.py”, line4, in <module>
print(“ Sum of two numbers=", numl+numa3)

NameError: name ‘num3’ isnot defined

Intheaboveexample, ‘num3’ variableisnot declared/defined. Whentheprogram
executes the statement num1+num3, it will raise an error ‘NameError: name
num3isnot defined’. Fromthiserror, you can understand that you have used the
variable ‘num3’ in your program, which is not defined. You can solvethiserror
by changing the variable name as‘num?2’ instead of ‘num3’.

(d) Syntax Error

Thiserror will be raised when thereisan error in the syntax of the statementsin
the program.

Example 4

#create a list with numbers 10, 20, 30
>>>|ist=<10,20,30> #list elements are enclosed in square brackets

Output
SyntaxError: invalid syntax

Inthe above example, thelist elements should be enclosed in square bracketsi.e.,
list=[10,20,30]. Since the statement list=<10,20,30> is not as per the syntax,
‘syntax error: invalid syntax’ will be raised. This error can be avoided by
following theright syntax, in this case, list=[10,20,30]

(e) Type Error

Thiserror will beraised when an operation or functionisattempted that isinvalid
for the specified datatype.
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Example 5

#multiplying two numbers
x="4"

Notes y="2"
Xty

Output

Traceback (most recent call last):

File*<pyshell#10>", line 1, in <module>

xX*y

TypeError: can’t multiply sequence by non-int of type ‘str’

Here, x, y are the two identifiers holding values of string data type. In the
assignment statements of the above example, it should havethe statement asx=4
and y=2 instead of x="4" and y="2".

(f) value error

Thiserror will berai sedwhenabuilt-inoperation or functionrecei vesan argument
that has the right type but an inappropriate val ue.

Example 6

>>>num=int(input(“ enter number™))

Output

enter number@12 #@312 can not be converted to integer
Traceback (most recent call last):

File*<pyshell#7>",line 1, in<module>

num=int(input(* enter number™))

ValueError: invalid literal for int() with base 10: ‘ @12’

Heretheuser entered thevalue‘ @12’ , which cannot be converted into aninteger.
Thisthrows aValueError: invalid literal for int() with base 10. Thiserror can be
avoided by giving an integer value to the program such as 12.
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Some of the other important built-in exceptions are listed in Table 14.1.

Table 14.1: List of Built-in Exceptionsin Python

Exception

Description

EOFError

ImportError

I ndentationError

KeyError

Keyboardinterrupt

MemoryError

RuntimeError

Thiserror will beraised when theinput() function hits
the end-of-file condition.

Thiserror will beraised when theimported moduleis
not found.

This error will be raised when there is an incorrect
indentation in the code.

This error will be raised when akey isnot found in a
dictionary.

Thiserror will beraised whentheuser hitstheinterrupt
key (Ctrl+c or delete).

Thiserror will be raised when an operation runs out of
memory.

This error will be raised when an error does not fall
under any other category.
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- INTEXT QUESTIONS 14.1

1. Namethetype of error that will be produced when executing the following

statements:

(& numl="num’+10

(b) varl="RAM”

var2="SHYAM”
print(varl+var3)

(¢) num2=int(*#20")

(d) num=10
ifnum>10

printnum

Notes
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var2=0
var3=varlivar2
(f) lista=['A",'B’,/C''D’]
Notes print list1[4]
2. Choose the correct option
(@ num=['A’’B’]
print(num[2]) statement will throwwhich of the following error.
(i)  NameError
(i)  ValueError
(iii)  IndexError
(iv)  TypeError
(b) int(*23.78") statement will throw which of the following error.
(i)  NameError
(i)  ValueError
(iii)  IndexError
(iv) TypeError
(c)  Which of thefollowing is not a Python exception?
(i)  NameError
(i)  ValueError
(i)  TitleError
(iv) TypeError
14.3 RAISING AN EXCEPTION
Python providesarai sestatement that allowsaprogram to manually throw (raise)
anexceptioninPython. Thisisusually donefor thepurposeof error-checking. The
general syntax for the raise statement isasfollows.
Syntax
raise [Exception [, argument [, traceback]]]
242
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Where,
Exception isthe type of exception (for example, ValueError),

Argument is a short message that describes an error. You can give your own
messageto notify theerror. Theargumentisoptional; if not supplied, theexception
argument isNone and

Traceback isalsooptiona andif itispresent, then thetraceback objectisusedfor
the exception.

L et us understand with the help of an example.

Example 7
num=int(input(* Enter anumber”))
if num%2 ==0:

rai se Exception(* number should not bedivisibleby 2')

Output

Enter anumber12
Traceback (most recent call last):

File“C:/Users/Vineetal A ppData/L ocal/Programs/Python/Python36/error2.py”,
line 3, inkmodule>rai se Exception(* number should not bedivisible by 2')

Exception: number should not be divisible by 2

When an even number is given as an input to the program, it will display an
exception on the screen, offering clues about what went wrong in the program.
Now you can understand that you shoul d not give an even number to thisprogram
asan input.

14.4 EXCEPTION HANDLING

In the previous section, you have learnt about the different types of errors and
exceptions that may occur while executing the programs. If you know that a
particular section of the program islikely to cause an error, you can tell Python
what to do if it happens. Instead of |etting the error crash your program, you can
intercept it, do something about it and allow the program to continue.

Error handling will be donein Python asfollows:

() Themoment when an error occursthe state of execution of the program will
be saved.
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moment).

(iii) A special function or piece of code known as‘exception handler’, will be
executed.

Nor (iv) The execution of the program is resumed with the previously saved data.
otes
This process of error handling is called *exception handling'.

We have already discussed few built-in exceptions. The programmer can aso
definehis/her own exceptions. Theexception handlingwill bedonein Pythonwith
the help of try statement.

The syntax for using try statement is:

Syntax

“try” 1] :11 Sjite
“except” ExceptionName“:” suite

[“except” ExceptionName“:” suite]

[“except” “:” suite]
[“else” “:" suite]
[“finally” “:" suit€]

Here suite meansagroup of individual statements, which make asingle block of
code. The try statement may have multiple except clauses with ‘Exception
Names' to handlethe specific exception, and oneoptional except clause. Theelse
and finally clauses are optional.

Let us take few examplesto understand the usage of try statement.
try....except clause

Whenyou usetry...except clause in the script, and if an error occurred, then try
block code execution will be stopped and the program control will betransferred
to the except block.

Let usrewrite the Example3 using try...except clause.
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Example 8
#adding two numbers
try:
n1=100
n2=200
print(* Sum of two numbers=", n1+n3)
except:
print(* An error has occurred”)
Output

An error has occurred.

If you comparethe output of Example3 and Example 8 you can find that Example
8 does not end abruptly, but displays the specified error message. Asthereisan
error in the print statement (variable num3 is not declared), a try block code
executionwill bestopped and theprogram control will betransferredtotheexcept
clause. The print statement present in the except clause will be executed.

Let us take another example.

Example 9
#dividing two numbers
n1=10
whilen1!=100:
try:
n1l=int(input(“ Enter dividend”))
n2=int(input(“ Enter divisor™))
n3=nl//n2
print(* The quotient is=",n3)
except:

print(* An error has occurred”)
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Output

Enter dividend12
Enter divisor4
The quotient is= 3

Enter dividend34
Enter divisor0
An error has occurred

Enter dividend65
Enter divisor2
The quotient is= 32

Enter dividend100
Enter divisor23
The quotient is= 4

In this example, the while loop has been used. If the value of the variable ‘nl’
(dividend) isnot 100, thenit will get thevalue of thevariable’n2’ (divisor). It will
then perform thedivision operation and displaysthe quotient after thedivision. If
the user entersvalue 100 to thevariable‘n1’, thenit will find out the quotient by
getting value for another variable ‘n2’ also. After this, the while loop will stop
executing further (because we have used the condition while n1!=100). If you
observetheoutput, whenwegive‘nl’ as12, and ‘n2’ as4 it findsout the quotient
as 3. When we give ‘n1’ as 34 and ‘n2" as 0, then the program displays the
statement in except clause and the program does not end abruptly when an error
occurs. If you do not usetheexceptionsintheprogram, it will terminatewhenyou
enter divisor i.e., ‘n2’ as0, because division by 0 is not defined.

Intheabove code, the error message does not say about thetype of error occurred
during runtime. To know more about the errors, you can use multiple except
Statements.

try..except with multiple except statements

You can give aname of the exception in the except statement. In this case, when
an error occurs, all except clauses will be searched until it finds the one that
matches the exception. If no except clause matches the criteria, then the control
will be transferred to the except clause without any exception name.
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Example 10
#dividing two numbers
n1=10
whilen1!=100:
try:
n1=int(input(“ Enter dividend”))
n2=int(input(“ Enter divisor™))
n3=n1//n2
print(“ The quotient is=",n3)
except ZeroDivisionError: print(“ Division by zero not defined”)
except: print(“An error has occurred”)
Output
Enter dividend25
Enter divisor5

The quotient is= 5

Enter dividend86
Enter divisorO

Division by zero not defined

Enter dividend78
Enter divisors

The quotient is= 15

Enter dividend34
Enter divisorO

Division by zero not defined
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Enter divisor2

The quotient is= 17

Enter dividend100

Notes
Enter divisor6

The quotient is= 16

In thisprogram, two except clauses are used. When auser enters 0 asdivisor, the
error ‘ Division by zer o not defined’ will bedisplayed. If any other error occurs
(except ZeroDivisionError) during the execution time, then “An error has
occurred” messagewill be displayed.

try..except with else clause

You canalso useelseclauseintry statement. The el se clauseisused to specify the
statements in the code, which will be executed if there is no exception occurs
during the execution of program.

Let us consider an examplefor try..except with else clause.

Example 11

#dividing two numbers
n1=10
whilen1!=100:
try:
n1=int(input(“ Enter dividend”))
n2=int(input(“ Enter divisor”))
n3=nl//n2
print(* The quotient is=",n3)
except ZeroDivisionError: print(“ Division by zero not defined”)
except SyntaxError: print(* Syntax error”)
except TypeError: print(* Data types do not match”)
except: print(“An error has occurred”)
else: print(“ Executionisnormal”)
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Enter dividend12
Enter divisor3

The quotient is= 4

Executionisnormal Notes

Enter dividend12
Enter divisorO

Division by zero not defined

Enter dividend100
Enter divisor5
The quotient is= 20

Executionisnormal

In the above exampl e, you can observe that the el se clause will be executed only
when none of the exceptions is executed. Whenever an error occurs during the
executiontime, therequired exceptionwill beexecuted and el seclausewill not be
executed.

try..except with finally clause

The finally clause is called ‘clean-up’ or ‘termination clause’, because it is
executed under all circumstances, i.e., thisclauseisalwaysexecuted irrespective
of whether an exception has occurred in atry block or not.

L et usunderstand the use of finally clause with an example.
Example 12
#dividing two numbers
n1=0
whilen1!=100:
try:
n1=int(input(“ Enter dividend™))
n2=int(input(“ Enter divisor”))
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n3=nl1//n2
print(“ The quotient is=" ,n3)
except ZeroDivisionError: print(“ Division by zero not defined”)
except: print(“An error has occurred”)
else: print(* Executionisnormal™)
finaly: print(“ done!!!1")
Output
Enter dividend25
Enter divisorS
The quotient is= 5
Executionisnormal

donel!!!

Enter dividend15
Enter divisorO
Division by zero not defined

donel!!!

Enter dividend100

Enter divisor4

The quotient is= 25

Executionisnormal

donel!!!

Inthisprogram, the print statement giveninthefinally clauseisalwaysexecuted
irrespective of whether exception occursor not. So ‘done!!!!” will be displayed,

after every iteration of whileloop. Theprint statement givenintheel seclausewill
be executed only when thereis no error occurred during the execution.
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. INTEXT QUESTIONS 14.2

1.

How many except statements can atry-except block have?
(@ zero (b) one
(c) atleastone (d) morethan one
When will the el se part of try-except-el se be executed?
(@ itwill dwaysbeexecuted (b) when an exception occurs
(c) whennoexceptionoccurs (d) It will not be executed at all
Isthefollowing code valid?
try:

# Python statements
except:

# Python statements
ese

# Python statements

(8 no, else cannot be used with try.
(b) no, else cannot be used with except.
(¢) no, else must come before except.
(d) vyes, thecodeisvalid.
Whenwill thefinally block executed?
(@) if thereisno exception.
(b) if thereisan exception.
(c) onlywhen certain specified condition issatisfied.
(d) itisalwaysexecuted.
What is the output of the following code?

try:

print(“ Start” , end="*)
findly:

print(“End")
(@ Start (b) End
(c) Start End (d) no output
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2.

@\ WHAT YOU HAVE LEARNT

In Python programming an error can be a syntax error, logical error or an
exception. Thesyntax errorsaretheerrorsthat occur whenyou do not follow
theprescribed format for the statements, functions, loopsetc., intheprogram.
The errors that occur at runtime are called ‘ Exceptions'.

Someof thebuilt-inexceptionsare: ZeroDivisionError, IndexError, TypeError,
NameError, SyntaxError, ValueError, ImportError, EOFError,
IndentationError, KeyError, MemoryError etc.

Python provides araise statement that allows aprogram to force a specified
exception to occur at runtime.

When you usetry...except clausein the script and if an error occurs, then a
try block code execution will be stopped, and the program control will be
transferred to the except block.

You can use try..except with multiple except clauses. In this case, when an
error occurred, all except clauses will be searched until it finds the one that
matches the exception.

Inthetry statement, theel se clause can a so beused. Theel seclause specifies
thestatements, whichwill beexecuted, if thereisno exceptionoccurredinthe
program.

Thefinally clauseiscalled‘ clean-up’ or ‘termination clause’, becauseitis
executed under al circumstances.

E\ TERMINAL EXERCISE

1.

What are the errors and exceptionsin Python?
Explain thefollowing exceptionswith an example:

ZeroDivisionError, IndexError, TypeError, NameError, SyntaxError,
ValueError

What do you understand by raising an exception? Explain with example.

How is exception handling done in Python?
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5. Givethe output for the following code: (712)

d=int(input(“ Enter Day™))
m=int(input(* Enter Month™))
if d>=1and d<=31:

if m>=1and m<=12;

Notes
print(“valid Day and Month”)
else
raise ValueError(“Invalid Month™)
ese
raise ValueError(*Invalid Day”)
print(d,m)
if inputis:
i 2 10 (i) 10, 200 (iii) 90, 75

E\ ANSWERS TOINTEXT QUESTIONS

141
1. (a TypeError (b) NameError (c) ValueError

(d) SyntaxError (e) ZeroDivisionError (f) IndexError
2. (& (i) IndexError (b) (ii) VaueError (c) (i) TitleError
14.2
1. (d) morethanone 2. (¢) when no exception occurs
3. (d) vyes thecodeisvalid 4. (d) itisalwaysexecuted

5 (¢) SartEnd

Key Learning Outcomes

e Beabletoidentify thetypeof error that may occur in Pythonprogramming
during runtime.

e Beproficient in evaluating and handling the exception in the program.
N
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DATABASE MANAGEMENT
SYSTEM

15.1 INTRODUCTION

Computersareusedinevery sphereof humanlife. Inour everyday life, computers
areput to usefor all sortsof applicationsranging from complex calculationinthe
fieldof scientificresearchtoteaching, entertainment etc. Thegoal of computerisation
is to get the required result in a short span of time after processing the data.
Existenceof every applicationisbased ondataand thecomputer isused essentially
asaDataProcessor Machine. Inthislesson, wewill learn about how dataisstored
inagiven format and how it can beretrieved and accessed in an efficient manner
as per the requirement of the user.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e explain about database and DBM S (Database Management System);
e create RDBMS (Relational Database Management System);

e createtables;

e useconstraints.

15.2 DATA AND INFORMATION

Data in computer terminology means raw facts and figures, which itself has no
meaning. For example, thedatacan beyour name, age, dateof birth etc. Dataafter
processing isknown asinformation.
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Fig. 15.1: The Relation Between Data and | nformation

For example, information can be a weekly schedule of classes as mentioned at
Table 15.1. If a computer coaching institute is providing different courses on
different days, the coursessuch asM S Office, system analysisetc., and dayssuch
asMon, Tue., will betermed asdataitems. Consider Table 15.1, which showsthe
weekly schedule of classes of computer coaching institute. If you represent the
datain ameaningful manner, it will be considered asinformation.

Table 15.1: Schedule of Classes

Topic
Days | Period Il Period [l Period
Mon  Operating System MS-Office MS-Office
Tue MS-Office MS-Office Systemanalysis
Wed Operating System Programmingin Computer
Python Fundamentals
Thu Hardware Concept ~ Hardware Concept SystemAnalysis
Fri Operating System ProgramminginPython MS-Office

Now, let us discuss about a database.

15.3 DATABASE

A databaseisacomputer-based record system, which canbedefined asacollection
of logically related dataitemsthat are stored together at a centralized |ocation to
serve multiple applications. For example, the details of all trains running to a
particul ar destination can beconsidered asadatabase. Hereeachtraindetail ssuch
as train number, name, source, destination, schedule arrival time, schedule
departure time, day of travel, number of seats etc., will be stored in tables. The
collection of tablesis called as database.

15.3.1 Need for Databases

Imagine aticket booking system in arailway reservation centre, wherethere are
four countersall having separate copiesof the samedata. Asaresult, copiesof the
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(712) sameticket can beissued through different countersto different people. Hence, it

may create seating problems. The problem can beresolved if the datais stored at
one place and these counters will refer to the centralized data. So, when aticket
isissued fromonecounter, thenit will automatically get updated at the centralized
location and the sameticket cannot now be booked from the other counters. The

Indian railways are maintaining the train data in the centralized database. A
Notes centralised databaseisadatabasethat islocated, stored and maintained at asingle
location. Hence, whoever triesto search thetrain details(e.g., from New Delhi to
Nagpur or Agra to Hyderabad) the result will be same to all because of the
centralised database.

Advantages of using Database

ReducesDataRedundancy: Thedatabasemanagement system doesnot maintain
separate copies of the same data, rather all the data are kept at one place. The
applicationsthat requirethe same datarefer to the centrally maintained database.
If any change hasto be made, it will be made at just one place and the same will
bereflectedinother applicationstoo. Thisway duplication of datawill bereduced.
The duplication of datais known as data redundancy.

Controlled Data I nconsistency: When data redundancy isnot controlled, there
may beoccasionsonwhichthetwo entriesof thesamedatado not matchi.e., when
one of them stores the updated version and the other does not. In that case the
database is said to be inconsistent and needs controlling the data redundancy.

Sharingof Data: Inadatabase system, all the applicationsrefer to the same data
stored at acentral location. If dataisto be shared among several other users, the
systemwill avoid possible anomalousresults.

Enforces Standard: The database management system ensuresthat, all thedata
followsthe applicable standard laid down by the organisation.

Integrity Can BeMaintained: When adatabase containsthe datato be used by
many usersit isimportant to keep integrity checksto ensure that the data values
satisfy certain specified rules for example minimum balance in a bank account
should be Rs.2000.

EnsuresSecurity: A databaseensuressecurity and privacy by restrictingonly the
authorized persons to access the database.

15.4 DATABASE MANAGEMENT SYSTEM (DBMYS)

DBMSisaset of programs which create and manage a database. It providesthe
facilitiesto:
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e define structure of data storagei.e., creation of database,
e organisethe databasei.e., arrange the databases in a specified order,

e provide mechanisms for data manipulation, i.e., to retrieve specified data
according to a condition,

e update databasei.e., add new records, edit/delete dataitems etc., and
e provide data security against unauthorised access.

Relational Database Management System (RDBMS)

Dr. E.F. Codd described therelational model in 1970. In Relational database, the
dataisorganisedintheform of arelation wherein arelation isnothing but atable
whichisacollectionof rowsand columns. A rowinatablerepresentsarel ationship
among a set of values. Since a table is a collection of such relationships, it is
generally referred to asaRelation or Relational.

For example, (Table 15.2), asample database isrepresented in arelational form:
Table 15.2: Employee Table and Department Table
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Relation : Employee Relation: Department
Emp_no | E_Name| Dept_no | Salary Dept_no | Dept_name
1 Samayra 10 6400 10 Accounts
2 Shirom 20 6000 20 Admin
3 Kiaan 20 5200

Here, the Employee table has four columns (Emp_no, E_Name, Dept_no and
Salary; Emp_no refersto Employee number, E_Name refersto the Name of the
employee, Dept_no refers to the department number, Salary refersto the Salary
of the employee). In the same way, Department table contains two columns
(Dept_no, Dept_name; Dept_no refers to the department number, Dept_name
refers to the department name).

A Relational Database Management System can be defined as a Database
Management System where all logically related dataitems are organised strictly
astables and all database operations work on these tables.

Let us discuss some of theterms used in the relational model.

Terms Used in the Relational M odel

Relation: Thedatain thetableisarranged in rows and columns. Each tablein a
database has a unique table name that identifies its contents. A relation has the
following properties:

Notes
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e Allrowsaredistinct i.e., notwo rows areidentical.
e Theordering of rowsisimmaterial.
e For any given column of atable, all values are of the same kind.

Notes Tuple: A row or arecord of atableisreferred to asatuple.

Attribute: Thecolumnsor fieldsof atablearecalled asattributes. Every column
(attribute) in atable must have a unique name. In the above example (Emp_no,
E_Name, Dept_noand Salary al areattributes. A column must haveval uesof same

type.

Degree: The total number of attributes in a relation is called the degree of a
relation. A relation having three attributesis said to be of Degree 3. The degree of
Employeetable (refer table 15.2), is4.

Cardinality: Thetotal number of tuplesin arelationiscalled cardinality of that
relation. The cardinality of the Employeeis 3 (refer table 15.2).

Domain: A domainisaset of valuesfrom which one or moreattributes (column)
draw their actual values. For example, for the attribute salary, the values can be
from arange of Rs.5000 to Rs.10000 (refer Fig. 15.2).

Domain

Salary 5000
5000 10000
5000
5200 5200 9000
6000 5300 7000
5400 5400 6000
7000

Fig. 15.2: Set of Valuesfor Salary Attribute - Domain

Keys. These refer to the attributes, which specify how rows of a relation are
distinct from each other. Let us discuss some of the keys.

(i) PrimaryKey: Itisaset of oneor more attributesthat can uniquely identify
arow withinarel ation. For example, intheEmployeetable, Emp_nocontains
unique values and cannot contain NULL (Not defined) values. The primary
key isnon-redundanti.e., it doesnot allow duplicatevaluesfor any tworows
inthe samerelation.
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(i) CandidateKey: All theattributesinarelation capableof becomingaprimary
key are candidate keys. For example, in Table 15.3a, the admission no. and
roll no. (Roll_noand Adm_no) attributesof therelation Student can serveas
the primary key. So, both these attributes are called as candidate keys.

(iii) AlternateKey: A candidate key whichisnot the primary key iscalled asan
aternatekey. For example, in Student relation (refer Table 15.3a), if Roll_no
is chosen as primary key, the Adm_no becomes the alternate key.

(iv) Foreign Key: A foreign key is used to represent the relationship between
tables. In other words, anon-key attributewhosevaluesarederived fromthe
primary key of some other tableisknown asforeign key. For example, inthe
Department table, (defined at Table 15.2) Dept_no will be the primary key
whereas, Dept_nowill betheforeignkey inthetable Employee(Table 15.2).

(v) CompositeKey: Incertaintables, asingleattributecannot beusedtoidentify
rows uniguely and combination of two or more attributesis used as primary
key. Suchkeysarecalled compositekeys. For example, refer the Order table
(Table 15.4b) where the combination of the supplier no (S_no) and order no
(O_no) can serve asthe primary key.

155 THE RELATIONAL ALGEBRA

The relational algebrais a collection of operations on relations or tables. Each
operation takes one or more relations and produces another relation asitsresult.
Someof theoperationsincludesel ection, projection, union, Cartesian product etc.

(i) Selection

The selection operation creates a horizontal subset of agiven relation. It selects
tuplesthat satisfy agiven condition. For example, consider relation — Student (as
shownat Table 15.3a, whereRoll_noreferstoroll number of thestudent, Adm_no
refers to the admission number of the student, S_name refersto student’s name,
stream refersto the student’ s stream such as science, commerce and humanities).

Table 15.3a: Student Relation

Roll_no Adm_no S name Sream
1 101 Samayra Science
2 102 Shirom Science
3 103 Kiaan Commerce
4 104 Tarun Humanities
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Table 15.3b: Sudent Relation of Science Stream

Roll_no Adm_no S name Stream
1 101 Samayra Science
Notes 2 102 Shirom Science

(ii) Projection

Theprojection operation createsavertical subset of agivenrelationi.e., it selects
specified attributes or column from agiven relation.

For example, for the above relation student selecting Roll_no and S_name will
display theresult asshownin Table 15.3c.

Table 15.3c: Project Operation on Student

Roll_no S name
1 Samayra
2 Shirom
3 Kiaan
4 Tarun

(iii) Join
It involves retrieval of information from more than one table having a common

field. When extraction of information isfrom more than onetabl e, the concept of
JOIN will be used.

For example, consider therelation; Supplier and Order (asshownin Table 15.4a
and b).

Table 15.4a: Supplier

S No S name Phone
1 Rajeev Q77777
2 oM 0888888888
3 Pradeep | 9666666666
4 Nitesh 9555555555
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The attribute S_No refersto the supplier number, S_name refersto the supplier
name, Phone refersto supplier’s phone number.

Table 15.4b: Order

O_No S No O_Date Amount
101 1 25-11-2018 4000
102 2 10-09-2018 5000

103 2 25-08-2018 6000

104 3 03-03-2018 4500

The attribute O_No refers to the order number, S No refers to the supplier
number, O_date refersto the order date and Amount refers to the amount of the
order.

Todisplay the detailsof all suppliersaong with the amount who have placed the
order,

JOIN operation needs to be performed which will display the result as shownin
Table 15.4c.

Table 15.4c: Supplier and Order Join Relation

S No S name Phone Amount
1 Rajeev orTTTITTT7 4000
2 OM 9888888888 5000
3 Pradeep | 9666666666 6000

(iv) Union

Union operation is a binary operation that requires two tables/relations as its
operand. Two relations are Union compatible when:

e Bothrelationsareof samedegreei.e., bothtablesmust havethe samenumber
of columns.

e Thedomainsof corresponding attributes of both relations must be the same
i.e., thefirst attribute of the first table must be the same asthefirst attribute
of the second relation.

For example, in the above given relation student (refer Table 15.3a) and the
relation New_admission (refer Table 15.5) which is given below are Union
compatible.
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Roll_no Adm_no S name Sream
5 106 Krishna Science
6 107 oM Humanities
Notes

After union operation the relation Student union New_Admission will give the
following results (refer table 15.6):

Table 15.6: Sudent Union New_Admission

Roll_no Adm_no S name Sream
1 101 Samayra Science
2 102 Shirom Science
3 103 Kiaan Commerce
4 104 Tarun Humanities
5 106 Krishna Science
6 107 oM Humanities

(v) Cartesian Product
Cartesian Product isabinary operation and is denoted by letter “ X" .

The Cartesian Product of two relations A and B results a new relation (A X B)
whichhasdegree(number of columns) equal to sum of degreesof thetworelations
operated uponand cardinality (number of rows) will beequal to(=) number of rows
of relation A multiplied by number of rows of relation B.

The Cartesian Product of the two relations resultsin arelation with all possible
combinations of the tuples of two relations which are involved in the Cartesian
product. All tuples of first relation are combined with al tuples of the second
relation to form the resultant relation.

For example- consider the following relations; student and teacher (refer Tables
15.7aand 15.7b).

Table 15.7a: Sudent

Roll_no Adm_no S name Sream
101 Samayra Science
102 Shirom Science
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Table 15.7b: Teacher (712)
T 1d Tname Subject
TO1 Karan Economics
TO2 Aditi Statistics
The Cartesian Product of Student and Teacher “ (Student X Teacher)” will be: Notes

Table 15.7c: Cartesian Product of Sudent and Teacher

T Id | Tname | Subject |Roll no| Adm _no| S name| Sream
TO1 Karan | Economics 1 101 Samayra | Science
TO1 Karan | Economics 2 102 Shirom | Science
T02 Aditi Statistics 1 101 Samayra | Science
TO3 Aditi Statistics 2 102 Shirom | Science

. INTEXT QUESTIONS 15.1

1. Fillintheblanks:
() Processed dataisreferred as ........ccoeeeeeenene

(i) Duplication of dataresultsin the problem of ............c...........
(i) Thecolumnsof atable arereferred as...........ccceeueeee.

(iv) Theattribute which uniquely identifiestherowsof atableisknown as

(v) Whentwo or moreattributesareused asPrimary Keys, they areknown

(vi) InRDBMSthedataisorganisedintheformof a........c.cccoe.......
(vii) The number of attributesin arelation iSknown as............c.cce.e......

(viii) A setof valuesfromwhich attributesof atabledraw their valueisknown

2. Match thefollowing:
(i) Foreignkey () Used to select specified attribute
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(i) Project Operation (b) Introduced by E.F. Codd

(i) Tuple (c) Used to represent the relationship
between table.

(iv) Cardinality (d) Refertorowsof atable

(v) Relational model (e) Number of rowsin atable

@\ WHAT YOU HAVE LEARNT

A primary key isaset of one or more attributes that can uniquely identify a
row within arelation.

All attributes in arelation that are capable of becoming a primary key are
candidatekeys.

A candidate key which isnot the primary key is called an alternate key. For
example,inStudentrelation, if Roll_noischosenasprimary key,theAdm_no
becomesthe alternate key.

Aforeignkey isused to represent the rel ationshi p between tables. A non-key
attribute whose values are derived from the primary key of some other table
isknown asforeign key.

E\ TERMINAL EXERCISE
1

What is a database? Explain its need.
What do you mean by DBMS?What are its features?

What do you mean by Relational Algebra? Explain selection and projection
operation.

What do you mean by Relation? Explain its properties.

Giventhefollowingrelations, recognizeprimary key, dternatekey, candidate
key and foreign key.

Student

Adm_No, Roll No, Board_RolINo, Name, Address
Exam

Board_RolINo, Markl, Mark2
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6. Consider arelation; Student with degree4 and cardinality 3. Another relation;
Teacher with degree 4 and cardinality 2. What will be the degree and
cardinality of the Cartesian product of these two relations?

E ANSWERS TO INTEXT QUESTIONS

15.1
1. (i) Information (i) Redundancy
(iii) Attribute (iv) PrimaryKey
(v) CompositeKey (vi) Relations
(vii) Degree (viii) Domain
2. (H-(9 (i—-(@a (iii) - (d)
(iv)—(e) (V) —(b)
s N

Key Learning Outcomes
e Beableto use Foreign, Candidate, Primary and Composite keys.

e Beproficient in applying select, projection, union, Cartesian product
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16.1 INTRODUCTION

You have aready learnt how DBMS provides an efficient and convenient
environment to storedatainadatabase. Inthislessonyouwill learn about My SQL
which is a Relational Database Management Systems (RDBMYS), used to store,
retrieve, modify and administrate a relational database using Structured Query
Language (SQL). SQL creates an interface between the user and database. Also
the SQL commands/queries help to create, transform and retrieve information
from SQL Server, Oracle, Informix, Postgres, etc. You will learn about the SQL
commands which you can use in database for doing data creation and data
manipulationactivities.

@ \ OBJECTIVES

After reading thislesson, you will be ableto:

e create databases and tables;

e insertrecordsinto thetable;

e useadlter table commandsfor adding, deleting and modifying the columns;
e update and delete the recordsin the table and

e useaggregate functions and perform calculations..

16.2 MYSQL

Developed in the mid-90s, MySQL was one of the first open-source Relational
Database Management System. It is pronounced as ‘My Sequel’. It is used to
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store, retrieve, modify and administrate adatabaseusing SQL. Itisfreeto useand
can be downloaded from MySQL official website.

Features of MySQL

e Itiseasytouse. You caninteract with MySQL with only afew simple SQL
statements.

e |t consists of a solid data security layer that protects sensitive data from
intruders.

e |tiscompatibleto run on many operating systems, like Windows*, Linux*,
many varieties of UNIX* (such as Sun* Solaris*, AlX, and DEC* UNIX),
052, FreeBSD*, and others.

e Itisfaster, more reliable and cheaper because of its unique storage engine
architecture.

e Ithandleslarge databases.

Sart MySQL

Choose * Sart’ menu --> then choose * Programs -->then choose ‘MySQL . It
opensacommand lineinterfaceand promptsfor providing password, typetheuser
name and password (It requiresthe same password which was entered during the
installation) (refer Fig 16.1).

' .E:.:\P-r(;gam l;i-lés.&86)\.li/.lyv56L\MyS_QL é;ve'r_S..i\_b.in\ng/;ql.;:xe )

Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL connection id is 1

Server version: 5.1. 36-community MySQL Community Server (GPL)

Type 'help:' or "\h' for help. Type '\¢' to clear the current input statement.

mysql>

Fig. 16.1: MySQL Command Line Client

To exit from MySQL, type ‘quit’or ‘exit’. As you know that, MySQL uses
Structured Query Language (SQL ) for accessing, retrieving theelementsfromthe
database. Let us learn about SQL now.
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It is a language specifically oriented around relational databases. It is a non-
procedural language and requires usto specify what is to be done as opposed to
how to do it. Some of the points to be kept in mind while using SQL are:

Notes e SQL isacaseinsensitive language which meansyou can use uppercase,
lowercase a phabets for writing the statements/queries. Each commandis
SQL terminated by asemicolon*;’

e  SQL offersvarious commands using which you can create and manage
relational databases. Thesecommandsareclassifiedintofollowing categories
dependingon their purpose:

Data Definition Language (DDL): It deals with database structure, and its
descriptionsof how the dataresidein thedatabase. Examplesof DDL queriesare
— CREATE, DROP, ALTER.

Data Manipulation Language (DML): It consists of those commands that are
usedtoretrieve, manipulateand updatethedatapresent intables. It deal swithdata
manipulation and includes most common SQL statements. Examples of DML
gueries are — INSERT, UPDATE, DELETE.

Data Control Language (DCL): DCL commands deals with the commands
related to control theaccessto databasesand tables. Examplesof DCL queriesare
— GRANT, REVOKE.

In thislesson, you will learn about DDL and DML commands.

16.4 DATA TYPES

A datatype specifieswhat kind of values can be stored in acolumn. In MySQL,
the various data types can be used are:

e Numeic
e Character

e Date

16.4.1 Numeric Data Types

These are mainly used to store numbers with or without fraction part. The most
commonly used numeric datatypesare:
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e Integer: Thisdatatypeisusedto storeinteger numbers(without any fraction (712)
part).
Syntax of Integer datatypeis:
Integer or Int

e Decimal: Thedecimal datatype hasfixed precision and scale.

The syntax of decimal datatypeis: Notes

Syntax:
Decimal[ (p[ , 5] )]
where:

O  ‘p’ isthe precision or the total number of significant decimal digits,
wherethe most significant digit isthe left-most non-zero digit and the
least significant digit isthe right-most known digit.

O ‘s isthescaleorthenumber of digitsfromthedecimal point totheleast
significantdigit.

Example: Decimal (6,2) which canhavemaximum6digitswith 2 digitsafter
decimdl.

16.4.2 Character Data Types

These are used to store character data. It can store all alphanumeric values. The
most commonly used character datatypes are:

e Char: Itisused for storing fixed length character strings between 1 to 255
charactersin length. Maximum size of char datatypeis 2000 bytes.
The syntax for using char datatypeis:
Syntax: Char (size)

It can store fixed-length character strings having maximum length of size
bytes.

e Varchar: Itisavariablelengthstring. If youdeclaredatatypeasvarchar, then
it will occupy spacefor NULL values (NULL isused to represent unknown
value. Itisnot the sameas zero or aspace or any other character.).It can have
amaximum of 4000 bytes.

The syntax for using varchar datatypeis:
Syntax: Varchar (size)

It can store variable-length character string having maximum length of size
bytes.
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Example
Sudent_Name char (15):

Here, if youstore‘ Student_Name' variable'svalueas'K avita’, thenthefirst six

Notes placesof thefifteencharactersarefilledwith*Kavita’ andtheremaining 9 spaces
arefilled with blank spaces. The size of the* Student_Name' isalwaysfifteen.

Sudentlvarchar (15):

Oncetodeclarethis, if youstore' Student1’ variable’ svalueas‘ K avita’, thenthe
first six places of the fifteen characters will be filled with ‘Kavita’ and the
remaining 9 spacesarefilledwith NULL value.

16.4.3 Date Data Type

It isused to storevalid date values. Thevalid dateformatsare: YYYY-MM-DD
or DD/MON/YY orYYYY/MM/DD or MM/DD/YY or DD-MON-YYYY. The
default formatis: ‘YYYY-MM-DD’.

The syntax for using date datatypeis:
Syntax: Date
Example: join_date date

Herejoin_dateisan attributeof date datatype. Someof thevalidvaluesit cantake
are:

1945-11-22, 1998/05/15

Beforestoring datain adatabase, you need tofirst create adatabase and then open
it. Let us understand commands to create and open a database.

16.5 CREATING AND OPENING A DATABASE

Asyou havelearntinthepreviouslessonthat databaseisacollection of tables. L et
us create database now using SQL command.

e Createdatabase: Thiscommand is used to create a database.
The syntax for creating adatabase is:
CREATEDATABASE<DatabaseName>;
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The DatabaseName can beany namegiven for the database. For example, to
create a database employee, you can use the following command.

create database employee;

It will create an employee database, now the database is made active using
‘USE’ command.

USE <database name>;

This command will open the database. For example, to open the database
employee you can use the following command.

useemployesg;

MySQL isarelational database system, thusall thedataisstoredinitintheform
of tables. After creating adatabasethe next stepisto createtabl esto storethedata.

16.6 CREATING A TABLE

A table consists of rows (records or tuples) and columns (fields or attributes). To
create atable, you can use CREATE TABL E command.

The syntax for creating atableis:
Syntax:

CREATE TABLE <TableName>
(<ColumnNamel> <Data Typel>,
<ColumnName2> <Data Type2>,

<ColumnNameN> <Data TypeN>);

In the above command, TableName is the name of the table, ColumnNamel to
ColumnNameN arethe column names. Each column shoul d havetheinformation
about what datatypeyou can use. Before creating atabl e, first you decidethedata
you are going to storein the table. Also think of the data types of the datawhich
will be stored in the table.

L et us create atable using the following command.

Example

Now, using create table command, you can create employee table, having the
following columns:
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employee number asinteger,
name as character(10),

job as character(10),

mgr as integer,

hiredate as date,

salary asinteger,

commission asinteger and
department number as integer.

create table emp(empno int, ename char (10), job char (10), mgr int,
hiredate date, sal int, comm int, deptno int);

The name of the table and name of the columng/attributes should not have space
in between. Also, it cannot have special characters. Only underscore character is
allowed. For eg.,

Invalid names. emp name, class-Xl1, grade*
Valid names.emp_name, class XII, grade

You can view the structure of the table by using DESC command.
L et us see the structure of emp table by giving the command:

desc emp;
or

describe emp;

| | Key | Default | Extra |
R e R $----- e e -
‘ | int(11) | ' ? ‘ ‘
| char(10) |
| char(10) |
| int(11)

| HIREDATE | date

| sal | int(11)
| comm | int(11)
| DEPTNO | int(11)

Fig. 16.2: Describe Command
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The above command, will display all the columng/attributes present in a given
table, along with their datatype (refer Fig. 16.2).

Now we have created atable, so the space for storing the data has been reserved.
The next step isto store the data/records in the created table. But before adding
datato your table, let uselearn how you can change the structure of thetablei.e.,
add/modify/delete columns of thetable.

16.7 ADDING, MODIFYING AND DELETING COLUMNS

You have checked the name of the columnsof thetable. Now you want to add one
new column ‘age’ to the emp table. In this case, you can use ALTER TABLE
command. Thiscommand isused to add, modify and del ete columnsfrom atable.

To add anew column ‘age’ of type integer in the emp table, you can write the
following command:

alter tableemp add ageinteger;

The above command will add anew column ‘age’ intheemp table. Initialy this
column will not have any data. Later in thislesson, you will learn how to insert
valuesin the newly added columns.

Supposeyou now feel that the*age’ columninthe emp tableisno longer needed
andyouwant to del etethat column. For del eting the particular columnyou canuse
thefollowing command:

alter table emp drop age;

You canalsomodify theexisting column. Thefollowing commandwill changethe
size of ‘ename’ column from char(10) to char(30).

alter table emp modify ename char (30);

Thisishow, you can usealter table command for adding/modifying and dropping
columnsinthetable.

16.8 ADDING RECORDS TO TABLE

After creating and editing the structure of thetabl e, the next step isto add records
to it. (record isagroup of fields/columng/attributes within atable). This can be
doneusing INSERT INTO command.

Thiscommand isused to add new record/tuple/row to atable. You cangivevalues
for al the columns present in the table by using this command.
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Syntax:
INSERT INTO <TableName> VALUES
(<valuel>, <valuez>, ...<value n>);
Or

Notes INSERT INTO <TableName>
<Columnl, Column2, ...Column n>
VALUES (<valuel>, <value2>,...<valuen>);

The'TableName' isthe name of thetablein which you want to add records. The
Columnl, Column2...Column n are the name of the columns/attributes/fieldsin
the table (Example empno, ename, job etc., are the column names for the emp
table). Thevaluel, value2...valuen arethevaluesfor the corresponding columns.
When you do not mention the column names, thenyouwill haveto givethevalues
for al the columns in the predefined order. We will learn more about it in the
followingexamples:

L et us see an example using insert into command.

Example

Thefollowing command will insert arecord into the table emp with appropriate
valuesfor all itsattributes,

insert into emp
values
(7876, “VINEET” ,” ANALYST”, 7782, “ 2010-08-12" ,9600, NUL L ,20);

The above command, assigns value 7876 to ‘empno’, ‘VINEET’ to ‘ename’,
‘ANALY ST’ tojob, 7782 to mgr, * 2010-08-12' to hiredate, 9600 to sal, NUL L
to comm and 20 to deptno attributes respectively.

Thevaluesfor char and date data types must be enclosed in quotes. The standard
date format is “yyyy-mm-dd’. If you do not want to provide value for any
particular column, thenyou canstoreNULL inthat column. Insert command needs
to be given asmany times asthe number of recordsyou want to storein thetable.

Inserting Null Values

Therearetwowaysof inserting NUL L valuesin the column/columnsof thetable.
If you do not have any datafor particular columns, you canleavethem at thetime
of givingvauesinINSERT INTO command. For thosecolumnsNULL valueswill
beinserted automatically. You canalsoinsert NULL valuesexplicitly likewedid
inthe previous example.
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Example

Thefollowingcommandwill insertemployeenumber as7771,nameas' AK SHAT’
and depart number as 20..

insert into emp (empno, ename, deptno) values (7771, “ AKSHAT” ,20); Notes

This command will insert a new record in the emp table. The columns empno,
enameand deptnowill behaving theval uesgiveninthecommand. Theremaining
columnsin thetablewill be having NULL values.

. INTEXT QUESTIONS 16.1

Lo, commands are used to change the structure of the table.
(a) DDL () DML
(c) DCL (d) TCL
2. Createtablecommandisa........c.ccceue.... command.
(@ DDL (b) DML
(c DCL (d) TCL

3. Choose the command used to open the STUDENT database.
(@) open student; (b) use student;
(c) createdatabase student;  (d) show student;

4. Choose the command which is used to display the structure of the table
STUDENT.

(@) show struct student; (b) struct student;
(c) descstudent; (d) disp struct student;

16.9 SELECT COMMAND

Now, suppose you have inserted 15 records in the emp table using insert into
command. Youwant to seeall therecordsinthetable. For viewing all therecords,
you can use the select command.
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The syntax for using select command is:
SELECT * FROM <TableName>;
L et us see an example.

select * from emp;

mysql> select * from emp;

| empno | ename | | ™ | HIREDATE | s | comm | DEPTNO |
e e Fmmmm - e Fommmm e e e e +
‘ | VINEET | ANALYST | | 2010-08-12 | _‘ _
| AJAY | CLERK j | 2005-04-01 | | nuLL |
| viday | MANAGER | 79 | 2001-07-02 ] | nuLL |
| DEEPA | PRESIDENT | N | 2006-09-21 | 95 | nuLL |
| DEEPA | PRESIDENT | N | 2006-09-21 | 9 | nuLL |
| KARTIK | SALESMAN | 79 | 2009-05-05 | 20 |
| AASHA | ANALYST | | 2009-07-18 | | nuLL |
| SANDEEP | ANALYST | 2007-06-22 | | nuLL |
9 | HARI | CLERK j | 2005-02-26 | | NULL |
| JAYA | MANAGER | | 2003-04-19 | | NnuLL |
| RAMESH | CLERK j | 2004-11-30 | | nuLL |
| SUNDER | ANALYST | | 2007-03-13 | : | nuLL |
| RANA | CLERK 6 | 2005-02-18 | nuLL |
| NISHTHA MANAGER | 79 | 2007-01-17 | NuLL |
‘ ‘ ' 5 | 2008-09-22 | : ' [

15 rows in set (0.00 sec)

Fig. 16.3: Output of Select Satement

This command displays (refer Fig. 16.3) all the columng/attributes of all the
recordspresentinthetable. If youwanttodisplay only specificcolumnsof thetable
then you can specify the column namesin the SELECT command instead of *..

Let us see an example.

Example

The following command will display employee number and name of all the
employeesfrom emp table.

select empno, ename from emp;

You haveto usethe same column names asgiven at thetime of creating atablein
your SQL commands(refer Fig. 16.4). You can also perform cal culationsby using
arithmetic operators in the select statement. Let us see how to use arithmetic
operatorsin SELECT statement.
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Fig. 16.4: Displaying Specific Columns Using SELECT Command

Select Command with Arithmetic Operators

The arithmetic operators like +, -, *, / can be used in the SELECT command to
performcalculations.

Supposeinemp table, youwishto cal culate annual salary of each employee, you
can do so in the select statement itself. For calculating annual salary, we have to
multiply monthly salary by 12i.e., sal *12.

select ename, sal* 12 from emp;

, sal*12 from emp;

Fig. 16.5: Performing Calculation in SELECT
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multiplying salary of employeesby 12) of all records.

You can observetheFig. 16.5. Hereyou have cal cul ated the annual salary, but the
heading for that column is getting displayed as sal*12. Instead of getting it
displayed assal* 12, if you want to display the output column name as‘Annual

Notes Salary’. Youcanusecolumnaliasfor thiscase. L et usdiscussabout column alias.

Using Column Alias

Column aliasisused to change the display name of acolumn. It does not rename
thecolumn. It simply displaysadifferent column namein theoutput. You can use
‘AS keyword to specify thealiasname. But ‘AS' keyword isoptional.

The above command may be rewritten as:
select ename, sal*12 as* Annual Salary” from emp;

Thiscommandwill display employeenameand annual salary of all theemployees
fromemp table. Instead of sal* 12, the column namewill bedisplayed as' Annual
Salary’.

Eliminating Duplicate Values

By using ‘Distinct’ keyword in SELECT command you can eliminate the
duplicate values and display the unique datain the table.

The command to display different types of jobs present in the emp tableis:

select distinct job from emp;

mysql> select distinct job from emp;

ANALYST
CLERK

| MANAGER
PRESIDENT
SALESMAN

5 rows in set (0©.00 sec)

Fig. 16.6: Eliminating Duplicate Values

You can seethat in thejob column, each type of job isappearing only once (refer
Fig.16.6). This happens because of the distinct keyword which eliminates the
duplicate entriesin thetable.
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You can usethewhere clauseinthe SEL ECT command to display the databased
upon the specified condition. To specify the condition, you can use all types of
relational and logical operatorsin the command.

Relational Operators in Where Clause

Thetable 16.1 showstherelational operatorsthat can beused inthewhere clause:

Table 16.1: Relational Operators

Operator Description
= Equal to
< Lessthan
> Greater than
>= Greater than or equal to
<= Lessthan or equal to
I=or <> Not equal to

Earlier youtriedtodisplay thedistinct job namesfromemptable. Now if youwant
todisplay thedetail sof theemployeewhoarepresently workingas‘MANAGER’,
then you can use the following command:

select * from emp wherejob="MANAGER";

empno ename DEPTNO
et SR Fommmm - e e e -
VIJAY MANAGER | 79606 | 2001-07-02 1560 | NULL
JAYA MANAGER 7900 2003-04-19 60000 NULL
2007-01-17 36000 | NULL
e et it S S e e $--------t
3 rows in set (0.00 sec)

NISHTHA

MANAGER 7900

Fig. 16.7: Fetching Conditioned Data Using Where Clause

You can observethat the above command will display only those records present
inthetable emp whosejob is‘Manager’ (refer Fig. 16.7). In the command, the
relational operator ‘=" isused in the where clause.

In the next example, therelational operator ‘>’ will be used to display employee
number, name and salary of those employees whose salary is more than 30000.

Select empno, ename, sal from emp wher e sal>30000;
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| NISHTHA |

6 rows in set (0.00

Fig. 16.8: Fetching Conditioned Data Using Relational Oper ator

You can seetheoutput in Fig. 16.8. It displayed theemployee number (empno),
name (ename) and salary (sal) of those employees whose salary is more than
30000. Try using >= or <= operators and observe the difference with respect to
> and < operators.

Let us see the use of logical operatorsin where clause.

Logical Operators In Where Clause

Thelogical operatorslisted in Table 16.2 are used to join two or more conditions
in the SELECT command. The various types of logical operators which can be

used are:
Table 16.2: Logical Operators
Operator Description
NOT Negates a condition.
AND/&& If both the given conditions are true then it will
become true.
OR/|| If any of theconditionistruethenit will becometrue.

If youwant to display empno, enamefromemp tablewhosesalary isgreater than
or equal to 5000 and less than 10000, then you can use:

select empno, ename from emp wher e sal>5000 and sal<10000;

Here, the emp table was having only one record of the emp with the name
‘VINEET’ whosesalary isgreater than 5000 and | essthan 10000 (refer Fig. 16.9).
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mysql> select empno, ename from emp where sal >5000 and sal< 10000; (7112
e e -

| empno | ename
$------- e +

| 7876 | VINEET |

L e -

1 row in set (0.00 sec)

Fig. 16.9: Applying Logical Operator - AND Notes

If youwant to display empno, empnameof emptablewhosejobisanalyst or clerk,
then you can use the command:

select empno, enamefromempwherejob="ANALY ST” ORjob="CLERK";
The output of the command can be seen in Fig. 16.10.

mysql> Select empno, ename from emp where Jjob="ANALYST" or job="CLERK";

| VINEET
AJAY

| AASHA
SANDEEP
HARI
RAMESH
SUNDER
RANA

set (0.00 sec)

Fig. 16.10: Using Logical Operator OR

Supposeintheemptable, if youwant to display employeenumber and department
number of those empl oyeeswhose department number isnot 20,then you can use
the command:

select empno, deptno from emp where deptno!=20;
The output of the command can be seenin Fig. 16.11.

mysql> Select empno, deptno from emp where deptno != 20;

+
%
|
|
l
|
|
|
l

+

.00 sec)

Fig. 16.11: Using Logical Operator - NOT
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Thelikeoperator isusedtofetchthedatafromthetablewhich matchesaspecified
pattern. It uses two wild card characters (refer table 16.3):

Table 16.3: Like Operators

Wild Card Character Description
Notes
% (percentage) It isused to represent any sequence of zero or
more characters.
_ (underscore) It is used to represent a single character.
Example

The following command will display names of those employeesfrom emp table

whose name startswith ‘A’

select ename from emp whereenamelike“A%”;

Herelike* A% meansitwill display all theemployeenamestartswith* A’ only and
can be of any leangth (refer 16.12).

imysql> Select ename from emp where ename like "A%";

2 rows in set (0©.00 sec)

Fig. 16.12: Using Like Operator - %

L et us see another command, which will display the names of those employees
from the emp table whose nameishaving * A’ a phabet.

select ename from emp whereenamelike“%A%"”;

ysql> Select ename from emp where ename like "%A%";

SANDEEP |
HARI

JAYA
RAMESH
RANA

NISHTHA |

13 rows in set (0.00 sec)

Fig. 16.13: Displaying Employee Names having Alphabet ‘A’
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Asyou know that ‘%’ representsany sequence of zero or more characters. Here,
the output isthe namesof all the employees(refer Fig.16.13) whose nameseither
startswith‘ A’ orendswith* A’ orhas' A’ at any other positionintheenamecolumn.

If you want to display the name of employeeswhose nameisat least 5 characters
long, then you can use the following command:

select ename from emp where enamelike “ %",

| VINEET
| VIJAY
| DEEPA
| DEEPA

| KARTIK

| AASHA

| SANDEEP |
| RAMESH |
| SUNDER

| NISHTHA |

10 rows in set (©.00 sec)

Fig. 16.14: Displaying Names With Minimum Five Characters

Here, the pattern has five underscores and one' %’ . The output of this command
will display thenamesof all theemployeeswhosenameisfiveor morecharacters
long (refer Fig. 16.14).

Let ustry to write the above command without ‘%’ symbol.

select ename from emp where enamelike ;

rows in set (©.00 sec)

Fig. 16.15: Displaying Names With Five Characters

Now observe the output. Here, the pattern has only five underscores and the
output will bethe names of all employeeswhose nameisexactly five characters
long (refer Fig. 16.15). Each underscore is replaced by one single character.
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do not match the specified pattern.

Order By Clause

This clause is used to arrange the results of the SELECT command in either

ascending or descending order. The default order is ascending order. However,
you can also add ASC keyword for ascending order. To arrange the data in
descending order, usethekeyword DESC. Thisclausecanalso beusedtoarrange
the datain aparticular order on multiple columns.

Notes

Example

The following command will display the data of employees from emp table in
ascending order of their salary.

select * from emp order by sal;
or
select * from emp order by sal asc;

Fig. 16.16: Order By Clause

Here, you can seethat theentire dataof tableissorted in ascending order of salary
(refer Fig. 16.16).

Todisplay thedataof all theempl oyeesfromemptableindescending order of their
salary, you can use:

Select * from emp order by sal desc;
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. INTEXT QUESTIONS 16.2

1. Consider thetable‘empsal’.
ID Salary
101 54000
103 NULL
105 75000
109 NULL

Choosethe command to display ID of those employeeswhose salary isother
than NULL.

(@) selectID from empsal where salary <> NULL;

(b) select ID from empsal wheresalary isNULL;

(c) sdlectID fromempsal wheresalary isnot NULL;

(d) select ID from empsal where salary not isNULL;
2. Consider thetable‘empsal’.

ID Salary Dept

101 54000 10

103 NULL 20

105 75000 20

109 NULL 30

Choose the command to display the following output:

Dept

10

20

30

(8 select dept from empsal;

(b) select dept from empsal where dept<> duplicate;

(c) selectdistinct dept from empsal;

(d) select unique dept from empsal;
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Which wild card character is used to replace a single character in string
matching patternin SQL?

(@ @ (b) %

(c) # (d) _

Which clause is used to arrange the datain any particular order in SQL?
(@ Order by (b) Group by

(c) Like (d) Isnull

16.10 AGGREGATE FUNCTIONS

The aggregate functionswork on multiplerows and perform certain cal cul ations
and return asingle value as aresult. There arefivetypes of aggregate functions:

Table 16.4: Aggregate Functions

Aggregate Function Purpose

max() To find the maximum val ue of the specified column.
min() To find the minimum value of the specified column.
avg() To find the average of values of the specified column.
sum() To find the sum of values of the specified column.
count() To count the number of values of the specified column.

Let uslearn these functions one by one by using table emp.

First let us see some examples of max() function givenin Table 16.5.

Table 16.5: Examples of Max( ) function

Command Purpose Result

Select max(sal) fromemp; | It displaysthemaximumsalaryof ~ 97700

Select max(sal) fromemp | To find the highest salary paid to 74400
wherejob="MANAGER"; | MANAGERS you can add a

an employee.

condition wherejob="Manager”.
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L et us see some examples using min() function given in table 16.6. (712)

Table 16.6: Examplesof Min() Function

Command Purpose Result

Select min(sal) fromemp; | To find the lowest salary paid to 11600

anemployee. Notes

Select min(sal) fromemp | Tofind the lowest salary paid to 20400
wherejob="MANAGER"; | MANAGERS.

Selectmin(sal+comm*sal) | Tofind the lowest salary + 357000
from emp; commission paid to employee.

L et us see some examples using avg() function givenin table 16.7.

Table 16.7: Examples of avg( ) Function

Command Purpose Result

Select avg(sal) fromemp; | Tofindtheaveragesaary paid | 37253.3333
to an employee from emp table

Select avg(sal) fromemp | Tofindtheaveragesalary paid | 46800.0000
wherejob="MANAGER’; | to MANAGERS

Theavg() function canbeperformed onnumeric (int/decimal) typeonly. Theavg()
function considersonly non NULL valuesin the specified column.

L et us see some of the examples of sum() function.
Please refer to the emp table for the commands given in table 16.8.

Table 16.8: Examples of sum() Function

Command Purpose Result

Select sum(sal) fromemp; | To find the sum of salary paid 558800
to all employeesfrom emp table.

Select sum(sal) fromemp | Tofind the sum of salary paid 140400
wherejob="MANAGER’; | to MANAGERS.

L et us see some of the examples of count() function. The count() function takes
one argument which can be any column name, an expression based on acolumn,
or an asterisk (*).
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e count(columnname) - returnsthenumber of non-NUL L valuesinthecolumn.

e count(*) -returnsthetotal number of rowssatisfying the conditionincluding
NULL values.

Table emp isused for the following commands given in table 16.9:

Table 16.9: Count(*) and Count()

Command Purpose Result
Select count(*) from emp; | To count the total number of 15
employeesin the table emp.
Select count(distinct job) | To count the distinct jobsin the 5
from emp; emptable.

16.11 GROUP BY

The group by clause is used to make groups of identical data present in multiple
rowsof thetableby oneor more columns. For every group of rowsonly onesingle
rowwill bereturned. Itisusedin SEL ECT statement andfollowsWHERE clause
and precedes ORDER BY clause. It is often used with aggregate functions.

L et us see an example of group by clause.

Example

The following command will display the maximum salary paid to employees of
different kindsof jobs.

select job, max(sal) from emp group by job;

Fig. 16.17: Using Max() Function

Here, first al the rows with same types of job are grouped together and then
maximum salary fromeach groupiscal cul ated. For every group only onerow will
be displayed as output (refer Fig. 16.17).
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You caninclude morethan one aggregate function in onesingle command. L et us
see an example which uses two aggregate functions in one statement.

The following command will display maximum and minimum salary paid to
employee of each type of department.

select deptno, max(sal), min(sal) from emp group by deptno;

Fig. 16.18: Using Max() and Min()

Here, first al the rows with same type of deptno are grouped together and then
maximumand minimumsalary fromeach groupiscal culated. For every grouponly
one row will be displayed as output (refer Fig. 16.18).

Having Clause

Thehaving clauseisused to filter groups specified by group by clause based on
a certain condition. When the having clause is used without group by clause it
behaveslike awhere clause.

L et us see an example using having clause.

Example

The following command will display the maximum salary paid to employees of
each type of job whose maximum salary isgreater than 50,000 (refer Fig. 16.19).

select job, max(sal) from emp group by job having max(Sal)>50000;

Fig. 16.19: Using Group BY and Having Clause

Themajor differencebetweenthehaving andthewhereclauseisthat whereclause
isused to put afilter onindividual rowswhile having clauseisused to put afilter
onthegroup of rows. You can also use both where and having clausesinthe same
command/query.
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Sometimes you may need to update the existing data in the table. The Update
command will help you to modify the data present in the table.

The syntax of update command isasfollows:

Notes Syntax:
UPDATE <Table Name>
SET <column name> = <value>,
[ <column name> = <value>, ...]
[WHERE <condn>];
Thefollowing command will updatethe salary of all the employeesof emptable.
update emp set sal=sal+2000;
Thiscommand updatessalary of all theempl oyees(by sal=sal+2000) by increasing
it to Rs.2000 more.

To update the salary details of a particular employee, you can use where clause
inupdatestatement. Thefollowing commandwill increasethesalary by Rs.2000,
and change department number to 20 for the empl oyee whose empl oyee number
is7521.

update emp set sal=sal+2000, deptno=20 where empno=7521,

Here, 2000 isadded to salary and department number isset to 20 to the employee
whose employee number is 7521.

16.13 DELETE STATEMENT

You can delete the data of the table by using DELETE command.
The syntax for using thiscommand is:
Syntax:

DELETE FROM <TableName>[ WHERE<condn>];

To delete the data of those employee whose salary islessthan 6000, you can use
thefollowing command

delete from emp wher e sal<6000;

Fig. 16.20: Using Delete Command
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Here, only thoserowswill bedel eted fromthetablewheresalary islessthan 6000.
To delete all the rows of table emp, simply write the statement:

delete from emp;
Here, this statement will delete all the rows from the emp table.

16.14 TRUNCATE COMMAND
Itisuesdto deleteall therowsfromatableinonego. Itissimilar tothedeleteall.

The syntax isasfollows:
TRUNCATE TABLE <TableName>;

If youwant to del etetherowsfrom the emp tabl e then you can writethe command
as, truncatetableemp; Thiscommandwill deleteall theentries/rowsfromtheemp
table, however, the structure of the table will remain. You can use the table to
Insert new rows again.

16.14 DROP COMMAND

Drop command is used remove the structure of the table from the memory. The
syntax for using drop command isasfollows:

DROPTABLE <TableName>;

If youwant to removethestructure of emp table, then you can writethe command
as.

drop table emp;
Thiswill remove the structure of emp table.

. INTEXT QUESTIONS 16.3

1.  Which command isused to modify arow of atable?

(@ Modify Column (b) AlterTable....... Modify
(c) AlterTable.....Add (d) Update
2. Which of thefollowing is not an aggregate function?
(@ avg() (b) sum()
(o) tota() (d) max()
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(712) 3. The SUM() function cannot be applied to which datatype.......................
(@ int (b) decima
(c) date (d) float
4. Which of thefollowing statementsis correct?
Notes (@) deletefromemp; (b) delete* from emp;
(c) deleteemp; (d) deletewhereemp;

5. The count(*) function counts the number of non-null values of the table

(@ vyes (b) no

@\ WHAT YOU HAVE LEARNT

e MySQL isusedto store, retrieve, modify and administrate adatabase using
SQL.

e  SQL isthelanguageused to mani pul ateand managedatabasesandtables. All
thecommandswhich areusedto create, destroy, or restructure databasesand
tables come under DDL category. Examples of DDL commands are -
CREATE, DROP, ALTER.

e Allthecommandswhichareusedtomanipul atedatawithintablescomeunder
DML category. Examples of DML queries are - INSERT, UPDATE,
DELETE.

e Create Database command is used to create a new database.
e Create Table command isused to create anew table.
e The Describe command is used to view the structure of atable.

e Youcanchangethestructureof atablei.e., add, removeor change column(s)
inatable, using the ALTER TABLE statement.

e ThelNSERT INTO command isused to insert anew row in atable.

e The SELECT statement is used to fetch data from one or more database
tables.

e Thekeyword Distinct isused to eliminate redundant data from display.

e Thelogical operatorsORandAND areusedto connect rel ational expressions
in the Where clause and the logical operator NOT is used to negate a
condition.

e The Like operator is used to fetch data from the table which matches a
specified pattern. It usestwo wild card characters: ‘%’ and‘_’ . The percent
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(%) symbol isusedto represent any sequenceof zero or morecharacters. The
underscore (_) symbol isused to represent asingle character.

The NULL represents avalue that is unavailable, unassigned, unknown or
ingpplicable.

Theresults of the SELECT command can be displayed in an ascending or
descending order of asingle column or columns using Order By clause.

The UPDATE command is used to modify existing datain atable.
The DELETE command is used to delete rows from atable.

The DROP command is used to remove the structure of the table from the
memory.

The aggregate functions work on multiple rows. There are 5 types of
aggregate functions: max(), min(), sum(), count(), avg().

E\ TERMINAL EXERCISE

1.

What isNUL L ?What happenswhen you perform arithmetic cal cul ationson
NULL values?

List the categoriesin which the SQL commands are categorized giving two
examplesof each.

Consider atable SALESMAN with the following data:

S.No. | Sname Salary | Bonus % Date of Join
1 T.K. Gupta | 300000 36 12.00 19-07-2009
2 S.P.Singh 500000 48 10.00 22-03-2008
3 N.P. Jain 300000 36 NULL 08-03-2007
4 MohitYadav | 800000 60 10.00 06-12-2008
5 AjaySinha | 200000 36 12.50 03-01-2010
6 Ravi Sharma | 700000 60 12.50 05-06-2008
7 K.S.Garg 500000 48 NULL 05-03-2008

Write SQL commands for the tasks 1 to 15 and write the output.
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MySQL

Create Database and use it

1. Createthe database SALES.

2.  Usethedatabase SALES.

CreateTable/Insert Into

3. Createthetable SALESMAN and insert tuplesinit.

Simple Select

4. Display thedetailsof all the SALESMAN.

5.  Display the salesman no, name, and salary of all the salesman.
Conditional Select using Where Clause

6. Display thedetailsof all the salesman with salary lessthan 300000.

7.  Display thesnoandsalary of al the salesmanwho joined before01-04-
2009.

Using NULL
8. Display thedetailsof all the salesman whose bonusisNULL.
Using DISTINCT Clause

9. Displaythesalary of varioussalesmanfromthetablewithout duplicate
values.

Using ORDER BY clause

10. Display thedetailsof al the salesmansinthe descending order of their
join date.

Using UPDATE, DELETE,ALTER TABLE

11. Increasethe bonus by 0.5% for all the salesman.

12. Deletetherecordsof all the salesmanswhosejoin dateisbefore 2007.
13. Addanother column Category of type CHAR(5) inthe Salesman tabl e.

E ”’\ ANSWERS TO INTEXT QUESTIONS

16.1
1. (a) DDL
2. (3 DDL

3. (b) USE STUDENT;
4. (c) DESC STUDENT;
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16.2
(d) select ID fromempsal where salary notisNULL;

1

2. (c¢) seectdistinct dept fromempsal;
3. (d _

4. (@) ORDERBY

16.3

1. (d) UPDATE

2. (¢) Total()

3. (c) date

4. (@) deetefromemp;
5 (b) no

Key Learning Outcomes

e Beproficient in writing commandsto create, alter, update and del ete the
tables.

e Beabletoapply aggregatefunctionsinselect commandsandalsoperform
sorting and grouping of data using order by and group by clauses.
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WORKPLACE PRACTICES AND WORK
MANAGEMENT

Workplace can be defined as an environment where people work to produce a
product or to provide a service. When we move from the academic world to the
professional world, we need some personality traits to fit ourselves in the
corporate sector. Education paves the specific way for your career path, but it is
important that yougroomyourself into aconfident and agood human being; These
gualitiesarerequired in all theindividuals at any workplacein order to makeit a
great place to work. A working individual usually spends most of his/ her time
everyday at hig her workplace; thus it becomes utterly important to have a
comfortableand enthusiastic environment at theworkplace. It playsanimportant
role in enhancing the overall productivity and growth of an individual. In this
lesson, wewill discussworkplace practicesand skillsto managework efficiently.

0 |

After reading thislesson, you will be ableto:

e explaintheimportance of workplace practices;
e  apply work management tips;

e manage stress better;

e take stepsto avoid and manage anger.

17.1 Workplace Practices

Theworkplaceculturecanvary fromorganizationto organi zation. Someworkplaces
may provideitsworkerstheflexibility intermsof work schedulebutinothersthere
might be a strict schedule to be followed by the worker. It is important to
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understand that though there are different methods of operation, none of the
organizations would compromise either with the deadline for the work to be
submitted or with the quality of work to be submitted. At thispoint, it isimportant
that we understand to become a valued employee in the organisation. We as an
employee should be vigilant and core to the rules and policies followed at the
workplace. Following are the few workplace practices that are universaly
applicableto all the workersin any organization.

Be Punctual: Being on time at your workplace will earn you respect from
everyone. Itwill helpyoutomanagethingsbetter at work andwill ensurethat
you areawareof all the updatesand happeningsrelated to your work and the
organization.

Be Aware of Your Role: The success of an organization depends on how
efficiently itsemployeescompl etetheir assigned tasks. Alwaysremember you
are being paid to produce an output hence, you should be aware of your role
andtheshorttermandlongtermgoal syouareexpectedtoachieve. Theability
to identify the nature and purpose of work, keeps the worker motivated and
also benefitsthe organi zation.

Know the Organizational Chart: An organizational chart depicts the
structure of an organization. It displays areporting or relationship hierarchy.
Having aclear ideaof the organizational chart can help you to understand the
work flow andidentify your reporting supervisorsor subordinates. It alsogives
clarity of communication with respect to the assigned work. An example of
NIOS organisation structureis shownin Fig. 17.1.

Organisational Structure of
National Institute of Open Schooling (NIOS)

| National Open School Society ]

General Body of NIOS

Executive Board of NIOS

(! inance ( ‘n'nm\'!:J (Chairman] (\r.hic!mﬂ m:rmD (I stablishment ( n:l:mlil\':)
|
!
v v v v
Academic Vocatm_nal Evaluation Administration Student Sllnpon
Department Ecucation Department Department ienvices
Department Department
v
® Media Unit Purchase & leinlcnzmc) Regional Centres COmp}l(ﬂ’
o Capacity Building Branch * Allahabad » Bhopal * Chandigarh [—]U““
* Research and e Accounts and Audit * Delhi « Guwahati » Hyderabad
Development Cell e Personnel Branch » Jaipur » Kolkata » Kochi » Patna
* Recruitment Cell * Pune * Dehradun ¢ Bhubaneswar
* Printing Unit » Bengaluru « Gandhinagar
e Distribution Unit Sub-Regional Centres
e LegalCell * Darbhanga ¢ Visakhapatnam
e HindiCell » Cell at Port Blair
¢ Public Relations Unit

Fig. 17.1: NIOS Organisational Sructure
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Computer Applications o . o
(712) e Communication: It playsakey rolein an organization at all levelssuch as

withincolleagues, with superiors, with subordinatesand themost importantly
withthecustomer. Thecommunication should becl ear, conciseand effective.
It requirestheunderstanding of thelanguagebeing used at theworkplacethat
may include certain technical terminologies. Any organization that at some

level dealswith customersand thusit laysdown strict rulesfor the language
Notes tobeused of whichtheemployeesaremadeawareof, at thetimeof induction.
Make sure, you bring them into practice when interacting with the customer.
Also, whileinteracting with the colleagues, it isalways advisableto be alert
and usewordsjudiciously.

e Team Building: It isimportant to understand that no employee canwork in
isolation in an organization. So, team work plays an important role in the
effectiveand efficient achievement of goals. A mutual trust and accountability
isrequired on part of every worker in the organization.

e Respect: To earn respect, it isimportant that you give respect to others. An
employee spendsalarge part of the day at workplace. Everyone hasto work
with each other and many atimesissuessuch asprivacy, cleanliness, and other
distractionsplay amajor roleindisturbing theenvironment whileworking. At
thispoint, itisimportant to respect the working environment of co-workers.
Thiswould result in nurturing of a conducive workplace.

. Intext Questions 17.1

1. Fillintheblanks:
(@ Beng ..., isthe act of being on time aways.

(b)) AN is a diagram that depicts the structure of an
organization, it displaysareporting or relationship hierarchy.

(c) Communicationshouldbeclear........................... and......cceoeveieieenn,

17.2 Work Management

Knowledge of workplace practices can help you be at ease with the environment
but at the end of the day, it is your work management skills that can help you to
enjoy your workplace and make you an efficient employee. Though each person
can adopt different work management methods and still be able to deliver work
with perfection on time, but there might be people who are unableto do so. This
might lead to stresswhich eventually can lead to anger that can affect your health
and career aswell.
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. . . Computer Applications
Following are few essential work management tips: (712)

e Plan: Havealot of work to do? It isaways better to preparea‘ To DO’ list
to keep atrack of your work. Make sure that you keep updating your to do
list sothat it reflectshow much you have achieved. Thiswill helpyouto stay
motivated.

e Prioritize: It is important to note that you cannot do everything at once. Notes
Rather, lookingat thelist of thingssometimessendsyour mindintoaconfused
state. Hence, it isadvised to prioritizework in order of the urgency and time
required. Reorderingthe‘ ToDOo’ listasper priority will surely help. Thiswill
help you to focus on each work, one at atime.

e StayUpdated: Doyouneedtogeneratealetter for 100 recipientsalong with
mailing label s?Instead of typing each recipient’snameonceontheletter and
then the mailing label you can make use of mail merge feature of word
processor. Similarly, if you want adocument to be reviewed by n number of
peopleyou can use Googledocsasit allowscollaborativework. Hence, keep
yourself updated with the latest technology that can help you to work faster
and moreefficiently.

e TakeTimeout: Giving yourself short break after a significant time would
really help you to manage stress and think better. Allowing yourself timeto
relax will help you feel better and prepare you to handle challenges without
being stressed.

e Follow Guidelines: Do you start working without carefully going through
the details? Well that can lead to delay in work or acompl ete waste of work.
Carefully read the instructions, study the format or understand the details
before starting the work. You should have a clear picture of the outcome of
your work.

e Communicate: Never hesitatetotake help. Incaseyou arestuck, discussing
with your seniors or your colleagues will surely help and solve a complex
problemin alesser timeframe.

e BeGrateful: Didyour last work get stuck?Wereyou ableto completeit with
your colleague’'s advice? If yes. Did you express gratitude to him/her? You
should alwaysgive credit and recogni ze the contribution of your colleagues
in your work. This helps you to build a good rapport and earn respect.

e Never Boast: You should always work for perfection and not recognition.
Recognition is a byproduct of sincerity and hard work. You should never
boast of your achievements; rather your work should do the talking.
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Intext Questions 17.2
1. State whether True or False.
(8 You can do everything without planning.
Notes

(b) Youshould aways express gratitude towards people who have hel ped
you in completion of your work.

(c) Taking short breaks can help manage stress.

17.3 Self Management

Self awarenessisone of theten lifeskillsthat WHO (World Heal th Organi zation)
promotes. Self awareness is the honest knowledge of self. None of usis born
perfect. Everyone has strengths and weaknesses. To be ableto use our strengthto
maximize the output, acknowledging weakness and working to convert it to
strength is self awareness. It is the one of the most important requirements to
manage oneself better.

17.3.1 Anger Management

In today’s busy world, nearly al of us come across stressin some form or other
at our workplace. Many a times it gets converted into anger. The outcome of
dissatisfactionisanger. Itisan expression of helplessnessthat is projected by an
emotional outburst or withdrawal. It has serious implications on our health,
relationshipsand workplace. Haveyou ever givenit athought that what dowedo
when someone el se expresses his/her anger what do we do? Sometimes we tend
to ignore or many atimes react instead of addressing the person’s concern. The
same happenswhen weget angry. No one hasthetimeand patienceto understand
our reason of getting angry. Itisbetter tolearn to manage anger in apositiveway.
In order to mange anger, we can do the following:

e BeThoughtful: Take time out and select your words wisely. Think before
you speak as one wrong word, can cost you dearly. So, it is wise to avoid
words that you would later regret using.

e Express Yourself When in Control: Once you are in control of your
emotions you can express your dissatisfaction but in a non confrontational
way. Also, keep yourself prepared to moveon, in caseyour dissatisfactionis
not addressed with aclear concluding remark.
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e Divert Your Attention: Anincreasing stress can trigger anger, and you are
the best judge of the situation that you arein. So, whenever you feel that you
are overstressed, divert your atention to something enjoyable such as
listening to music or aquick chat with someoneyou are comfortablewith or
if possible go for abrisk walk or jog. Physical activity hasthe capability of
bringing your stressdown. Getting angry isnever asolution rather it will rob
you of your calmness and paralyze your thinking process.

e Avoid BlameGame: Youmay tell your sideof story without blaming others.
Blaming otherswill makethe other personfeel offended and would createan
awkward situation for both of you.

e Deep Breathe: Deep breathing lowers stress level, reduces anxiety and
alleviatesnegativefeeling. Thusit will helpyouto bein control of situation.

e  Seek Help: Controlling anger might be achallenging task but not being able
to control it might have a bigger impact on your career. Hence, if you are
unable to manage anger despite sincere efforts, it is advised to seek help.

@\ What You have Learnt

e Workplace can be defined as an environment where an individual worksto
produce a product or service.

e Noneof the organization would compromise with the deadline for the work
to be submitted.

e Ifanemployeeisvigilant and caresfor therulesand policiesfollowed at the
workplace he/she would be able to become a valued employee in the
organization.

e  Workplace practices should be observed and followed by employeesin an
organization.

e |neffectivework management might lead to stresswhich eventually canlead
to anger that can affect your health and career aswell.

e Effective work management can help to stay stressfree.

e Anger is the byproduct of stress that does harm both professionally and
personaly.

e  Anger should be managed.
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MW || Terminal Exercise

1. What do you understand by the term workplace?

2. Listand explain the workplace practices.

Notes 3. Highlighttheimportanceof communicationinworkplace practicesandwork

management?
4. List and explain work management tips.
5. Why isit important to manage anger?

6. Writeand explain stepsto manage anger.

E Answers to Intext Questions

17.1
1. (8 Punctua (b) Organization chart. (c) Concise,effective

17.2
1. (@ Fdse (b) True (c) True

Key Learning Outcome

e Abletomaintain a healthy, safe and secure work environment.
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Notes

Practical 1

Visit NIOSwebsite and in Online Course M aterial section, find out an e-book of
your choice.

OBJECTIVES
After completing this practical, you will be ableto:
e explorethe e-content freely available on the website;

e enhance your understanding in the subject with the help of e-content
availableonthewebsite.

SOFTWARE REQUIREMENT
e \Web Browser

e Adobe Reader XI

PROCEDURE/ACTIVITY
1: Open any web browser.

2. Intheaddressbar of the browser, typethefollowing URL of thewebsiteand
press the Enter key:

https.//mww.nios.ac.in/

3:  OntheHome Page —Click on*“Online Course Materia” link, present at the
bottom of the page.

4: Select the required course from the given menu.
5: Click on the desired eTextBook link present on the next page.

6: Link of all thelessons present under that eTextbook will be displayed onthe
next page.

7:  Click ontherequired lesson. That lesson will be opened up on the screen.
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Practical 2

Create your account on any social networking website and share your ideaswith
other membersonthetopic“Healthy mind residesin ahealthy body” to spread
health awareness among them.

OBJECTIVES
After completing this practical, you will be ableto:
e create your account on any social networking website;

e expressand share your views with others on any particular topic.

PROCEDURE/ACTIVITY

1. Createyour account onany socia networking websiteby providingthebasic
information such asfirst name, last name, age, password etc.

2. Connect with other members by sending them friend’ s request.

3. Start the conversation on the given topic and share your ideas on the same.

LEARNER’S OBSERVATIONS

Invigilator’s Signature
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Practical 3

To spread awareness on thetopic“ Save Water”, create adocument in any word
processing software, like Writer and enter the following lines:

All the living beings like humans, animals, plants, etc. need water to grow,
develop and live. Water istheonly sourceof al liveshere. We need water in
all walksof lifefrommorningtill night likedrinking, cooking, bathing, washing
clothes, watering plants, etc. With water crisis rampant in many parts of the
worldduetolack of adequaterainfall, depletion of groundwater and scorching
heat, the world is fighting a tough battle of saving water.

Savethisrecently created document with asuitablenamelike® campaign” for the
future reference and closeiit.

OBJECTIVES

After completing this practical, you will be ableto:
e create adocument;

e arrange datain the document;

e saveitfor futurereference;

e closethe document for better safety.

PROCEDURE/ACTIVITY

1. Createanew filein Writer application by following the given steps:

2. Open openoffice.org application —Select “ Text Document” section.
A blank document will be created.

3. Writethelinesgiven aboveinthe practical section.

Savethefile by following the given steps:
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4. Click on File =-Save As

SaveAsdialog box will open. Notes
5. Enter suitable namelike“campaign” in File nametext field.
6. Click on the Save button.

To close the document, follow any one of the given steps:
7. Click on File —Exit

OR

Press Ctrl + Q

OR

Click on Close (X) button present at the top extreme right corner of the
window.

LEARNER’S OBSERVATIONS

Invigilator’s Signature
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Practical 4

Openthedocument “ campaign” and add thetitle* SAVE WATER” at thetop of
the document as shown below with the following styles:

e Alignthetitleinthe center.
e Apply bold, italic and underline style on thetitle.

e Titleshould bein 18 font size and red in colour.

SAVE WATER

All the living beings like humans, animals, plants, etc., need water to grow,
develop and live. Water istheonly sourceof al liveshere. We need water in
all walksof lifefrommorningtill night likedrinking, cooking, bathing, washing
clothes, watering plants, etc.

With water crisis rampant in many parts of the world due to lack of adequate
rainfall, depletion of groundwater and scorching heat, the world isfighting a
tough battle of saving water.

e Savethedocument again and closeit.

OBJECTIVES
After completing this practical, you will be ableto:

e Open an existing document;

e addtitle/datain the document at required place;

e dignthetext;

e apply Bold/Italic/Underline style on thetext;

e changethefont size and color as per the requirement;
e savethedocument for future reference;

e closethe document for better safety.
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PROCEDURE/ACTIVITY
1. Open openoffice.org application —Select “Open a document” section.
An Open Dialog box will appear.

2. Select therequired documenti.e., “ campaign” from the open dialog box —
Click on the Open button. Previously created document will be opened up.

3. Bringthe mouse pointer in the beginning of thefirst lineand pressthe Enter
key so that space can be created in the beginning of the document.

4. Addtitle*SAVE WATER”.
5. Click on Center Alignment tab present at Formatting toolbar.

Select the text —Click on Bold, Italic, Underline tab present at Formatting
toolbar.

7. Sedlect the text —=Select the desired font size from Font Size box and desired
color from the Font color box.

8. Savethefile by following the given steps:
Click on File »>Save
Document will be saved.
9. To closethe document, follow any one of the given steps:
Click on File —Exit
OR
Press Ctrl + Q
OR

Click on Close (X) button present at the top extreme right corner of the
window.

LEARNER’S OBSERVATIONS

Invigilator’s Signature
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Practical 5

Createaworkbook in Calcto storemedal recordsof Asian games-2018. Enter the
records as shown below:

2018 Asian Games M edal Table

Rank ¢ . NOC ¢ -
1 | g China CHN) L 132 92 65
2 @ Japan (JPN) 75 | 56 74
3 | s SouthKorea (KOR) a9 | s | 70
4 | = ndonesia (INA)" | a1 [ 24 | a3
5 | == Uzbekistan (UZB) 21 | 24 25
6 | == Iran(R) 20 | 20 | 2
7 | @ Chinese Taipei (TPE) Y T R 31
8 | = India (ND) | 15 | 24 30
9 Bl Kazakhstan (KAZ) 15 17 44
10 | 3 North Korea (PRK) 12 | 12 | 13

Saveit with any suitable namelike“ Asiad-2018” and closeit.

OBJECTIVES

After completing this practical, you will be ableto:
e create aworkbook in calc;

e enter the datain the workbook;
e saveitfor futurereference;

e closethe workbook for better safety.
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PROCEDURE/ACTIVITY

1. Createanew workbook in Calc application by following the given steps: Notes
2. Open openoffice.org application —Select “ Spreadsheet” section.
A blank spreadsheet filewill be created.
3. Enter therecords as given above in the practical section.
4. Savetheworkbook by following the given steps:
Click on File —»Save/Save Ag/Save All
Save Asdiaog box will open.
5. Enter suitable namelike“Asiad-2018" in File nametext field.
6. Click on the Save button.
To close the workbook, follow any one of the given steps.
7. Click on File -»Exit
OR
Press Ctrl + Q
OR

Click on Close (X) button present at the top extreme right corner of the
window.
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Practical 6

Open the workbook created in Practical 5 and apply the following styles:

Apply bold, italic and underline style on the heading.

Header row should be 18 in font size and red in colour.

Save the workbook again and close it.

OBJECTIVES

After completing this practical, you will be ableto:

open an existing workbook;

apply Bold/Italic/Underline styleon the heading;

change the font size and color of the text as per the requirement;
save the workbook for future reference;

close the workbook for better safety.

PROCEDURE/ACTIVITY

1.

Open openoffice.org application —Select “Open a document” section.
An Open Dialog box will appear.

Select therequired workbook i.e., “ Asiad-2018" from the open dialog box.
Click on the Open button. Previously created workbook will be opened up.

Select the text —Click on Bold, Italic, Underline tab present at Formatting
tool bar.

Sel ect the text —Select the desired font size from Font Size box and desired
color from the Font color box. Save the workbook by following the given

steps:

Certificate in Computer Applications



Practical Manual

5. Click on File =Save. Workbook will be saved.

To close the workbook, follow any one of the given steps: Notes
6. Click on File —Exit

OR

Press Ctrl+Q

OR

Click on Close (X) button present at the top extreme right corner of the
window.
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Practical 7

Open “ Asiad-2018" workbook created in Practical-5 and apply suitableformula
in front of the record to calculate total medals won by any country. Save the
workbook again and closeit.

OBJECTIVES

After completing this practical, you will be ableto:

open an existing workbook;
add suitable formulain required cell to perform desired task;
save the workbook for future reference;

close the workbook for better safety.

PROCEDURE/ACTIVITY

1.

Open openoffice.org application —Select “ Open a document” section.
Open Dialog box will appear.

Select the required workbook i.e., “ Asiad-2018” from the open dialog box.
Click on the Open button. Previously created workbook will be opened up.

Select the cell —Type the required formula
Pressthe Enter key. Total of all threevaluesof first record will bedisplayed.

Bring the mouse pointer at lower bottom corner of the cell. Mouse pointer
will beconvertedinto‘+’ sign, whichiscalledfill handle.
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6. Dragthefill handledown tofill the cellswith required formula/value. Save
thefile by following the given steps:

7. Click on File »Save. Workbook will be saved.

To close the workbook, follow any one of the given steps:
6. Click on File -»Exit

OR

Press Ctrl+Q

OR

Click on Close (X) button present at the top extreme right corner of the
window.

LEARNER’S OBSERVATIONS

Invigilator’s Signature

Notes

Certificate in Computer Applications



Practical 8

Createanew presentation through template optionin Impresson thetheme* Save
Earth”, having at least three slides. Saveit with any suitablenamelike® M other
Earth” and closeit.

OBJECTIVES

After completing this practical, you will be ableto:

e create a presentation through template in impress.
e add one or more slides as per the requirement;

e saveitfor futurereference;

e closethe presentation for better safety.

PROCEDURE/ACTIVITY

1. Create a new presentation in Impress application by following the given
steps:

2. Open openoffice.org application — Select “ Presentation” section.
Presentation Wizard will be opened up, fromwhich select“ From template”
option.

3. Select the desired template —Click on “ Next >>" button. Next window of
Presentation Wizard will be opened up.

4. Select suitable slide design —£lick on the Create button. A presentation
with singleslidewill be created.

5. Add therequired content on the first slide.

6. To add more dlides, click on Insert —Slide —Add the content on the slide.
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7. Savethe presentation by following the given steps:

Click on File—save/Save As/Save All Notes
SaveAsdialog box will open.
5. Enter suitablenamelike“ Mother Earth” in File nametext field.

6. Click onthe Save button. To close the presentation, follow any one of the
given steps:

7. Click on File—Exit
OR
Press Ctrl + Q
OR

Click on Close (X) button present at the top extreme right corner of the
window.
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Practical 9

Create anew presentation through “ Empty presentation” optionin Impresson
the theme * Save Earth”, having at |east three dides. Saveit with any suitable
namelike“ My Mother Earth” and closeit.

OBJECTIVES

After completing this practical, you will be ableto:

create a presentation through “ Empty presentation” option in impress.
add one or more dlides as per the requirement;
saveit for future reference;

close the presentation for better safety.

PROCEDURE/ACTIVITY

Create a new presentation through “Empty presentation” option in Impress
application by following the given steps:

1.

Open openoffice.org application —Select “ Presentation” section.

Presentation Wizard will be opened up, from which select “Empty
presentation” option —Click on “Next>>" button.

Select suitable slide design —Click on the Create button. A presentation
with singleslidewill be created.

Add the required content on thefirst slide.

To add moredlides, click onInsert —=Slide. Add the content on the slide(s).
Save the presentation by following the given steps:

Click on File »Save/Save Ag/Save All. Save Asdialog box will open.

Enter suitable namelike“My Mother Earth” in File nametext field.
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7. Click on the Save button.

To close the presentation, follow any one of the given steps: Notes
8. Click on File—EXxit

OR

PressCtrl + Q

OR

Click on Close (X) button present at the top extreme right corner of the
window.
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Practical 10

Opentheprevioudly created presentation in Practical 9, apply suitabletransition
effectsand closeit after saving it again.

OBJECTIVES

After completing this practical, you will be ableto:

e openthepreviously created presentation in Impress,
e applytransition effects,

e saveit for future reference;

e closethe presentation for better safety.

PROCEDURE/ACTIVITY
1. Openaprevioudly created presentation in Impress application:

Open openoffice.org application — Select “Presentation” section.
Presentation Wizard will be opened up, from which select “Open existing
presentation” option —Select required previously created Presentation —
Click onthe Open button. Previously created presentationwill be opened up.

2. Click on Slide Show —»Slide Transition.
Slide Transition pane will appear at the right hand side of the window.

3. Select desired transition effectsand settings Click on* Apply toAll Slides”
option. Transition effectswill be applied successfully.

4. Savethe presentation by following the given steps:
Click on File -Save/Save All

Presentation will be saved automatically with the previous name. To save
presentation with anew name, Save As option can be used.
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5. To closethe presentation, follow any one of the given steps:

Click on File—Exit Notes
OR

PressCtrl + Q

OR

Click on Close (X) button present at the top extreme right corner of the
window.
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Create atablenamed “ STUDENT” in MySQL having following structure:

ColumnName Data Type (Size)
RegNo INT (11)

Name VARCHAR(20)
ExamName VARCHAR(20)

OBJECTIVES

After completing this practical, you will be ableto:

createatablein MySQL;

use basic datatypeslikeint, varchar etc., effectively.

PROCEDURE/ACTIVITY

1.
2.

Open MySQL Command Line Editor.

On the command prompt, give following SQL command to open the
RESULT database in which table needs to be created:

USE <DataBase Name>

If database is not created already, then first use the following command to
create RESULT database:

CREATE DATABASE <DataBase Name>
Using CREATE TABLE, create the STUDENT table.

Certificate in Computer Applications



Practical Manual

LEARNER’S OBSERVATIONS

Invigilator’s Signature

Notes

Certificate in Computer Applications



Notes

Practical 12

Createatablenamed“EMPLOYEE” in MySQL having following structure:

ColumnName Data Type (Size) Constraint
EmpNo INT (11) UNIQUE
Name VARCHAR(20) NOT NULL
City VARCHAR(20) NOT NULL
MobileNo INT (10) NOT NULL
JoinDate DATE
Salary INT (6)

OBJECTIVES

After completing this practical, you will be ableto:
e createatablein MySQL;
e usevariousdatatypeseffectively;

e put constraints on the columns.

PROCEDURE/ACTIVITY
1. Open MySQL Command Line Editor.

2. On the command prompt, give following SQL command to open office
database in which table needs to be created:

USE <DataBase Name>

If database is not created already, then first use the following command to
create database:

CREATE DATABASE <DataBase Name>
3. Givethesuitable SQL commandto createtablea ongwith required constraints.
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Insert following recordsin the previously created EMPLOY EE table:

Practical 13

EmpNo | Name City MobileNo JoinDate Sdary
1001 Raan Ddhi 9711516618 | 12-Feb-2017 | 10000
1002 Sania Mumba | 9101827363 | 03-Jan-2018 | 20000
1003 John Delhi 8373544332 | 01-Apr-2019 | 25000
1004 Harpreet | Jaipur 7325343433 | 12-Feb-2016 | 30000
1005 Rozy Surat 8310304527 | 03-Jan-2017 | 20000

OBJECTIVES

After completing this practical, you will be ableto:

e insertrecordsinatablein MySQL.

PROCEDURE/ACTIVITY
1. Open MySQL Command Line Editor.

2. On the command prompt, give following SQL command to open office
database in which table structure was created:

USE <DataBase Name>

3. Givethesuitable SQL command to insert recordsin the table.

Use insert command to insert records in the table
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Write the suitable query to perform the following tasksin EMPLOY EE table of
officedatabase:

Display al therecords.

Display Employee’sname and their respective City name.

Display al the employee’sdetail whose name startswith * R’ al phabet.
Display al the employee’sdetailswho hasjoined after 2017.

Display al the employee’sdetailswhose belongsto Delhi city.

OBJECTIVES

After completing this practical, you will be ableto:

perform variety of querieson thetable.

display avariety of reports based on various conditions.

PROCEDURE/ACTIVITY

1.
2.

Open MySQL Command Line Editor.

On the command prompt, give following SQL command to open the
database in which table structure was created:

USE <DataBase Name>

Write suitable SQL select statements to display the records from employee
table.
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Practical 15

Write the suitable query to perform the following tasksusing EMPLOY EE table
of office database:

e Increasethesaary of all the employees by Rs. 1000.
e Display Employee' snameand their annual salary.

e Deletetherecord of those employeeswho belong to Delhi.

OBJECTIVES
After completing this practical, you will be ableto:
e perform variety of querieson thetable;

e display avariety of reports based on various conditions.

PROCEDURE/ACTIVITY
1. Open MySQL Command Line Editor.

2. On the command prompt, give following SQL command to open the
database in which table structure was created:

USE <DataBase Name>
3. (@ Using UPDATE command to increase the salary of employees.

(b) Using SELECT command to display the desired information of
employees.

(c) UseDELETE command to delete the records of employee belonging
to Delhi.
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Evauatethefollowing expression(s) and find out theresult and datatype of result.

(i) len(“Hello”) = = 25/5 or 20/10

OBJECTIVES
After completing this practical you will be ableto:
e Createexpression,

e identify precedenceof operation performed, inan expression having different
type of operators;

e typeexpressionsin Python IDLE.

PROCEDURE/ACTIVITIES

e Open IDLE and type the expression to get result.

e Operator precedence section may be referred before working on operators.
e Usetype() function to find out data type.

e Noteand analyze your observation.
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Practical 17

Write a Python statement(s), to check, if the given number is even or odd.

OBJECTIVES

After completing this practical, you will be ableto:

e  accept datafrom keyboard,

e useit statement and display appropriate message.

PROCEDURE/ACTIVITIES

1. Open Python IDLE.

2. Useinput() to accept data.

3. Convert it to integer using int().

4. Check whether the given number iseven or odd by using divisibility rulefor
number 2.

5. Useif statement to display appropriate message.
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Write a Python statement(s) to convert given time in seconds to hours, minutes
and seconds.

OBJECTIVES

After completing this practical, you will be ableto:

e apply arithmetic operators, to form expression;

e usecorrect operator to find quotient and remainder of integer division.

PROCEDURE/ACTIVITIES
e OpenIDLE.
e Usinginput() and int() accept an integer number (i.e., timein seconds).
e Divide number by 3600 to obtain quotient (which is number of hrs).
= Dividethenumber by 3600 to get number of hoursinthegiven seconds.
= Calculate remainder of number/3600 and somein variable minutes.
= Divide minutes by 60 to get minutes
Calculate remainder of minutes/60 to get remaining seconds.
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Write a Python script, to accept acharacter. If itisin lowercase then convert it to
uppercase and vice versa. Display the converted character.

OBJECTIVES

After completing this practical, you will be ableto:

e  accept character input;

e apply string method / functions to get the desired output.

PROCEDURE/ACTIVITIES

1. Openanew fileto write the code.

2. Accept acharacter using input().

3. Check if character is uppercase using isupper() method.
4. Check if character islowercase using islower() method.
5. Useupper() method to convert it into uppercase.

6. Use lower() method to convert it into lowercase.

7. Useprint statement to display the character

8. Savethe code using file ->Save As option
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WriteaPython script, to accept asentence and count number of vowel sappearing
init.

OBJECTIVES

After completing this practical, you will be ableto:

e accept asentence from user using input();

e compare characters using relational operator;

e traversestring.

PROCEDURE/ACTIVITIES

1. Openanew fileto write the code.
2. Accept asentence using input().

3. Define avariable count to value O, for counting the number of vowels in
sentence.

Using for loop, traverse the sentence, character wise.

Convert the character to any one case lowercase or uppercase.
Check existence of vowel (‘aeiou’ / *AEIOU’) using in operator.
Add 1 to count whenever it returns True.

Display count.

© ®©®© N o o &

Save the code in “Vow count” using file —Save As option.
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Practical 21

Write a script that will ask the user to enter N integers. Find out the following:
(i) Tota number of positive integers.

(i) Total number of negative integers.

OBJECTIVES
After completing this practical, you will be ableto:
e  accept multiple numbersusing loop;

e  check and distinguish between positive and negative numbersin aprogram.

PROCEDURE/ACTIVITIES

Open anew file to write the code.

Define two variables NoPos and NoNeg to value 0.

Accept valuefor variable N.

Using for loop to accept values and check and for +ve and _ve numbers.
Compare the number with 0 to check for +ve or —ve value.

Increment NoPos for positive value and Noneg for negative value.
Inside loop use input() with int() to accept next number.

Outside the loop display NoPos and NoNeg with appropriate message.

© © N o o M w N B

Save the code using file —»Save As option.
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Practical 22

Write a Python script, to accept alist of names and a name . Check whether the
nameispresentinthelist of namesor not. If anameispresentinthelist of names
then the script should display the position of the name in a list. Otherwise it
displaysFALSE.

OBJECTIVES

After completing this practical, you will be ableto:

e createalist by accepting string values from user;
e apply search (linear) on alist of values,

e return appropriate value to user.

PROCEDURE/ACTIVITIES

1. Accept list of namesusing eval () function.
2. Accept aname using input() function.

3. Find out the length of list for traversing it.
4

Usingwhileloop, traversethelist, for comparing namewith each element of
list.

5. Assoonasthenameisfoundinthelist, display thevalueof listindex + 1and
stop the loop.

6. Display FALSE, if you reach end of loop and no match isfound.
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Practical 23

Write a Python script, to accept alist of numbers and then display it in reverse
order.

OBJECTIVES
After completing this practical, you will be ableto:
e createalist of numbers, by accepting values from user.

e applylistdlicingtoreversealist.

PROCEDURE/ACTIVITIES
1. Acceptalist of numbersusing eval() function.

2. Usedlicing without start and stop value and with step -1 in print statement,
to reverse the content of list for displaying only.

3. Display theresult.

LEARNER’S OBSERVATIONS

Invigilator’s Signature

Certificate in Computer Applications



Notes
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Write a Python script, to accept a list of numbers and then display all those
elements, which aredivisible by 3and 5.

OBJECTIVES
After completing this practical, you will be ableto:
e apply indexing, to accessindividual element of list;

e uselooptotraversethelist;

PROCEDURE/ACTIVITIES

1. Accept alist of numbersusing eval() function.

2. Findout length of list using len() function.

3. Usefor loop to traverse the list.

4. Whiletraversing, check divisibility of element by 3and 5.

5. If theelementisdivisibleby both, then display it using print.
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Practical 25

Write Python script to accept alist of numbers and then display sum of elements
placed at evenindex value.

OBJECTIVES

After completing this practical, you will be ableto:

e accept alist of numbers, from user;

e apply len() function to work on list;

e traversealist using range() function with different step value.

PROCEDURE/ACTIVITIES

1. Usingeval() function accept thelist.

2. Initidizeavariable (sum) by value0, to storesuminiit.

3. Findlength of thelist using len() function.

4. Traversethelist, using for loop with step as 2.

5. Keepon adding the element in variable (sum), whiletraversing thelist.
6. Display valueof the variable (sum).
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Create atext file named “ myTextfilel.txt” by storing predefined content in it.

OBJECTIVES

After completing this practical you will be able to:
e open atext file for writing in it;

e add EOL in a string constant;

e writeasdtring in thefile;

e closeafile

PROCEDURE/ACTIVITIES

1. Create afile object for writing in it. File is to be saved in current working
directory.

2. Write following content in file using write lines, retain the format by using
EOL:
Just at dawn,
When everyone's asleep,
And you can hear the wind,
That the trees cast at you,

3. Closefile
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Practical 27

Open a text file — “mytextfile.txtl” for reading and displaying content on
monitor.

OBJECTIVES:

After completing this practical you will be ableto:

e openatextfilefor reading from it;

e usealoop to read datafrom file;

e read astring, terminated by EOL (End Of Line), from thefile.
e closeafile

PROCEDURE/ACTIVITIES:

1. Createfileobject to read from thefile.

Syntax:

fileobject=open(“filename’ ,node)

Read file content.

Using loop to read aline from the file using readline.
Display them on screen.

o~ w0 DN

Closefile.
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Write a Python program to accept input (string) from the user and storeitin —
“myTextfile2.txt” . Add statement(s) to read content from thisfileand display on
screen.

OBJECTIVES

After completing this practical you will be ableto:
e openatextfilefor writinginit;

e add EOL inastring constant;

e closeafile

PROCEDURE/ACTIVITIES

Create file object to write and read from thefile.

Use input() to accept data (i.e., string) at run time.
Writeitinfileusingwriteline. Do not forget to add EOL whenever required.
Use loop to add multiple stringsin thefile.

Bring file handle to the beginning of thefile, for reading from it.

Read content from thefile using readline, useloop to read the completefile.

N o o~ wDd R

Closefile.
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Practical 29

Write a Python program to create a binary file “myBinaryfile.dat”, for storing
Student’s data such as Name, Enrolment number, Marks obtained in 4 subjects/

papers.

OBJECTIVES

After completing this practical, you will be ableto:
e usepicklemoduleto work with binary file;

e openabinary filefor writinginit;

e usedictionary datatype to store record of studentsin the program;
e writedatainbinary file;

e closeafile

PROCEDURE/ACTIVITIES

1. Usedictionary to accept abovementioned datafieldsof 5 students. Enrolment
number can be used as key.

2. Import pickle module.

3. Createafileobject towriteinbinary file.

4. Using dump() to write students data (i.e. dictionary) in thefile.
5. Closefile.

L
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Practical 30

Write a Python program to read datafrom “ myBinar yfile.dat” (binary file) and
display Student’s data on screen.

OBJECTIVES

After completing this practical you will be ableto

e usepicklemodulein aprogram;

e openabinary filefor reading fromit;

e read record of studentsfrom binary file, and display them on screen;

e closeafile.

PROCEDURE/ACTIVITIES

1. Import pickle module.

2. Createfile object to read datafrom binary file.

3. Usingload() method read file content in adictionary datatype.
4. Closethefile.

5. Display filecontent on screen by printing dictionary.
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Using data stored in “myBinaryfiledat”, calculate total and percentage of
marks obtained by each student. Display Name, Enrolment number, total marks,
percentage for each student.

OBJECTIVES

After completing this practical you will be ableto:

e openabinary filefor reading fromit;

e read records of students from thefile;

e manipulate dataread from thefile;

e closeafile.

PROCEDURE/ACTIVITIES

1. Import pickle module.

Create afile object to read binary file.

Using load() method read file content in adictionary.

Closethefile.

o~ WD

Using dictionary manipulation, calculatetotal & percentage of each student
and display all other information al so.
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A list L isusedtoimplement stack, show the status(created using L) of stack after
following operations are performed on it.

Push(53.5)

Display()

Push(21.79)
Display()

OBJECTIVE

After completing this practical you will be ableto uselist to implement stack.

Notes
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PROCEDURE/ACTIVITIES

1. Usefunction written in book to complete practical. For showing status of
stack, keep onwriting theel ement(s) of stack or themessagedisplayedwhile
performing operation.

2. Perform first operation by tracing Push operation statement.
3. Trace pop operation statement to perform next two operations.

4. Tracedisplay statement for performing last operation.
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Given the content of stack (created using list), write down the sequence of
operation performed on the stack. Stack top is on right side of text

Stack : 65

Notes
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OBJECTIVE
After completing this practical you will be ableto uselist to implement stack..
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Write a Python function, to accept a positive integer(N) as parameter and return
sum of all the numberslying between 1and N .

OBJECTIVES
After completing this practical, you will be ableto:
e learn and apply modular approach to programming;

e writefunction with parameters, for accepting value(s);
e calculate and return value(s) from function.

PROCEDURE/ACTIVITIES

1. Openanew filetowritethe function.

2. Accept N as parameter in the function.

3. DefinevariablesumtoO.

4. Usealoop (for) to repeat N times.

5. Insideloop add loop variable to sum.

6. Returnvalue of sum, onceloop execution finishes.

7. Saveyour functionin file“Add Name” by using option file -Save As
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WriteaPythonfunctioncalc_pow(numl,num2), to cal culate and display, cube of
all the numbers starting from num1 to num2.

OBJECTIVES

After completing this practical, you will be ableto:
e apply modular approach to solve the problem;
e learntotest codein small fragment(s);

e  apply exponentiation operator.

PROCEDURE/ACTIVITIES

1. Openanew fileto write the function.

2. Accept two parameters in function header.

3. Usefor loop from numl to num2+1.

4. Calculate cube of each value using ** operator.

5. Display resultinsideloop.

6. Saveyour code using file »Save As option in “Funct 1”
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